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Abstract

CONDITIONS INFLUENCING THE CESSATION OF 
EATING IN THE PRESENCE OF FOOD

by
L o r r a i m  A. Gahles

Advisort Pro-fsssor Brstt K. Cols
Ths conditions influencing tha cassation of 

aating wars axplorad using a discrata trial 
training procadura in which tha subject was 
raquirad, in tha prasanca of discriminativa 
stimuli, to put its haad into the'"hopper opening 
and taka it out. A saquanca of two succassiva 
repetitions of this head-in/head-out response was 
followed by tha presentation of a kaylight. 
Pecking the lighted key resulted in a 3 second 
presentation of a grain-filled hopper <8r). Each 
food presentation was followed by an intertrial 
interval (ITI) of 3 seconds during which all
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light* war* extinguished. Zn an attempt to 
lncraaaa tha probability of head withdrawal in 
tha praaenca of food, aavaral continganciaa wara 
imposed. Firatp corract withdrawals alwaya 
raaultad in tha opportunity to pack and ba 
reinforced, whila failuraa to withdraw navar 
raaultad in thia opportunity. Further, failura 
to withdraw producad a corraction trial in which 
tha head-in/out raaponaa was raquired in tha 
abaanca of food and waa followed by tha 
opportunity to pack and ba reinforced. In 
addition, failure* to withdraw could, under aome 
condition*, result in tha onset of a 40 aacond 
ITZ followed by a correction trial.

Experimental conditions varied tha 
probability of food insertion during tha 2nd link 
of tha trial (q *.23 or 1.0) and the duration of 
tha ITZ following a 2nd link limited hold error 
(nonwithdrawal from food) at 40 or 3 seconds. 
Thasa contingencies wara presented at various 
stages of training.
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Tun pigeons wara randomly divldad into thraa 
groups of 3, 3 and 4 subjacts aach. Group 1 (3
subjacts) racaivad a .23 probability of food 
insertion in tha 2nd link with a 3 second ITI 
during tha first exposure to food in link 2.
Group 2 (3 subjects) racaivad a 1.0 probability 
of food insertion in tha 2nd link with a 3 second 
ITI during tha first exposure to food in link 2. 
Group 3 (4 subjacts) racaivad a 1.0 probability 
of food insertion in tha 2nd link with a 40 
second ITZ for a limited hold food error during
tha first exposure to food in link 2.

Results indicated that tha highest relative 
frequency of correct withdrawals from food was 
seen during the 1st exposure to food in link 2 
when the 1.0 probability of food insertion during 
the 2nd link was combined with the 40 second ITZ
for a limited hold food error.

It was concluded that partial control over 
cessation of eating can be obtained by employing 
delayed consequences for non-cessation of eating



(extended 40 ivcond ZTX -For a limited hold food 
error) during tho first condition of exposure to 
food in Zink 2.
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Introduction

In an attempt to gain experimental control of 
ingastiva bahavior in free feeding aituationa, it 
is helpful to raduca tha bahavior to ita simplest 
alananta. Two fundanantal activitiaa account for 
what, how much and how oftan ingestion of a 
aubatanca occurai one, tha initiation of 
ingaation, or whan ona bagina to conauma a 
aubatanca) and two, tha cessation of ingaation, 
or whan ona withdraws from and/or atopa consuming 
tha aubatanca.

Whan voluntary control of ingaation la 
conaidarad, it ia aasumad that thA' aubatanca to 
ba ingastad is fraaly avallabla and that tha 
control of initiating ingaation would bo 
indicatad by rafraining from consuming tha 
available aubatanca for a givan period of time. 
Control over the initiation of ingaation has bean 
described by three major procedural models.

Tha first has bean called a rafralnmont
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procedure and requires waiting in tha praianca of 
food. (Colo, Coll and 8choenfeld, 1982| Coll, 
19B3| Starn, 1986).

Tha aacond typo of procedure, called self- 
rainforcamant, raquiras performance of a bahavior 
incompatible with eating in the presence of food 
before eating it. (Bandura and Mahoney, ... 
1974|Mahoney and Bandura, 1972).

The last model is called "self-control" 
or"impulse control" and utilizes a choice 
paradigm requiring that the subject forego an 
immediate reinforcer by choosing a delayed but 
larger reinforcer (Rachlln and Green, 1972| 
Ainslie, 1974| Logue and Pena-Corneal, 1984| 
Grosch and Neuringer, 1981).

Some of the conditions influencing the 
control of initiating ingestion have been 
identified for each model. For example, Cole et 
a l . (1982) and Coll (1983) found that in order to 
establish reliable refrainment in the presence of 
food, approaches to food before the temporal
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refrilnnint critarion had been aat had to ba 
extingulshad. To accompliah this, a diacrata 
trial procadura warn uaad in which a sequence of 
two hoppar praaantationa of food was followed by 
an intartrial intarval of 3 aaconda. Tha firat 
hoppar praaantation (8R1) waa introducad for a 
pariod of tiaa. If tha subject did not approach 
during thia time, the hoppar Maa removed, the 
houaalight came on, and a pack to tha canter key 
produced tha second hopper praaantation (8R2) of 
3 seconds during which tha subject could aat.
When approach occurred before tha criterion time 
pariod had elapsed, food was withdrawn before 
eating could occur, tha time cycle continued, and 
the next intartrial intarval (ZTI) began followad 
by the beginning of a new trial. 8tern (1986) 
replicated tha procadura and extended tha 
findings while showing that food removal givan 
approach had to be programmed for 95X of such 
responses in order to establish reliable 
refrainment from food. In addition, food removal



probabilities lass than .95 (between .95 and 0) 
reliably reduced pretrained rafrainment to near 0 
levels of occurrence and in most cases subjects 
had to be returned to the most stringent values 
used in training ( 1.0 probability of food.
removal given approach) before rafrainment could

\

be reestablished. In other words, once animals 
were allowed to eat in a situation in which they 
had previously learned not to oat, the prior 
discrimination was abolished quickly and was not 
easily reacquired.

These data suggest that one can teach an 
organism to approach food but not eat for an 
arbitrary period of time, if one A'ets up a 
chained discrimination in which behavior in one 
situation allows the organism to enter into the 
next situation. For example, cued criterion 
waiting in the presence of food in the first link 
allows the organism to enter the next cued link 
where the food may be eaten. If approach occurs 
during the first link, food is removed before it
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can ba aatan. Thus, ana has sat up a 
discrimination basad an a chained saquanca in 
which differential contingancias provide food as 
a consaquanca -for waiting and no -food as a 
consaquanca for not waiting but trying to ingast. 
□na can saa that gatting food for not waiting 
(approach) in tha 8tarn (1986) experiment changas 
tha differential contingencies. Under these 
conditions tha prior discrimination is likely to 
ba abolished. That is, the organism begins to 
receiva food for approach intermittently in tha 
first link, which not only disrupts tha chainad 
saquanca by allowing food in aach link, thus 
making aach independent of tha sequence, but also 
removes tha differential contingencies by making 
aach link the same (food is tha consaquanca for 
approach and for non-approach). It is no wonder, 
that an organism will continue to approach and 
try to ingast tha substance in tha future, as 
long as these new contingencies remain in affect. 
In fact,it is this reliable control over approach



behaviors leading to eating which Skinner (1938, 
p. 373) observed in hia airly Nork on tha "eating
curve".

" Tha bahavior of approaching and 
picking up a bit of food is so common in 
tha bahavior of an adult rat and so uniform 
from ona rat to anothar that it is likaly 
to ba lookad upon (mistakenly) as 
unconditionad. In tha adult rat tha bahavior 
is so wall astablishad that its conditionad 
status is practically bayond axparimantal 
manipulation. In ordar to investigate 
tha affact of ingaation upon a controlled 
conditionad raflax reinforced with food 
it is necessary to attach a new and arbitrary 
initial raflax to tha ingestlve chain...".

Thus, Skinner began investigating tha arbitrary
initial member of tha ingestive chain, in order to
show that hungar could ba measured by tha
bahavior which lad up to it.

