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_ Several studtes have shown that ptgeons prefer varlable
_'o;er ftied schedules of re1nforcement The present research
exam1ned ﬁreference for var1ab1e versus fixed scheduies of"
- secondary relnforcemeng in humans . Expertment 1 used a
jconcurrent chawng procedure allowing subJects to choose
between*mutually exc]us1ve f1xed 1nterva1 (FI) 30 sec ~and
"m1xed-1nterva1 (MI) 30-sec alternat1ves ' fﬂé 4effect of
frandomﬂﬁss *n the MI schedute' wase also exam1ned the
cohponent 1ntervals iuere pres ted in e1tHer the standard
Q'random order OP€1n ‘a nonrandom a]ternat1ng order ftang "AMI"

'n30 -dec schedule) Exper1ment 2 used a- s1mL1ar procedure to

. directly compare preference for MI 30- Sec Versus AMI .-30-sec

, alternat1ves The requts from these two ewperrments were
1ncons1stent and contr5d1ctory Exper1mentvc35 used an
\ A <" N
'ent1re1y different procedure and presented subJects a s1ng]e
3

choice. between fixed" and van1ab1e a]ternat1ves with much
»1arger.t1me delays and re1nforcementbamOUntsﬂ i.e., sSubjects
: coujd.receive ten_doglars~at the endﬁqﬁ one monthutthe fixed
alternat}QeL”‘ or _théy cou]d g%mbTe on receiving it
inhediaiel; Or¥in two months- (the varrable alternative)

Nine out//of ter subJects chose the var1able alternat1ve

These resu]ts are re]ated to the ab111ty of human subjects
to’ respgndc in germs of large re1nforcers presented at long

delays. -
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"intsrod0ction . o v

Choice and preference are fundamental aspects of _buman'

behavior. - Ind1v1dua]s character1stxcally d1strtbute,

e

._-responses among many a]ternat1ve sources of reJnforcement.
v'j‘Alternat1ves may dif#er id the typej and amount -of

reinforcement, as well as in - the contingencies . of

: oo
re1nforcement , Co e

{
v i :

Preference for d1fferent types of cont1ngenc1es may beA

an imporggnt factor in human behaVTOP For example Emerson

"(1972) has proposed that humans prefer var1ab1e “over fixed.

schedules ‘of soc1a1 re1nforcement Ind1v1duals who deliver

1]

5001a1 rewhforcement on more var1ab1e scheduJes may thereby

‘exert greater 1nfluence over the behav1or of others. - Thus,

schedule preference may be a determ1nant in many social

phenomena such as dom1nance 1eadersh1p, and diarisma This
4

'suggests tha; an 1nd1v1dual s d1str1but1on of behavior may

be ™ altered by ‘chang1ng the‘ operating contingencies in a -

cho1ce s1tuat1on In summary, an analysis of ‘scheddle

preferences in  humans may have important implications for

the prediction, and controT of human behav1or The presentﬂN
research 1nvest1gated human preference for var1ab1e .versus
fixed schedules of reinforcement. .

The most ~ common paradigm used ‘to:ﬂmeasure schedute
preference ‘is the two-link concurrent-chains ° procedure

(Autor, 1969) In the imitial ]1nk the suoject responds on

two concurrently ava11ab1e alternat1ves, usua]ly programmed



on equal var1ab1e 1nterval (VI) schedules ' Meeting ‘the

..requ1rement on -an )1n1t1a1 hwnk alternatwve resutts 1n the;}h*sf;

presentat1on of’ a—term1nal l1nk schedule ef uretnforcement ”
Th1st1s f1gnalled by- an exterocept1ve st1mu1us change whllebo;;: f

the other alternat1ve becomes _1noperat1ve Thus, in -the;

1q1t1al l1nk, the subject _chooses between two mutually;

; exclustve termina1‘fltnk schedules :’Preference‘ between:

‘ - : - , 4 > T,
terminal 1ink schedules 'is - measured by relat1ve rate of‘ SR

responding on the initial 1ink schedu]es o o TET
,Af second~ paradtgm for measur1ng schedule preferences
ut111zes the sw1tch1ng procedure dev1sed by F1nd1ey (19&8)
Responses on; a change over_ (CO) alternat1ve change the
scheduleaof re1nforcement ln effect on a second alternat1ve

