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ABSTRACT
Number of characters: 810

Nunber of characters and spaces: 956

To study the operation of selective attention in a conflict
situation with automati c processes, we trained four Japanese
macaques extensively on a manual go/no-go task. The nonkey
had to discrimnate either the color, shape, notion
direction, or location of a visual stimulus. In each trial,

t he behavi oral neaning of the relevant feature ("GO0 or “NO
G0') could either be congruent or incongruent with irrel evant
features of the same stinulus. Reaction tinmes were slowed and
error rates increased when irrelevant stinulus features were
i ncongruent with the required response. The effects were
obt ai ned when the nonkey attended to the color, shape, or
notion direction, but not when it attended to the | ocation of
the stinmulus. The effects were cunul ative so that the
interference fromone incongruent feature was smaller than
that fromtwo i ncongruent features. W propose that the

present paradi gm provi des a behavi oral anal og of the hunan

Stroop effect.
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Interference fromlrrel evant Features
on Visual Discrimnation by Macaques:

A Behavi oral Anal og of the Human Stroop Effect

Being able to attend to relevant visual information is a
critical condition for success in a great variety of tasks as
trivial as choosing the ripest berry or as |ife-threatening
as crossing through a predator’s territory. Experinental
psychol ogi sts investigate the individual’s ability to pay
attention by exam ning patterns of costs and benefits to
i nformati on processing in the visual field (for a
conpr ehensi ve introduction, see LaBerge, 1995). This ability
appears not only in humans but al so in non-hunman ani mal s t hat
experience a conplex visual world such as pigeons (D. S.

Bl ough, 1993; Frenpuw, Hernmanson, & Shinp, 1998) or nonkeys
(Roberts, Robbins, & Everitt, 1988; Tomasello & Call, 1997).

To understand the properties of visual selective
attention it is inportant to study its operation in a
conflict situation when relevant information is enbedded in
an environnment with conpeting irrelevant information (Van der
Hei j den, 1992). As such, the Stroop test (Stroop 1935/1992;
Trei sman & Fearnl ey, 1969) has led to a vast anmount of
knowl edge on humans’ ability of visual selective attention
(for review, see MacLeod, 1991). This test obtains a
behavi oral cost when rel evant information of a stimnulus

appears in conflict with irrelevant information fromthe sane



Stroop-like Interference in Monkeys 4

stimulus (Zhang & Kornblum 1998). This behavioral cost,

often ternmed Stroop effect, was found initially with a col or-

nam ng task. Wien normal human subjects are asked to nane the
color of a word, they respond nore slowy and | ess accurately
when the neaning of the word (e.g., “RED’) is incongruent
with the color in which it is presented (e.g., green) than
when meani ng and col or are congruent.

Current theory proposes that the Stroop effect is due,
at least in part, to automatic processing of irrel evant
i nformati on (Cohen, Dunbar, & MLelland 1990; Zhang, Zhang, &
Kor nbl um 1999). On this view, taking the original Stroop
task as an exanple, word recognition occurs automatically and
in parallel with color discrimnation. As a result, both
processes activate different color representations, |eading
to a conpetition between the required col or representation
(activated by selective attention to visual color) and the
i nappropriate color representation (activated by autonmatic
word recognition).

At present, only one study has reported a Stroop-1like
effect with non-human ani mals (rhesus nonkeys), using a
rel ati ve- nunerousness task with digits (Washburn, 1994). The
study by Washburn showed one particular type of interference
on attentional control, that is, froma |local |evel of
processing (the nuneric identity of individual elenents) on a
gl obal |evel of processing (the density or nunber of a group
of elenments). W investigated whether Stroop-Iike

interference can al so be obtained with different types of
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attentional control, in tasks with relatively sinple stinmuli.
We devi sed a go/ no-go paradi gmw th Japanese nonkeys
that were trained extensively to discrimnate either the
color, notion direction, spatial |ocation or shape of a
single visual target. Further, and nore inportantly, this
mul ti di mensi onal paradigmallowed us to test interference
effects frommultiple irrelevant features in concert. At
present, nodels of Stroop-like interference renmain silent
concerni ng possible interaction anong nultiple irrel evant
features. Yet such interaction could shed light on the
structure of processing streans that lead to Stroop-I|ike

i nterference.

