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Abstract

Accuracy and speed instructions have been recently and successfully used to determine the locus
of confidence judgments for detection and discrimination tasks (Baranski & Petrusic, 1998;
Petrusic & Baranski, 2000). No such research has been done using magnitude estimation. This
paper studies, using an absolute magnitude estimation task and four experimental conditions, the
effects of speed and accuracy instructions on responses, proportion of correct responses,
decisional response times, confidence judgments and confidence response times. The proportion
of correct responses used has been previously defined in Garriga-Trillo (1996). Results show
greater effects for the accuracy condition than for the speed one in all the five dependent
variables considered. It seems that subjects not only apply both instructions to estimate
magnitudes but also to estimate confidence. When confidence is demanded, either under accuracy
or speed conditions, mean decisional response times are significantly longer than for the non-
confidence condition. Confidence judgments could be, to a certain extent, processed with the
response.

Magnitude estimation invaves a detedion and adiscrimination phese, previousto giving
anumericd response to quantify stimulus magnitude. Subjeds first have to detect the stimulus,
then dscriminate between stimuli and, finally assgn a number to the perceived stimulus
magnitude. Following this inclusion mechanism and althoughremgnizing a more cwmplex
undertaking, studying aspeds from detedion and dscrimination tasks can shed light on
magnitude estimations. This approach has been taken by Garriga-Trill o, Vill arino, Gonzdez
Labra & Arnau (1993 1994 to begin studying confidence judgments of magnitude estimates
concerning the underconfidence-overconfidence dfect and considering studies with detection and
discrimination tasks. Diaz& Serrano (2000) and Serrano & Diaz (2000) have considered issues
from previous reseach dane with discrimination tasks to study the same eff ect with a magnitude
estimation task.

Very recently, acording to Petrusic and Baranski (2000, theories trying to explain the
basis for confidence judgments, within a general framework of detection and discrimination, have
been developed. Baakrishnam & MadDonald (2000 mention that confidence judgments may be
the result of an information acawmulation pocessor a derivative of such a processproduced after
the discrimination dedsionis made. Although most models present the locus of confidence dter
the decisional process is attained (its locus is then post-dedsional) reseachers like Baranski &
Petrusic (1999 present evidence of a pre-dedsional locus under some cndtions and a post-
dedsiona locus under other condtions. These mndtions were mainly related to acaracy and
speed instructions. Althoughtheir work, and that of others, concern detection and discrimination
tasks, as we stated at the beginning, it is useful to implement their ideas to continue studying
corfidencejudgments of magritude estimates. Thiswork pretends to study the dfeds of accuracy



and spedl instructions on confidence judgments of magnitude estimates using a sensory task, the
estimation d redanges areas, having in mind afuture seach for apossible locus of corfidence
judgments of magnitude estimates.

METHOD

Subjects. Sixty-four voluntee subjeds (14 males and 50females; mean age = 234 yeas; age
range = 1855 yeas) participated in the experiment. All the subjeds had namal or correded-to-
normal vision and were naive to the nature and aims of the experiment. All participants were
tested individually.

Appar atus. The stimuli were presented ona 14-inch screen monitor, which had a resolution
cgpability of 800 pxels horizontaly by 600 pxels verticdly. A Pentium || PC was used and a
spedfic programmed software (Serrano, 1999 controlled instructions, event sequencing,
randomisation, and the recording d responses, response times, confidenceratings and confidence
resporse times. The mmputer keyboard was used as an input device

Stimuli. Eight redangles of different areas were displayed centred onthe wmputer screen. They
appeaed in white on a bladk badgroundand were generated making their length 1 cm longer
than their width bah within the redangles and between them. For the experiment, the aeas
considered were 2, 6, 12, 20, 30, 42, 56 and 72sguared centimetres. Ancther four stimuli were
used for the practice trial session, but using a 2 centimetre diff erence between length and width.
Their areas were 3, 15, 35 and 63squared centimetres. All stimuli were randomised within
blocks. The display was presented at eye level and a aviewing dstanceof approximately 50 cm.
Previousto the redangles’ display, awhite drcle gppeaed onthe cantre of the screen to focus
the subjeds’ attention.

