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SCOPE AND CONTENTS: 

Kinchla (19 69 ) has proposed a general model for multiple observa
tion ta.:;ks Hhich assumes that hum::m observers respond in such tasks all 

the baE,: is of th e sum of the sensory information available to them . In 
this the:i is Kinchla ' s simple BUrl mode l is cOTTlpared to a model ",hich 
assumes that observers respond on the basis of the weighted sum of the 
sensory information available to thelfl. 

Three experiments Here carried out . The major findings were 
that , in 8 t wo interval sequential multip l e obse rvation ta sk : 

1) Stimulus Frequency within an interval does not induce 
\veight ing . 

2) Instructions to concentrate on one interval induce 
vJeighting. 

3) False information feeclb2ck about one interval induces 
weighting. 

The relevance of the r es ults to theories of "attention" is 
discussed. 
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INTRODUCTION 

Consider the foll owing practical decision problem. A doctor is 

examining a patient for signs of heart disease : at time A he obtains one 

sample of the patient ' s heart beats through his stethoscope and at time B 

he obtains a second sample of heart beats . The doctor's t ask is to de-

cide if he has heard at l east one indication of heart disease in the two 

samples, he must make a diagnosti c decision at this point. Hm·] does the 

doctor combine the info r mation from the t~vo samples to arrive at a diag·-

nos tic decision, particularly when he suspects that one of the t wo obs er-

vations is more likely to contain the indication (signal) he i s listening 

for or that the informa ti on fro m one observation may be more r eliab le than 

the other? In this paper He shall attempt to tes t some mathematical models 

of the decision process i n situation~ such as thi s . 

We may for mal ly define th e decision problem outlined above as a 

Hell defined consecutive observation intervals and is r equired to decide 

~·jhether a signal \JaS presented during at l eas t one of these in tervals. 

Note that th e observer mll s t defer his response until all n intervals have 

elap s<?d and that he need not. sp ec ify in vlhich interval or intervals he 

believes the signal to have occurred . 

A particular s equenc e of signal and no signal int erval s will be 

referred to as a St:il1il0..U~ pat...!:.£~:n . He shall denote 8. stimu]us pattern of 

tHO obs e rvntion interv&ls aA S .. ( for i acd j equa l to 1 or 0, Hhere 1 
1J 

indicates th e presence of a signal and 0 the absence of a signa l). Thus 
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in the t\o!O observation cases there are four possible stimulus patterns: 

A signal in both observation intervals (SII), a signal in the first interval 

and no signa l in the second (SlO), no signal in the first interval and a 

signa l in the second (SOl), and no signal in either interval (Sao ). An 

observer ' s decision that no signa ls occurr ed in either interval will be 

denoted by Ao, and his decision that at l eas t one signal occurr ed in the 2 

observation intervals by Al. Thus the observer ' s performance can be sum-

marized by estima tes of the four conditional probabilities, peAl IS . . ). 
1.J 

Note that th ese correspond to the probability of a II false alarmll \'1hen i 

and j both equal 0 and to the probabilities of a II h i til l'1hen either i or j 

or both equal 1 . 

T\'1o special ca ses of this general multi :e le-observati?n problem have 

been defined . The fir s t special case occurs when signals occur either in 

all of the n ob serva tion int erval s or in none of the n observa tion inter-

vals , this has b een t ermed the multiple-look task (Swets, et al . , 1959; 

Swets and Green, 1961; Green and Swets, 1965; Swets and Birdsall, 1967; 

and Kinchla, 1969). The second special case occurs vlh en only t signals 

( t>n) occur in n obs ervat ion intervals (Kinchla , 1969) . The theoretica l 

treatments of the authors cited has been to assume that the observer s ums 

t he sensory information available in each observation interval and then 

bases his decision on the valu e of this sum. The alternative mode l tha t 

has been examined (Green and Swets, 1966) has b een one in which the ob-

server keeps track of dec i s ions made after each observation interval. In 

general the decis ion th eo r e tic model has been quite clearly supported. 

All of the above work is pre dicated on the hypothesis that if a model 

of th e detec tion process adeq uately specifies the informat ion contained in 
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a single observation it shouJd then be possiLle to deduce the additional 

i nformation contained in each sllccessive observation interval . An ex-

plicit assumption of Kinch1.a ' s (1969) temporal uncertainty model uas that 

each of the t signals be equally like ly to occur in any of the 11. ob servation 

i n tervals. all. the basis of the strategy and the assumption describ ed above 

Kinchla a rrived at a model ,vhich describ es the b ehavior of observers in 

mul tiple observation tasks by assuming that they base their decision s on 

t he sum of t he sensory informat ion available from each observation interval. 

The present paper presents a model of the behavior of observers in multiple

observa.tion tasks Hhich assumes that observers base their decision s on the 

~eightec:!. :;um of the sensory information available in each of the n con

secutive observation intervals. The present paper then seeks to exper

i mentally identify some of the variab l es \"hich lead to unequal ,veighting 

of t he separate observa tion intervals . 

In t his paper He shalJ. consider three variab les Hhich might induc e 

an observer to trea t the two observation intervals differentially . These 

variables are : 

1) Signal probability in a given interval 

2) Instructions 

3 ) Feedback re l iability . 

Intuitively it seems r easonab le tha t if a signal can occur in either 

one or both of t ,vo intervals but is very much more probab le in one of the 

t \vO intervals the observer \ViII give more ,·,re ight t o observations of the 

more probable interval . This hypothesis is tested in Experiment 1 . 

In Experiment 2 we t e3 t the hypothesis that if an observer is 

told that it is very impo~!.£lEl. to detec t aJmost all of the signals in a 



given interval he; \ViII treat the ob serva tions of that interval differ

entially. 

Fina lly in Experiment 3 \Ve test the hypothesis that unr eliable feed

back about the events in one interval \ViI I l ead t he subject to give 

observations in that interval less \veight than observations from an 1n-

terval \vhere s timulus events ahvays predict fe edback r eliably . 



2i1 activ2t:i.o;! 

p rocess a(ld G1 dcc::i~;:jlln p!occo,~c;. The GlcLi.vatioil pro~:.cs~~ r cl<"'.tes th e C:;"-

i.e.) li:i. [; "s cn~;:i.L:i.vity". The cLccis:i.o'1 process i s gene,-.':]].J.y conside~-ec1 !_,-1 

l~us to we~su~c an observer's 
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variable. The distribution \"ith the higher mean value is associated Hith 

presentations of the signal, Sl ' while the other distribution is associ-

ated Hith the sensory events evoked Hhen no signal is present, S . These 
o 

distributions are probability dens ity' functions specifying the relative 

probability of each value of the variable occurring . The observer ' s de-

cision process can be summarized by a criterion value, S, of the sensory 

state variable such that if and only if t he value of X on any particular 

observation is grea ter than S Hill the observer make an affirmative re-

sponse, AI' The ROC is generated by alloHing S to assume all possible 

values , and noting the pair of hit and false-alarm probabilities for each 

value of B. The t\VO parameters of t his ROC function are d ~ and k, Hith 

d~ ].11 - ].10 

a nd 00 

k 
= 

Hhere ].11 is the expected value of the signa l distribution of sensory state 

values, ].10 is t he expected value of the no signal distribution; 00 is the 

standard deviation of the no signal distribution and 0 1 is the standard 

devia t ion of the signal distribu t ion . These tvlO parameters, d ~ and k, 

specify the sensory informa tion available t o the observer in the one 

observation task . 