Met hod

Subj ects. The subjects were four experinentally-naive

adult mal e Japanese nacaques (Macaca fuscata), each with a

body wei ght of between 9 and 11 kg, checked daily. The
nonkeys received free food (dry pellets) with small anounts
of fresh fruit or vegetables in their hone cages, and free
wat er t hroughout the weekend. On weekdays they received a
daily mnimumof 250 m liquid (orange juice during
experinmental sessions, and if necessary, additional water in
the hone cage to reach the m ni mrum anmount of liquid). The
nonkeys were cared for in accordance with the Nationa

Institutes of Health Guide for the Care and Use of Laboratory

Ani mal s and the guidelines of the Aninal Care and Use
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Commttees at the University of Tokyo and Juntendo
Uni versity.

Apparatus. The experinental set-up consisted of a nonkey
chair in front of a 20 inch CRT (HC39PEX, M tsubishi) placed
at eye level at a distance of 90 cmin a sound-attenuated,
dimy lit room A lever consisting of a small plastic disk,
2.0 cmin diameter, was used for the manual responses. The
| ever was attached to the nonkey chair in front of the right
hand at the height of the elbow in such a way that the nonkey
could reach it with the right hand only. Personal conputers
(PC-386VE, Epson) were used to control the presentation of
the stimuli on the CRT and to regi ster nanual responses.

Behavi oral task and stimuli. The nonkey was presented

with a multidinmensional visual stinulus, and had to

di scrimnate one of its features to nake a correct go or no-
go response. The sequence of events in a trial was as

foll ows. The nonkey was required to press the lever to
initiate a trial, and to keep holding down the |lever. A
fixation spot (0.3° in dianeter) then appeared at the center
of the display. Following a variable delay (1-2 s), the
fixation spot dimed and at the sane tine the target stinulus
appeared in an unpredictable |ocation at 4.1° fromthe
fixation spot. The target was presented for 200 ns. The
nonkey had to release the lever within 0.8 s after target
appearance in case of a go trial, or refrain fromrel easing
the lever for at least 1.2 s after target appearance in case

of a no-go trial. In a no-go trial the fixation spot becane
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bright again if the nonkey continued to hold the |ever

t hroughout the 1.2 s dimperiod. Then, after the dimperiod,

t he nonkey could rel ease the lever at any tinme to obtain the
reward. There was a 5 s inter-trial interval. If the nonkey
made an error, the sane trial was repeated (i.e., a
“correction trial”) after a prolonged inter-trial delay (3 s
additional waiting period). These correction trials were used
only as negative feedback, and were excluded from data

anal yses. Each correct response was rewarded with a drop of
orange juice (0.25-0.3 cc).

The target stinulus consisted of noving col ored dots
presented in alimted area (Wwth a maxi nal height and wi dth
of 6.2°) against a black background. This |[imted area
functioned as a stationary presentati on w ndow t hr ough which
the dots could be seen noving. Qutside this w ndow, the
entire screen was bl ack except for the fixation spot. Al of
approxi mately 280 dots (11 % density) were of the sane col or
and noved unidirectionally at 6°/s; apparent notion was
produced by successive frame replacenent (4 franes). The
shape of the target stinulus was determ ned by the virtua
contours of the stationary presentati on wi ndow. Thus, the
target stinmulus appeared as a visual object in which four
features could be distinguished: color of the dots inside the
obj ect, notion direction of the dots inside the object,
| ocation of the object, and shape of the object. W used two
stinmulus sets for each nonkey, for instance, Set 1 with

red/ green color, leftward/ rightward notion, left/right
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| ocation, and circle/plus shape, and Set 2 with yell ow purple
col or, upward/ downward notion, up/down |ocation, and vertica
bar s/ di anond shape.

The nonkeys were required to discrimnate one of the
target features to nake a correct go or no-go nanua
response. The behavioral nmeaning (“G0 or “NO G0O) of each
target feature was fixed for each nonkey during both training
and testing, but could be either relevant or irrel evant
depending on the attention condition. The col or of the
fixation spot indicated which of the target features the
nonkey should attend to. For instance, a yell ow spot
i ndi cated that the nonkey should attend to color, while a
purpl e spot indicated that the nonkey should attend to notion
di rection. Throughout blocks of 50 trials, the nonkey had to
attend to the sane visual dinmension (i.e., the color of the
fixation spot remained constant). Daily, the nonkey was
presented with a maxi mnum of 21 bl ocks. After each bl ock, the
col or of the fixation spot was changed systemi cally so that
t he nonkey perforned an equal anount of trials in each
attention condition.