Procedure. Four experimental condtions were defined considering four different sets of
instructions (acarragy-confidence, speel-confidence acalracy-no confidence, speed-no
confidence). Subjects were randomly assigned to one of the four groups. The instructions were
presented onthe screen. All groups had to estimate the redangles” areas using the asolute
magnitude estimation technique both in the trial session and in the three experimenta blocks. The
spedl instructions encouraged observers to respondimmediately after the recangles disappeaed
from the screen. In the acaracgy instructions observers were instructed to be acairate in their
estimations of the rectangles” areas. The @nfidence groups were required to give aconfidence
rating, from 1 to 10Q for their magnitude resporses. A confidencevalue of 100indicated absolute
certainty, and lindicaed nocertainty at all. When the participant had read and uncerstoodthe
instructions, s/he pressed the “Enter” key and the experiment began. The white circle gopeared
on the cantre of the screen to focus the subjeds” attention. Then, the first redangle gpeaed
centred onthe screen. When the subjed was ready to estimate its areas/he pressed the “Enter”
key and the primary dedsion time was recorded. This primary dedsion time is then the time
measured from stimulus onset to pressing the “Enter” key. The screen was cleaed and aquestion
asking for the aeaof the redange then appeaed onthe screen. Observers indicaed their
estimated areaby moving the index finger of their preferred hand from the “Enter” key to the
number response keys. This secondary dedsion time (the time measured from starting with the
number keys to ending giving the numerical answer) and the number given were dso recorded.
The program also recorded the sum of bath primary and secondary dedsiontimes, the dedsional
response time (Decisional RT). If a confidence rating was demanded from the subject, observers
pressd the “Enter” key and moved the same finger from the “Enter” key to the numericd keys
to express their confidence by pressing their response using the same numerica keys. Thus the



time from the depresion d the “Enter” ke/ to the deprasbn d the las numbe from the
numercd keys was tle time b detemine nfidence or confiderte repong time (Confidence

RT). The mnfiderce udgmen and the @nfiderce RT were al® recorded All RTs were
measurd in onds.

RESULTSand DISCUSSION

Our dak ha bea analyzeé both descriptively and inferentialliFigures 15 shav plots
in which accurag and spel ae one d the independenvariables wnsidered The other
independenvariabk is dther simulus manitude or blocks A new independenvariabk is
considerd in Figue 6 confiderce aml no confidene conditionsThe depedert variables were
reponse pragportion (or percentageof corred respnsesdecisond RT, confidene rating and
confidene RT. The proportia o corred responsg (a its percentageves calculatd & defined
in Gariga-Trillo (1996 using an indeximilar to Kenddl"s Tau.
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In Figue 1 we can obsere an azending trend in responseas §mulus manitude
increases Thee are gnificart differences betveen responsesk(7,1528)=134 p<00001,
Power=1 Subjecs disciminate betwea gimuli. Also mea response ad poirt represers192
judgment} are spnificartly greate in the accurag condtion than in tk sped one,
F(1,1534)=6.55p<001, Power=073. The interation betveen the independernvariables wasnot
significant.

Figure 2 consides four condtions and thiee blocls & independenvariables The
differerces in propotion o corred reponsa betveen blocks is nd significant F(2,189)=0.19,
p>0.83 Power=008. No learnhg dfed is deected The differerces in pecentag d correct
response betveen the four condtions is sgnificant F(3, 188)=3.6 p<001, Power=079,
athough # the percentageae high. This mg mean tha the tak was easy The highest
percentage ae obtaina in confidewe-accurag (mean*0.4 and the smdélest ones in
confidence-sped (mean=84.9) The mea differerce, usirg the Tamhaa statisticis significant
for p<003. The othe differences betwea conditiors ae nd significant The interactbn between
the two independeinvariables wasnat significant.



