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In absolute identification of intensity. signals near the edges of the range being used are 
usually identified more accurately than those in the midrange. In one account, the extreme 
signals serve as anchors, and judgments are postulated to deteriorate as  the distance from 
the signal to the nearest anchor increases. Our data suggest that, provided one corrects for 
the inherent asymmetry of errors for end and interior signals, the edge effect is rather smaller 
than it might first appear and is largely confined to the more intense edge. Moreover, 
anchors are not necessarily located a t  the edges of the range, but rather a t  the edges of the 
largest subset among which difficult discriminations are required. Further, this subset is not 
defined wholly by the signals used in a particular run, but by these together with those pre- 
viously encountered in that day's session. Neither practice nor payoffs appear to influence 
the location of the anchor so long as the discrimination requirements are maintained. Finally, 
the role of anchors is interpreted in terms of the differential location of an attention band 
which controls the sample size upon which the representation of the signal is based. 

In the absolute identification (AI) of intensity, a 
subject typically performs better on signals near the 
extremes of the intensity range than on interior signals. 
Durlach and Braida (1969) called this phenomenon a 
"resolution edge effect." One explanation of it is 
that subjects used the extreme signals as reference 
points or anchors and that judgments deteriorate as a 
function of intensity distance from the anchors. Our 
purpose here is, first, to examine empirically some of 
the factors that appear to control anchor location- 
it is not always as simple as the most extreme signal- 
and, second, to propose that the explanation of the 
resolution edge effect in terms of distance from 
anchors follows naturally from the hypothesis that 
attention bands exist for intensity (Green & Luce, 
1 974). 

GENERAL METHOD 

Basic A1 Procedure 
Before each block of 100 trials, the signals were presented twice 

in ascending order of intensity together with a visual display 
identifying their ranks in the signal set. Following this, each trial 
consisted of a warning interval, a 500-msec signal interval, and a 
response interval; all intervals were marked by unambiguous visual 
displays. Response buttons corresponded in a natural order to the 
signal set. Feedback, consisting of the actual rank of the signal, 
was provided after all (two or  three) of the subjects had responded. 

Each observer received a summary of his performance during 
the brief break following each block of 100 trials. Somewhat 
longer breaks occurred after every 300 trials. Typically, 1,200 
trials were completed in a daily 2-h session. 

All experimental operations were controlled by a PDP-15 com- 
puter. The observers were seated in sound-attenuating chambers 
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and listened to binaural stimuli presented through TDH-39 ear- 
phones. 

Outline of Experiments 
Table 1 outlines the experimental procedures. 
Column 1 : Experiments. 
Colunln 2: The A1 procedure was described above; the RI and 

4FSP paradigms will be described under Experimen~ 4. 
Column 3: The pulse-train signals consisted of 10-psec pulses 

generated every I msec, so  this signal had the same period as the 
1,000-Hz sinusoid one, which was designated "sinusoid" in the 
outline. Both the white noise and the pulse train were low-pass 
filtered at 8,000 Hz, and the sinusoid signal was passed through 
a 100-Hz-wide band-pass filter centered at 1,000 Hz. 

Column 4: The number of different intensities used in the experi- 
ment is listed. 

Column 5: For some ranges, more than one set of absolure 
intensiries was tested. O n  each line in Row 4, thc first number 
states a range in decibels and the numbers following the colon 
are each of the maximum intensities in decibels tested for that 
range. Each range appears on a separate line. 

Column 6: Distribution A split the signals into two groups of 
equal size with successive signals in each group separated by 3 dB. 
For example, in Experiment 5b with a 54-dB range and a maximum 
at 81 dB, the 10 intensities were (in descending order) 81, 78, 75, 72, 
69 and 39. 36. 33, 30, 27 dB. Distribution B involved three pairs 
of signals, with the members of each pair separated by 3 dB and 
with the pairs located at  the minimum, center, and maximum 
intensities of the range. Distribution C was equal decibel spacing 
over the range. 