For example in the proc re employed by Sherman and Thomas r‘
(19a68), 1f the f1rst ‘response was on the co a]ternatwe ‘the' : "', A
subject could not sw1tch back to the or1gwnal schedu]e .
They were then comm1tted to- rece1v1ng retnforcemenb on thefi

. new schedule S1m11arly, if the1f1rst response was on the B
presented SChedule, the subJect was comm:tted to rece1v1ng ."{ ‘1
reinforcement on that sehedule. | Thus,. the f1rst response w
was a choice response and was s1m1lar to the 1n1t1al 1ink

choice phase in. the concunrent chalns procedure

3

| .
Both ‘of these parad1gmsv'separate responding' fon a

schedule from respondtpg on a schedule Response rates on a
schedule are not good measures of preference for alternatlve

cont1ngenc1es of re1nforcement s1nce they may be heavt]y

. . ,
W . . .
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influ?nced: by charhc%?riétigé of the schedule itself. The
'boncurrent:chafns Uprocedqre‘ has . an Dapdition?ﬂ édVantage
since - it pfoVidesda measdre of‘résponsé<rate bn the initial
“links (in 5dditionmfo.CQ respongpé).. The Findley prOéedure
may be considered: s§%i1ar» to. a.chaihs procedure with FR
initial 11@? scﬁedgles.

fox e cohcdrrent-chains procédﬁré. with Ffirst link VI
schédulés. can‘bé»Fegarded as an extended version of a
simple ,concurnént VI scheduis. A we1]=KnoWn'fihding in the
experimental analysis of chnice behavfo# is thét';bigeons

e

match relative ,.rate of responding on twn concurrently

& "
. L AR v ot ;
presented V! schedules’ to t1elative ‘jat°‘“of reinforcement
. . - L ’ A
(Herrngtein. 1961). 1"is effect, known as the matching law,

b .
E

hﬁé been rep}i“aféd it n variety ~f situations and species
(dé Villiers. 1977). including homans (Mior ce &‘Epling,
1983) . ‘U§inglthe cohcur rent chains D'OCQdHPe, Hefrnstein
(1964a) found tth pigeons hatrhed v 1atj - rate BF initial
lirk responding to reﬁ%ti\P el e of terminal Tink
re’nfnréemﬁnt ‘when b bt rminhl linke nciated of V1 oand
VD he b lee

Tev  anntlspy mv[“nv iment Herrngtein (17845 'und tha't
when one terminal Tink wa-~ g fivxed 1'\t'(:‘;"’a] ’FI‘J schedule,

pigeons responded (o a VI alternative more than predicted

°
»

hy relat e rates of reinforcement.  More epecifically.

although the arit'wetic mea ' of each schedule vere equal.

St

Q.g \/‘ Yy e ATETRE | 2 I AR "\;geﬁ“q ,\|..4‘,'0‘\, l"érﬁl"‘F‘('
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the;VI a]ternatiVei_ Subsequent.reeearch found that animals:” 
pnefenhed variab]et over f?xeq schedu]es whether the
.schedules were interval (Da?ison; t1969, 1972; Hursh &
Fantino, 1973; Killeen, 1968; Navarick & Fantino, 1972,
1975), ratio (Fantino, 1967; Hendry, 1969: Navarick & |

Fantino, 1972, -1975'vRider,.1983b Sherman ‘& Thomas 1968),
or: response independent de1ay of re1nforcement (C1cerone,
1976; Rider, 1983a).  With the exception of Sherman and
Thomas who employed'the Ftndley‘ switchtng, paradigm, thése
studies used the concurrent-chainS‘procedune' Final]y; 15'
mos t of these experlments the var1able a]ternat1ve cons1sted,
of a "mixed" schedu]e ~a type of vaHQable schedule which
controls for the number and size of component values in the
schedule. Eor' examp]e a m1xed 1nterva1 tMI) 30-sec
schedule m1ght cons1st of an equal number of 15~'and 45-Sec
intervals presented in random order _ ‘ | J “
Herrnstein (1964b) accounted for;"breference* for the