Tha topic of controlled ingestion usas tha
same bahavior but attempts to ask a different
question. That is, what are tha variables
necessary to control tha onset or cassation of
aating? As in Skinner's early work wo know that
deprivation is one variable that contributes to



the pattern of aating. But what principlas of 
Xaarning will astabliah control ovar tha 
baginning and and of tha ingastiva pariod? Or 
can wa gain control ovar tha.bahavior which laad 
up to ingasting and avan ingaation itaalf?

Rachlin and Braan (1972) have determined soma 
of tha ralavant variablas influencing tha 
baginning of ingaation by viewing tha situation 
as a choice between obtaining something now or 
latar. Thair main findings show that an organism 
will choose an immediate, though smaller 
rainforcar over a delayed, but larger ralnforcar, 
if tha choice point is temporally close to the 
availability of tha rainforcar. thus, if food is 
immadiataly available, the animal will choose it 
regardless of its size. In fact, Rachlin’s 
aquation suggests that whan the delay to food is 
zero tha value of the rainforcar is infinite. It 
would seem than, that if an organism is given a 
choice of food now or more food later while it is 
aating, Rachlin’s aquation suggests that tha



choica would always ba for tha immadiata -food. 
Howavar, tha amount will datarmina prafaranca if 
tha choica is mada soma tamporal distanca away 
from -food availability. In othar words, animals 
will choosa largar but dalayad food as tha choica 
point bacomas mora tamporally distant from food 
availability.

Mazur and Logua (197B) using tha Rachlin and 
Graan paradigm, showad that by starting with both 
small and larga rainforcars at six saconds away 
from tha choica point and gradually fading tha 
small rainforcar to zaro dalay, soma subjacts 
continuad to choosa tha larga dalayad rainforcar 
ovar tha small immadiata ona, avari' at zaro dalay. 
Thus ona could usa tha past history of choica and 
fading to ovarcoma tha animal's tandancy to 
choosa immadiata food. But, Mazur and Logua warn 
that this is a langthy procadura taking mora than
11,000 trials to acquisition and that tha

% » .axparimantal subjacts variad in tha axtant to 
which thay continuad to choosa tha larga, dalayad
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rainforcar whan tha small rainforcar was at a 
zaro dalay.

Tha atudiaa dona by Cola at al.(1982), Coll 
(1983), and 8tarn (1986), ahowad that ona could 
gat 80X raliabla rafrainmant from food for all 
subjacts. Thasa studias hava in common tha fact 
that thay usad a discrimination procadura in 
ordar to gat control ovar tha bahavior loading up 
to ingastion. Tha axparimantal quastion was ona 
of controlling tha initiation of ingastion, or, 
in othar words, rafrainmant.

Howavar, if ona viaws rafrainmant along a 
continuum, than tha axtrama andpoint would ba 
absoluta rafrainmant on avary occasion. This 
andpoint bacomas abstinanca and indaad wa axpact 
this bahavior with ragard to many substancas lika 
alcohol, drugs ate.,but, whan ona considars food 
as tha substanca, than abstinanca and a modal of 
rafrainmant cannot sarva as tha sola paradigm for 
controllad ingastion. By nacassity, with raspact 
to food, ona naads to control not only tha
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initiation of ingastion but its cassation as Mall 
bacausa ingastion of food can never ba totally 
aliminatad.

Basad on tha demonstration. by Cola at 
a l .(1982), Coll (1983), and Btarn (1986) of 
axparimantal control ovar tha initiation of

S

ingastion through discrimination procaduras, tha 
prasant study sought to gain control ovar maal 
tarmination through similar procedures." 8ince, in 
tha study of maal tarmination, tha subject is 
parmittad to initiata aating, extinction of 
approach cannot ba usad to gain control ovar tha 
cassation of aating as in tha Coll (1983), 8tern 
(1986) and Bandura and Mahoney (1*^74) studies. 
Alternatively one might attempt to develop 
control over tha movement of withdrawing from an 
area which usually contains food. If this 
novamant is exhibited under tha precise control 
of antecedent stimuli, ona might expect these 
withdrawals to continue to occur to tha 
controlling stimuli even whan food is prasant.
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Zt is for this riaion that a p r o c e d u n  was 
adaptsd from rasponsa latency studies dons by 
8tobbins and Lanson (1961|1962) and Stebbins 
(1962),in which ths dssign of reaction tins 
stadias was used in operant conditioning 
procedures (see Method section), to assess the 
control of movement in the presence of antecedent 
stimuli. Zt was hoped that once some withdrawals 
from food occurred, a differential consequence 
could be attached to those specific behaviors so 
that cessation of eating would come under operant 
control. Zt has been previously shown by Fantino 
(1966) that the behavior of waiting to keypeck 
could be partially controlled bottf by food 
presented for waiting and by an extinction period 
which occurred after the ingestion of immediate 
food. The present procedure used similar 
contingencies. Zf the subject withdrew from the 
hopper opening while the food was present, a 
keypeck would result in three seconds of 
additional food. Zf the subject did not withdraw
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■from sating, the consequence for nonwithdrawal in 
tha praianca of food was aithar a 3 lacond or a 
40 sacond intartrial interval.

Givan tha abova consideration*, which will be 
dascribad in more detail in the Method section, 
tha present experiment was designed to assess the 
conditions influencing cessation of eating in the 
presence of food.
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Method

SubJtc.tf.
Tan naive adult female White Carneaux piQaons 

were maintained at BOX < + or - 20 grani) o-f their 
frea-faading weights. Water and grit were 
continuously available in their home cages.

flpntrnfrm
One Lahigh Valley pigeon test chamber (model 

132—02) was modified in order to detect the head 
going in and out of the food hopper opening. A 
photocell was mounted at the rear of the 
intelligence panel at the entrancA' to the hopper 
opening to record these behaviors. The hopper 
mechanism was set back 3/4 inch from the rear of 
the intelligence panel to accomodate photocell 
placement. The panel contained three white 
translucent response keys) however only the 
center key, which could be illuminated with a 
white light, was operative.



1J»

Tha overall illumination in tha chambar was 
provided by tha hopper light which remained on 
continuously during each trial whether or not the 
hopper mechanism was activated.. However, all 
lights were off, including the hopper light, 
during the intertrial interval (ITX). The 
fallowing stimuli served as external cuesi the 
white response key, the houselight, and white 
noise of 45 Db re SPL (sound pressure level) 
presented through a speaker located at the far 
left side of the intelligence panel. A 
ventilating fan produced additional constant 
noise.

The sessions were programmed tifsing solid 
state digital logic circuitry and the data ware 
recorded on electromechanical totalizing 
counters.



E.c.qc.f.dyni.
Prel imlnirv Training

Punj;hfc>-a*r:.ri- T m  i nln q.
Whan tha subjacts had raachad BOX of thair 

free-feeding weights, a punchboard training 
procedure was instituted (Cumming, 1955). This 
procedure had previously been found to be 
effective in facilitating key peck training. 
During this procedure, a punchboard was placed 
within the subjects* home cages until the 
subjects ate all the grain held by it. The 
punchboard was made of flakeboard and measured 
1/2 inch thick, B 1/2 inches wide and 11 inches 
high with nine depressions measuring 1 inch in 
diameter and arranged in a 3 by 3 matrix in the 
top six inches of the board. A metal sheet with 
holes aligned with the flakeboard depressions was 
secured over the flakeboard after the depressions 
had been filled with grain and covered with a 
sheet of onion skin paper. Subjects had to punch 
through the paper to get to the food within the



depressions. At first, smell tears were pieced 
in the peper so that subjects could see the grain 
in the depressions. Once eating had occurred 
with lightly torn paper, the number of tears was 
reduced until all depressions were covered by
untorn paper. When the eating occurred after

\

breaking through untorn paper in all nine 
depressions for three successive days, subjects 
were advanced to magazine training. The food 
provided in the punchboard equaled what was 
required daily to maintain BOX free-feeding 
weights.