The way in which this process has been generalized to multiple ob-

servation tasks in the past has been to simply assume that the observer 

s ums the sensory informa tion available in each observation and the n sets 

a cri terion va lue of t his sum, vlhich when exceeded will lead to an 
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C:rc'~ 'n Cl'C.C1 give an expres s ion for the 

SU\-<;1l1:12 2 the 1I'<.d. U.pJe···luok fonl ;--1'-' a special caSE-;. He shal l nmv derive a 

s ~; t of p~x:pn;s"~:i.oDs fOJ- t':~O ob f3"rv ;,1:.ion l:DC CL':i~V8S '.-hich do not make the 

aS SUrrlpLLO ',l that" in Errivin3 al.: Lli8 Sllu:::.2cl vnlue of t he sensory state var-

If \ ,Ye rcprCsC1lt tile vahle of 1'11(' s ensory vCiriable evoked during an 

o bsc-rvat:lOll i nteL'val oy x, t h en t'he t\ :o p:cok'1J:i l ity density f unctions re--

00 

t he fo l lowing is true : 

]1 0 E(x 
.- I 

(1) .. ISo ) -- c, 
.-

:C(x 
.-

lSI ) 
, .-

( 2 ) ]Jl -- C1 , 

(fo -. 
----- _. '1---
/VG~r ex'- So) -- 1 

_1_ , (3 ) 

01" ,-" -·--;.-rc,--Iv;w ( x ~) 1) k. ( 4 ) 

s ums o f s e nsory 

v alues prodacec1 1)): the fcur po '.:;:-; :ibJ.e :il: .lJ.'l1]US paU' r' nls Sao , S1 1, S10, S Ol_ 

l!e .:;hal l (I enote this \]c:j SI t tcd E' ,j,1 as 'i.. :'L. rall'lOl'l var:i Etble Y \'7here 

Y == (,~X ~ -I- (1'-(0) x ~ 
J. :1 

( 5 ) 

":1 t shou]ei he '.1:JLc-;d t I,.:::.t [,;)} ,,\~: tc", of tuo I::,dghts may b e reduced 
to Cl SC.ll {,.;, ".=: cr u~ c~_il~5 (J - (1_;) ~ 
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It fol10\·;s if x-" is a Gauss ian random variable tha t Y is a Gaussian 

random variable uith 

E(yls .. ) = wE(x~) + (l-w) E (x~) 
1J 3.. J 

and Var(yIS .. ) = w2Var(x ~) + (1-w)2Var( x ~) 
1J 1 J 

From Equation 6 it fo11 01-78 that: 

E (Y ISo 0) = 0 

E (Y Is 11) = wd-" + (l-w)d-" = d-" 

E (Y Is 1 0) = wd-" 

E (Y Iso 1) = (l --w ) d-" 

and from Equation 7 that : 

Var(yISoo) = w2 + (l-w) 2 

Var (Y lSI 1) = k2[w2-1-(1-w)2] 

Var(yI S lo) -- tu2k2-1-(1-w) 2 

VarCY ! S 01) = w2+(1-w)2k 2 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

From the above we may derive the parameters d~. and k .. for the 
1J 1J 

ROC functions for the detectability of any given stimulus pattern in 

relation to any other of the four possible stimulus patterns. Thus we 

obtain: 

and 

and 

dll = d-" 

rwZ:t- (l-w) 2 , 

kll = k' , 
wd-" 

d 10 = Iw 2+ (1-(u ) 2"", 

do 1 = i)---UJ ) cr 
I w2-:-(1 -tu) 2~ 

(16) 

(17) 

(18) 

(19) 

( 20) 
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and 

( 21) 

Thus He nOH have a set of predictions for ROC functions \"hich do 

no t make t he assumption that observers a l ways treat each interval in a two 

i nterval multiple ob servation task identically. It should be noted tha t 

given the above model if w = 0 . 5 the predictions are identical to Kinchla ' s 

(1969) Ulmeighted sum model , agi'Lins t Hhich the \'leigh ted sum model will be 

eva l uated . 



EXPERIHENT I 

In the first experiment three observers performed a visual form of 

the multiple-observation task, specifically, they attempted to discrimina te 

whether or not a light was briefly extinguished (a signal occurred) in at 

l east one of two observation intervals defined by the offsets of a warning 

tone. The ratio of the probability of a signal occurring in interval 1, 

(Yl) to the probability of a signal occurring in interval 2, (Y2), (r = ~), 
Y2 

was varied from session to session while the proportion of trials on which 

no signal occurred in either interval, (l- Yl) (1-Y2), was held constant at 

. ~O. ROC functions for the single- observation case were obtained by the 

use of instructions intended to manipulate the observer ' s criterion. 

Procedure 

Each of three paid ($2.00 per hour) observers was tested for five 

blocks of 100 trials each during ea ch of two daily sessions for 15 days. 

Each session took approxima tely Lf5 min. The t'010 daily sessions Here 

separated from each other (end of the first to beginni ng of second) by a 

period of 2 hours. All observers had 20/20 vision with correction if needed . 

The observers sat alone in a dark room. A circular area was rear 

illuminated by a glow modulator l amp situated at eye-level 3.5m from the 

observer. The circular ar ea had an angular subtense of O.OLflo and a 

l uminance of 0. 36 ft-L . A si_gnal consisted of a 14 msec darkening of this 

l ight . Feedback was provided by briefly flashing either or both of two 

small dim red lights, one at either side of the signal lamp. All control 

was carried out by a PDP S/S computer . 

10 
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The single and doubl e observation t rials were defined as follows. 

Each trial in the sing~ _obs~!"'0~tion case b egan \-lith a 1 sec \varning tone, 

the offset of which indicated th e occur r ence of a 14 msec observation 

i nterval . This vJaS follmved by a 2 sec response inte"£val during uhich the 

observer indicated whether or not a signal had occurred by pressing one of 

t wo buttons . Fina lly the tria l concluded with a 0 . 5 sec feedback interva l 

during Vlhich the l\-lO red lights C2mc on i f a signal had occurred on that 

t rial. 

Each t rial in the doubl e observation case consisted of a 1 sec 

interva l . This was follmved by a 0.5 sec dc la'y which vlaS follm-7ed by a 

second 1 sec 1darnin_8. _tone the of fset of which indica ted th e second 14 msec 

observation interval. This \-las follm-7ed by a 2 sec re sflonse interval 

during uhich t he observer indicatc~ '~le ther or not a t l east one signal 

had occurred by press ing one of t wo buttons . Fina lly t he trial conclud ed 

wi th a . 5 sec f eedback intE;!val dHr in~ Hhich : a ) the red light to the 

l eft of the signal lamp was illuminated if th e signa l had occurr ed during 

t he first observation interval; b) the red light to t he right of the 

s i gnal lamp Has illuminated if th e signa l had occurred during the second 

obs ervat ion interval ; c) both red l igh ts uere illuminated if the signal 

had occurred in both observation interval s; or, d) neither r ed ligh t came 

on when no signals had occurred . 

There were 3 single ob servation inst ructiona l conditions designed 

to manipula te th e obs er ver ' s r esponse bias . The " Liberal" ins tructions 

encouraged the observer to r epor t a signal if he was in any doubt as to 

\vh e ther a signa l had occurred . The " Conservative" instructions encouraged 



the ob server to r ep ort no s i gna l if he \-las in any doubt abou t ,,,hether a 

signa l occurred . The "Neutra l" i nstruct ion encouraged t he observer t o 

report a s igna l equa lly as often as lie r eported no signal if he had any 

doubt as to wh e ther a signa l had occnrred . The prob ability of a signal, 

pes) , was 0.5 fo r a ll of the singl e observation conditions . 