¥

variable scheduyle by suggesting that a temporal scaling
factor‘m;; be imvolved.. In this account _the shorter'
component intervals  in  the ;vL schedule exert a -
disoroportionate'influence on responding, i:e., they are
‘weighted' more heavily. A number of stldies have attempted
to derive a transformation ru;e on ”tnis basis (Davieon,
1969, 1972; Hursh & Fantino, 1972; Killeen, 1968), but

results bhave been inconsistent. Foﬁ. example K1lleen

suggests a harmon1c tranefnrmat1on of the 1ntervals wh1le



1

DayiSéh’é (1969) reéu]tg' are .,best described by a
tranngrmatioh of. the rec}ﬁfbcaTé'G% the intefvals to the
third power. Frankel and Vom Saal (1976) conclude that "no
consfstent transformation has been found which is adequate
to account for more than a limited set of data" (p. 71).
Neverthe]esé, él1 suggested transformations weight shorter
intervals more heavily, -and thé importaﬁcetof this factor
seems well-established. |

In add{tioh to the tempbraf scaling facter. Herrnstéih
(1964b) -suggests his -results are sihf]ar to gambling
behavior in humans: “the gambler may be like the pigeons in
the present experiment:. they were ’'placing their bets’
consistently, if not wisely” (p. 181). In otﬁer words,
preference for VI over Fl results from the possihj]ity of
"winning”" a shorter ifntebval to -reinforcement on the VI
alternative. Thus, preference for V] may be largely a
function of thejrahdom presentation of shorter intervals on
VI, such tﬁat there is some probabfiity of,their_ occurrence
‘whenever the VI schedule is selected. There have, however .
hean neo studies that have directly manipulafod‘this fagtor

With rFspect» to human preference for vaviéb]e ergue
fixed séhedules.'reseavch has bheen 1limited anﬁ'incohclu.iyed
Repp and Deitz (19758) used a switching procedire to examine
preference for VRGO Qovcnc ERRH crheduyleas ~f monetary
reinforcgﬁggf Ihe VR and FR  schedules alternated

Avibematingtiv o6t cach reinforecement . and  a CO  resprien



was necessary'to:rejnstate the previous schedile. AlT four,
subjects age tO 'to 12 switched to the VR schedule more
: often than to the FR schedule. ~ Wejner (1966) used a similar

procedure to examine preference in four adults for VR40fw

versus FR40.scheduPes.of point de11very Houever.‘ Wetnerf"‘

found no preference for e1ther schedule the sub jects. rarelyy'
" made’ a CO response, and stmpiyr respoended. on Ethe “th.
schedules es they were automaticalty : presented in
alternat1ng order. In add1t10n to using older subjects, the
Weiner study d1ffered from Repp and Deitz in: other ways.
qMost notab]y, subJects were 1nstructed to "get the 'h1ghest
- score pOssib]e" - Re]at1ve to th1s strategy, respond1ng on
the CO alternat1ve would waste time and reduce totaT po1nts.
earned. ) L

There have been no human studies using the
concurrent-chains ‘procedure. Significant]y,.'this is the
most commonly used procedure in animal research where
results h-have been fa1r1y cons1stent - Furthermore, as
previously noted, ‘human responding ‘On. concurrent VI
schedules. has ‘been shown to be similar to that found in.
’animals (Pierce & Epltnq, 1983). Given that“‘thé‘
concurrent-chains procedure is an. extended version of a
cimple concurrent. it may be that schedule prefenences- R
humans would more ‘closely match the'res 1&5“5bt5fnéd with
animels if this procmdure'wés used. The present research

examined preference  in  adult humans for variable versus

AS

s Q(‘;':



S . ‘. v
fixed schedules -~ of  monetary ~réiﬁf0fcement usihg,'a"
conéurrént-chains procedure. It was predicted that relative
‘rate of‘rééponding in the initial links‘woqu be gréater for
'thé altérnatiVelléading to the variable'séhedu1e. The role
of “gambling" in detebmining variable schedg]e pfeférence
was a{sb examined‘by manipulatihg the randomness 'of"the
variable schedule. It was pfedicted thaﬁ ‘the variébTe
‘schedu]e wouid be more prefenfed when the schedule
components were presenged in random, rathér than'nonbandbm,

[}

order.