Magazine Training
During magazine training the houselight 

remained on continuously and the response keys 
were unlit and covered with masking tape. The 
food magazine was in the up position until the 
subject ate from it for at least 3 to 5 seconds. 
The magazine would then be timed to reappear at



17

irregular interval* o-f 12 seconds on the average. 
The duration o-f each food presentation was 3 
seconds. Training continued until the subject 
was eating within 1 to 2 seconds of the magazine 
presentation regardless of the subject’s previous 
position in the chamber. Magazine training was 
considered complete once the subject had eaten 
reliably during 50 hopper presentations.,

Keypeck Training
During this training the houselight was off 

and only the hopper light and center keylight 
remained on. Subjects who did not acquire the 
keypeck after 2 to 3 seconds of exposure to the 
lighted key were shaped to keypeck using the 
method of successive approximations (Keller and 
Schoenfeld, 1950). Once the center key was 
pecked, its light went off and the hopper came 
up for 3 seconds. The keylight remained off for 
the duration of the hopper presentation. Keypeck 
training was considered complete when the subject



1 8

had attained a total of 300 continuous
reinforcsmsnt (CRF) trials during tha coursa o-f 3
sassions at 100 CRF aach.

Movement Training
It bacama claar -fallowing tha first group’s 

training that soma additional training in putting 
tha haad in tha hoppar opaning was needed.
Groups 2 and 3 racaivad this movamant training 
whila group 1 did not. Group 1 want diractly to 
tha ana link trial condition of tha axparimant 
and racaivad soma additional CRF trials diractly 
before aach session in tha one link trial 
condition to anhanca 'movement toward tha hoppar 
opaning. This procedure was found to be lengthy 
and unreliable so that tha movement training was 
instituted for tha subjects of groups 2 and 3.

Tha movement training consisted of shaping 
tha subject to put its haad in tha hoppar 
opening. Successive approximations to this 
rasponsa ware reinforced with food until the
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subject had put its head in tha hoppar opaning at 
laast 15 times in succession. During this 
training, tha housalight was illuminatad 
continuously whila tha rasponsa kays wara 
darkened and inoperative, to prevent any 
responses to tha key since kaypacking had already 
bean acquired. 8ome kaypacks occurred during 
initial training but quickly ceased to occur.
Once the subject was raliably showing tha head-in 
rasponsa, it was ready for the one link trial 
training.

On* ..1 Ink t r i a l  . t fn l .n l  nq.
This training consistad of a one link 

discrete trial procedure in which the subjects 
wara required to put thair heads into tha hopper 
opening and take their heads out of the opening 
in tha presence of discriminative stlmluli. When 
the houselight came on (81) the subject was 
required to put its head in the opening and keep
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it there until the o n u t  of whita noiii (82) 
which signalled head-out. If tha haad cant out 
during whita noiia (82), tha houselight and noiaa 
want off, tha trial waa labelled a corract trial 
and the subject was presented with a keylight 
(S3) in tha presence of which a keypeck resulted 
in a 3 second presentation of a grain filled 
hopper (8r). Each food presentation was fallowed 
by an IT1 of 3 seconds during which all lights 
were extinguished, including the hopper light.

A trial was labelled as an error ifi a) the 
subject put its head in before 81 came on| b) 
the subject took its head out before 82 came on| 
or c) the subject kept its head iri* beyond the 
offset of 82. All of the above resulted in 
immediate advancement to the ITI with both 83 and 
Sr cancelled. Figure 1 is an event diagram 
representing the one link trial.

With the onset of 81 and the head-in 
response, a timer was activated to program the 
onset of 82 after 2 seconds. The white noise (82)
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Figure 1 . Event diagram representing a 1 
link trial. Vertical displacement o-f any line 
indicates the beginning and/or end of stimuli 
presented. The types of stimuli presented are 
labelled with the following symbolsi 81 * 
houselight, S2 » white noise, and 83 ■ 
keylight. Horizontal lines represent the 
duration of the stimuli presented, however, 
figures are not scaled. Vertical dashed lines 
represent timers activated to count the number 
of seconds within the time period labelledi 
FP ■,foreperiod, LH “ limited hold, and ITI m 
intertrial interval.
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remained on until a head-out response occurred or 
for the duration of 1 second. This sequence of 
events was developed for the present experiment 
to increase the likelihood that head out occurred 
at a short latency following the onset of 82. 
Analogous procedures, used in response latency 
studies by 8tebbins and Lanson (1961j1962) and 
Stebbins (1962), sought to employ a classical 
reaction time procedure to measure the latency of 
an operant following the onset of discriminative 
stimuli. In keeping with some of the vocabulary 
of these studies, the time between the onset of 
81 and the onset of 82 may be called the 
foreperiod and the duration of 82?' the limited 
hold.

In the present procedure, the subjects had to 
keep their heads in during the foreperiod and 
pull their heads out once 82 sounded but before 
the limited hold was over (before 82 ended). 
Errors a and b, as labelled above, were called 
preS2 errors and those of type c above were
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labelled limited hold irrort. Figure 2 Is an 
event diagram representing typs a, b and c 
■rrors.

Tha foreperiod Mas initially sat at 1 sacond 
and the limitad hold at 2 saconds. Thasa 
sattings wara maintainad until pra82 arrors 
droppad to 25 or fawar in two successive 
sassions. Onca this crltarion wai raachad, tha 
settings were changed to a 2 second forapariod 
and a 2 sacond limitad hold and changed again 
after criterion responding was reached to a 3 
second foreperiod and a 1 sacond limitad hold. 
Tha last setting was changed after criterion 
responding to a 2 second forapariod and a 1 
second limited hold. Thus, subjects could spend 
3 seconds maximum inside the hoppar opaning 
during tha final stage of tha ana link trial 
training. Each session continued until tha 
subject had received 20 rainforcars 
(prasantatione of grain followed by a correct 
withdrawal and a keypeck). Tha number of trials
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Figure 2. Event diagram representing 1 link 
trial errors. Vertical displacement o-f any 
line indicates the beginning and/or end of 
stimuli presented. The types of stimuli 
presented are labelled with the following 
symbolsi 81 - houselight, 82 ■. white noise. 
Horizontal lines represent the duration of the 
stimuli presented, however, figures are not 
scaled. Type A and B refer to the PreS2 
errors that occur in a 1 link trial, while 
Type C refers to the Limited Hold error that 
occurs in a 1 link trial.
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needed to produca twenty correct withdrawals and 
thus twenty rein-forcers was basad on each 
subject’s behavior.

Cessation of Eating Training.
During this training, the subject was now 

required to perform the head-in/head-out movement 
through the hopper opening twice in succession in 
order to produce 83 and the subsequent 8r.
Figure 3 is an event diagram that represents this 
training. Only type b and c errors could be made 
in the 2nd link since 81 stayed on until the head 
pulled out or 82 ended. These errors resulted in 
immediate advancement to the ITI of 3 seconds 
followed by a one link sequence in which 81 
signalled head-in and an appropriate head-out to 
S2 was followed by S3, peck and Sr. This one 
link sequence following link 2 errors was called 
a correction trial and figures 4 and 5 are event 
diagrams representing the correction trial 
following type b and c errors respectively.