1 2 

There wer e 3 double ob servation experimenta l condi t ions which ma y 

b e desi gna t ed a s the "Equa l ", "ELr~ I nterva l " and "Se cond Int erval " 

condit ions . In al l t hree condit ions the pr obab ility of no signa l occurring 

in e ith er interva l , (l -Yl ) (1-Y2) , 'vas se t a t 0.4 . The ratio , y liY2==-r, 

t ook th e va lue 1. 0 for the "Equa l " condition ; 2 . 5 for the " Firs t Interval " 

condition ; a nd 0.4 for t he " Second I nter val " condition . Thus in th e 

Il Equa l" condition a signal wa s equal l y a s likely in t he fir s t obser va t ion 

i nterva l as i n the s econd ob servation interval. I n t he "First Inter val" 

condition a signa l was more likely to oc cur in t he f irs t observa t i on i n

t erva l tha n in t he s ec ond. Th e s i gna l was mor e l i kel y to occur in the 

second ob serva tion interva l than t he fi r s t i n t he Il Second Int er va l " con-

dition . The ob ser ver s were informed of the pr obability of ea ch pa ttern 

of s t imulus occurrenc e b efor e the star t of each s ess i on; e.g . , " Today t here 

,·lill be no signa l on 40 pe r c en t of t he tria l s . Ther e will be a s igna l 

i n the fi rs t i nterva l only on 40 per c en t of the trials . Ther e will be a 

signa l in the fir s t interva l only on 40 per cent of th e tr i als , in t h e second 

i nterva l only on 10 per cent of the t r i a l s and in both interva l s on 10 per 

cen t of t he tria ls". 

During t he fir s t 6 s ess i ons t he ob servers wer e exposed only t o t he 

singl e observa tion t ask under th e "Neutral fl i ns truction , t hese wer e un

r ecord ed practic e tri a l s. Each succeeding group of 6 s ess i ons cons t ituted 
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a complete r ep l:Ccation of t he exp er:LJlleD t, eaell ob server \\7as tes t ed unde r 

each of the 6 conditions in r andom order. Four r ep lica tions were carried 

out. 

Results 

The results of Experiment 1 are shmoJl1 in Tables land 2. Tabl e 1 

present s the data fo)~ each ob servcl-) poo l ed over the app ropriate sessions, 

fo r each of the s ingle observation conditions . Note that as the instruc-

tions change fro m Conserva tive to Hod erate to Liberal that both PCAI lSI) 

and ~CAlIS o ) inc rease and that in all cases PCAI lSI) is greater than 

~(Al IS o) . Both of these effects are s ignific an t (p< . Ol ) by a chi-square 

ana lysis (Anderson and Goodman, 195 7) . Th e increase in the hit and false 

alarm rat es over conditions i ndicat e s that t he i nstruct i ons had th eir 

desi.red effec t. The f act that the bit rate i s al\vays greater than th e 

False alarm rate indica tes that th e ob s ervers were capab le of di scr i minat ing 

the presence of the signa l fr om it s ahsence. 

Insert Table 1 about here 

Tab l e 2 presents the da t a fo~ each observer , pooled over th e 

app rop ria t e ses s ions , for each of the doub le obs e.rvation conditions. Chi-

square analys i s (Anderson and Goodma n, 1957) indicates t hat the indepen-

dent variable , r, had a significant effec t on the performance of t HO of 

the three observers in so far as ~(A lI So o) was hi gher under th e Equa l 

condition then in the othe r t HO conditions for Observers 1 and 3 . In 

addition, for Observer 1, p(AlIS ol) . 1 d h E 1 d ·· 
1S OHer un er t e qua con l t lon 

than under the othe r t wo conditions. The hypothes i s that p(A lI S l o) and 

~(A II So l) ,wuld va ry as a f unction of r has no t been s upported . 

Insert T~hl c 2 about here 



TABLE 1 

Estimates, pooled over sessions, of p(l\ ds.) for each 
1 

observer under each single ob servation condition 

in Exper iment 1. 

Condition Observer P (Al ISo) P (Alls) 

Conservative 1 . 10 .78 

2 .05 . 60 

3 . 06 .78 

Noderate 1 . 15 . 88 

2 . 1Lf .79 

3 . 12 . 86 

Lib era l 1 . 19 . 89 

2 . 43 . 92 

3 . 22 . 89 
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TABLE 2 

Estimates , pooled over sessions, of P ( A I Is . . ) for each observer 
lJ 

under each double ob ser vation condition in Experiment 1. 

15 

,... 

P(AIISll) p(AlISlo) p(Al ISol) Condition Observer p(AlISoo) 

Equal 1 .22 .96 .74 .69 

2 .24 .95 .73 .73 

3 .20 .97 .79 .77 

First Interval 1 .18 .97 .78 .81 

2 .23 .93 .72 .7Lf 

3 .15 .97 .81 .70 

Second Interval 1 .15 .97 .83 .80 

2 .23 .97 .66 .79 

3 .14 .96 .73 .77 
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Table 3 presents estimates of d' and k for each observer obtained 

by visua lly fitting a straight line through the observed data points from 

the single observation conditions on normal deviate co-ordinates . As may 

be seen in Figure 1 these straigh t lines provide a f air account of these 

data. 

Insert Table 3 and Figure 1 about here 

Since the data failed to reveal a significant effect of r the 

data for the three double observation conditions were pooled for each 

observer as shown in Table 4. 

Insert Table 4 about here 

Table 5 presents estimates of d' .. for each observer obtained by 
1J 

assuming the unHeighted sum model to be true insofar as its predictions 

about k . . are concerned, as well as predicted values of d' .. under this 
1J 1J 

model . This procedure uas adopted since no empirical est:Lma tcs of k .. 
1J 

were obtained . It is obvious that thi s procedure will aid the fit of the 

model. It is quite clear t hat the model i s quite well supported by the 

observed data. 

Insert Table 5 about her e 
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TABLE 3 

Estima t es of d' and k fo r each observer f r om 

the singl e ob serva t ion da t a of Exper iment 1 . 

~ ~ 

Observer cl'" k 

1 1. 90 0. 869 

2 2.03 1.266 

3 3.05 1.818 
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Ob server 

1 

2 

3 

TABLE 4 

Pool ed estimates of ~(Al Is .. ) for each 
J-J 

observer in Experiment 1. 

.182 . 965 

. 231 .949 .714 

.197 . 967 .7 89 

19 

.7 63 

.727 



TABLE 5 

Observed and predicted values of 

20 

d~ .. for each observer based on . 1J 

t he pooled data from all conditions i n Fxperiment 1. The observed values 

assume the predictions of k . . of the llm,ei8ht ed sum mo de l . 
1J 

Observer Observed Predicted 

1 d ~ 1 1 2.49 2.69 

d~1 0 1. 58 1. 34 

d ""O I 1. 59 1. 3lf 

2 d~1 1 2 . 82 2 . 87 

d~ 10 1. 39 1.4 LI 

d ~ 0 1 1. 56 1.1+4 

3 d ~ 1 1 4 . 22 4. 31 

d ~J.o 2 . 04 2. 16 

d ~ 01 1. 74 2 .16 
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I t is worth noting here tha t in Kinchla ' s (1969) work on this 

model t he predic tions concerning an illiprovement und e r muI tiple-look 

conditions and a decrement under temporal uncertainty conditions lv-ere 

t es t ed i n separate experiments . We see in Table 5 that the model also 

h olds for \,rhat may be termed a " complete" multiple oLs e rvd tion experiment. 

Thus Experime nt 1 , while it f a i led to bear out the hypothesis under 

i nves tigation, has replicated Kinchla ' s (1969) findi ngs and extended them 

to \"ba t '(-le have termc:d a complete multiple observation experiment. 



