Operating characteristics and realism

of certainty estimates'

Nineteen Ss each estimated the probability that each of a
series of conceptual discriminations would be correct. These
certainty estimates were compared with the actual percentage
correct at each level of certainty. Certainty estimates proved
to be fairly accurate for most Ss, although consistent indivi-
dual differences were found. Training sessions in certainty esti-
mation produced no major improvement. Operating character-
istics were consonant with signal detection theory.

In anumber of judgment tasks Ss have shown consider-
able ability to rate accurately the probability thata judg-
ment already made would prove to be correct (Little &
Lintz, 1965; Adams & Adams, 1961), Such ratings are
termed certainty estimates (Little, 1961), Expressed in
verbal rating categories (e.g., 'highly confident''), cer-
tainty estimates have been subjected to theoretical anal-
ysis, yielding operating characteristics (OCs) ofaform
specified by signal detection theory (SDT) (Green &
Swets, 1966), When expressed as percentages (e.g., ''80%
certain''), certainty estimates have been subjected to
analysis of their realismor accuracy, thebasic measure
being the discrepancy between the stated probability of
being correct and the ''true’' probability of being cor-
rect. A ''true' probability is estimated from the pro-
portion correct of all decisions assigned that stated
probability (Adams, 1957).

In the present research, percentage certainty esti-
mates were subjected to both realism and OC analysis.
In connection with realism analysis, accuracy of certain~-
ty estimation, improvement with training, transfer of
this improvement to different response modes and indi-
vidual differences in accuracy of certainty estimation
were investigated.

Method

Certainty estimates, in percentage form, were ap-
pended to conceptual discrimination tasks involving the
judgment of which source (of two) had furnished each of a
large number of brief samples of English text. The stim-
uli were four-word passages randomly drawn from either
a "'male-oriented'' magazine (M-mag) or from a ''fe-
male-oriented'' magazine (F-mag). Three forms of this
conceptual discrimination task were used. A training
series utilized a single stimulus (SS) condition; in each
trial a single passage was presented and S judged from
which source it had been taken. The transfer tasks in-
cluded two alternative forced choice (2AFC) and four al-
ternative forced choice (4AFC) conditions.On each trial
of the 2AFC condition, Swas presented with two passag-
es, one drawn from each magazine, and S judged which
magazine had yielded which passage.Oneachtrial of the
4AFC condition, S was presented with one passage from
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one magazine combined in random order with three pas=-
sages from the other magazine, The S was fold which
magazine had yielded only one passage as opposed to
three; his task was to select this passage from the total
set of four. In all of these conditions, S coupled a cer-
tainty estimate to each discrimination judgment. Esti-
mates were permitted to range from the chance proba-
bility of being correct (50% in the SS and 2AFC condi-
tions, 25% in the 4AFC condition) to 100% in multiples of
10% (the 25% estimate was also permitted in the 4AFC
condition)., The criterion for realism of certainty esti-
mates—e.g., that about 60% of those judgments to which
S assigns a certainty estimate of 60% should prove cor=-
rect, etc,—~was explained to S at the beginning of the
experiment.

Each of the 19 Ss participated in five training sessions
of 200 SS trials. Upon completion of each session, S
scored his own protocol for correct responses and com=-
puted the actual percentage correct associated with each
certainty estimate (the actual percentage correctasso-
ciated with the 60% certainty estimate was the number of
correct judgments receiving 60% certainty estimates di-
vided by the total number of judgments receiving 60%
certainty estimates). Ona graph Splotted his actual per-
centage correct against certainty estimate, and was
urged by E to correct any gross discrepancies between
the two.

The measure of S's certainty estimation performance
used for the realism analyses was that proposed by
Adams (1957), i.e., the weighted mean of the discrepan~
cies between each certainty estimation and the corre~
sponding actual percentage correct, the weight for each
certainty estimation category being proportional to the
square root of the number of judgments assigned that
certainty estimate, A progressive decrease in the Adams
discrepancy measure over sessions would indicate a
positive effect of certainty training.

Possible transfer of certainty training effects to dif-
ferent response modes was investigated by presenting S
with a 200 trial 2AFC session and a 200 trial 4AFC ses-
sion both before and after the training session. During
these '‘transfer'' sessions, no informative feedback was
furnished S, and S was not asked to evaluate his per-
formance,

The order of the experimental sessions, each on a
different day, was as follows: 2AFC pretest; 4AFC pre-
test; five SS training sessions; 2AFC posttest; 4AFC
posttest.