Figure 3. Event diagram representing a 2 link 
trial. Vertical displacement of any line 
indicates the beginning and/or end of stimuli 
presented. The types of stimuli.presented are 
labelled with the following symbols! 81 ■ 
houselight, 82 ■ white noise, and 83 ■ \ 
keylight. Horizontal lines represent; the 
duration of the stimuli presented, however, 
figures are not scaled. Vertical dashed lines 
represent timers activated to count the number 
of seconds within the time period labelledi 
FP ■ foreperiod, LH ■ limited1 hold, and ITI ■ 
intertrial interval.
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Figure 4. Event diagram raprasanting a 2nd 
link type b error. Vertical displacement of 
any.line indicates tha beginning and/or and of 
stimuli presented. The types of stimuli
presented are labelled wi th ..the ,fol 1 owi ng.....
symbolsi 81 ■ houselight, 82 ■ w h i t e  noise,
83 ■ keylight. Horizontal 1ines; represent the 
duration of the stimuli presented, however, 
figures are not scaled. Type B refers to the 
PreS2 errors that occur in a 2nd link trial. 
Vertical dashed lines represent timers 
activated to count the number of seconds 
within the time period labelled « . FP " 
foreperiod, LH ■ limited hold, and1 ITI 
intertrial interval. The event following the 
first ITI is labelled a correction trial.
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Figure 5. Event diagram representing a 2nd 
link type c error. Vertical displacement of 
any line indicates the beginning and/or end of 
stimuli presented. The types of stimuli 
presented are labelled with the following 
symbolsi 81 ■ houselight, 82 * white noise,
83 ■ keylight. Horizontal 1inas represent the 
duration of the stimuli presented, however, 
figures are not scaled. Type C refers to the 
limited hold errors that occur in a. 2nd link 
trial. Vertical dashed lines represent timers 
activated to count the number of seconds 
within the time period labelled i . FP ■ 
foreperiod, LH " limited hold, and' ITI 
intertrial interval. The event following the 
first ITI is labelled a correction trial.
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This training was considered a basalina 
condition, after which tha subjects wara randomly 
divided into three groups that racaivad 
differential conditions with regard to the two 
independent variables explored. The two 
variables investigated werei
1) the probability of food insertion during the 
2nd 81-82 sequence (2nd link). The effects of 
two probabilities were assessedi 1.0 and .25. 
Figure 6 is an event diagram representing these 
conditions. Groups received these variables as 
either a first condition or as a later condition.
2) The extension of the ITI to 40 ■ fallowing 
2nd link limitad hold food errors '"(non-wi thdrawal 
of the head from food during the 82 and before 
its completion). The ITI remained at 3 seconds 
for all other errors. Figure 7 is an event 
diagram showing the extension of the ITI to 40 s. 
The effect of extending the ITI was assessed at 
different points in trainingi during the first 
condition (group 3) and during later conditions



Figure 6. Event diagram rapraianting a 2 link 
trial in which -food is insartad in tha 2nd 
link at a givan probability value. Vertical 
displacement of any line indicates the 
beginning and/or and of stimuli presented. Tha 
types of stimuli presented are labelled with 
the fallowing symbalsi 81 ■» houselight, 82 ■> 
white noise, and 83 ■ keylight. Horizontal 
lines represent the duration of the stimuli 
presented, however, figures are not scaled. 
Vertical dashed lines represent timers 
activated to count the number of seconds 
within the time period laballedi .FP ■■ 
forapariod, LH " limitad hold, and ITI ■ 
intertrial interval.
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Figure 7. Event diagram raprasanting a 2 link 
trial in which food is insartad in tha 2nd 
link at a givan probability valua and a 
limitad hold -food error occurs. Tha errorf 
indicated by Is in bold, refers to tha 
behavior of keeping tha head in the hopper for 
tha full one second limitad hold in tha 
presence of food in tha 2nd link. This error 
is followed by an extended 40 s. ITI as 
indicated in the diagram and the correction 
trial. Vertical displacement of any line 
indicates the beginning and/or end of stimuli 
presented. The types of stimuli presented are 
labelled with the fallowing symbol's! 81 - 
houselight, 82 - white noiier and 83 - 
keylight. Horizontal lines represent the 
duration of the stimuli prasantad, however, 
figures are not scaled. Vertical dashed lines 
represent timers activated to count tha numbar 
of seconds within the tima period labelled!
ITI - intertrial interval.
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(groups 1 and 2) .
Tsn subjects wars randomly assigned into 

three groups. Group 1 (3 subjects) received the
.25 probability of food in the 2nd link during 
the first condition. Group 2 (3 subjects) 
received the 1.0 probability of food in the 2nd 
link during the first condition and Group 3 (4 
subjects) received the 1.0 probability of food in 
the 2nd link plus the extended 40 s. ITI 
contingent on 2nd link limited hold food errors 
during the first condition.

During cessation of eating training, when
food was inserted in the 2nd link, the hopper
would be scheduled to operate folf'owing the first
head-out response. The hopper remained in the up
position until the 2nd head-out occurred or until
the limited hold timed out. If the subject
pulled its head out during the 2nd link G2 while
food was present, the head-out response was

«labelled a correct withdrawal from food. If the 
subject did not withdraw from food (head in
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beyond 82 offset) tha response wai conaidarad a 
limtad hold food arror. In addition, onca food 
was presented in the 2nd link, a third error was 
detected and recorded thereafter. This third 
error, called a cancellation error, cancelled the 
hopper in mid-operation and resulted in the 
advancement to the 3 s. ITI. The cancellation 
error occurred if the subject put its head into 
the hopper opening before the hopper was in the 
up position.

All groups received several conditions in 
which either the probability of food insertion 
was varied across conditions or the extended ITI 
of 40 s. was presented. Table 1 '"shows the 
sequence of conditions and the number of sessions 
in each condition for group 1, while Table 2 
shows the conditions and number of sessions for 
group 2. Table 3 shows the sequence of 
conditions and the number of sessions for group 
3.



Table 1
The Number of Seeeion and E x D e r i w n t a l  
Conditlone for Group 1

Condition Q (f Ofltil.L I-T.I.. dUTJI.lLl.ail. t-.flf.■eeeione

0/3 0 3 • 10
. 29/3 . 25 3 e 12

0/3 0 3 s 5
1.0/3 1.0 3 s 10

0/3 0 3 e 10
. 25/3 .25 3 s 5
.25/40 .25 40 s 10
1.0/40 1.0 40 e 20
1. 0/3 1.0 3 s 10



Tabl• 2
Th» Numbwr of 8a»«ion and Exotrlmintil 
Condition for G r o u p 2

Condition. B.ltoadL I.T.I.dun.tlon. . » ofg.B.gg.i.gni.

. 0/3 0 3 s 10
1.0/3 1.0 3 s 10
1.0/40 1.0 40 s 40
1.0/3 1.0 3 • 10
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Tabla 3
Tha Numbar of Session and Exparimantal 
Condition for Group 3_

C o n d i t io n .  P (food) ITI duration * of
ijujii-gnf.

0/3
1.0/40
1.0/3

0 
1.0 
1. 0

3 a
40 a 
3 a

10
30
8



R c m o v l  of Correction Trial
Group 4 was formed using 3 subjects taken 

-from the pool o-f the three groups but chosen on 
the basis o-f their previous relative -frequency o-f 
correct withdrawals in the last condition 
(1.0/3). One subject, who showed a low relative 
•frequency of correct withdrawals, and two 
subjects, who showed relative frequency of 
correct withdrawals in the middle range, were 
chosen. The subjects in group 4 were exposed to 
a slightly modified procedure in which the 
correction trial, which followed either a 
cancellation or limited hold food error, was not 
presented. Thus, either of the afi'ove errors 
resulted in immediate advancement to the 
scheduled ITI for that error followed by the 
beginning of a new trial (1st link). Figure 8 is 
an event diagram representing this sequence. 
During this condition, only a correct withdrawal 
from food was followed by the keylight and the 
subsequent reinforcer. This procedure was used



Figure 8. Event diagram raprasanting a 2 link 
trial in which -food is inaartad in tha 2nd 
link at a givan probability valua and. a 
limitad hold food arror occurs. Tha arror, 
indicatad by la in bold, rafara to tha 
bahavior of kaaping tha haad in tha hoppar for 
tha full ona aacond limitad hold in tha 
praaanca of food in tha 2nd link. Thia arror 
ia followad by an axtandad 40 a. ITI aa 
indicatad in tha diagram. However, in thia 
diagram* tha corraction trial is removed, 
thus* tha 40 a. ITI ia followad by tha 
beginning of a new 2 link trial. Vertical 
displacement of any line indicated’ the 
beginning and/or and of stimuli presented. Tha 
types of stimuli presented are labelled with 
tha following symbolsi 81 «■ houselight, 82 " 
white noise, and 83 ■ kaylight. Horizontal 
lines represent the duration of the stimuli 
presented, however, figures are not scaled. 
Vertical dashed lines raprasant timers 
activated to count tha number of seconds 
within the time period labelledi ITI “ 
intartrial interval.
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to a n i i i  tha influence of tha corraction trial 
on tha maintenance o-f atimulua control in the let 
link and on the maintananca o-f the relative 
•frequency of correct withdrawals in tha presence 
of food (2nd link).