The correct response to a particular nultidi nmensional
target depended on only the relevant stinulus feature, and so
coul d vary across attention conditions. For instance, green
could be associated with “G0 and |l eftward notion coul d be
associated with “NO- GO, in which case the correct response
to a green, leftward noving target would be “G0" in the col or

condition but “NO-GJ in the notion condition. Wth this
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design, then, in each trial irrelevant stimnmulus information
coul d be either congruent or incongruent with the required
response (see Figure 1, top panel).

Trai ni ng and probe test. The nonkeys were trained

extensively (during 6 to 8 nonths with daily sessions of
about 1,000 trials) on the go/no-go task in different
attention conditions. In the first stage, each association
between a stinulus feature and its behavi oral neani ng was
trained in isolation so that the nonkeys could | earn the
associ ation as soon as possible. For instance, to facilitate
| earning that the color green was associated with the go
response and the color red with the no-go response we trained
t he nonkey using green and red stinmuli with neutra
irrelevant features (w thout apparent notion, with a square
shape, and presented at the center of the display). Training
on separate features was continued up to nore than 30, 000
trials, that is, we “over-trained” the nonkeys. In the second
stage, the nonkeys were trained with different conbi nations
of features. Three nonkeys were trained in three attention
conditions: one in the shape, color, and notion conditions;
the other two in the location, color, and notion conditions.
One nonkey was trained in two attention conditions: the col or
and notion conditions.

When training was conpl eted, we checked with a probe
test whet her the nonkeys had learned to attend to each
rel evant stinmulus feature. In this test, the nonkeys were

presented with new stinmuli on 10% of the trials during
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sessions on three consecutive days. Al other aspects of the
behavi oral task were kept the same as during regular training
and experinental sessions. To create new stimuli, we

reconbi ned individual features fromstinulus sets 1 and 2.
Each of the four nonkeys perforned significantly better than
chance | evel on the probe trials in all attention conditions,
with error rates generally below 10% indicating that the
nonkeys relied on the neaning of the relevant features to

sel ect the required manual response (go or no-go).

After the probe test, we proceeded to the experinental
sessions on consecutive days during a four- to eight-day
peri od dependi ng on the nunber of attention conditions. The
nonkeys were tested in each attention condition with nore
than 600 trials for each stinulus set. Analyses were
performed on reaction tinme (RT) for correct responses in go
trials, and on error rates in both go and no-go trials. RTs
nore than two standard deviations fromthe nmean RT in a
condition were elimnated. RTs fromno-go trials were not
anal yzed because the nonkeys were required to make fast

responses only in go trials.

Resul ts

Stroop-like effects were obtained in all four nonkeys,

as indicated by slower responses in go trials and by higher

error rates in both go and no-go trials when irrel evant
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i nformati on was incongruent with the required response as
conpared to when it was congruent.

The nonkey in two attention conditions. For the nonkey

trained in two attention conditions, we present the

cumul ative frequency distributions of RTs in the col or
condition (Figure 1, mddle panel) and in the notion
condition (Figure 1, bottom panel), data coll apsed across the
two stinmulus sets. The shapes of the distributions are
representative for the results with the other nonkeys. The

di stributions of RTs appear to be uni-nodal, with simlar
shapes for congruent and incongruent trials, indicating that
Stroop-like interference occurs in alnost the entire range of
observations, not just in the tail of the distribution.

W conputed two-tailed paired t tests to conpare
statistically between congruent and incongruent trials, based
on nmean data from each block of trials. In the color
condition, RTs on incongruent trials were 15 ns sl ower than
on congruent trials (446 vs 431 ns), t(19)= 16.88, p <.01. In
the notion condition, RTs on incongruent trials were 21 ns
sl ower than on congruent trials (468 vs 447 ns), t(21)=
19.64, p <.01. On error rates, collapsed across go and no-go
trials, the Stroop-like effects were 4.3 % (9.4 on
i ncongruent trials vs 5.1 % on congruent trials) in the color
condition, t(19)= 7.51, p <.01, and 10.3 % (13.5 on
i ncongruent trials vs 3.2 % on congruent trials) in the

nmotion condition, t(21)= 9.34, p <.01.
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Overall analysis for the nonkeys in three attention

conditions. Wth the nonkeys that were trained in three

attention conditions, overall, we obtained 20 ns slower RTs
in go trials and 4.1 % higher error rates across go and no-go
trials when all irrelevant informati on was incongruent as
conpared to when it was congruent with the required response.
Figure 2 presents nean RTs in go trials and error rates
col | apsed across go and no-go trials separately for the col or
(top left), nmotion (top right), location (bottomleft), and
shape (bottomright) conditions.