Exper iment 1

Experiment 1. used a concurrent-dhains'/procedure to
examine preference in humans for variable versus fixed
schedules - of monetary reinforcement. The variable
aiternétive consisted of ap' MI 30-sec schedule with
component intervéls of 5 and 55 seconds . The fixed
.alternatiVe was an ?I BOfséc §chedu1e. It was hypothesized
that‘reTative rate of respondimg wou1d ‘be greater on the
inftia] link alternative Jleading to the MI schedule.
Fxperiment 1 also examined the “gambling" effect in
determining preference for the variable schedule. Across
conditions, two types of MI schedules were employed: a
ctandafd» MI schedule "with ‘5 and 55 'secbhd cémponénts.
presented in random order, and .an “altennatihg

4

mixed interval” (AMI) schedule with the two components



,>presented~in aTternating order. If thel"gambIIng" effect is
-1mportant then subJects should exhibit gneater ,preference
 f - MI over FI ~than for AMI over FI.. This resu]t would’:
.1nd1cate that the random presentat1on of component 1ntervals_.;

is a de%erm1nant of human preference for var1ab1e schedules.

Method
Sobjects '
Four experimentally naive fehale univehsity sfudents
served as subjects They had answered a poster announc1ng
payment for research part1c1pat1on and were selected mainly

on the basis of an expressed need for money.. Each subjeCt'

signed a contract stating that remuneration would be based .

on points earned dur1ng the experlment plus a ten do]lar

bonus for complet1on of all schedu]ed sessions.

Apparatus and Setting

Subjects responded on the panel displayed in ngure':1,
Response buttons, which could be‘iliuminated, were 1.5 cm
square and required a'force of 500 grams. The inﬁtia] “1ink
bottons were both wh1te while left and right term1na1 1ink
buttons were blue and ‘vellow, respect1vely, Consumatory-
| response buttons were colored to match the termlnal lihR‘_
buttons, and were inc luded 'to 1ncrease sensitivity to
contingencies. (MattHews} %himoff. Catania, & 'Sagvolden}
1877). Left and right counters registered total po1nts

earned on respective terminal .link schedules. For each pa1r
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off'buttons/COUntérgl the left-side alternat1ve was labelled
AN, and the r1ght 51de alternat1ve wqgllabelled "B“
) SubJects , s§t fac1ng the respoQSe panel- that was "/
posit1oned, on top- Of a desk. S1nce pilot  subjects
'cbmplainéd ’of 'bofedom, ' a rad1o Gpr§V¢Hed music .dUbingit:
experimenta1' sessions.  Colbourne progrgam1ng equipment
1ocated'in a separate room controlled presentatTOn of events
- and recorded subjects"responﬁes.‘ > ,
Procedure | A > x.
Pr1or to the first sess1on subJects were asked to read
the following list of 1nstruct1ons ’ ,
"1. Do not press any buttons until yéu'héar the beep which
signals the start of the exper1ment .
2. In this study you earn points by pressing the various
buttons. Press the buttons only when they are lit.
When 3 buttons are 1it simultaneously, yod can press 't
:whichever one of them YOu‘chéose.
3. Each time you earn a innt. it is recorded on one éf
N the coﬁﬁters on the paﬁe]. Each point you earn is
worth 8 cents énd yout.task is to earn as
much as poséiblé. ‘ . <
4. Both the startvahd the end of the session are ' ¢

indicatedabywthe sound of the beeper. When the
beeper §QUnds to end the session, please wait in

your chair until the researcher “arrives.
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*ét Lf you have any quest1ons about the procedure please
" reread these 1nstruct1ons S ,: . )
Concurrent cha1n schedules, outl1ned\1n F1gure 2w ‘were L
‘the operat1ve cont1ngenc1es Dur1ng the cho1qe phase,...t\gvo‘;-‘-;~
white initial 11nk buttons were 1llum1nated and Tndependent" 22