Table 4 is a summary table that presents the 
main conditions for all groups.



Tabla 4
T h i M i i n  Condition* to which Each Group waa Expo»»d

Group
#

Condition*

1 .25/3 1.0/3 .25/3 .25/40 1*0/40 1.0/3
rn

2 1.0/3 1.0/40 1.0/3
3 1.0/40 1.0/3
4 1.0/40 1.0/3 1.0/40

no cor
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Results
%Figure 9a ihowi a comparison of ths grand 

mean of ths average relative frequency of correct 
withdrawals in the presence of food for each 
group during the first condition in which food 
was presented in link 2. The average relative 
frequencies were based on data from all sessions 
for each subject during each condition. The 
number of sessions for each condition varied 
across groups. This information is presented in 
the Tables (see Method section). For group 1, 
the first exposure to food in link 2 occurred at 
a .25 probability and a 3 second intertrial 
interval (ITI) followed all errors. For group 2, 
the first exposure to food insertion in the 2nd 
link was at a probability of 1.0, with a 3 second 
ITI for all errors. For group 3, the first 
exposure to food in link 2 was at a probability 
of 1.0. For this group the ITI, following only a 
limited hold food error, was 40 seconds in 
durati o n .



Figure 9 a and b. a) The grand mean o-f tha 
mean relative frequency of correct withdrawals 
from food per group during the first exposure 
to food in link 2. b) Individual subject mean 
relative frequencies of correct withdrawals 
from food during the first exposure to food in 
link 2.
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As csn bs sssn by ths figure, group 3 
exhibited substsntisi1y mors correct withdrawals 
in the presence of food than did either of the 
other two groups. Probability of food insertion 
(either .25 or 1.0) did not influence the 
probability of correct withdrawals from food. 
However, a 40 sec. ITI following a food arror 
seemed to increase the likelihood of correct 
withdrawals when o.(food insertion) <■ 1.0.

Figure 9b presents the individual subject’s 
mean relative frequency of correct withdrawals 
for each group during their first exposure to 
food in link 2. Here one can see that three out 
of four subjects contributed substantially to the 
group 3 grand mean with the lowest of the 3 
showing equivalent relative frequencies to the 
single highest responder of the other six 
subjects seen in both groups 1 and 2.

Both the group and individual data show that 
the 1.0/40 sec. condition during the first 
exposure to food in link 2 (group 3) results in



53

a) mar* subjects exhibiting correct withdrawal* 
and b) thasa correct withdrawal* occuring at a 
higher frequency.

Figura 10a shows tha effects of exposure to
tha 1.0/40 sac. condition following prior
axposura to other conditions of food prasantation 
in link 2. Groups 1 and 2 wars axposad to this 
condition aftar having baan previously axposad to 
tha .25/3 and the 1.0/3 sec. conditons. It is 
readily apparent, that 1.0/40 sac. had its 
graatast affact whan it was presented prior to 
other conditions of food prasantation in link 2.

Figure 10b shows,for individual subjects, tha
mean relative frequency of correct withdrawals
from food at 1.0/40 sac.

Figures 11 a and b and 12 a and b present 
both group grand means and tha individual subject 
means of the relative frequency of correct 
withdrawals for those groups (both 1 and 2) that 
were exposed to a 1.0/3 sec. condition prior to 
the 1.0/40 sec. condition. Both figure 11a and



Figaro 10 * and b. a) Tha grand maan of tha 
maan ralativa fraquancy of corract withdrawals 
from food in tha 1.0/40.sac. condition, during 
a latar axposura to food in link 2, for groups 
1 and 2 and during tha first axposura to food 
in link 2 for group 3. b) Individual subjact 
maan ralativa froquancias of corract 
withdrawals from food in tha; i.0/40 sac. 
condition, during a latar axposura to food in 
link 2, for groups 1 and 2 and during tha' 
first axposura to food in link 2 for group 3.
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Figure 11 a and b. a) Tha grand naan of tha 
maan ralativa frequency of correct withdrawals 
■from food for group 1 in tha 1.0/3 lac. a« 
compared to tha 1.0/40 lac. condition. b) 
Individual subject mean ralativa frequencies 
of corract withdrawals from food for group 1 
in the 1.0/3 sec. as compared to tha 1.0/40 
sec. condition.
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Figure 12 a and b. a) The grand mean o-f the 
mean relative -frequency of correct withdrawals 
-from food -for group 2 in the 1.0/3 sec. as 
compared to the 1.0/40 sec. condition. b) 
Individual subjects mean relative frequencies 
of correct withdrawals from food for group 2 
in the 1.0/3 sec. as compared, to the 1.0/40 
sec. condition.
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12a i H q m  that tha ralativa -fraquancy o-f corract 
withdrawals incraasad whan tha 1.0/40 sac. 
condition was lntroducad. In -fact, -for group 1, 
as shown in figure lib, two out o-f tha thraa 
subjects increased correct withdrawals, with 
subject 304 moving -from a previous fraquancy of 
zero to an increased value of 8% once the 1.0/40 
sec. condition was presented.

Figure 12b shows that the average increase 
seen in correct withdrawals at the 1.0/40 sec. 
condition as compared to the 1.0/3 sec. condition 
is, for group 2, largely based on the 
contribution of subject 109 whose correct 
withdrawals increased substant i al f'y once the 40 
sec. ITI was added for limited hold food errors.

These four figures (11 a and b, 12 a and b) 
show that during a later exposure the 1.0/40 sec. 
as a second condition had a greater effect on 
increasing the likelihood of correct withdrawals 
than did the 1.0/3 sec. as a second condition.

Figure 13 a and b present the data for group
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Figure 13 a and b. a) Tha grand mian of tha 
ean relativa fraquancy of corract withdrawals 
rom food for group 1 across conditions (.25/3 

sec. in tha first exposure to food in link 2, 
.25/3 sac. in a later exposure to food in link 
2, and tha .25/40 sec. in a later exposure to 
food in link 2). b) Individual subject mean 
relative frequencies of correct withdrawals 
from food for group 1 across conditions (.25/3 
sec. in the first exposure to food in link 2, 
.25/3 sec. in a later exposure to food in link 
2, and the .25/40 sec. in a later exposure to 
food in link 2).
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1 during three of tha conditions to which it was 
axposadi 1) tha .25 probability of food 
insartion with tha 3 sac. ITZ as a first 
axpoiura, 2) tha .25 probability of food 
insartion with tha 3 sac. ZTI as a latar 
exposure, and 3) tha .25 probability of food 
insertion with tha 40 sac. ITZ as a latar 
exposure. One can sea in Figure 13 a, that 
correct withdrawals occurred 13% of tha tine 
during tha first exposure but declined to IX 
during a latar exposure and than rose to 6% with 
the imposition of tha .25 combined with tha 40 
sac. ITZ. Figure 13 b shows that two out of 
three individual subjects produced correct 
withdrawals throughout tha first exposure, 
decreasing to only 1 subject during a later 
exposure at the same .25/3 sec. condition. 
However, once the .25/40 sac. condition was 
added, both subjects who responded initially in 
the first exposure to food in link 2, increased 
correct withdrawals to between 8% and 10%.
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Thasa rasults show that ths 40 ssc. ITI had 
an affact during a latsr condtion of food 
prasantation whan concurrant with tha .29 
probability condition.

All of tha corract withdrawal data hava shown 
that such withdrawals occurrad at a highar 
ralativa fraquancy whan an axtandad ITI was 
presantad for nonwithdrawal from food during tha 
first condition of food prasantation in link 2 
and during latar conditions of food prasantation• 
Indaad, group 1 (.29/3 sac. condition as a first
axposura to food in link 2 ) showad a 
datarioration of corract withdrawals whan tha 
.29/3 sac. condition was raintrodti'cad following 
axposura to othar conditions. Tha datarioration 
was ravarsad whan tha .29/40 sac. condition was 
prasentad. Although an incraasa in rasponding 
was saan during a latar staga of training for 
both tha .29 and 1.0 valuas whan cambinad with 
tha 40 sac. ITI, tha graatast affact on corract 
withdrawals from food was saan whan tha 1.0
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probability value was presented in combination 
with ths 40 sac. ITI during tha first axposura to 
food in link 2.

