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The outcome of a coactor's prediction
as a determinant of choice reaction time
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Virginia Polytechnic Institu te & S tate University, Blacksburg, Virginia 2406 1

Two coactors performed simulta neously in a two-choice reac t ion time par ad igm ; one individua l was
the subject while the other was a confederate of the experimen ter . Prior to each presentation of th e
sy mbo l U or n , the subject and the confederate verbally predicted which stimulus they expected, and
after each presentat ion, the subje ct and the confederate ident ified the st imulus by pulling their own left
or right reaction tr igger. Following the more probable st imulus, the sub ject reacted faster when the
confederate 's prediction wa s cor rect. Contrary to a hypothesis from expectancy th eory , the subject
reacted markedly faster to the less probable st imulus than th e more probable alternative wh en the
prediction outcome was correct for the subject but incorrect for the confederate.

If o ne stimulus occurs more ofte n th an the ot her in a
two-choice reac tion time (RT) parad igm, subjects react
prominently faster to th e more probable stimulus (e .g.,
Lamin g, 1969). When required to predic t the sequenti al
occ urrence of the presentat ions in a two-cho ice RT task,
subjec ts react markedly faster to correcly predict ed
stimuli tha n to incorrectly predicted st imuli (e .g.,
Bern stein & Reese , 1965) . In addi tio n, when subj ects
make st imulus predict ions in a choi ce RT situatio n with
a frequency imba lance, independent effect s of both
stimulus probability and prediction out come have been
demonst rated (e .g., Geller, Whi tm an , Wrenn , & Shipl ey ,
197 I ). The prese nt st udy was designed to de te rmine th e
effects of st imulus probability and prediction outcome
on RT when two coactors mak e stimulus predict ion s and
choice reaction s. One coac to r was the subjec t while the
other was a confe der ate of the experimente r ; and each
stimulus presentation repr esented one of fo ur possible
pred iction outcomes: subjec t and confederate correct ,
subject correct and confede rate incorrect , subject
inc o rr ect and confederat e correct , subject and
confederate incorrect.

Expect ancy theory has been frequently used to
int erpret th e effects of stimulus probability and
prediction outcome on cho ice RT (e .g., Geller et aI.,
19 71 ; Laming, 1969). A basic premise of these
expec tancy models is an inverse relationship between RT
and the degree of expecta ncy for the stimulus
presentati on. TIle adde d assumptio n that subje ct s
predict expe cted events acco unts for the "predict ion
outcome effect." Similarly , the .postulate that the
subj ect 's exp ectancy for a particular st imulus varies
directly with the proba bilit y of that stim ulus provides an
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explanati on for the " probability effect. " TIle present
experiment studied the effect s of a coactor's stimulus
prediction on the subject's expectancy for a stimulus as
reflected by choi ce RT. It was hypothesized that the
SUbject's ex pectancy for the predicted stimulus would be
augmented when another individual also predict s
that stimulus; and , therefore , the subject should react
fastest when the stimulus presentation had been
correctly predicted by both subject and confederate , and
the subject should react slowest when both subject and
confede rat e had incorrectly predicted the st imulus. Also ,
given the probability effect , tile shortest RTs should
occur when subject and confederate correctly predict
the more probable stimulus; and the longest RTs should
occur when the more probable stimulus is predicted by
both the subje ct and the. confederate but the less
probable stimulus is presented.

METHOD

Subjects
Forty males, volunteers from large int roductory psychology

classes at Virginia Polytechnic Institute and State University,
were randoml y assigned to one of two groups, distinguished by
the order of the subject's prediction on each trial (i.e ., subject
predicted before confederate or after confederate).

Design and Procedure
Two males (subject and confederate) sat adjacent ro each

ot her on separate chairs, a stimulus screen and a pair of reaction
triggers were positioned in fro nt of each individual. A part ition
was situated bet ween the subject and the confederate so that
each could not see the other's stimulus screen and reaction
triggers, except by sliding one's chair backwards and leaning
sideways. The sequence of events for each of 300 trials was as
follows: (a) a verbal prediction by the subject and confederate
(20 subjects predicted before confederate and 20 subjects
predicted afte r confederate), (b) a .5-sec warning buzzer, (c) a
random inte rval ranging from .5 to 2 sec, (d) a presentation of
the symbo l U or n by the illuminat ion of a 2 x 5 ern digital
readout (verbally labeled " up" and "dow n" respectively), (e) a
choice reaction by the subject and confederate. Half of the
subjects (and the corresponding confederate) pulled the
left-hand trigger to ident ify U and the right-hand trigger to
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Figure 1. Choice reaction time as a function of stimulus
probability, and the outcomes of the subject's and the
confederate's stimulus predictions.