For the overall analysis, we used a repeated neasures
anal ysis of variance (ANOVA), Mnkeys x Congruency, with
Monkeys as between-subjects factor and Congruency as within-
subjects factor. For this analysis, we used nean data from
each stinmulus set in each attention condition (and so each
nonkey contributed six data points). In this analysis, any
variance fromstinulus set or attention condition would
contribute to the error variance. The effect of Congruency on
RT was statistically reliable, F(2, 30) = 15.48, MSE =

116.35, p < .01. Also the between-subjects factor Mnkeys

produced a significant effect on RT, F(2, 15) = 17.36, MSE
1282.57, p < .01; however, there was no interaction between
t he between-subjects factor Mnkeys and Congruency, F(4, 30)
= 2.07, MSE = 116.35, p > .1. RTs were faster when al

irrel evant features were congruent (366 ns) than when one
irrelevant feature was incongruent (373 ns). RTs were the

sl owest when all irrelevant features were incongruent (386
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nms). Post-hoc Tukey HSD tests showed that all contrasts

bet ween | evel s of Congruency (all-congruent, heterogeneous,
or all-incongruent irrelevant features) were significant(p
<.01).

For error rates, a repeated neasures ANOVA, using one
addi tional w thin-subjects factor (Go/no-go response), showed
a significant main effect of Congruency, F(2, 30) = 7.46, MSE
= .0022, p < .01. Error rates tended to be lower on go trials
(3.2 %9 than on no-go trials (7.3 %, F(1, 15) = 3.25, MSE
= .0139, p < .1. Neither the factor Minkeys nor any of the
interactions reached statistical significance, all Fs < 2.
Error rates were |lower when all irrelevant features were
congruent (3.5 9% than when one irrelevant feature was
i ncongruent (4.8 9% . Error rates were | argest when al
irrelevant features were incongruent (7.6 % . Post-hoc Tukey
HSD tests showed that all contrasts between | evels of
Congruency were significant(p <.05).

Tests of super-additivity. To evaluate further whether

the effects of the three | evels of Congruency were super-
additive, we perforned a repeated neasures ANOVA (Monkeys x
Congruency) on the differences of one mi nus no incongruent
features against the differences of two m nus one incongruent
features. There was a main effect of Congruency, F(1l, 15) =
6.05, MSE = 50.58, p < .05, indicating that the average

di fference of one mi nus no incongruent features (373 — 366 =
7 ms) was snaller than that of two m nus one incongruent

features (386 — 373 = 13 nms). Put differently, two
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i ncongruent features created a | arger disturbance than tw ce
the effect froma single irrelevant feature. No other effects
reached statistical significance.

As with RTs, the repeated neasures ANOVA (Monkeys x
Congruency x Go/ no-go response) conparing differences between
error rates showed that the effects fromtwo i ncongruent
features were super-additive F(1, 15) = 6.64, MSE = .0004, p
< .05. No other effects reached statistical significance.

Separ ate anal yses for each attention condition.

Conparing between attention conditions, RT was the fastest in
the location condition (346 ns), foll owed by the col or
condition (370 ns), and with the slowest RTs in the notion
and shape conditions (391 ns and 399 ns, respectively).
Because the overall analysis showed a main effect of the

bet ween- subj ects factor Mnkeys, we evaluate the Stroop-1like
effects as a function of attention condition separately for
each nonkey. We used repeated neasures ANOVA's on RT and
error rates for each nonkey in each attention condition, with
Congruency as Wi thin-subjects factor, using nmean data from
each block of trials. The effects of Congruency were
significant for both dependent nmeasures in all cases except
when the nonkeys had to attend to the target’s location (p

> .05). These results can be seen in Figure 2 as the bars for
RTs and error rates clearly change in size as a function of
congruency in all attention conditions except in the |ocation

condi ti on.
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Post - hoc Tukey HSD tests on the data fromthe two
nonkeys trained on the |location condition showed that both in
the color and notion conditions all contrasts between | evels
of Congruency were significant, p <.05. These results
i ndicate that l|ocation information as an irrelevant feature
did interfere with attentional processing. Averagi ng across
the two nonkeys, Stroop-like interference fromthe |ocation
feature (conparing incongruent-location trials versus
congruent-location trials, collapsing across the other
irrelevant feature) were 7 ns in the color condition and 12

s in the notion condition.

