
Stimulus intensity dynamism and 
generalization of inhibition in a 
discriminated lever press avoidance situation 

Rats were trained in a discriminated lever press avoidance 
situation in which three intensities of white noise were warn
ing signals and a fourth intensity, the highest, was not 
followed by shock. After initial performance to this highest 
intensity stimulus decreased, the typical stimulus intensity 
dynamism (SIDj gradient over the three warning signal inten
sities did not obtain. When the highest intensity stimulus was 
then made a warning signal, followed by shock, the usual 
SID gradient reappeared.. 

stimulus intensity dynamism (SID), when used in the 
descriptive sense (Gray, 1965, pp. 180-181), refers 
to an observed increase in the probability, magnitude, 
frequency, and so forth of a learned response as a 
function of an increase in the intensity of a stimulus 
which controls the occurrence of the response. Perkins 
(1953) and Logan (1954) have suggested that the SID 
effect is interpretable in terms of a generalization 
of inhibition gradient, centered at unreinforced back
ground or zero intensity, which decreases with in
creased stimulus intensity. In his review of studies 
testing the Perkins-Logan hypothesis, Gray (1965) 
mentioned one of his own studies (unpublished) in 
which reversal of the usual SID gradient was obtained 
in a discriminated free operant situation by rein
forcing responses made in the presence of all stimulus 
intensities except the most intense. Theoretically, 
Gray created an inhibitory gradient centered at the 
highest intensity stimulus and decreasing over lower 
intensities, thereby corroborating the Perkins-Logan 
prediction. 

Since Gray's work is unpublished, and since the 
manipulability of the SID gradient has theoretical 
relevance, the efficacy of manipulating such gradients 
by nonreinforcement of the highest intensity stimulus 
was investigated. A highly reliable SID effect has been 
demonstrated in a diSCriminated instrumental avoid
ance task (Kessen, 1953), so the present study 
examined the effect of Gray's procedure in that sit
uation. 
Method 

Four experimentally naive male albino rats, ap
proximately 150 days old, were given avoidance train
ing in an operant conditioning apparatus. Four intensities 
of white- noise were used as CSs (CS1 = 80 dB, CS2 
=87 dB, Csa=94 dB, C~=101 dB; background=73-
76 dB). Trials were presented on a variable interval 
40-sec schedule (range = 20-60 sec). A 5-sec inter-
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stimulus interval (lSI) preceded a 1.3 rnA shock 
presented on a .2 sec on, 2 sec off repeating cycle. 

Ss received 6 h avoidance training daily with the 
four CSS presented in essentially random order. 
During the three phases of the study C~, CS2, or 
Csa was followed by intermittent shock until S re
sponded. Responses to these CSS during the lSI ter
minated the CS immediately and prevented shock. 
During the first two phases of the study CS4' although 
not followed by shock, was terminated by a response, 
or, if no response was made, terminated at the end 
of the lSI. During the third phase of the study the CS4 
procedure was identical to that of the other CSS. 

Subjects were run (Phase 1) until the percentage 
of trials on which S terminated C~ dropped below 
the percentage avoidance to Csa (indicating the effect 
of CS4 nonreinforcement) and were continued (Phase 
2) until their performance appeared to have been 
adequately assessed. CS4 was then reinforced (Phase 
3) to determine if effects observed during Phase 2 
were, in fact, due to nonreinforcement of C~ and 
not to possible changes in SID gradients with con
tinued training. 

Analysis was made in terms of inversions from 
the usual SID gradient. An inversion was defined as 
a lower percentage avoidance to the higher intensity 
of two adjacent CSS for a given S on a single day. 
Results and Discussion 

Usual SID gradients were obtained until the effect 
of nonreinforcement of CS4 appeared. Section 1 of 
Table 1 shows the proportion of days in Phase 1 
on which reversals of the usual SID gradients were 
obtained for each S and for both pairs of adjacent 
warning signal intensities. The numerator in these 
proportions shows the number of days on which a 
reversal occurred to the two CSS and the denominator 
indicates the number of days S was run before the 
effect of CS4 nonreinforcement was evident. 