a Group by Trial Block interaction, F(5 ,I 90) = 1.64 ,
.25 > P> . 10 . A main effe ct of trial block was obtained,
F(5,190 = 15.35, P< .001 .
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Reaction Time
Errors (i .e., anticipatory reactions and inappropriate

identifications) were elimin ated from the analysis and
did not exceed 5% for any subject. The RTs for
appropriate react ions were classified into one of eight
mutually exclusive catego ries accord ing to the st imulus
(U or rl) and the prediction outcome (PO) of the subject
and the confederate . The category means were
calculated for each subject, and group averages
computed .

The group means are depicted in Figure I and indicate
that choice RT was influenced by stimulus probability,
subject-PO, and confederate-Pi). Effects of subject-Pt)
and stimulus probability are illustrated by consistently
shorter RTs when the subject had correctly predicted
the stimulus and by usually shorter RTs to the more
probable stimulus. The effect of confederate-Po was
apparently dependent on the probability of the stimulus.
Following the mo re probable stimulus, subjects reacted
faster when the confederate's PO was correct. This same
effect of confederate-Pi) also occurred when the subject
incorrectly predicted the occurrences of the less
probable stimulus. Howeve r, when the subject correc tly
predicted the less probable stimulus, RT was shorter
when the confederate had predicted the more probable
stimulus than when the confederate had also correctly
predicted the less probable stimulus. In fact , RT was not
shorter to the more probable stimulus whe n the stimulus

iden tify Fl; the reverse S--R mapping was used for the remaining
subjects. The latency between each stimulus presentation and
the subject' s ident ification response was measured ' in
milliseconds with a digital timer.

For each of the three consecutive blocks of 100 trials, the U
symbol occurred 70 times. During all sessions the confed erate
predicted the same sequence of stimuli which was
preprograrnrned so that the two stimulus alternatives were
predicted equally often, and so that the confederate made a
correct prediction on 50% of the trial s.' The stimulus
presentation on the confederate's reado ut included the
illuminat ion of a small dot whenever the confederate' s
subsequent prediction should be "d own" (i.c., the n symbol).
The series of stimulus presentations and the confederate's
predict ions were ident ical for each subject and were determined
by appropriate filtering of a uniform random number generator
on an IBM-370 computer.

At the beginning of each session, the subject and confederate
were given 10 pract ice trials during which question s concerning
the task were answered. During pract ice, the subject and
confederate were encouraged to look at each others' stimulus
screen to see that each received the same stimulus. Following the
experimenter' s prompt at each session, the confed erate slid his
chair backwards and leaned around the partition to make the
comparison. The dot never occurred on the confederate's
readout during practice . The instructions emphasized the
importance of both speed and accuracy when identifying the
stimuli. On five predetermined trials during the session, the
experimenter told the confederate that he made an identification
error . Likewise, the subject was remind ed of his error s whenever
they occurred.

After the experimental session, the experimenter signed an
experiment credit sheet for the subject and confederate and
asked, "Well, how was it?" After any comments were given, the
confederate walked with the subject from the research roo m to
the building' s elevato r; and continuing his disguise as a naive
subject , the confederate atte mpted to provoke some furth er
discussion of the experiment with statements like, "Did you get
tired in there", Did you get more of one stimulus than the
other?" The purpose of these postexperimental inquires by the
experimenter and confederate was to determine if the subject
believed the confederate to be a confederate of the
experimenter. No subject verbalized disbelief that the
confederate was another volunt eer student gaining research
credit for the introdu ctor y psychology course.

RESULTS

Predictions
For consecutive blocks of 50 tri als, the proportion of

"up" predictions was calculated for each subject and
group averages were determined. The results showed a
tendency for subjects who predicted before the
confederate to predict " up" more often than subjects
who predicted after the confederate . For example, the
average prop ortio ns of "up" predictions for each group
was highest for the last two trial blocks; but only when
the subject predicted before the confederate was
probability matching reached. Specifically , for the last
two blocks of 50 trials the .average proportions were .69
and .73 when the subjects predicted first , and .6 1 and
.62 when the subjects predicted second. However, the 2
(group) by 6 (50·trial blocks) analysis did not show a
main effect of group, F(l ,38) = 2.01, .25 > P > .10, nor
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was correctly predicted by the subject and incorrectly
predicted by the confederate.