Di scussi on

Four Japanese macaques were trained on a go/ no-go task
based on visual feature discrimnation. The nanual responses
of all four nonkeys were disturbed, as in the origina
experinment by Stroop (1935/1992), when irrelevant information
appeared in conflict with the required response. The effects
were obtained in the color, notion, and shape conditions, but
not in the location condition. Further, the effects from
multiple irrelevant features were super-additive, so that the
interference fromtwo incongruent irrelevant features was
nore than twice as large as that fromonly one incongruent
features.

These results were obtained while the nonkeys gave cl ear

evi dence of using selective attention to performthe task.
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Error rates were generally below 10 % In addition, overal
RTs were different in the four attention conditions,

i ndicating that the nonkeys were relying their decisions on
di fferent types of processing in each attention condition.
The results of the probe test further showed that the nonkeys
had | earned to attend to the relevant stinulus features, even
with novel targets. Yet, in spite of the clear use of

sel ective attention, the nonkeys were unable to prevent
irrelevant information fromintruding on their decision

maki ng. These results, therefore, are Stroop-like as they
show i nfluences fromthe neaning of irrelevant stinmulus
features on the operation of selective attention, presumably
because the irrelevant stinulus features were processed
automatically (Cohen et al., 1990; Zhang et al., 1999).

Qur present data could be said to depart fromthe
original Stroop effect inasnuch as we found interference from
irrelevant features to work in reciprocal directions. This
result at first may seemto be at odds with the origina
Stroop effect that works only in one direction, froma col or
word on a visual color. The absence of a reverse Stroop
effect froma visual color on a color word, however, can be
explained in terns of “strength of association” (Logan, 1980;
MacLeod, 1991). On this view, the anobunt of practice
determines the size of the Stroop effect. MacLeod and Dunbar
(1988), for instance, showed that Stroop-like interference
can work in reciprocal directions in shape- and col or-nam ng

tasks with novel objects for which participants have to use
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color nanes. Simlarly, the nonkeys in the present study had
been trained to an equal extent in different attention
conditions. Qur data with effects in reciprocal directions,
therefore, are consistent with the role of practice in the
generation of Stroop-like interference.

Comparing the original Stroop task with the present
di scrim nation tasks, one m ght object that in our paradi gm
the relevant and irrelevant stinmulus features are equally
conpatible with the response nodality. Indeed, in the
original Stroop effect, a fraction of the interference seens
to be due to the fact that an irrelevant word is conpati bl e
with the response nodality (speech production), while the
rel evant visual color is not. Stroop-like interference,
however, does still occur even when stimul us-response
conpatibility is kept constant (MacLeod, 1991). For instance,
irrelevant color words al so produce interference when
partici pants are asked to respond manually to visual colors
(e.qg., Logan, Zbrodoff, & WIlianmson, 1984; Virzi & Egeth,
1985).

Al t hough we observed Stroop-like interference in al
four nonkeys and both with RTs and error rates, there were
sonme differences in the size of the Stroop-like effects
according to the attention condition. Mst notably, we could
not find clear Stroop-like interference in the |ocation
condi tion. Both nonkeys that were trained to discrimnate
| ocation, were insensitive to irrelevant information in the

| ocati on condition. When location informati on was irrel evant,
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on the other hand, we did observe Stroop-like interference
fromthe |l ocation of the target on color and on notion
processi ng. W propose that the entire pattern of data with
| ocation features can be explained by the spatial extent of
i nformati on processing.

On this view, the nonkeys may be able to discrimnate
the location of the target already during a prelimnary,
coarse anal ysis of the global inmage, while the discrimnation
of other visual features of the target requires a nore
| ocally focused anal ysis, concentrated on the region of space
occupied by the target (Miller & Rabbit, 1989). Consequently,
only responses in the location condition can be generated at
the gl obal level without interference from other visua
features at the local level. Irrelevant |ocation informtion,
on the other hand, can still interfere with a nore locally
focused anal ysis of the inmage, assum ng that the gl obal |evel
of analysis precedes the |local level (e.g., Lanb & Robertson,
1990).