EXPERI11I:NT II 

In the second experiment the same three observers performed the 

same multipl e observa tion task as in Experiment I with r = J, and l-Yl) 

(1-Y2)=.40. The procedure \(Tas identical in all respects to th e Equal 

condition of Exper iment I with the following exceptions: 

Results 

1. Before each of the first four sessions each 

observer Ides ins tructed to "concentrate more 

on the first interval; if you think no signal 

occurred in the first interval b e very sure 

you think a signal occurred in the second in

terval before YOtI make a "yes r esponse" . 

2. Before each of the l as t four sessions each of 

the obs ervers read our instruction which was 

the opposit e of th e instruction in 1) above, 

i . e . , it urged the observer to "concentra te 

more on dIe second interval " . 

The data for each observer, pooled over the four ses sions under 

each condition in Experiment 2 are shown in Tab le 6. Chi-squa re ana l ysis 

(Anderson and Goodman , 1957) revea ls that the effect of the instructions 

approach ed statistical significance with Observer 1 (p <.lO) and reach ed 

statistical significance Hith Observers 2 and 3 (p <.05) . In general the 

effect Has similar in a ll obserVErs , peAl ISOl) Has smaller under instruc 

tions to concentrate more on t he fir st interval than under ins tructions 

22 



23 

to concentrate more on the second interval. 

Insert Table 6 about here 

The estimates of d~ and k from Experiment 1 (cf Table 3) were 

employed to obtain estimates of d:. both predicted a nd observed, and pre-
1J 

dieted values of k .. for each ob server under each co ndition of this 
1J 

experiment. 

Table 7 presents the observed and predicted values of d:. for the 
1J 

data of this experiment ob tained by employing Kinchla ' s ul1VJeigh ted sum model. 

As can be seen this model does not give too bad an account of these da ta. 

----_._---
Insert Table 7 about here 

~ 

Figure 2 presents, plotted all norma l deviate coordina tes, p(AIIS lo ) 
~ 

versus P(AIIS ol ) for each observer under each condition in Experimen t 2. 

If the assump tions of the un"\v eigh ted sum model ,·:ere met all of t hese 
~ 

points would lie on the major diagonal of these plots, that is peAl ISlo) 

would equal peAl ISol)' As is plain from Figure 2 this is not the case. 

Instead, in all cas es , the point for the First Interval condition lies 

above the major diagona l and that for the Second Interval condition lies 

below the major diagonal, as would be predicted by a weighted sum model. 

Thus the weighted sum model will nO'N be evaluated. 

Insert Figure 2 about here 

--------_. ----_. 



TABLE 6 

Estimates , pooled over sessions, for each observer 

under each condition in Experiment 2 . 

Condition Observer P (I1.l 1 50 0) P (A 1 1511 ) P (A l 15 1 0) 

Concentrate 1 . 22 . 99 . 86 

on First Interval 2 . 29 . 98 . 83 

3 . 17 . 96 .78 

Concentrate 1 . 23 . 99 . 86 

on 5econd Interval 2 . 28 . 99 . 86 

3 . 18 .96 .72 
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P (Al 1501) 

.81 

. 80 

. 68 

. 89 

.94 

.78 



TABLE 7 

Ob served and predicted values of d .. for each observer 
lJ 

in Experimcn.t 2 under Kinch1a' s (1969) 

unHeighted sum model . 

Observer 1 Observer 2 Obs er ver 3 

Condition obs. pred. obs. pred. obs. pred. 

First Interval c( 11 2.79 2.69 3.15 2.87 4.13 4.31 

d .... lO 1. 78 1. 34 1.6/+ 1.4·4 2.09 2.16 

d .... ol 1.59 1.34 1.51 1.4l1 1.64 2.16 

Second Interval d .... ll 2.76 2.69 3.53 2.87 4.10 Lf.31 

d .... lO 1. 75 1. 34 1.82 1.44 1.77 2.16 

d .... ol 1.89 1.3Lf 2.36 1.44 2.05 2.16 
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Table 8 presents the observed and predicted values of d~. for each 
1J 

observer under each condition of Experiment 2 as well as the value of w 

employed in calculating the predictions. As before the values of d~ . shown 
1J 

under the observed columns asr.;ume the predicted value of k . . under the 
1J 

~ 

model in their calculation. w was chosen to minimize the sum of squared 

deviations bet,veen the observed and predicted values of d~.. Comparing 
1J 

Tables 7 and 8 we see that the addition of a weighting parameter, W, improves 

slightly our predictive ability . If we take the ratio of the sums of 

squared deviations between the observed and predicted values of d~. for 
1J 

each observer under the two models we find that for Observers 1 and 2 that 

the sum of squared deviations is about 1. 04 times greater under the un-

weighted sum model th an under the Heighted sum model . For Observer 3 the 

ratio is some\vhat better, 1.88 . 

I nsert Table 8 about here 

I n general one must conclude from this experiment that the cost 

(in terms of parsimony) of adding an additional weighting parameter, W, 

t o Kinchla ' s umveighted sum model is too great in relation to the gain in 

predictive ability obtained, although the improvement in prediction obtained 

for Observer 3 sugges ts that this may not be the case under all conditions . 



TABLE 8 

Observed a nd predicted va lue s of d~. and estima t ed 
1J 

va l ue of w for each observer in 

Experimen t 2. 

Co ndition Observer 1 Observer 2 Observer 3 
obs .~ pre d. obs . pred. obs . pred . 

w = . 52 w = . 52 w = . 59 

First Interva l d ~ 1 2 .79 2 . 68 3 . 15 2. 87 4 .14 4 . 25 

d ID 1. 78 l. LfO 1. 65 1. 49 2 . 19 2 . 50 

d o 1 1. 60 1. 29 1. 50 1. 38 1. 57 1. 74 

w = • Lf8 w = . 47 w = . 43 

S econd Interval dll 2 . 76 2 . 68 3. 53 2 . 87 4.10 4 . 27 

d~ o 1. 76 1. 29 1. 80 1. 35 1. 71 1. 84 

dOl 1. 88 1. 40 2 . 38 1.52 2 . l3 2 . 43 
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EXPERIHENT III 

This experiment was carried out to test the hypothesis that if the 

feedback about one of the tuo intervals in a tvJO interval multiple obser-

vation task was unreliable, i.e., non- veridical, the observer would be likely 

to treat the sensory information contained in that interval differentially. 

Three initially naive observers took part in thi s experiment; each 

had 20/20 or better corrected vision and each was paid at the rate of 

$2.00 per hour for each of t\vo daily, one hour sessions separated by tHO 

hours from each other. 

There Here three single observation conditions that correspond per-

fectly uith three single observation conditions of Experiment I. There 

were also four double observation conditions. For the first two of these 

conditions , I and 2, r = 1.0 and Yl = Y2 = 0.5. For conditions 2 and 4, 

r = 1.0 and Yl = Y2 = 0.7. We may designate the probability of being 

correctly informed of the presence of a signal in a given interval as IT. , 
J 

where j designates the particular interval. For conditions 1 and Lf , ITI -

1.0 and IT2 = 0.1, Hhi1e for conditions 2 and 3, ITI = 0.1 and IT2 = 1.0. 

Simila rly let e; "equal the probabiJity of being correctly informed of the 

abs ence of a signal, where j designates the particular interval. For all 

conditions e. =- 1.0. 
J 

Each observer Has run for four 480 trial sessions under the Neutral 

instructions of Experiment I. This was followed by six further single 

ob servation sessions, three under the Conservative instructions and three 

und er the Liberal instructions of Experiment I. Each observer then ran for 
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eight consecutive sessions unclt:'r each of the four experimental double 

observation conditions. The first block of trials each day was an un-

recorded !1practice!1 block. Under conditions 1 and 2 each block of trials 

consisted of 80 trials; under conditions 3 and 4 each block consisted of 

100 trials. Thus under conditions 1 and 2 there were six blocks per session 

with a one minute rest between blocks) while for conditions 3 and 4 there 

were five blocks per session with a one minute rest between blocks. The 

trials, with the exception of the false feedback, were identica l to those 

of Experiments I and II . The final eight sessions were run as single obser-

vation sessions, four under the Conservative instructions and four under 

the Liberal instruc tions of Experiment I. 