In Figure 3 one can observe an ascending trend in mean decisional RT as stimuli
increases. It takes longer to asses a large area than a small one. One could say that it is more
difficult to assess a large area than a smaller one. In fact, significant differences in decisiona
response time between stimuli are found, F(7, 1528)=8.4, p<0.0001, Power=1. Mean decisional
RT values go from 6.95-10.56 seconds. There are also significant differencesin mean decisiona
response time between the accuracy and speed conditions, F(1,1534)=69, p<0.0001, Power=1.
Mean decisional RTsfor accuracy are longer than for speed. In both conditions mean decision
RT increases as stimulus magnitude increases. The interaction between the independent variables
is not significant.

In Figure 4, there is a descending tendency, seen for both accuracy and speed, in
confidence ratings as stimulus magnitude increases. We have just seen the opposite trend with
decisiona RT and stimulus magnitude. Combining both results with an example within the
accuracy condition, the largest area (72 cm?) has the longest mean decisional RT and the lowest
confidence rating. Baranski & Petrusic (1998) found a similar result with a discrimination task.
The accuracy condition has the highest mean confidence ratings compared with the speed
condition. This difference between conditions considering mean confidence ratings is significant,
F(1, 766)=25, p<0.0001, Power=0.999. Mean confidence ratings for the different stimuli are
different, F(7, 760)=2.9, p<0.005, Power=0.93. The interaction between accuracy-speed and
stimulus magnitude is not significant.
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Figure 3. Mean decisional response times for
each stimulus magnitude under accuracy-speed
conditions.
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Figure 4. Mean confidence ratings for each
stimulus  magnitude under accuracy-speed
conditions.

Figure 5 represents an uneven path for stimulus magnitudes and confidence response
times in both accuracy and speed conditions. Nevertheless, there are significant differencesin
accuracy-speed conditions considering confidence RT, F(1,766)=6.66, p<0.01, Power=0.73. The
accuracy condition has the longest confidence RT. No significant differences can be found
between stimulus values regarding mean confidence RT, F(7, 760)=0.4, p>0.9, Power=0.18. No
significant interaction effects can be found.

Figure 6 presents stimulus magnitude and confidence-no confidence instructions as
independent variables. Mean decisional response time is the dependent variable. Asin Figure 3
for accuracy and speed, and being the other independent and the dependent variables the same,
the same significant differencesin mean decisiona RT for the different stimuli are found. There
are also significant differences in mean decisional RT between confidence conditions, F(1,



1534)=5.3 p<002, Power=064. The mnfiderce ondtion presert longe decisbnd RT (the
differene betwea grous isnat as large & it was far the accuracy-speecondtions). This could
imply tha confiderce udgmens bega to ke procssel befoe the sibject’s cecison d assgning
a specificnumbe to the perceivd magitude d the dimulus. Companng the ranges o mean
decision&aRT and mea confidene RT we find tha the first one goe from 6.95-10.5 ard for
mean confiderce RT it goes from 305-3.98 Since both tasls involve giving a numbe to a
perceived magiitude there bould na be sut a difference in ther repon® times A plausible
explanatio cout be tha decisional R includes pat of the procas d giving a confidence rating.
Calculaing Rear®n’s Podud Moment Carelaion betveen overd mean confiderre RT and
mean decisbnd RT, one obtairs 0.7 which is spnificart for p<00001 Almog the same value

(rac = 0.72, p<0002 aml rss=0.71, p<0.®M2) is obtaind within the accurag (AC) and speed$P)
condtions.
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confiderce mndtions.

Asa monclusbn d our analyss one can stae thd accurag is a vey relevan variable
when working wit confidencelnterpretirg the r-valte betwea confidene RT ard decisional
RT, 4%% of the variarce d decisbnd RT is explainel bythe variarwe d confiderce RT It ssems
tha decisbnd RT includes sonetime b detemine mnfiderce as Baransk& Petrust (1998)
suggeswhen considemg a discimination task Theories assming the unique existence foa
post-cecisbnd locus for confiderce udgmens can be chdlenged as state by Petrusi &
Baransk (2000)

* This wok was dore & a doctord joint researd progect UNED, Madrid.
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