Qur present data, collected with nonkeys that were
trained on three types of discrimnation, also are the first
to show cunul ative effects fromtwo irrelevant features. Both
with RT and error rates, performance was di sturbed nore than
twice as nmuch if two irrelevant features were incongruent
with the required response than if only one irrel evant
feature was incongruent with the required response. In other
words, two incongruent features created a non-linear or

super-addi tive disturbance effect. Such super-additivity from
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multiple irrelevant features had not yet been observed
because previous studies with humans invariably conpared only
two types of processing.

The super-additive disturbance effect is inportant for
several reasons. First, the effect suggests that the observed
Stroop-like interference is governed by negative interference
or inhibition rather than by facilitation. To nmake this
clear, let us take the heterogeneous case with one congruent
and one incongruent feature as the reference |evel. Judging
by this reference | evel, the replacenent of a congruent by an
i ncongruent irrelevant feature (i.e., an increased
possibility of negative interference) |eads to a stronger
effect than the opposite case, the replacenent of an
i ncongruent by a congruent irrelevant feature (i.e., an
i ncreased possibility of facilitation). This finding is
consi stent with observations of stronger inhibition than
facilitation effects in previous studies that have used
baseline or “neutral” trials to tease apart the two types of
processes in Stroop-like interference (e.g., Washburn, 1994).

Further, the super-additive disturbance effect suggests
that the automati c processes generated by different features
of the sanme stimulus becone integrated, or reinforce each
other at a stage of information processing prior to the
execution of the behavioral response. Thus, the super-
additive effect already puts sone constraints on explanations
of Stroop-like interference, favoring explanations that

i ncorporate non-1linear processes in the organization of
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i nformati on-processing streans. As such an explanation for
the present multidi nensional paradigm we propose that
multiple irrelevant features can project onto the sane

i ncongruent internal representation (e.g., a “NO GO
representation during a go trial). In ternms of cognitive
nodeling (e.g., Zhang & Kornblum 1998), the input froma
single irrelevant feature may sonetines not suffice to
activate a specific incongruent internal (cognitive)
representation. Such a representation, however, m ght be
pushed above its threshold for activation by the conbi ned
input fromtwo irrelevant features, thus producing super-
addi tive effects.

In sum the present results denponstrate that the go/ no-
go visual discrimnation task with nonkeys provides a valid
ani mal nodel to extend our understanding of the human Stroop
effect. The go/no-go visual discrimnation already proved to
be useful for neurophysiological investigation (Sakagam &
Ni ki, 1994a,b; Sakagam & Tsutsui, 1999). The present data
show t hat the paradi gm can al so be enpl oyed for studying the
neural correlates of interference fromautomatic processes on

the operation of selective attention.
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FI GURE LEGENDS

Figure 1. Schematic illustration of the experinental
design (top panel); cumul ative relative frequency
di stributions of the RTs of the nonkey that was trained in
two attention conditions (mddle and bottom panel). The top
panel shows one col or and one notion direction associ ated
with the go response (“G0'), while the alternative col or and
notion direction are associated with the no-go response
(“NG). (The actual stinmuli had different colors and random
dot notion.) The sanme stinuli were used in both attention
conditions, and so the irrelevant stinulus feature could be
ei ther congruent or incongruent with the required response.
The cunul ati ve frequency distributions of the RTs are based
on data fromgo trials only and are presented as a function
of congruency during discrimnation of color (mddle panel)
and notion direction (bottom panel). The data from congruent
trials are presented in black; those fromincongruent trials
in gray. In both attention conditions, a Stroop-like effect

was present across alnost the entire range of observations.

Figure 2. Mean RTs and error rates of the nonkeys that
were trained in three attention conditions. The data are
presented as a function of congruency of the irrel evant
features with the required response (“Co / Co” neans that

both irrel evant features were congruent; “Co / In” neans that

one irrelevant feature was congruent, the other incongruent;
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“In/ In” nmeans that both irrelevant features were

i ncongruent). The data are presented separately for the color
(top left), nmotion (top right), location (down left), and
shape condition (bottomleft); mean RTs above error rates.

The nean RTs are based on go trials only; the error rates are

col | apsed across go and no-go trials.
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