
ratio of the slope of the function for 
negative responses to the slope for positives 
is elose to unity in the case of letters and 
somewhat greater (about 104) for picture 
stimuli: these slope ralios are essentially 
the same for both left and righ t fixation. 
These data also resemble the previous 
results in that the serial·position functions 
(which relate RT for a correct positive 
response to the position of the test 
stimulus in the memory set) are inereasing; 
this also oeeurs for both left and right 
fIxation. 

One effeet of peripheral presentation 
appears to be an inerease in the slope of 
the RT funetions for letters, relative to the 
slope for pictures. Previously, it has been 
found that the slope for pictures is greater 
than the slope for letters, indieating that 
the comparison process of Stage 2 is not 
the same for both stimulus types. In this 
study, however, the slopes for letters and 
pictures are nearly equal. Possibly, the use 
of peripheral vision has the effeet of raising 
only the slope of the function for letter 
stimuli. Since the theory of memory 
scanning assurnes that the slope represents 
the time needed for a comparison of the 
test stimulus with a single memory·set 
element, the increased slope might indicate 
that the letter test stimulus representation 
is less "cJear" with peripheral presentation 
than with foveal and the picture test 
representation remains the same. Thus, this 
result appears to agree with the hypothesis 
that letters are processed in spatial terms, 
whereas pietures are verbally represented 
and, therefore, unaffeeted by visual 
manipulations. 

The present hypothesis was that, in this 
experimen t, letter test stimuli are 
processed by the right, spatial, hemisphere, 
whereas pictures are processed by the left, 
verbal, hemisphere. This leads to the 
predietion that letters presented to the left 
hemisphere must cross the corpus callosum 
be fore being processed, leading to an 
inerease in the intercept of the 
corresponding RT funetion. Similarly, 
pietures that enter the right hemisphere 
must be transferred to the left, thus raising 
the intereept of that funetion. If it is 
assumed that the eomparison proeess is 
unaffeeted by eallosal transmission, the 
slopes should be the same for right- and 
left-hemispheric presentation of astimulus. 

An examination of the intereepts of the 
RT funetions for positive responses, 
negative responses, and both responses 
combined supports the hypothesis. In eaeh 
ease, as predicted, the intereept of the 
funetion for letter stimuli is higher for 
left-hemispherie presentation than for 
right, while the reverse holds true for 
pictures. The difference in intercepts for 
the eombined data of positive and negative 
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responses is 45.0 msec for letters and 
33.2 msee for pietures. 

Also as predicted. the slope of the 
function for letter test stimuli presented to 
the right hemisphere is the same as for 
presentation to the len. However. this does 
not hold true for the case of picture 
stimuli. The slope of the funetion for 
pieture stimuli presented to the right 
hemisphere is less than for presentation to 
the . left, indieating a differenee in 
eomparison times. One possibility is that 
this occurs because the transfer of 
information from the right to the left 
hemisphere has a facilitative effeet on the 
eomparison proeess. It is also possible that 
presenting a picture to the left hemisphere, 
where eomparisons are supposed to take 
plaee, makes the eomparison process more 
difficult. A third possibility is that some 
pieture stimuli are never transferred at all. 
This might oeeur if a pieture could be 
equated with its eorresponding letter 
without the aid of verbalization, enabling 
the right hemisphere to perform spatial 
eomparisons when it reeeives a pieture 
stimulus. 

This study was intended as a preliminary 
investigation of the effeets of 
in terhemispheric transfer on memory 
sc a n n i n g w i th the letter-and-pieture 
paradigrn. Accordingly, a more extensive 

experiment is in progress, and it is hoped 
that that research will support and c1arify 
the present results. 
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An investigation into changes in decision criteria 
and other details of a decision·making task 

M. HAMMERTON 
Applied Psychology Uni!, Cambridge, England 

A method is described far eonstructing a decision-making task whieh satisfies the 
formal assumptions of signal-deteetion theory. Two experiments using this task are 
deseribed. lt is shown that Ss did not maintain a constant likelihood-ratio eriterion and, 
henee. that the subjeetive d' Was always less than the true value, even though Ss knew 
what that value was. lntroducing confIdenee judgments did not significantly affect d'. It 
is suggested that the method described is a useful one for examining deeision responses. 

The pur pose of this study was to 
eonstruet a decision-making task whose 
eharaeteristies matehed the assumptions of 
signal detection theory (e.g .. Tanner & 
Swets, 1954) with the modification that 
the individual presentations of evidence to 
S of "signal" or of "signal + noise" were 
plain and manifest. To this end, each 
presentation consisted of a two-digit 
number drawn from a known population 
of numbers. In eaeh experiment, two such 
populations were used, both being 
Gaussian: and each presentation was drawn 
with equal probability from either. The 
population regarded as "noise"had a mean 
of 40: the "signal" population had a mean 
of 43. 47. and 50 in the several 

experiments performed so far; and aJi 
populations had a variance of 10. 

Each number was c1early displayed to 
the S, the digits being self·luminous, 
2.5 cm higl1 and approximately 60 cm 
from S's eyes. 