VI .'schedules were °operatwe on - each button A
change*over-delay (COD) ues 'elso 'in effect during this
phase. The COD stipulated‘that a delay of n Aseconds' wou ld
occur following a chenge-over from one button to the other“
Responses dur1ng the delay were not effective 1n meet1ng the -
VI schedule requ1rements When the subject completed the
requirement on either tnitia] link,_both:buttons turned'dark

~and one of the termihal 1tnke became opeﬁctive.: Meeting the
VI refuirement-on the left initial Tink button resulted in
the illgmination of the left (blue) terminal 1ink'bUtton
whi[e meeting the VI.requirement on the right initial 11nk
but ton resulted in the 111uM1nat1on of the right (yel]mw)

.terminél ljnk‘button. Comp]eting.the schedule reguirement
on either terminal link resulted in that button going dark

\.‘and the i]tuminetion of its associated consumatory reeponse

button. A single response on this button then turned it

'ltdfrk and registered a point on the appropriate'counter : Thev

tﬁo' initia] Tink buttons were then : 1llum1nated to 1n1t1a¢e;f;fc*

ahother choice, phase : SO
i el : T P ek B e o T
-+ The a?W1tﬂal ]1nRs oéh5W§%ed o#wM@Wﬂﬂ?aecw§chedu4g54-w o
i MI‘Q

R

”~L““ﬂ WHﬁlewreséhrch wvth pvgeons hgs typ1ca11y used VI, 60 sgc

- —_—
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schedules (e.g., Davison, ' 1969), pilot subjects for the

'Qresent study were consistently insensitiye@tb.tgaﬁinal‘Tihk

schedules when initial links were this long. Te"minﬁny“]ink

'_aiternat{ves constituted the: independeﬁt variégﬁé; the
'1eft7§ide’terminal link was always an FJ gchedule,"whilé the
rightfside..terminal 1ink consisted of either an FI, MI, or

- AMI scheduLe,."Thé AMI 30<sec schedule consisted of 5 and 55

—

second - intervéls.'presented in alternating order. .The MI

30-sec écheéﬁ]e‘cdnsisted of an equal number of 5 ‘and 55

second - -intervals presented. in random ‘order, ‘with the

restriction thatﬂ_there could - not be moﬁe . than  four’

ot

'conSecutive ' presentations of the same ' interval value.
« Pependent measuhes consisted of relative rates of responding

~on initial 1link schedules, absolute rates of rééponding on

initial and terminal link schedules, and total and relative

. number of ‘entries into each terminal 1ink.

The sequence of eXperTmental conditionsv for éach

subject is presented in Table 1. A modified ABCB reversal

design was used,. coUnterbalanced across subjgéts. Subjects

A3 and A4 also received Condition D comparing preferehce for -

FI 30-sec versus FI 15-sec schedUles.” This was because,

during early sessions, these sub jects developed a

~ stereotyped response pattern of switching back and forth

between alternatives. ~ 'Condition D -was’ initiated ~ to

deiermjnqﬁﬁf,phese‘rgubjecfs Qéfe 3atw54égsff sensitive- to

Rl

~qiﬁfer¢nim ténminé] 1inK. pay-offs, aé would be  indicated by

Yt
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~ preference  for Jthe richer schedule:. - The stereotyped.]'

‘§w1tch1ng pattern was a]so the reason for the longer COD

used with SubJect A4 it  was 1ncreased first to four seconds'

_to try and prevent the occurrence of the stereotyped pattern;

,that SubJect 3Qhad prev1ous1y demonstrated When.the
| 'pattern deve]oped anyﬂpy, the COD ‘was 1ncreased to 15
seconds inﬁ sessronw/12 to try and e11m1nate it. ,W1thgaA15
second COD, switching back'and forth would. réduce overalT

earnings, fw'

that cho1ce was not under control of monetary re1nforcement

t

Subjects were »glven_threepsess1ons per day. fSessions.
lasted 50 minutes With 10 minute breaks between sessions,ﬁ
ATl .SUbjects 1n1t1a11y contracted . to part1c1pate for four
consecut1ve days, and SubJect A3 agreed - to return for a
fifth: day At ‘the end of the f1na1 session for the day.i'

total po1nts reg1stered were recorded, and the subJect was

Q1nformed of monetary earn1ngs On average, subJects earned

$6.00 per sess1on

T Results and Discussion

i bl

Results: | n » ~ s

Results for each session are based on'data from the;v
'entire'sesston Preference for terminal.link schedules . was .
determ1ned by relatlve rate of response on the 1n1t1al Tink -
\Walternat1ves - The number of- responses -on " one alternatwver

was d1v1ded by the total number, of. responses on both

Y AT
. -

cont1nued sw1tch1ng wou]d strong]y 1nd1cate

12
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alternatives. - Similarly, relat1ve entr1es into terminal