Tha focus so far in this saction has baan on 
corract withdrawals, but within aach link thara 
wara 3 possibla ways a subjact could raspondi 1) 
by withdrawing from food even though tha food 
ramainad for an additional sacond (laballad a 
corract withdrawal), 2) by staying in tha hoppar 
opaning and continuing to oat for tha ronalndar 
of tha additional 1 sac. (laballad a limitad hold 
food error), and 3) by going into tha hoppar 
opening just before tha food was presented thus 
cancelling tha hoppar presentation in that link 
(laballad a cancellation error).

Figure 14 a, b and c presents tha grand mean 
of the average relative frequency of all throe 
categories of behavior within tha 2nd link when 
food was present (corract withdrawals, food 
errors and cancellation errors), for groups 1, 2 
and 3 across tha conditions to which each group



Figure 14 a, b and c. a) The grand mean of 
the mean relative -frequency of correct 
withdrawals from food, limited hold food 
errors and cancellation errors for group 1 
across all conditions (.25/3 see., 1.0/3 sec., 
.25/3 sec., .25/40 sec., 1.0/40 sec., 1.0/3 
sec.). b) The grand mean of the mean 
relative frequency of correct withdrawals from 
food, limited hold food errors and 
cancellation errors for group 2 across all 
conditions (1.0/3 sec., 1.0/40 sec., 1.0/3 
sec.). c) The grand mean of the mean 
relative frequency of correct withdrawals from 
food, limited hold food errors and' 
cancellation errors for group 3 across all 
conditions (1.0/40 sec., 1.0/3 sec.).
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was ixpoicd.
As can bs sssn in Figurs 14 a, corrsct 

withdrawals for group 1 occurred at 13X during 
ths first exposure to food in link 2, 
dstsrioratsd in ths nsxt two conditions (1.0/3 
sac. and .2S/3 sac.) to IX, increased slightly in 
the next condition (.25/40 sac.) to 6X and 
incraasad still further in the last two 
conditions (1.0/40 sac. and 1..0/3 sac.) to 9X and 
13X respectively. In this case, one can see that 
tha deterioration as mentioned above reverses 
with the .25/40 sec. condition and correct 
withdrawals continue to increase with the 
subsequent presentation of the 1.6/40 sec. 
condition and with the 1.0/3 sec. condition.

One can also see that the relative frequency 
of food errors was high during the first exposure 
to food in link 2 and increased during the next 
two conditions (1.0/3 sec. and .25/3 sec.) but 
subsequently decreased during the last three 
conditions (.25/40 sec., 1.0/40 sec. and 1.0/3



sac.), reflecting ths fact that tha corract 
withdrawals and tha -food arrori ara complamantary 
naasuras.

On tha othar hand, cancallation errors 
aliminata tha food prasantation and so these 
relative frequencies ara based on cancellation 
occurences divided by tha scheduled number of 
food presentations. Group 1 shows that 
cancellation errors occurred within the range of 
10% to 30% across all conditions and showed no 
apparent trend.

Figure 14 b presents the data for group 2.
As already seen in group 1, there was an increase 
in the grand mean of the average Relative 
frequency of correct withdrawals once the 1.0/40 
sec. condition was presented. Similarly, the 
relative frequency of limited hold food errors 
decreased as the correct withdrawals increased 
but continued to occur as the predominant way of 
responding within a 2nd link with food (staying 
at a high range of 80% to 97%). Cancellation
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■rrors, although not as high as in group 1, fall 
within a ranga of 8% and 10%.

Figure 14 c prasants tha data for group 3. 
Hara ona can claarly saa similarity in tha 
distributions of both corract withdrawals and of 
limited hold food errors ( 45% and 55% 
respectively). This similarity increased when 
tha group was exposed to tha 1.0/3 sac. condition 
fallowing tha first axposura to link 2 food undar 
tha 1.0/40 sac. condition (48% and 52%). 
Cancellation errors remained tha same for both 
conditions at 33% and 32% raspactivoly.

Figure 14 a, b and c show, in general, that 
all three groups showed an increase in the mean 
relative frequency of corract withdrawals when 
tha 1.0/40 sec. condition was introduced.
However, limited hold food errors were 
immediately apparent from the first session on 
and predominated during most 2nd links with food 
especially for groups 1 and 2 where they remained 
within the range of 80% to 100%. There was no
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clear trend of cancellation error* displayed 
across groups or conditions except that they -fell 
within a range of 7V. and 33%.

Even though group 3 showed similar 
distributions of food errors and correct 
withdrawals, no growth was seen in correct 
withdrawals across sessions for those subjects 
showing relative frequencies in the low and 
middle range, suggesting that whatever the 
subjects were doing when that condition was 
begun, was stabilized and preserved more 
effectively than by any other condition. Figures 
15, 16, 17, and 18 show this effect for each
subject in group 3. As can be seen by the 
figures, subjects showing relative frequencies of 
correct withdrawals in the low, medium and high 
range stayed within a consistent range across 
sessi on*.

Figure 19 a, b and c presents the 
relationship between limited hold food errors and 
the other two limited hold errors that could be



Figure 15. The absolute number of responses 
(correct withdrawals from food, limited hold 
food errors and cancellation errors) during 
the 2nd link across sessions for subject 303 
in group 3 during the first exposure to food 
in link 2.
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Figure 16. Th® abiolut® number of r®«pons®i 
(corract withdrawals -from food, limitad hold 
■food arrors and cancallation arrort) during 
tha 2nd link across sassions for subject 301 
in group 3 during tha first axposura to food 
in link 2.
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Figure 17. Tha absolute number of responses 
(correct withdrawals from food, limited hold 
food errors and cancellation errors) during 
the 2nd link across sessions for subject 163 
in group 3 during the first exposure to food 
in link 2.
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Figure 18. The absolute number of responses 
(correct withdrawals from food, limited hold 
food errors and cancellation errors) during 
the 2nd link across sessions for subject 165 
in group 3 during the first exposure to food 
in link 2.
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Figure 19 a, b and c. a) Tha grand m a n  of 
tha maan ralativa fraquancy of limited hold 
food arrora aa comparad to limitad hold let 
and 2nd link arrora without food for group 1 
acroaa all conditiona ( .25/3 aac., 1.0/3 
aac., .23/3 aac., .25/40 aac., 1.0/40 aac., 
1.0/3 aac.). b) Tha grand maan of tha maan 
ralativa fraquancy of limitad hold food arrora 
aa comparad to limitad hold lat and 2nd link 
arrora without food for g r o u p :2 acroaa all 
conditiona ( 1.0/3 aac., 1.0/40 aac., 1.0/3 
aac.). c) Tha grand maan of tha maan 
ralativa fraquancy of limitad hold food arrora 
aa compared to limitad hold lat and 2nd link 
arrora without food for group 3 acroaa all 
conditiona ( 1.0/40 aac. and 1.0/3 aac.).
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exhibitedi limitad hold arrora in tha lat link 
(during, which food was navar praaantad) and 
limitad hold arrora in tha 2nd link triala in 
which food waa not praaantad. It waa expected at 
the atart of the experiment that once limitad 
hold food arrora occurred in the 2nd link whan 
food waa present, that thaaa arrora would 
influence tha atimulua control that had bean 
pravioualy eatabliahed. To teat thia prediction 
the 1st link waa left without food ao that one 
could have a compariaon link within each aaaaion. 
This comparison or control link would provide the 
opportunity to detect tha breakdown of stimulus 
control if it ware to occur. The "2nd links could 
also occur without food but only under the 
following conditional whan tha probability of 
food insertion was at .25 thus leaving some 
trials where there were two links without food) 
in a correction trial that followed a limited 
hold food error. During the latter condition a 
correct withdrawal would produce the keylight
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(S3) in tha prasanca of which a pack would ba 
rai nforead.