At the end of each of the 32 double observation sessions a !1score" 

for the session I,7as posted, this score consisted of the per cent !1correct " 

on trials having a signal where correct was defined by the feedback. This 

was instituted to encourage the observers to attend to the feedback. 

Results 

The results of Experiment III are summarized in Tables 9 and 10. 

Table 9 presents the sj.llgle observat ion data, pooled over each instructional 

condition, for each observer in the final phase of the experiment. Note 

that both P (AI lSI) and P (AI ISo) are higher for all observers under the 

Liberal instruction ~han under the Conservat ive instruction. Chi-square 

analysis (And erson and Goodman, 1957) reveals this difference to be sig

nificant (p<.Ol) for all observers. Note as well that in all cases ~(Al lSI) 

is greater than P (AI ISo). This difference is also significant and shmvs 

only that the observers were capable of discriminating the occurrence of 
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signals from their nOfr-occurrence. 

Insert Table 9 about here 

Table 10 presents the double-observation data for each observer, 

pooled over sessions within each condition, under each of th e four ex-

perimental conditions. For all observers the effects of both the false 

feedback variable, II, and the signal probability variab le, y, are signi f-

icant (p< . Ol) as shmm by chi-square analysis (Anderson and Goodman, 1957). 

The effect of the fal se feedback variab le may be seen in the p(AIISl o) and 

p (AIISol) vary directly with the va l ue of IT . , when II I is high ~(AIISlo) is 
1 

high, \vhen II I is 1m.; ~(AlISlo) is lOll'; \·"hen IT2 is high p(AIISol) is high, 

Hhen IT2 is l ow P (.<\1 Is 0 1 ) is 101·7 . The effect of t he signal probability 

variable manifests its e lf in that the values of ~ (Al Is .. ) are hi01er when 
1J 

Y is larger. 

Insert Table 10 about here 

Theoretical An~l~(sis and Discus~:;ion 

As was the case in the preceding experiments, the estimates of 

; (AII S 1) and p eAl ISo) from the single observation data ( from the fina l 

phase of the experiment) were employed to graphically obtain estimates of 

both d " and k for each observer \vhich are shmvn in Table 11 . 

Insert Table 11 about here 

These single ob servation estimates were th en employed in calculating 

all furth er predicted values . In calculating the observed values of d~., 
1J 



TABLE 9 

Est i mates, pool ed over sessions, of peAI/S ,) for each ob s erver 
l 

during t he last eight ses sions of Experiment 3. 

~ ~ 

Ins t ruction Observer P (AI / So) P (AI/ S I) 

Conservative 1 . 09 . 58 

2 . 18 . 66 

3 , ) . 65 

Li beral 1 . 22 .77 

2 .50 . 8 3 

3 .119 . 92 
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TABLE 10 

Estima tes, pool ed over sessions , of PCAl /S .. ) for each obs~rver under 
1J 

each doubl e observation condition in Experiment 3. 

~ 

P(Al/Sll) P (A 1 / S 1 0) 

~ 

Condition Observer P(!q /Soo) peAl/SOl) 

'iTl 'iT 2 Y 

1.0 0.1 0.5 1. .08 .63 .51 .27 

2 .26 .71 .58 .43 

3 .12 .86 . 84 .17 

0.1 1.0 0.5 1 .1.1 .71 . 19 .56 

2 .33 .76 .36 . 64 

3 .15 . 91 .11 . 8 /1 . 

0.1 1.0 0.7 1 .21 . 88 .21 .79 

2 .53 .86 .48 .75 

3 .25 .96 .26 .90 

1.0 0.1 0.7 ]. .28 .86 .87 .34· 

2 • Lf 6 .87 .86 • Lf 5 

3 .13 . 96 .96 . 17 
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TABLE 11 

Estima tes of d ' and k fo r each observer from the single 

observation da ta of tile last eight sessions 

of Experiment 3 . 

Observe r 

1 1.55 1 . 059 

2 1.61 1.690 

3 2.58 1. 820 
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the theoretically appropr iate value of k .. was employed, that is, the model 
1J 

under consic1era tion 'vas assumed to be correct in predicting changes in the 

ratio of standard deviations parmne ter . 

Table 12 presents the observed and predicted values of d~. for each 
1J 

observer under each condition as calculated by assuming Kinchla ' s (1 969 ) 

um7eigh ted sum of sensory information mod e l of multiple observation tasks . 

It is readily apparent that this moue l gives a very poor account of the clat ;::l , 

insofar as it predicts that d 1 0 ,vill equal dOl under all conditions 'vhile 

the observed values of d 1 0 are invariably greater than the observed values 

of dOl und er the first and fourth conditions 'vhile dOl is invariably greater 

than d lo under the second and thi rd conditions. This may be seen graphicnlly 

in Figure 3, which present plots of peAl IS01) against peA l IS01) (on normal 

deviat e co-ordinates ) for each observer under each of the four double ob-

serva tion conditions of Experiment III. Note that the umle:Lghted sum model 

predicts that all of th ese points should fallon the major diagonal, while 

none of th em do. 

Insert Table 12 and Figure 3 about here 

----_._---------

Table 13 pres en t s estimated values of wand both predicted and 

observed value of d ~. for each observer under each condition in Experinle nt 
1J 
~ 

II I . The values of w shown were chos en to minimize the sum of squared 

deviations between the ob served and predicted values of d~ .. It is apparent 
1J 

from Table 13 that the assumpt ion that the observers make us e of a Heie~ed 

sum of sensory information rather than a simple sum leads to a much greater 

agreement between the observed and predicted va lues . The Heighted sum 

assumption leads to a reduction in the sums of squared deviations between 



vondition 

1 

2 

3 

Lf 

TABLE 12 

Predic t ed and observed va lues of d :. for ea ch obser ver under ea ch 
lJ 

condition of Experiment 3 under the umvei gh t ed 

s um aS SUnll)t:lOn . 
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Measure Obs er ver 1 Observer 2 Obser ver 3 

Obs. Pred . Obs . Pr ed . Obs . Pred . 

d 11 1. 76 2.20 1. 58 2 . 28 3. 14 3.64 

d 1 0 1.113 1.10 0. 92 1.14 2 . 64 1.82 

do 1 0.77 1.10 O. (1· 0 1.14 - 0 . 23 1.8 2 

d 11 1. 81 2. 20 1. 63 2 . 28 3 . 48 3.64 

dio 0. 32 1. 10 -0 .06 1 . lLf - 0 . 76 1.82 

do 1 1. 28 1.10 0.9 4 1. 14 2 . 50 1.82 

dll 2 . 05 2. 20 1. 75 2.28 3. 86 3.6 Lf 

d 1 0 -0. 02 1.10 ·-0.15 1.14 -0 . 27 1.82 

d Ol 1. 63 1.10 0 .86 1.14 2 . 56 1.82 

dil 1. 73 2. 20 2.00 2 . 28 Lf . 31 3 . 6Lf 

d 1 0 1.7Lf 1.10 1. 60 1. 14 3.70 1. 82 

dO l 0. l3 1. 10 -0 . 11 1. 14 - 0 , 27 1.82 
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the predicted and ob ser ved d~.'s by f a ctors r anging from appro x i ma t ely 
1J 

four for Obs erver 3 to thirt een for Ob server 1. Figure 4 present s a plot 

of observed versus pr edicted values of d~. for al l observers under all four 
1J 

double observa tion conditions . It is clea r that the fit of the model is 

qui te good . 