1inks cons1sts of number. of entr1es into one terminal 1ink
}d1v1ded by total number of entr1esilnto_both terninel 1inks.

Relat1ve rates of response in the: initial 1link are
_dlsplayed in. F1gure 3. The f1bst'three‘sessions.constituted
a baseline condrt1on with FI 30rsec'schedules pnesénted in
.both terminal 1;nks During this cond1t1on relative rates

were close to .5 for all subJects Th1s means tnat subjects

were . responding equa]ly on both alternat1ves. suggest1ng an

absence of position b1as

Two subjects demonstraged scbedu]e preferences.
SubJect A2 s%rongly preferred MI over FI, wi th ,exclusive
. responding for the MI alternat1ve during sessions 8 and 9.
On the othen hand, shevshowed no preference for'AMI SCer FI.

In- fact, during hsession 6, re]at1ve response rate for the

1n1t1a1 T1ink alternat1ve lead1ng to AMI was .33;‘ 1nd1cat1ng

greater respond1ng for the FI alternative. Subject A1 also
preferred Ml over FI,” and not AMI over FI. However, ' the -
effect was weak. WHile preference for ML-increased steadily,

during the first presentation of Condition B (sessions 4 to

6), it'was less consistent during the second presentatjon of
that condition (sessions .10 to 12)% Relative fespondjng for
MI decreased ' from .56 in session 10 to 49 in session: 11

before finally recovering to .63 in se551on 12. It should

be noted that, with both subJects. conditions were sometimes

. changed before preferences had stabilized. Unfortunately, -

P
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stab1F1ty could not be used as . a criterion for chanQIngifl
condltlons because of the .limlted number_ of sess1onS'-

S S .
‘subjects participated inl This, was also the case' inh S

s

Expertment 2.

Relatlve response rates for SubJeots A3 and A4 1nd1cate

no cons1stent schedule preferences in any of the cond1t1ons |
presented to thei, _Rates dev1ated thtle from 5 in al

sess1ons, espec1ally for SubJect A4, Inéormal observation .

revealed that both subjects had a consistent“ pattern of

Asw1tching bacK and forth between alternat1ves, they would‘

‘respond on the left 51de alternat1ves earn a ponnt ‘then
respond on the r1ght side alternat1ves earn a po1nt ~then

back to the left side, etc. Thls' pattern ,was .ma1ntalned

even _with'fﬁl 15-sec versus Fl -30-sec alternatives duringv

final sesslons;;and. . for Subject A4, when the COD'_was‘

increased to 15 seconds in session 12. 3
Additional results are presented in Table 2 iFor-'most
subject&, relative. entr1es 1nto terminal l1nks parallel

'relat1ve rates. of responding in the 1n1t1al llnks _ That is,

a higher proportion of responses to an 1n1t1al 1ink

alternat1ve usually resulted in more frequent selectlon of

the assoc1ated term1nal Tink schedule The s1gn1flcant dropy

in total number of term1nal l1nk entr1es by SubJect A4

;sess1on 2 is the result ofwthe 15 second coD operat1ve
durtng,this session. The subJect cont1nued to sw1tch " back

and fortha.between alternatwves desp1te the long COD, and

- .