Figura 19 a, b and c shows that for all 
groups across all conditions limitad hold 1st 
link and 2nd link (without food) arrors wara 
consistently low, occuring within tha ranga of OX 
and 5X. Thara was no growth saan in tha error 
rata indicating that stimulus control was 
eliminated in tha food link without increasing 
errors in tha 1st link or tha 2nd link (without 
food).

Figura 20 shows tha last condition of the 
experiment (removal of the correction trial) 
which occurred for tha three subje'cts selected to 
form group 4. The figure shows a comparison 
between tha grand maan of tha average relative 
frequency of correct withdrawals, limited hold 
food errors, cancellation arrors and limitad hold 
1st link errors during tha last three conditions 
to which all subjects were exposed. Of 
particular importance is the last condition which



Figura 20. A comparison batwaan tha grand 
maan of tha maan ralativa fraquancy of corract 
withdrawals from food, limitad hold food 
arrors, cancallation arrors and limitad hold 
1st link arrors for group 4 during tha last 
thraa conditions to which it was axposad 
(1.0/40 sac., 1.0/3 sac., and tha no 
corraction trial condition).
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w a s  called the removal o-f correction trial (no 
correction trial) condition. Here the procedure 
was changed so that limited hold food errors 
would not be fallowed by the sinQle link 
correction trial. Rather, a new trial would 
immediately follow the ZTI (see Figure 8). The 
significant finding in these data is that the 
limited hold 1st link errors increased 
substantially in this no correction trial 
condition, while leaving the other responses 
relatively unaffected. There was only a slight 
decrease in the mean relative frequency of 
correct withdrawals and food arrors during the no 
correction trial condition.

Figures 21 and 22 a and b, present the mean 
relative frequency of correct withdrawals, 
limited hold food errors, cancellation errors and 
limited hold 1st link errors for the individual 
subjects across the last three conditions to 
which they were exposed. Figure 21 a shows that 
the mean relative frequency of correct



Figure 21 a and b. a) Individual subject naan 
relative -frequencies o-f correct withdrawals 
-from -food during the last three conditions to 
which group 4 was exposed (1.0/40 sec., 1.0/3 
sac., and no correction trial). b ):Individual 
subject mean relative -frequencies of limited 
hold food errors during the last three 
conditions to which group 4 was exposed 
(1.0/40 sec., 1.0/3 sec., and no correction 
trial).
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Figure 22 a and b. a) Individual subject 
mean relative frequencies of cancellation 
errors during the last three conditions to 
which group 4 was exposed (1.0/40 sec., 1.0/3 
sec., and no correction trial). b); Individual 
subject mean relative frequencies of limited 
hold 1st link errors during the last three 
conditions to which group 4 was exposed 
(1.0/40 sec., 1.0/3 sec., and no correction 
trial).
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withdrawals dscrsassd for three out of ths thrss 
subjscts whsn ths last condition was prosontod 
(no corrsction trial). Figure 21 b-shows that 
ths alight dscrsaas as shown by ths group grand 
mean of ths avsrags rslativs frsqusncy of limitsd 
hold food srrors is dus to ons subjsct (#455) 
whoso substantial dscrsass in food srrors offsot 
ths slight incrsasss shown by ths othsr two 
subjscts in ths last condition. In fact, #455 
stoppsd responding and did not finish ths. last 
two sessions to which it was exposed. Figura 22 
a shows that the average rslativs frequency of 
cancellation srrors increased for two out of 
thrss subjects during ths last condition. Figurs 
22 b shows that the limited hold 1st link errors 
incrsassd substantially for all 3 subjscts within 
group 4 during the last no corrsction trial 
condition.

Ths general findings seen in ths last throe 
figures (20, 21 and 22) are that the stimulus 
control seen in ths 1st links and 2nd links
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(without -Food) as displayed by ths virtual non­
existence of limitsd hold errors in these links 
across conditions, was indeed disrupted when the 
correction trial was taken out. This shows that 
the opportunity for reinforcement following a 
correct withdrawal in a non-food link is needed 
to maintain stimulus control in the 1st link at a 
high level of accuracy. In addition, the fact 
that correct withdrawals from food did not 
deteriorate completely indicates that the 
correction trial was not necessary to sustain 
correct withdrawals from food once they were 
establi shed.
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Discussion
Ths prsssnt sxpsrimant was designed to assist 

the conditions influencing the cessation of 
ingestion. Zt was anticipated that by getting 
initial discriminative control over the movement 
of withdrawal in the absence of food, this prior 
training would increase the likelihood that 
withdrawals would continue to occur once food was 
added to the situation. If withdrawals did 
occur, they would be immediately reinforced.

The influence of different probabilities of 
food insertion in the 2nd link was tested in
Broups 1 and 2. Ths values of Q-.23 and g-i.o 
were assessed during a first exposure to food to 
see whether intermittent or continuous food 
insertion was more effective in producing and 
maintaining correct withdrawals from food. The 
results showed that neither group exhibited 
substantial relative frequencies of correct 
withdrawals.

Qroup 3, however, did show a substantial
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rslativs frsqusney o-f corrsct withdrawals during 
its first sxposurs to food in link 2, as comparsd 
with groups 1 and 2. This group was sxpossd to a 
1.0 probability of food lnssrtion with a 40 sac. 
ITI following a limitsd hold food srror during 
its first sxposurs to food in link 2. It saamad 
that both ths 40 sac. ITI and ths first condition 
of sxposurs to food in link 2 wars nasdsd in 
ordar to got ths most substantial rslativs 
frsqusnciss of corrsct withdrawals from food.
Ths offset sasn with ths 40 sac. ITI fallowing a 
limitsd hold food srror is psrhaps analogous to 
ths finding of Fantino (1966). His work asssssod 
ths influancs of an sxtinction por^iod following 
ths dolivory of an immsdiats rsinforcor (givsn 
for packing ths kay) as opposod to a grsatsr 
amount of rsinforcsmsnt following a dslayod 
ksypsck. Ho found that subjscts who wars sxpossd 
to a 30 minuts sxtinction pariod following 
immsdiats rsinforcsmsnt and 3 fasdings following 
a dslaysd peck, showod an incroaso in ths
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percentage of delayed packs sxhibitsd especially 
at 1/2 and 1 ssc. dslays. Howavar, as ths 
required delay to keypeck increased to 3 sec., 
the percent o-f delays obtained decreased to less 
than 5% even under the 30 minute extinction 
condition. In other words, the decrease in the 
overall density of reinforcement (with the 
imposition of the 30 minute extinction period) 
had an effect on the delayed keypecks if the 
delay was within the range of 1/2 to 1 sec.

Fantino’s results are consistent with the 
present study in that partial control over 
behavior was obtained when the consequence for 
that behavior was increased. In Fantino’s work 
the consequence for not delaying a keypeck was 30 
minutes of extinction fallowing the ingestion of 
immediate food. In the present study the 
consequence for not withdrawing from food was a 
40 second ITI following the ingestion of 
immediate food. The findings in both experiments 
showed that there was an increase in responding
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(percentage of dalayad kaypacka in Fantino’s 
work, and an incraaaa in tha ralativa fraquancy 
of corract withdrawals in tha prasant work) whan 
thara was a consaquanca for not emitting tha 
behavior in question. In addition, both 
experiments used a period in which thara was no 
opportunity for rainforcanent (labelled an 
extinction period by Fantino and an ITI in the 
present work) which inadvertantly changed tha 
overall density of rainforcanent par session. It 
is unclear, than, whether tha control over 
responding in both experiments was due to the 
decrease in tha overall density of rainforcanent 
or to tha extinction period par s£*.

Although the relative fraquancy of correct 
withdrawals increased during tha 40 second ITI 
conditions as opposed to other conditions, 
responding did not grow or reach 100X. This is 
also consistent with Fantino’s findings in which 
the average percentaga of responding seen did not 
go above 60X even with tha most stringent penalty
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(a 30 (nin. •xtinction pariod -fallowing immediate 
rainforcamant). This suggests that it might ba 
more difficult to gat control over a response 
that has two temporally competing consaquancasi 
an immadiate rainforcement and a delayed 
extinction period.