The theoretical analysis involved the cumulative re-
sponse proportions obtained when the certainty esti-
mates were combined with the stimulus judgments to
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yield a 12-category ordered rating scale. This scale
ranged from 100% through 50% certainty that F~mag was
presented and then from 50% through 100% certainty that
M-mag was presented. According to SDT, the normal de-
viates (z transforms) of the cumulative hit rates to one
stimulus source should bear a linear relation to the z
transforms of the cumulative error rates to the other
stimulus source. From this, two nonindependent predic-
tions concerning the product moment correlation coeffi-
cients (r's) can bedrawn;(a) The rbetween the z-trans-
forms of the cumulative proportions will be higher than
the rbetween the untransformed cumulative proportions,
because curvilinearity should diminish r in the latter
case. (b) The r between the z-transforms will be essen-
tially unity. Traditional high threshold theory yields the
opposite prediction that the untransformed cumulative
proportions will be linearly related (see Green & Swets,
1966).
Results and Discussion

The realism analyses showed that Ss had a substantial
ability to estimate the probability that a discrimination
judgment would prove to be correct (see Table 1), The
discrepancy measures averaged less than 10% in the SS
training task, indicating that the actual percentage cor-
rect was generally within 109, of the certainty estimate.
Certainty estimation appeared to be only slightly poorer
in the 2AFC transfer task than in the SS training task.
The discrepancy measure was greatest for the 4AFC
task; however, this may simply reflect the greater range
of the allowable certainty estimates (25% to 100% com-
pared to 50% to 100% in the SSand 2AFC tasks) and thus
a greater possible range for discrepancy scores.

Neither a consistent training effect nor a noteworthy
transfer effect was demonstrated. The over-Ss mean of
the discrepancy measures in the SS training condition de-
creased in training Sessions 1-3, then increased again,
with considerable inter~S variability. The over~S means
of the discrepancy measures in the 2AFC and 4AFC
transfer conditions decreased from the pretraining ses-
sions to the posttraining sessions, but the decrease was
meager and inconsistent (see Table 1).

Tablel  Mean Adams Discrepancy Score
2AFC 4AFC
Pre-test 10.52 1391
Post-test 897 12,78
Trial Number Single Stimulus

1 8.81

2 8.25

3 7.58

4 8.03

5 9.15
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Table 2  Frequency distribution of cosrelation coefficients
= 1.00 99 98 97 .96 or less
z-transformed 14 3 1] 1 1
Untransformed 0 0 H 1 17

Substantial individual differences in accuracy ofcer-
tainty estimation are indicated by high correlationsbe~
tween discrepancy scores from session to following ses-
sion (including the 2AFC and 4AFC pre~ and posttests).
These rs ranged from .62 to .90 with one drastic excep-
tion—an r of -.11 between the 2AFC and4AFC pretests.
From the second session on, S's certainty estimation ac~
curacy, relative to the performance of his fellows, was
fairly consistent from session to session.

For the theoretical analysis, the five 200 trial SS
training conditions were pooled to form one 1000 trial
condition. (Pooling was done to yield stable cumulative
response proportions.) This pooling required the as~
sumption that S retained the same location for his deci-
sion criteria from session to session, despite informa-
tive feedback. The assumption seemed reasonabie in the
light of the general consistency of the discrepancy
scores.

All of the 19 Ss yielded higher r's between the z-trans-
formed cumulative proportions than between the un-
transformed cumulative proportions, thus supporting
prediction (a) above. Seventeen of the 19 Ss yielded z-
transform r's of at least .99 thus supporting prediction
(b) (see Table 2), Thus, ratings involving percentage cer-
tainty estimates conformed to both predictions drawn
from SDT. These results suggest that the information
conveyed to S by word passages varies inthe continuous
fashion implied by SDT (or at least in mmltiple steps),
rather than in an all-or-nothing (threshold) fashion. In
conjunction with the evidence provided by Ulehla, Can-
ges, & Wackwitz (1967), the present results support the
applicability of SDT to conceptual discrimination,

References

ADAMS, J. K. A confidence scale defined in terms of expected per-
centages. Amer. J. Psychol, 1957, 70, 432-436.

ADAMS, J. K., & ADAMS, P, Realism of confidence judgments. Psychol.
Rev., 1961, 68, 33-45.

GREEN, D. M., & SWETS, J. A. Signal detection theory and psycho-
physics. New York: Wiley, 1966.

LITTLE, K. B. Confidence and reliability. J. educ. psychol. Measmz.,
1961, 21, 95-101.

LITTLE, K. B., & LINTZ, L. M. Information and certainty. J. exp.
Psychol,, 1965, 70, 428-432.

ULEHLA, Z. J., CANGES, L. M., & WACKWITZ, F. Signal detection
theory applied to conceptual discrimination. Psychon. Sci., 1967, 8,
221-222,

Note

1. This research was supported in part by USPHS Grant MH-11152-01

from the National Institute of Mental Health and by Grant GB-3081

from the National Science Foundation.

Psychon. Sci., 1967, Vol. 9 (2)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