5 ]
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' -fgvthus spent more time in the 1n1t1a1 Tinks. -]

%

With reSpect to absolute response rates, terminalu 1inKV
rates® by vSubJect Al were consistently h1gher on MlyanduAMI
than on FI, and usualIy h1gher on MI- than on AMI. However,b
/i;absolute rates by SubJects A2, A3, and A4 d1d not\d1ffer‘
“7'between term1na1 11nk schedules There were also Setween‘f
sub ject _differences :1n absolute response rates. rates were.
very low for Subject A2, espectglly on terminal link
_schedules, and extremely high for 'Subject A4. Informal
obsenyation indicated that Subject A4 geﬁecally responded at
‘'a high rate throughout thgjrejhforcement,interval; while
Squeot A2 usually waited a bériod/ of time before
- responding. Intereétjﬁgly. Lowe (1879) notes that human FI
‘“pegfbrmaﬁbe is charaéteftied by two. matn' pattérnSQ’ a low
réfé péttern consisting of a few responses em1tted at the
end. of the interval, similar to SubJect A2's behavior 'and a
high . rate pattern cons1st1ng of a h1gh undifferentiated rate

throughout the 1nterva1. similar to Subject A4’'s behavior.

\
: . - J
Discussion

Only two subjects SehaVed .in accordance with the
predictionst ' Subject A2 deve loped strong preferenée for MI
over FI, and showed na preference for AMI over FI * Sub ject
Al showed a similar pattern, though-preference-fdr MI was

inconsistent dur1ng the second presentat1on of the MI versus

FI cond1t1on It is difficult to account for this



e
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inconsistency,' though 1t may due to an. 1nteraCt1on w1th the _
'precedlng AMI versus FI coﬁ@ttlon E The results in general

suggest that preference for ;ﬁr1able over f1xed schedules.
may not be as prevalent a phenomenon 1n humans as 1t isf;inf

'antma}s o When such preference’ occurs, however the random

presentat1on of component intervals does seem to be a

. ' i a ’ (\\
determ1n1ng factor ' ‘ S e

SubJects A3 and A4 showed no preference for any of ~the;

schedule alternat1ves presented to them. Th1s oécurred.‘l-'

despite the use of relat1vely short 1n1t1al 1ink schedules,

=

which should"have enhanced d1fferentia1 preference for"

R
term1na1 1ink a]ternat1ves (Hursh & Fant1no, 1974 Frankeﬂ &

Vom Saal 1976) . The1r stereotyped patterns of sw1tch1ngt .
bach- and forth . between | alternat1ves : were extremely“ '

persistent and. 1nsens1t1ve to chang1ng conttngenc]es Thisfu

is indicated by matntalnance of the patterns 'eyen when

term'na] ]1nK. alternat1ves provuded- dtfferent ’rates’ of

reinforcement, i.e., FI  {5- sec _versus. FI 30- seC'

alterhaYives, and when an extreme]y long COD was 1nst1tuted-

with Subject A4. In the latter case, switching greatlx

increased the relative t1me spent in the 1n1t1al 11nKs and |

significantly reduced overa]l earnlngs : | the sess1on

Th]s suggests that, at 1east in later sesstons,;1n1t1al 1inkK

respond1ng was not under funct1ona1 control of term1nal link -

a]ternat1ves

A



Experiment 2

AL ‘ & v
“Experiment 1 indirectly compared MI and AMI schedules

by. assessing preference for each in comparison to an FI
schedule. Two subjects.preferred MI over FI, but not AMI
over FI. Subject A1 showed a transiént preference for MI
over FI, but' no preference for AMI ~ver FI. This indicates
. that “preference for MI over Fl 1is at’ least partially a
.function of the random presentation of component intervals
{n: the MI a]*ernafive  It also sugqést that MI shotild be
_béé%erred over AM] in - a direct comparis~n of 1the¢ttwo
schedules, 1i1.e., iif MI 3. P ~ferted over T T and AMT ig not
preferred over Ff, then v transitivity M rhwﬁld he
preferred over AMI.

Exﬁeriment 9 measured nreference for MI  30-se: ergus
AMT 30 sec  scheditles  of vvamtary e intor cement Theee
schecdi)les wer'r; 1 ~sentert i the terrominal linke of A
concurrent chering procedr a simila: tee that used in
Fyporiment . PRar atice the twey alternatives differad ~nly in
the degree of rand mness wi'h which the compmnent intervalg
were rrecented, the present exper iment provided a  etiong
tect fu the iwporteonca of thig‘ factor it determining
preference for MI Nny fha hagis ~f the 1 =anlt~ obtained in
Exprerinen! 1, it wrg predicted that ephjecte werrt -t bo- &\ore

Tilree Iy b e oy 1! LA S T N T | "“"““""3{]},8[”
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' Me thod
vSubjecgs

Four‘femeie uhdergnaduates serveah as’ eprects | They
were selected in the eame manner as the subjects in
Experiment 1, and made the samebcohtractual agreements for

bartieipafﬁen.

