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Reaction times to  a pure tone in noise were measured. Throughout, the time from the 
warning signal to  the reaction signal was exponentially distributed, and the signal was 
response terminated. Response criterion, signal intensity, and mean foreperiod wait were 
varied. A model that assumes a Poisson sensory transduction, a pulse-activated decision 
process, and an additive bounded residual process was tested. It was concluded that the 
assumed decision process was in error. Among the empirical results, the dependence of 
mean reaction time on signal waits was shown to depend largely on the average wait, not 
the actual one, and that this relationship between mean reaction time and average 
stimulus wait increased for strong signals and decreased for weak ones. 

This paper, the third in a series, 
continues our attempt to develop a 
rigorous analysis of behavior in certain 
auditory detection experiments which 
mimic ,  to  a degree, the temporal 
uncertainty of most actual detection 
situations. In the two earlier papers we 
reported data from free-response situations 
which, by definition, lack both warning 
lights and lights to mark intervals during 
which a signal might occur. We analyzed 
these data in terms of several models, all of 
which postulated a Poisson sensory process 
but which differed in their assumptions 
concerning the decision process, in 
particular in the memory assumed in the 
decision process. Although some data, 
especially the tails of various latency 
distributions, provided strong support for 
the  Poisson assumption, a marked 
discrepancy between theory and data in 
another regard suggested that when two or 
more Poisson events occur at nearly the 
same time they are stored in a more 

, complex way than was assumed in any of 
our models. As mathematical difficulties 
seemed to  block the rapid investigation of 
better memory assumptions, we elected 
temporarily to bypass that difficulty by 
modifying our experimental procedure into 
what is, essentially, a simple reaction-time 
design. 

The major differences between our 
procedures and those employed in usual 
reaction-time experiments are: ( I )  the 
signal may be difficult to detect; (2) once 
the signal is on, it remains on until the S 

responds (this has the advantage that the 
model is much simpler to analyze because 
there is but one discontinuity in the 
Poisson parameter rather than two 
occurring at the onset and offset of the 
f ixed duration signal); and (3) the 
foreperiod, i.e., the time between the 
warning signal and the onset of the 
reaction signal, is a random variable with 
an exponential distribution. In our second 
paper, we reported an analysis of such an 
experiment in terms of a simple Poisson 
model. Although the model appeared 
useful in several respects, the data 
suggested a difficulty in our representation 
of the S's response criterion. Here, we 
report new data on this point which clearly 
reject our previous assumption and, equally 
clearly, suggest a new one, just as simple. 

Our general approach is to treat the 
observed reaction as a result of two 
independent stages or processes, and thus 
the reaction-time distribution becomes a 
convolution of the times required by each 
of these two processes. In the middle 
section of the paper we use numerical 
Fourier analysis to achieve an analytic 
separation of these two processes. The 
results are mixed but it seems clear that, 
although certain assumptions of the model 
are surely in error, the model has 
considerable merit. Finally, the concluding 
section of the paper concerns signal levels 
so high that detection is hardly a problem, 
and so these experiments closely resemble 
conventional reaction-time experiments. 
Several characteristics of the resulting 
reaction-time distributions are studied as a 
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EXPERIMENTAL PROCEDURE 
Each trial was initiated by a sequence of 

five "countdown" lights which were lit 
successively for 200 msec each. (We would 
have preferred a continuous clock display, 
but technical problems of synchronization 
with the computer forced us to a discrete 
approximation.) Following the offset of 
the last light, which we refer to as the 
warning signal, a random wait, t, with 
density, he-At, preceded the onset of the 
signal. The S responded by pressing a 
button which protruded slightly above the 
armrest. The response terminated the 
signal, and, after certain data were 
recorded, a new trial began. If the response 
preceded the onset of the signal, the signal 
was blocked. 

The exponential delay was programmed 
as follows. A table of 256 delays was 
constructed by dividing the exponential 
density into 256 equiprobable areas and 
finding the mean of each interval. On each 
trial, a value was selected at random from 
this table. Thus, our delays were a discrete 
approximation to an exponential in which 
the maximum delay was 6.54 times the 
mean delay. 

The observable times were three. If the 
response preceded the signal, the only 
observable time was from the warning 
signal to the response, the false-alarm time, 
which we assumed to  have a density, 
denoted fR(t). If the response occurred 
after signal onset, we recorded both the 
time from the warning signal to the signal 
onset, called the signal wait, and the time 
from the signal onset to the respon*, called 
the reaction time. The densities of these 
times are denoted fs(t) and fR-s(t) ,  
respectively. Note that f s ( t ) # ~ e - A t  
because fS, the signal-wait density, is 
conditional on the response following the 
signal and so it favors short waits. On the 
assumption that observed times in different 
trials are independent, which probably is 
not strictly true, we estimated these three 
densities in the obvious way. For 
theoretical reasons, given below, we are 
especially interested in their tails which, 
for these experiments, we have defined to 
be all  times longer than '/i sec, this choice 
will receive strong empirical justification. 

Each response was followed by feedback 
as to whether it preceded the signal or, if 
not, into which of five time categories the 
reaction time fell. The bounds of these 
ca tegor ies  were varied from one 
experiment to another. We tried to locate 
them so that approximately 20% of the 
responses fell in each category. Throughout 
these experiments, Ss were encouraged to 
respond as quickly as possible. 

A low-level background noise, 4 M B  
spectrum level, was continuously present in 
the  TDH-39 earphones, which were 
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