Insert Table 13 and Figure 4 about here 

The primary reas on for varying signa l probability, y, was to gen-

erate ROC curves und er the fals e fe edback conditions. It had been hop ed 

tilat w would rema in cons tant over the signal probabili t y manipulation thus 

allowing an experimental evalua tion of the predictions of the weight ed sum 

mod el with regard to k .. ' Unfortuna t ely w seems to interact with either y 
1J 

or time (it is i mpos s ible to determine Ivh ich from the present exp eriment) 

in such a way that the pJ.a nned ana l ysis could not be carried ou t. It seems 

likely that the best way to test the predictions of the mod e l with r ega rd 

to k .. will require the use of category rating procedures (Green and Swe ts, 
J-J 

1966) in the future . 

It thus seems quite clear that the primary hypothesis of this ex-

~ eriment was confirmed, namely, that observers will give l es s weight to the 

sensory information contained in an observation interval about which un-

reliab l e feedback informa tion has been given . 

An import ant difference betlveen the pres en t study and a previous 

study (Kinchla and Atkins on , 19 64 ) employing false fe edback should be noted. 

Kinchla and Atkinson report that the effect of false feedback in a single 

ob servation, auditory de tecti on t a sk wa s on response bias and not on s en-

sitivity. In th e present study, which i s v ery differ ent, the eff ect of 



TABLE 13 

Estimated values of wand observed and predicted values of d~ . for each 
1J 

observer under each doubl e obs ervation condition in Experiment 3 

under the weighted sum assumption. 
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:ondi.tion Measure Observer 1 Observer 2 Ob server 3 

Observed Pred icted Observed Predic t ed Observ(~d Predicted 

1 W = 0 . 70 W = 0.80 oj = 0.89 

d 11 1. 76 2.03 1.58 1. 95 3 . 111 2 . 88 

d 1 0 1.43 1./+2 0. 98 1. 56 2. 98 2.56 

do 1 0.79 0.61 O. Lf6 o "0 .J./ 0.21 0.3 2 

2 W = 0 . 18 W = 0.08 W = 0 .09 

d 11 1.81 1. 85 1. 63 1.7/f 3 . 48 2 . 82 

d 1 0 0.35 0.33 0.08 o .llf -0.20 0.25 

dOl 1.39 1.51 1.04 1. 60 2. 84 2.57 

~ ~ 

3 W -- 0.15 w = 0.00 W = 0.17 

dl 1 2 . 05 1. 80 1. 75 1. 61 3. 86 3.0q· 

d 1 0 0.00 0.27 -0.13 0.00 0 . 00 0 . 52 

dOl 1.66 1. 53 1.06 1. 61 2.97 2.53 

4 oj = 0 . 91 w = 0. 90 w = 0.79 

dl1 1.73 1. 70 2.00 1. 78 4 . 31 3.16 

ell o 1. 78 1 . 5LI 1. 92 1.60 4. 29 2 . 49 

dOl o .JJ4 0.15 -0.05 0.18 0.10 0.66 
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false feedback in s equential nrultiple obs erva tion tasks seems t o be a 

deprcssj.on in a sensitivity measure . It seems reasonable to assume, tha t 

sensitivity is a r e l atively stc:ble prop erty of the organism . Given this 

assumption we would argue tha t the effec ts of fal se fe edb a ck are seen in 

the present experiment not on the activation or sensory process and not 

on the decision (re s ponse bias ) process but rather on a third, post-sensory 

and pre- d ecision cognitive proces s v.7hich is responsible for th e comb ina tion 

of informa tion and i s responsive to reinforc ement variation . 



DISCUSSION 

The results of the preceding three experiments raise a number of 

points \'lllich must be discussed. The first of these has to do \vith the 

necessity of adding a third paramet er to signal detection theory and the 

i nterpretation of that parameter, and the second point has to do with the 

differences between simultaneous and sequential multiple observation t asks . 

We turn now to thes e points. 

It is always a major step to add yet another parame t er to any model 

or theory and not something one does lightly. I ndeed on the basis of 

Experiments 1 and 2 th e addition of a third parameter to current signal 

detection theory models of multiple obs ervation tasks \vould be unjustified. 

The results of Experiment 3, on the other hand, confirm our initia l bias 

t hat under some conditions i t is prob ab ly unlikely that in arriving at a 

decision observers will treat the sensory information contained in each 

observation interval identically . Under these conditions it becomes nec

essary to assume an information cOI~ination process that is more compl ex 

t han the simple acldit:LoE of sensory information . The information combin

a tion process that has been proposed here is a \veighted summing of the sensory 

i nformation . By adding this third , weigh t ing parameter, w, it is pos sib le 

to greatly improve the predictive pOlver of the simple summing model since 

i t is eas ily shown that that model is the special case of the wei~lted 

sum model when W = .5. 

It was argued above that w may be interpreted as r epresenting the 

quantitative action of a pre-decision, post-s ens ory cognitive process, 



tha t is res ponsive to rein£orce~en l variables. Future r esearch will have 

to be c1jrec t ed at c1eterminin8 th e prec ise relation of w to the pal-aIne tcrs 

of the reinforcement (feedback) schedul es employed . 

Finally the results of the experiments reported here have some 

bearing on t he problem of " atte~)~~ion " in psychology. Carruthers (19 68 ) 

and Kinchla (1969b) have reported data from a simultaneous nrultiple ob

servation t asl~ Hhich except for being simultaneous \ 'Jas identica l to that 

employed here. They instructed their sub j ects to " pay more attention" to 

one or the other of two spatially separa ted signal sources. Given the 

separation th ey employed (50 ) they fOllnd that on mu.ltiple l ook trials that 

observers could do no better th an the ir s i ngle observat.ion performance. 

S\,Tets and Kristofferson (1969 ) and l~inchla (1969b) int erp ret this finding 

as s\lpport for an all or none attent ion hypothesis or \vhat Treisma n (1969) 

has termed a 1f selection of inputs" vieH of attention . 

An input selective model of sequential mu l tiple obs ervation tasks 

might argue t1l 2_t on some tria l s th e obs e rver "attends" to i n terval 1, on 

s ome trials to interval 2, on some trials to both intervals and on some 

t rials to neither interval. To be sure such a model can account for the 

r esults of the experiments report ed here by assuming that in Experiments 

1 and 2 on all , or nea rly all, of the trials the observers attended to 

both inputs and that on trials where both inputs are attended to, sum

mation occurs , whi l e in Experimen t 3 the ob servers attending strategies 

var i ed as a function of IT and Y. It is unclea r, however , how one Hould 

measure the various probabilities of attending to the different obs ervation 

in tervals . 

Th e major point to be made here is tha t an alternative view of what 



is cau s ing the effects found i n experiment 3 can account for th e r esults 

of that expel'iment in a more p31: s imoniol!s "lay. If He assume , as does the 

weighted sum model, that al l inptlts are attended on ever y tri al, i. e ., get 

into the syst em , then by postulating a post-sensory, pre-decision weigh ting 

process we may account for the res ults of al l those experiments with the 

addition of only one parame t er, w. Not e tha t the act ion of thi s process i s 

to act upon the sensory information available to the observer in such a 

manner as to change his decision axis, and thereby to affect his r esponse 

s e lection. This view is akin to wha t Treisman (1969) has t ermed the 

response selective view of attention (Deutsch and Deutsch, 1963 , 1967). 
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Instruc;:ions eltlp l oyed i n Experiment 1. 
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This experiment is desir.;ncc1 t o study your ability to discriminate 

brief changes in the illumina tion of a l ight . During each experimenta l 

s ession you will be seated in a da rk room where you can see a point 

of light a fe\'! feet i n front of you. Your task ~vill be to detect very 

brief off-periods of the light. He shall refer to these brief "flicks tl 

of the ligh t as " signals ." 