EXPERIMENT 1 

Procedure 
The effect of range upon A1 performance was investigated for 

three different types of signals: pulse train, white noise, and a 
1,000-Hz sinusoid. In each case, four values of intensity were to  be 
absolutely identified. The intensities in the lower and upper pairs 
of signals were separated by 3 dB for all ranges; thus the separation 
between the middle two intensities is equal to  the range minus 
6 dB. In order not to confound the effect of range with absolute 
intensity, the smaller ranges were run at several levels of intensity. 
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Table 1 
Outline of Experiments (see text) 

Range: Maximum Trials 
Experi- Stimulus Number of Intensity or Intensity per Observer 
ment Procedure Type Stimuli Intensities Distribution Observers per Datum 

,~ , 

l a  A1 Pulse Train A P.G., A.G., L.A. 600 36:73 
46:68,78,88 
56:83 

16:43,83 
Ib A1 Noise 4 36:63,83 A P.G., A.G., L.A. 3000 

48:83 

18:63,93 
l c  A1 Sinusoid 4 33:78,93 A P.G., A.G., L.A. 3 00 

48:93 

2 A1 Noise 6 63:93 B J.G., S.T., D.W. 2400 

3 A1 Sinusoid B D.M.. J.C. 1200 33:63 
63:93 

4a RI Sinusoid 6 6:63* C* J.K., D.Y. 600 

4b 4RSP Sinusoid 6 63:93 B J.K., D.Y. 2400 

4c A1 Sinusoid 6 63:93 B J.K., D.Y. 2400 

5a A1 Sinusoid 5 12:39,54,69,84 C P.T., D.R. 1200 

5b A1 Sinusoid A P.T., D.R. 1200 39:75 
lo  42:69 

5 c A1 Sinusoid 10 54:81 C P.T., D.R. 2100 

*Stimuli requiring identification were 57, 58, 59, 61, 62, 63 dB SPL. An additional 12 stimuli, 30-36 dB and 82-93 dB, were 
presented but did not require a response. See description of RIprocedure in text. 

The tvoe of signal remained the same throughout a session, but mean of the intensities in the vair for all three tvves - .  -. 
the range and absolute intensities were varied Trom block to block of signals. The same pattern Lesults for each range, 
according to a schedule which balanced rhcir order within each and so simply the mean across range is shown. -l-he 
session. All conditions for one type of signal were completed 
before the introduction of a new type; the order was pulse train, three curves are taken together, exhibit 
noise, and sinuroid. an overall edge effect in the sense of better perfor- 

mance near 20 and 90 dB than in the midrange.' The 
Results similarity in performance near 45 dB is remarkable, 

Figure l a  shows the percentage of correct iden- since this intensity occurred in the midrange for the 
tifications as a function of intensity for the pulse pulse train and noise signals but as the minimum 
trains (Experiment la). Solid lines connect paired intensity for the sinusoid signal. 
signals. All four data points from each condition have 
identical symbols, and those for conditions with the 
same range have symbols of similar shapes, e.g., 
those from a 66-dB range are all represented by 
downward-pointing triangles. Figures Ib  and l c  
show similar representations of the results of 
Experiments l b  and lc, respectively. 

For these sets of four signals, there is no confusion 
between upper and lower pairs; all the confusions are 
within these pairs. For the 42 pairs shown in Figure 1, 
performance on the extreme member within each 
pair, either Signal 1 or Signal 4, was better in about 
half (20/42) of the cases. Hence there is no evidence 
of a response bias to pick the extreme stimulus in this 
data. 

The mean percentage of correct identifications per 
signal pair is shown (Figure Id) as a function of the 

EXPERIMENT 2 

Procedure 
We employed both extensive practice and a payoff matrix in an 

attempt to induce equal performance throughout the intensity 
range. The signals were white noise at 30,33,60, 63,'X). and 93 dB 
SPL. Over 12,000 trials were run as practice before the final- 
performance data were collected. The payoff matrix offered a S.50 
reward per block for each percentage point increase on center pair 
performance balanced by a $. 10 penalty for each percentage 
point decrease in performance on the extreme pairs; no other aspect 
of performance was rewarded or penalized. 

Results 
The entires in Table 2 are the percentages of correct 

identifications for the three pairs of intensities on the 
initial and final 2,000 trials of practice and under the 
