The results of the analysis of variance showed the
above observations to be reliable. The overall analysis, a
2 (group) by 2 (stimulus) by 2 (subject-PO) by 2
(confederate-PO) factorial, indicated significant main
effects of only stimulus, F(l ,38) == 6.24 , p < .025, and
subject-PO, F(I,38) == 53 .03, p < .001. The significant
interact ions were: Stimulus by Confederate-PO, F(l ,38)
== 5.58, p < .025, Subject-PO by Confederate-PO,
F(l,38) == 28.20, p < .001 , and Stimulus by Subject-PO
by Confederate-PO, F(1,38) == 11.70, P < .005. The 2
(group) by 2 (subject-PO) by 2 (confederate-PO)
analysis for the more probable stimulus demonstrated
significant main effects of subject-PO , F(1 ,38) == 57.8 2,
p < .00 1, and confederate-PO , F(I ,38) == 4 .78, P < .05.
None of the interactions reached a .05 level of
significance . For the less probable stimulus the analysis
indicated only a main effect of subject-PO, F( 1,38) ==
34 .39, and a Subject-PO by Confederate-PO interaction ,
F(1 ,38) == 28.9 5, ps < .001.

DISCUSSION

As sho wn in previous RT research, choic e reactions wer e
mark edly faste r to correc tly predi cted st imuli th an to inco rrectly
predict ed st imuli (Berns tein & Reese, 196 5 ; Gelle r c t aI., 1971),
and were usuaily faster to the more probable stim ulus (Geller
ct al, 197 1; Lamin g, 1969 ). More over, the outcome of the
coactor's pred iction significa ntly affected the subject's RT , and
th is effec t was not influenced by the orde r in whi ch tbe
prediction s were verbalized on each tri al. As hyp oth esized, the
subject responded slower to an incorrect pred iction of either
stimul us wh en the co nfede ra te had also made the incorre ct
predic t ion than when the co nfede rate had correc tly pred icted
the stimulus. Accor ding to an expectancy mod el, the subject's
degree of ant icipa t ion fo r a predicted st im ulus was appare ntly
augmen ted whe n the co nfederate pred icted the same stimulus,
and co nsequently in such cases the subject's prep arat ion for the
nonprcd icted stimulus was minimized . Similarly, an expecta ncy
in ter pre ta tio n acco unts fo r the shorte r lat encies when both the
subje ct and th e confederate corr ectly predi ct ed the mor e
probable stimulus than when onl y th e subject co rre ct ly
predict ed thi s alte rna tive. Thus, increased -prcparat ion to identify

the more probable st imulus resulted from the confe derate's
concurring prediction of that st imulus.

Th e prominently faster reactions to the subj ect's correct
predi cti on s of the less probable sti mulus when the co nfede rate's
predi ct ion was incorr ect rather th an correct may not be
ex plained by the prop osed expecta ncy mod el. Seemingly, whe n
the subjec t correctly predicte d the less prob able sti mulus,
reaction s were fac ilita ted when th e co nfede rate incorrectly
pred ict ed th e more probable sti mulus. It is difficult to believe
th at the subject's expecta ncy for th e less prob abl e sti mulus
incre ased when th e confederate predict ed the mor e probable
alte rna tive , espe cially when th e other findings of thi s study
impl y a co ntrary not ion th at the subject's ex pectancy increased
whene ver the co nfederate's predict ion agreed with his
predi ction. Perh aps in some cases, a correct st imulus predi ct ion
involves more th an the confir mat ion of an ex pec tation, and the
pred icti on o utco me effect is med iated by mechan isms othe r tha n
ex pecta ncy . For exa mple, it might be speculated that some
reaction s to correctly predi ct ed events are par ticularly fas t
because of a reinfor cement or elation phenomenon . Other
authors have suggested that subjects are reinforced to a greater
extent when correctly predict ing the less rather than the more
probable st imulus (cf. Lee, 1971, Pp.168). In the present
parad igm , the reinfor cement pote ntial following the subject's
predict ion of the less pro bab le stimulus may have been even
greate r when th e co nfede rate disagreed with the subject's
" risky" dec ision .
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NOTE
1. Usually subj ects predict correctly on about 50 % o f the

trials when two stimuli are presented according t o a 70 /30
probability schedule . Even if the subject's predictions eve ntually
match the stimulus probabilities, the proportion of correct
predictions will only reach .58 , i.e., the jo in t prObability of the
70% stimulus occurring and of the subject predicting that
stimulus is .70 x .70 = .49; the joint probability of the
occurrence and the prediction of the 30% st im ulu s is .0 9 .
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