One hour I s uCJrl~ in the l ab ~vill be cal l ed a " session . " Each 

s ession ~'l ill consis t of a series of "trials." Each trial \vi ll begin with 

a brief (1 second ) 'darning tone. At the offset of t he tone t here may 

or may not be a signal on the light . Your task uill be to r~port whether 

or not you perceived a signa l by pushing t he appropriate button on the 

arm of your chair . After the response period two r ed l ights , one on 

eithe r side of the signal l ight , ~o)ill come on for ~ second if a signal 

occurre d during the trial . If no signa l occurred, the r ed lights viI I not 

come on. He shall r efer to this type of session as the " Single Observa -

tion Case ." 

In the "Double Observat:i_on Case" the session wi ll be comp ri sed of 

tria l s ",hich r equire ~observations each . There Hill be one observation 

to be made at the offset of the fir s t tone. A short time l ater t here 

will be a second tone . At t he offse t of t he second tone, there will be 

another obser va tion to be made . In a ll sessions vlhere t here are two 

observa tions to be made , your task vlil l be t o r epor t whe ther or no t yo u 

obse r ved at l east one signal by pre s sing the appropria t e push button. 

Afte r you have responded , the left r ed light Hill come on if only the 

fir st observation interva l contained a siGnal , the right r ed light 

Hill come on if only the second observat ion interval contained a signal , 



both r ed lights will come on if both observation intervals contained 

signals. If no signal occurred during either observation interval neither 

l ight \,1ill come on . 

In both t~1.e single and douole observation cases you Hi ll have about 

2 s econds to indicate your r esponse . (Th i s may seem a very short time, but 

with practice you wi l l find you have plenty of time to make your decision. ) 

Af t er this r esponse period and the Yz second "feedback" per i od the next tria l 

Hill begin with the sound of another warning tone . 

Each session Hill consist of 100 '\vant1·-up " or "practice" trials, 

fol loHed by 4 "blocks " of: t rials. A blocl~ Hill consis t of 100 tr ials. 

The r e will be a short (1 millute ) r est per iod bet';veen blocks of trials . 

There Hill be three variations of t he singl e observat ion case , and 

t hree of t:u: double observation case, rr.av.. ing a total of 6 different l:inds 

of sess ions . 
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Condition. 1 

Sil~sl e. obs8rvation Libera l 

For this condition t here Hill be just 1 o~ servat~.on to be made 

per trial. You shou ld r e port a signal on about 80 per cent of the 

tr lals. Since you are to r eport a signal unless you are quite sure 

non e occurre d, \'~e vJill call t his t he "liberal" case. 

YES 

If you are quit e s ure no signa l occurred . press the bottom " NO " 

but ton, othen·Jise press the t op "YES" button. 

McMASTER UNIVERSITY LlfjKtu-(Y. 
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Conditio!l 2 

Single ob servation Neutral 

For this condition there \vi11 be just 1 ob .~erva~ion to be made 

per trial. You should report a signal on about 50 per cent of the trials. 

Since you should responcl TtYES" and "1'10" about equally often, He ~dll call 

tb1s the "neutral" case. 

~.'\ 

YES " ) 

If you perceived a signal press tb e top "YES" button. If you did 

not perceive a sig'.12l press t he bottom " NO!! button . 
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Condition 3 

Singl e observation Conservative 

For this condit~on t here will b e just 1 observation to be made 

per tria l. You should report a signal on only about 20 per cent of 

the trials. Since you should not r eport a signal unless you are quite 

sur e you saH one) 'i-le 'i'7ill cal l t his the "conservative " case. 

If you ar e qui te sure a signal occurred, press the top "YES" 

but ton, othen·7ise pres s the bottom "NO" button. 
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Equal 

For this couc1 ition there \lill be 2 observatious to be made 

per trial. 

At the offse t of the first warning tone a signal may , or may 

not, occur on the light. After ~ second there will be a second warning 

tone and again a signal mayor may not occur. After watching for the 

signal a second time you will have 2 seconds to indicate your response 

Today there will be no signal on 40 per cent of the t rial s . There 

will be a signal in the first interval only on 23 per cent of the trials, 

in the second interval only on 23 per Cei.lt of tIle trials and in both 

intervals on llf per cent of the trials . 

If you thinl: that a signal occurred after the first tone or after 

the second tone or after both tones press the top :lYES" button. If you per-

cej.ved no si;:;nal either time. press t he bottom "NO " button . You should r es-

pond nYES:l about 60 per cent of the time . 



Condition 5 

Doub l e Observation First I n t erval 

For t h i s condi tion there wi ll be 2 observations t o be made per 

tr ia l. 

At t he offse t of the fi r st warning t one a s i enal may , or may not , 

occur on t he light . After ~ s e cond there will be a s econd warning t one 

and aga i n a s i gnal may or may no t oc cur . Aft er wat ch i ng f or t he s i gna l a 

s econd t ime you wil l have 2 s e conds to indicate your r e s ponse . 

Today t here will be no signal on 40 per cen t of t he tr ial s . There 

will be a signal i n t he f i r s t interval onl y on 40 pe r cent of the t rials, 

in t he second i n t e rval only on 10 pe r cent of t he trial s , and i n b oth 

interval s on 10 per cent of t he tr ial s . 

If you t hink t hat a s i gnal oc curr ed afte r t he f irst t one or after 

t he second t one or afte r both t ones pres s the t op "YES" button . I f you 

pe r ce ived no s i gnal eithe r time pres s t he 00ttom "HO " bu tton . You s:lOuld 

r espond "YES" about 60 pe r cen t of t he t ime . 
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Condit ion 6 

Double Observation Second Interva l 

For this condition there will be 2 ohservations to be made per tria l. 

At the offse t of the fir s t vlarning tone a signa l may, or may not, 

occur on the l i gb t. After 1 second there ,viII be a second Harning tone 

and again a signal mayor may not occur . After watch ing for the signa l 

a second time , yo u wil l have 2 s e conds t o indicate r esponse . 

Today the r e will he no signal on 40 pe r cent of the trials . 

The r e ,,' i 11. he a Sig118l in the fir s t interval only on 10 pe r cent of the 

t rial s, in the second i n terval only 40 per cent of t he tria ls and in 

both inte rva l s on 10 per cent of the tria ls . 

I f you think that a signal occurred af ter the first tone or afte r 

t he second tone or aft er hath tones , press the top "YES " hutton . If you 

perceived no s i gna l either time, press th e bottom "NO" button . You 

should respond " YES" about 60 per cen t of the time . 