That tha relative fraquancy of correct 
withdrawals from food did not grow or roach 100X 
can be understood in the present experiment by 
the consideration of the potent competition of 
immediate food inherent in the procedure itself. 
For example, in the present study, the question 
was whether one could get an organism to stop 
eating. This necessarily implles^'a procedure in 
which the organism already has the food in its 
mouth. Under these conditions, one 
interpretation may be that food in the mouth 
elicits eating. Another explanation may be that 
the subject is already consuming an immediate 
reinforcer. In either case, the only consequence 
capable of being controlled by the experimenter
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ia delayed until after tha -food la ingested. Tha 
present atudy introducad a pariod of axtinctlon 
following non-withdrawal from food, and tha 
raaulta ahowad that ana ia abla to gat 45X 
corract withdrawala from food if tha axtinction 
pariod ia praaantad during tha aubjact’a firat 
axpoaura to link 2 food.

Thia 45% fraquancy of corract withdrawala 
from food may ba attributabla to tha fact that 
extinction cannot ba uaad to pravant non­
withdrawal from occurring and tharafora cannot 
pravant tha organism from obtaining immadiata 
rainforcamant for non-withdrawal. Many 
rsiaarchars hava documented tha cd'mpetition of an 
immadiata rainforcar varsua a dalayad ona on 
choica bahavior (Rachlin and Qraan, 1972|
Ainslia, 1974| Mazur and Logua, 1978| Logua 
et.al., 1984) and Logua and Pana-Corraal, 1984).
In fact, Rachlin and Qraan (1972) atata that if

..."an altarnativa can ba choaan it muat 
also bo capabla of being rejected. Yet, an 
organism could not rejact a rainforcamant
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with no delay. To say D*0 inpllii that the 
organism "has" the rei nf or cement • It Is 
reasonable to consider preference to be 
in-finite -for a reinforcement already 
obtained."
The predominance of limited hold food errors 

seen In this experiment attests to the fact that 
when food is immediately available it serves as a 
potent reinforcer for non-withdrawal from food. 
The predicted direction of the equation stated by 
Rachlin is extended by these results but the 
boundaries of the equation, that is, when delay ■ 
0 the value of the reinforcer is infinite, is not 
supported by the present study. In fact, some 
correct withdrawals from food occurred and 
persisted throughout the experiment with the 
strongest effect seen in group 3 during the first 
exposure to food in link 2. In other words, 
subjects learn to forego same immediate food if 
there is a substantial differential between the 
consequences of withdrawing and remaining.

However, most subjects under almost all . 
conditions showed a proponderance of limited hold
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•food irrari. A passible explanation -for the 
periiitence of limited hold food errors may be 
not only the competition of food as an immediate 
reinforcer but also the competition of food as an 
eliciting stimulus for eating. It seams logical 
then that an effective way to eliminate the 
strong competition of an eliciting stimulus as 
well as an immediate reinforcer is to prevent the 
organism from obtaining it in the first place.
In Rachlin’s case, subjects were required to take 
an unalterable route chosen to be a sufficient 
temporal distance away from the availability of 
the reinforcer. In the Cole at al., 1982| Coll,
1983 1 and Stern, 1986 experiments,'' extinction 
was used to prevent the subject from obtaining 
the immediate rainforcer given unauthorized 
approach. In all of the above experiments, the 
procedures do not allow for immediate food to be 
obtained. However, in the Rachlin and Srean 
procedure, the temporal distance parameter is 
used to enhance the likelihood of making a choice



101

for the larga but delayed rainforcar. As ths 
choics time is mads at a greater tsmporal 
distance from food availability, most subjscts 
show a tsndsncy to maks mors 1arge,delayed 
reinforcar choices. However, this prafsrsncs doss 
not occur for all subjects. In tha Cole at a l .,S
1982| Coll, 1983| and Stern, 1906 axperlmants, 
however, BOX reliable refrainment can be obtained 
in all subjects.

Some work done by Mazur and Logue (1978)| 
Logue, Rodriguez, Pena-Correal and Hauro (1984)j 
and Logue and Pena-Correal (1984), has explored 
the effects of allowing the organism to change 
its choice as time draws closer to the 
availability of the reinforcer. These workers 
consistently found that original large reinforcer 
choices changed to preference for small, more 
immediate reinforcers as the delay to the small 
reinforcer was decreased. They found that the 
use of fading procedures helped to maintain 
original large, delayed reinforcer choices
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despite immadiata relnforcer altarnativas for 
exparimantal groups ovar control groups who 
hadn’t recaivad any fading. However, thay do not 
find 100% choica for tha largo, delayed 
rainforcar* within sassions or for all subjects. 
It saams than, that if a subjact is allowad to 
obtain ths small, immadiata rainforcar, tha 
subjact will choosa it most timas daspita an 
alaborata history using fading tachniquas. Logua 
at a l .’s procadura doas not usa axtinction to 
aliminata tha possibility of obtaining a potant 
immadiata rainforcar. This faatura whan 
axarcisad sarvas to strangthan approach bahavior 
to gain small, immadiata reinfarcers on 
subsaquant opportunities.

Based on tha above axparimants, it saams that 
tha most reliable procadura to obtain refrainment 
from food (that is, not initiating ingestion) is 
one which employs extinction. This procedure 
developed and tasted by Cola at a l •, 1982; Coll,
1983; and Stern, 1986, produced reliable



103

refrainment in tha praianca o-f •food -for all 
subjects. These studies together with the 
present experiment show that one can gain precise 
control over approach behavior leading up to 
ingestion through the use of extinction for 
unauthorized approach more reliably than one can 
gain control over the termination of ingestion 
itself.

The fact that subjects initially and 
persistently made many limited hold food errors 
(between BOX to 100X) when exposed to food and 
very few (IX to 5X) limited hold errors whan food 
was not present, suggests that the addition of 
the food in the 2nd link served not only as a 
potent rainforcar but may have served also as a 
conditional stimulus which cued the organism to 
continue eating (iei to not withdraw from food). 
Thus, it seems that an additional discrimination 
emerged that was conditional upon the presence of 
food in the 2nd link. This is indicated by the 
persistence of stimulus control seen in the links
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without food despite tha fact that non-withdrawal
V

from food had been rainforcad in tha 2nd link 
with food.

In m m ,  it aaams poitibla that food may hava 
functioned in thraa different way* during link 2i
1) as an immadiata rainforcar for nonwithdrawal,
2) as a conditional discriminative stimulus that 
signalled nonwithdrawal only in its presence, and
3) as a eliciting stimulus for eating.

Tha major findings of tha present experiment 
may be summarized by the following statements!
1) The combination of the probability of food 
insertion at 1.0 with the 40 sec. ITI for non- 
withdrawal from food was needed during a first 
exposure to food in link 2 in order to produce 
substantial relative frequencies of correct 
withdrawals from food.
2) The highest relative frequency of correct 
withdrawals from food occurred for group 3 (lei 
group 1 « . 13| group 2 ■ .04 and group 3 » .45).
3) Comparisons between the limited hold food
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srrors and tha limitad hold 1st and 2nd links 
without food suggssts that a conditional 
discrimination may havs boon acquirsd ones food 
was addad in tha 2nd link.
4) Tha ramoval of tha corrsction trial for group 
4 did not aliminata tha rslativs fraquancy of 
corract withdrawals from food for all subjscts 
suggasting that tha corraction trial is not 
naadad to maintain tha ralativa fraquancy of 
corract withdrawals from food ones astablishad.
5) Tha incraasa saan in tha limitsd hold 1st 
link srrors following tha ramoval of tha 
corrsction trial in group 4 indicatas that tha 
corraction trial was naadad to maintain stimulus 
control of withdrawing in tha non- food links. 
Howavar, tha braakdown in stimulus control in tha 
1st link (non-food) as avidancad by tha incraasa 
in arrors did not influanca tha ralativa 
fraquancy of corract withdrawals from food. This 
suggasts that onca food was addad in tha 2nd 
link, a conditional discrimination may hava baan
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-formed thus making sach link indspandant o-f ths 
other.
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