It will be noted that this experimental 
method satisfIes the formal assumptions of 
signal deteetion theory; but that sueh 
neeessary uncertainties as, e.g., the exact 
form of the distributions, are removed; and 
S's evidence is precisely determined. It is 

Table 1 
Group Median Values of Subjective d' and ß 
True d' 
Subjective d' 
ß 

0.95 
0.69 
1.01 

2.21 
1.64 
1.10 

3.16 
2.90 
0.89 
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Fig. 1 Group median ROC curves for 3 values of d' 

thus possible to examine in detail S's 
choices in a variety of precisely controlled 
conditions. Two experiments have so far 
been carried out. The first was specifically 
aimed at studying S's likelihood criteria; 
the second at the details of their ROC 
curves. 

METHOD 
Experiment 1 

Ss were shown the apparatus, and it was 
explained to them that they would be 
shown numbers drawn randomly from two 
batches of numbers whose means they 
were told, i.e., the objective value of d' was 
given. They were asked, when each numbe-r 
appeared, to say "yes" if they thought it 
came from the group with the larger mean 
(i.e., was a "signal") and "no" if they 
thought the number came from the other 
group. Some Ss seemed to have difficulty 
understanding these instructions, and great 
care was taken to ensure that they did 
understand before starting to test. Ss were 
always given knowledge of resuIts, and the 
task was paced by them. Three groups of 
six Ss each took part in this experiment. 
For one group objective d' was 0.95, for 
another 2.21, and for the third 3.16. 
Responses to the last 100 numbers were 
scored in all cases. 

Experiment 2 
This differed from Experiment 1 in that 

Ss were asked to give a confidence estimate 
instead of a simple yes-no response. The 
confidence rating was on a 5-point scale. 
with I being "surely a signal," 2 "probably 
a signal," 3 "don't know," 4 "probably 
noise," and 5 "surely noise." This code was 
written large on the wall beside the S. 
whose response was merely a number from 
1 to 5. Once again, three groups of six Ss 
were tested, the several groups having the 
same d's as those in Experiment I. The 
task was again self-paced with knowledge 
of results. 

RESULTS 
Experiment 1 

Each S's subjective d' was computed by 
adding the values of normal deviates 
corresponding to his proportion of misses 
an d false positives (Welford, 1968). 
Similarly, each S's ß was computed as the 
ratio of the ordinates corresponding to his 
proportion of misses and false positives 
(Welford, 1968). Table 1 gives the median 
values of these quantities for each group, 
i.e., for each given d'. 

The sign test shows that all subjective d' s 
are significantly less than .the true val ue 
(p< .05), while the ßs do not differ 
significantly from 1. 

Examining the data in detail showed 
clearly why subjective d' was lower than 
true d': Ss do not maintain a constant 

Table 2 
Median Receiver Operating d' and ßs for Three Values of True d' 

Confidence Rating 

True 2 ~_4-,-----__ 

d' S d' ß S d' ß S d' ß S d' ß 
0.95 0.45 1.38 0.52 1.05 0.58 0.91 0.44 0.67 
2.21 1.63 2.67 1.87 1.65 1.87 0.96 1.65 0.57 
3.16 2.44 3.00 2.32 1.24 2.59 0.41 2.82 0.21 
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likelihood-ratio criterion. All but 1 01' thc 
18 Ss vuricd their probability 01' rcsponding 
"ycs" witl! thc value 01' thc "stin1ll11ls" 
prcsentcd. and only ~ did so 
mOllotonicallv. There was no sign 01' a 
"perfect Bay~siun man." 

Experiment ~ 
For each S the percent of false positives 

and omissions corresponding 10 the first 
four confidence ratings were found. The 
medians of these values far the three 
groups. i.e .. for the three given va)ues 01' d'. 
are plotted in Fig. I. 

Table ~ gives the group median va)ues 01' 
subjective d' and ß corresponding to the 
first four points of the three ROC curves. 
obtained as for Table I above. 

1I will be noted that the data of Table 2 
gene rally fo/low the pattern of constanl d' 
and decreasing ß as the confidence level 
changes, as predicted by Iheory. Likewise. 
the general form of the ROC curves is as 
predicted and frequently cont1rmed (e .g., 
Massaro, 1969). However, delailed 
examination of the several S's responses 
indicates that this is only statistically so. 
Some Ss exhibited violent changes of d', 
one S maintained a constant ß, and one 
refused 10 give any responses but "I" and 
"5." 

It is important 10 note that U tests do 
not show the subjective d's of Table :2 to 
differ significantly from those of Table I, 
Thus there is no support for the contention 
that demanding judgments of confidenee 
levels distorts the value of d'. However, in 
all medians and in every individual S but 
one, the subjective d' was less than the true 
vaIue, even though aIl Ss knew what that 
value was. This seems to confirm that the 
variation in criterion remarked above 
constitutes a source of error not allowed 
for in signal-detectiontheory. 

It should not be overlooked that it is a 
frequenct characteristie of "guessing" and 
"odds estimation" experiments that Ss 
consistently score below optimum. This is 
often so even when, as here, full 
information is presented (0 them (e.g., 
Dale,1968). 

It is evident that the present method can 
be applied to a number of situations, and a 
number of further investigations are in 
hand. 
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