APPENDIX B 

Daily frequenci es of A, respons es for each 

observer unde r each condit ion of Experiment 1 . 
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TABLE B. 1 

Single Observation Data 

Observer 1 Observer 2 Observer 3 

Condition F(Al [Sl) F(Al iSo) F(Al !Sl) r(Al iso) r(Al lsl) F(Al iSo) 

Liberal 183 34 176 31 183 45 

176 46 191 100 183 37 

174 38 187 108 173 50 

176 37 188 101 173 46 

VI Xoderate 173 18 152 29 169 17 --...J 

177 34 167 22 165 29 

178 33 15G 2.6 169 3!+ 

172 35 155 34 181 18 

Conservative 11+2 12 167 32 157 5 

160 27 120 3 158 9 

169 22 104 1 155 14 

151 22 85 3 157 20 
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TABLE B. 2 

Double observation data 

Observer 1 Observer 2 Obsen72.r 3 ( 

F(AI/S OO ) F(A1 !Sll) F (A 1 ISla) F (A 1 I Sal) F (AI I Sao) F (A 1 ! S 11 ) F(A I !SlO) F(A I [Sal) F(AIls oo ) F(Alls l ]) FCAII 
~,1d Tn 

30 49 65 64 30 54 68 63 30 56 73 
33 55 67 57 25 ~') 

71 66 32 53 76 t= 1.0 J.J 

43 56 62 67 47 r1 62 69 '" 55 73 .JJ.. .J-L 

32 56 77 67 49 55 69 69 33 5L; r:~ ", , 

41 36 107 27 29 39 lOS 25 15 37 128 

G 2.5 23 40 125 32 33 39 113 31 27 40 131+ 
29 40 138 37 34 33 11S 33 25 39 130 
21 39 130 34 49 37 119 .... " 32 39 125 .J u 

24 38 30 128 27 38 26 118 21 38 28 

r= 0 . 4 28 38 33 131 35 40 21 134 25 38 28 
, r:; 40 36 128 44 38 33 123 20 39 33 
l.~ 

31 39 33 125 ,',.1 39 26 130 25 38 27 ' .L 
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APPENDIX C 

Summary of X2 Statistics 

for Experimen t 1. 
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TABLE C.l 

Single Observa tion Data 

Effect Obs 1 Obs 2 Ob s 3 

Instructions X
2 69 . 1 618.3 12 7 . 4 

df 4 il i l 

P~ .01 .01 . 01 

Stimuli X2 2332.5 1522.3 2406.7 

df 1 1 1 

P~ .01 .01 .01 



61 

TABLE C.2 

Double Ob servation Dat e!. 

Ob server X2 df P~ 

1 28.93 6 .05 

2 11.6 7 6 .10 

3 18.87 6 .05 



APPE1~DIX D 

I nstructions employed in Experiment 2 
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Condition 1 

Double Obs e rvation First 

For this condition there will be 2 observations to be made 

per tria l . 

At the offset of the first 1darning tone a signal may, or may 

not, occur on the light . After ~ second there will be a second 

warning tone and again a signal mayor may not occur. After watching 

for t he signal a second time you will have 2 seconds to indicate 

your response . 

Today there will be no signal on 40% of the trials. You 

should concentrate on reporting signals in the first interval . It is 

i mportant that you say "YES " on all of the trials that have a signal 

i n the first interval. If you Sal', "NO" signa l in the first i nterva l 

you should be very sure there was a signal during the second interva l_ 

before you say "YES ". 
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Condi t ion 2 

Doub le Ob servation Second 

For this c ondi tion ther e will b e 2 observations to b e made 

per trial. 

At the offset of the fir s t warning t one a signal may , or may 

no t, occur on the li ght . After i s ec ond there will b e a second 

warning tone and again a signal mayor may not occur. After watclling 

for the signal a second time you will have 2 seconds to indicate your 

response . 

Today there will be no signal on 40% of the trials . You 

should concentrate on r eporting signal s in t he second interval . It 

i s i mpor t ant that you say "YES " on all of the tria ls that have a 

signal in th e second interva l. If you sa';.; " NO" signal in the second 

interval you shou ld be very sure the r e was a signa l during the first 

interval before you say "YES ". 
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sian Hil l consist of a Sf~LLes of llt rials ". 

brief (1 secanl) warning tone. ~t the oEfset of the tone there may, or 

or no t you perceived a siznal !)Y pu,s:-ii,ng the appropTiate hul:tOCl on tllP-

du ring the trial. If no si3nal occurn:d the rcd li~~1t ~'7Jll not come on. 

to be made [,t the>. ocfs2t: or t11e fir::;;~ t w,.;; . ,A, 8110rt tir:le l a ter thp-re 

anol.:ho1: O'):~,~rvat:Lc' i:' to be Jl18cle. SiznaJ.s cail occu r in ei tb 2r the: first 0:, --

intcrv~11f3 . 
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APPENDIX H 

Daily frequencies o f Al re sponses to each 

stimulus pattern for each observer u nder 

each condition in Experime nt 3. 
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TAlILb H.l 

Singl e observa tion dat a , a ll observers. 

Observer 1 Ob server 2 Obs erver 3 

Conditio n F(AllS l ) F(1'1/S0 ) F(AI lSI) F(A I I So) F(Al!Sl) p(AIISo ) 

Conservative 113 20 152 54 123 3 
117 18 118 30 lLfl 5 
1 27 16 145 33 131 4 
108 20 115 43 123 8 

Liberal JA5 87 167 91 190 111 
157 LI6 167 102 182 104 
153 27 158 114 179 99 
157 19 173 95 184 77 
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TAP,LF~ II. 2 

ObsQrver 1, Double ob s ervat io n da ta. 

Condition F (A 1 / So 0 ) r( Al/S ll ) F(Al/S lO ) F(Al/S 01 ) 
Y .5 10 64 48 33 

TIl == 1.0 10 It s 31 30 
11z == 0.1 6 64 47 26 

10 80 62 33 
6 63 54 21 

10 60 57 27 
10 6 7 48 30 

5 6 2 60 18 

. 5 11 60 26 54 Y == 
9 71 16 57 TIl -- 0.1 
9 13 61 77 

TIz .- 1.0 
23 62 26 52 

7 75 13 65 
10 6 il 13 57 
10 76 12 64 
10 81 LI 63 

Y == .7 5 165 12 55 
TIl == 0.1 5 173 10 65 
TIz == 1.0 6 173 16 61 

9 185 16 59 
10 180 16 63 
11 182 20 71 
13 176 22 65 

7 1 75 20 65 

Y . 7 8 162 67 30 
TIl == 1.0 11 167 70 22 
TIz == 0.1 8 170 73 23 

9 l7 il 72 13 
18 166 66 31 
12 180 71 29 
13 181 72 41 
11 173 65 30 
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Table H. 3 

Ob server 2, douhle ohservation da ta. 

Condition F(lqls oo ) F(Jq lSI]) F (A I I s I 0) F(AIIS OI ) 

y = . 5 33 69 62 Ll1 

TIl == 1.0 23 78 50 51 
Tl2 0.1 34 63 60 45 

15 69 55 38 
29 62 47 38 
22 78 70 Lf 7 
40 68 59 50 
10 83 62 37 

y - .5 20 74 33 55 --
TIl 0.1 26 72 36 63 
1[2 1.0 39 67 40 64 

38 77 38 62 
37 85 37 75 
43 82 40 65 
34 65 3L, 64 
31 83 29 67 

y ::: . 7 17 170 36 57 
1[ 1 0.1 26 168 tIl 53 
Tl2 -- La 25 175 L,L, 62 

14 174 29~'~ 56 
17 176 lIS 66 
22 168 35 62 
26 170 38 66 
24 181 39 61 

y .7 22 161 63 55 
TIl 1.0 23 181 72 33 
Tl2 0.1 11 17~l 68 26 

13 182 67 31 
19 171 67 35 
27 178 73 LI6 
15 175 70 29 
18 176 66 34 

* n= 79. 
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APPENDIX I 

Summary of X2 Analyses 

of Experiment 3 
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Effect 

Instructions X
2 

df 

p~ 

Stimuli X2 

df 

p~ 

TABLE I.J 

Single Observation Data 

Obs. 1 Obs. 2 

113.1 220.9 

2 2 

. 01 . 01 

860.2 505.7 

1 1 

. 01 .01 

Obs. 3 

623.9 

2 

.01 

887 .6 

1 

.01 
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TABLE 1. 2 

Doub l e O:.:; s c:"va t ion Data 

Effec t Obs . 1 Obs . 2 Obs. 3 

n v 2 7 96 ./} 450.3 2930 .1 (, 

elf: ~" 4 4 

p::; .en • OJ. . 01 

y X? 397 2 .0 956 .1 158. 5 

elf L: L, Lf 

p( . 01 . 01 . 01 


