   
 
AN ANCIENT PARADOX FOR DISCRIMINATION JUDGEMENTS

MEAN RESPONSE TIME

500



Ehtibar 
N. Dzhafarov
Purdue
Universiyt 
(ehtibar@purdue.edu)



450
400



350
300
RA|SA

RB|SA

RB|SB

RA|SB

250
0.2

0.3

0.4

0.5

0.6

0.7

0.8

S A PRESENTATION PROBABILITY

Fig 4. Mean response times follow a similar pattern depending upon the response made.
is not an indicator of whether the mgf is symmetric. When the symmetry of an mgf was
relaxed immediate but somewhat difficult to derive theoretical results predicted a difference
between correct and error times conditioned on the response. Such differences were to occur
in situations where the stimuli being judged were negative images of each other. That is, if
stimulus SA produced increments to the random walk with values XA then the comparison SB
must generate increments to the random walk XB = - XA , although the mgf for each must be
asymmetric, unlike the coins A and B.
This condition of symmetric stimuli is often misinterpreted and leads to experiments
that claim to test the relation between correct and error times but fail to test the proper
relation.
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AGING AND WORKLOAD CAPACITY: DO OLDER ADULTS INTEGRATE
VISUAL STIMULI DIFFERENTLY THAN YOUNGER ADULTS?
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Abstract
The effect of aging on response times and on the processing capacity of redundant-visual signals is a
neglected theme in the study of aging. In the redundant target design (RTD), an observer detects the
presence of a target. A trial can include two (redundant), single, or no-targets. Do older-adults
integrate visual stimuli differently than younger-adults? A new approach to capacity (Townsend &
Nozawa, 1995) compares the processing of single- and redundant-target trials to compute an index of
workload capacity. We discuss the implication of various theories of aging on Townsend’s capacity
coefficient: Generalized cognitive slowing models with a single age-related slowing equation for all
trials; Information degradation models linking sensory loss with cognitive tasks; and Models
assuming a decrease in the efficiency of inhibiting distractors. Experimentally, we compare targetdetection latencies and Townsend’s capacity for younger- and older-adults in RTD, examining the
effects of distractor presence and absence for both groups.

Consider the following situation: Mrs. Jones, an elderly pedestrian, is about to cross the road
on a dark night. She looks to the left to spot an oncoming vehicle. A single signal (e.g., the
front light of the vehicle) is sufficient to stop her from crossing. Two signals (e.g., two lights)
constitute redundant superfluous information. However, there is a bulk of evidence to suggest
a gain reaped in detection from the presence of multiple targets -- the Redundant Targets
Effect (RTE). This speed up may be the result of mere statistical facilitation, or of an
interaction in the processing of the two signals. How will the performance of the elderly
person compare with that of her 20-year-old grandson, young Mr. Jones? It is reasonable to
assume that he will make his decision faster than she will. An age-related slowdown of
responses is a common result in many cognitive tasks. But, will the elderly person integrate
the visual signals differently than her younger counterpart? In this study, for the first time, we
compare the processing of visual redundant information between younger and older adults.
The situation on the road is mimicked in the laboratory via the well-known Redundant
Target Design (RTD). Of the set of stimuli, one is defined as the target, and the other as the
distractor. On each trial, the observer responds "Yes" when the display contains at least one
target; otherwise she or he responds "No." Consequently, a trial in such a design can include
two targets (redundant-targets displays), a single-target (single-target displays), or none (notarget displays). Townsend & Nozawa (1995) defined a measure of capacity, C(t), that gauges
the extent to which target processing in one channel is impaired [C(t)<1, limited capacity],
left unaffected [C(t)=1, unlimited capacity], or improved [C(t)>1, super-capacity] by adding a
target in the other channel. Formally, the capacity coefficient C(t), is defined as C(t) = HU,L(t)
/ [HU(t)+HL(t)], t>0, where HU(t), HL(t), and HU,L(t) are the integrated hazard functions
calculated in the single- and double-target trials, respectively (see Townsend & Nozawa,
1995, for explication). The subscripts U and L refer, respectively, to the upper and lower
position of the target. In our study, we compared capacity coefficient values for older and
younger adults. Larger regions of super-capacity (larger than unity values of C(t)) for older
adults will imply that older adults are integrating redundant signals more efficiently than
younger adults do. On the other hand, larger regions of severely limited capacity [C(t)0.5]
for older adults, will imply that they are not only slower in their responses, but also less

             
46

Fechner08v2.indd 48-49

47

7/11/08 11:51:24 AM