The Perkins-Logan hypothesis suggests that, during 
Phase 2, inhibition conditioned to CS4 should gener
alize to lower intensity CSs, increasing the number 
of reversals of the typical SID gradient. 

To test this hypothesis of increased number of re
versals, the average proportion of reversals across 
Ss during Phase 1 was calculated and used as an 
expected reversal rate. This reversal rate is equal 
to .15. The probabilities of the observed number or 
a greater number of reversals over the number of 

377 



Tabl!' 1. Proportion of inversions of SID gradients between suc

cessive CS intensities for each of four Ss during Phases 1, 2, & 3, 

and probabilities of the observed or a greater number of inversions 

during Phases 2 & 3. 

Subject n'umber 
Section 2 3 4 

1) Proportion of inversions, 
Phase 1 CSrCS2 112 114 0/5 0/1 

CS2-CS3 112 0/4 0/5 0/1 
2) Proportion of inversions, 

Phase 2 CSrCS2 0/11 119 0/22 2/16 
C~-CS3 1111 4/9 11122 10/16 

3) Probabilities of inversions, 
Phase 2 CS r CS2 1.0 .74 1.0 .69 

CS2-CS3 .B1 .04 <.001 <.001 
4) Proportion of inverSIons, 

Phase 3 CSr CS2 0/3 0/3 0/17 0/4 
CST CS3 0/3 0/3 5/17 1/4 

5) Probabilities of inversions, 
Phase 3 CS r CS2 1.0 1.0 1.0 1.0 

CS;rCS3 1.0 1.0 .11 .45 

days run in Phase 2 for a given S between a given 
pair of C Ss was then determined by using the binomial 

expansion and obtaining £ Cn pr q(n-r) with n the 
r=x r 

number of days S was run in Phase 2, x the observed 
number of reversals, p the expected reversal rate .15, 
and q simply (l-p). Sections 2 and 3 of Table 1 show, 
respectively, the observed proportion of reversals 
and the probability of the observed or a greater 
number of reversals, for each S in Phase 2. 

To obtain a group test of the Perkins-Logan pre
diction of an increase in number of inversions in 
Phase 2, the obtained probabilities for Ss were com
bined by the method suggested by Winer (1962, pp 

2 n 2 
43-44; X = 2. L:1 (-In P.) and df = 2n). A X = 34.484 

1 = 1 

(df=8) was obtained for number of reversals between 
C~ and CSs, with a p< .001 under the null hypothesis, 
indicating an increase in number of reversals between 
these two CSS during Phase 2. A X2=1.344 (df=8) 
was found for number of reversals between CS1 and 
C~, quite likely under the null hypothesis of no in
crease in number of reversals. 
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For Phase 3, with CS4 reinforced, Sections 4 and 5 
of Table 1 .show the observed proportion of reversals 
and the probability of the observed or a greater num
ber of reversals, as calculated above, for each S. 
X2 calculated on the probabilities of the observed or 
a greater number of reversals between CS2 and CS3 
yielded a value of 6.012 (df=8, p=.64), and no S 
showed reversals between CS1 and C~ during this 
phase. Thus, the data from Phase 3 are quite consis
tent with the null hypothesis of no increase above 
Phase 1 reversal rate. 

The results, then, indicate an increase in the num
ber of inversions of the SID gradient between CS2 and 
CS3 after the effect of CS4 nonreinforcement appeared, 
and a return to the earlier reversal rate after CS4 
reinforcement was begun. Similar changes in number 
of inversions did not occur between CS1 and C~. 

These results support the Perkins-Logan hypothesis, 
indicating that inhibition can generalize along a stim
ulus intensity dimension and, if conditioned to high 
intensity stimuli, lead to increased inversions in ob
served SID gradients. That no such change in reversal 
rate occurred between C~ and CS2 suggests, perhaps, 
that inhibitory effects generalizing from CS4 to C~ 
were too weak to override inhibition generalizing from 
the unreinforced background intensity. Such a result 
follows from the assumption of concave upward gen
eralization of inhibition gradients, of the type found 
by Hovland (1937) for generalization of inhibition and 
by Guttman & Kalish (1956) for generalization of 
excitation. 
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