Apparatus and Setfing . , T e
The apparatis was identical to that used in Exper iment
. The programming was changed to allow the scheduling , of

ejfher.?R1 or VI 10-sec initial Tink schedules.

Procedure
-The concurrent-chains, procedure was 1dent1cal to that

used in Experiment 1. The sequence of exper1mentel

conditions for each eubJect is out11ned in Table 3. In -

condition A, subjeats were presented terminal 1ink schedu]es

of MI 30-'sec and AMI] 30 sec. 'If the subject showed no

schedule preference, condition A2 was instituted ~ in which

the- initial

FR1. Research\ ha

1

great ly increask

occurring (M ankel Vom Saal, 1976). If subjects remained

indifferent decpite this manipulation, their further

participation in the experiment was terminated.

s

SdbjeefS' B3 ahd 84, showed- some preference 1n early

et

sessinns, and so were presented a " mdre complete set . of

¥ i3 *

jéhedules were reduced from VI 10-sec to

the probahility of schedule preference - -

A . W - P 4u-~‘« T
own that FR1 initial link. .alterAatives = ° -



conditions. Subject B3 was présented' an ABA reversal

design,‘ where B repreéeéted a'baseiine conditioﬁ with AMI

qscheduTés presepiéd_ in both terminal 1inks. -~ ~ However,
because there waS‘ﬁé demoﬁgtrétidn bf‘preference during the
second presentation of condition A, initial links were . then
?educed-to FR1 to see if preference could be opfaiﬁed.'

An entirely different procedure was. used..with. Subject
,84f> In place of a baseline .condition, the position of the
terminal link MI and AMI schedules were simé]y reversed
across blgcks of sessions. ThewsubjeCt’s responding would
then "track" a preferred‘alternafi?e s its position, left
or right, changed. This procedure therefore allowed for
more sessions in which preference could be demonstrated: an
important advantagez given the difficulty of obtaining
preference'@%th prev;bus subjects and giveﬁ_ the limited
number of sessions in which subjectslpartiéipaté;. Because

Subject B4 developed a consistent preference over the first

: : SN - e bt oA
nine sessions. conditions 'C &@nd ‘D were-then -instituted.

. These -condi tions tested whether., by transitivity, the same

_p}efe;énée ‘pattern would occur wRen the MI ahd"KMI

alternatives wera each compared to an FT alternative. These
final conditions wer e thee iqantiral to the crmparisons made

iy Fovpeeny et |
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Results and Discussion

1

Results

<

Results "are reported in the same manner as in

N

Experiment 1, and  are based on data from enhtire sessions.
Preference for terminal Tink schedules was measured as

relative rate of responding on initial 1ink alternat1ves

Relative rates of = responding . on initial Tink

alternatives for each subject are presented in Figure 4.
Subjects B1 and B2 showed no preference for either the MI or
AMI  schedules; relative response rates remained close to..5

in all sessions.._STnceL-this» pattern " oeccurred even when

20

. 2
initial 1inKk schedules were reduced to FRT, partieipation by

both subjects was terminated fo]lowing their sixth .session.

Schedule preferences were shown by - two subjects.

SubJect B3 seemed to preferred MI over AMI- the 'first'fB'”

. sessdons: especially - 1n seés1dn 3 when 70% of~1n1tﬂale1nk

- I ]
oyt e ? w oo

respdnding. was on 'tb alternat1ve 1ead1ng " to the. MI

responding for the left alternative remained only slightly

above .5.° “This seems to be a position bias since it also-

occurred during the baseline condition in sessions 4 to 6.

‘When initial link alternatives were then reduced to FR1 in

sessions 10 to 12, a strong prefevenne for AMI' over MI
develhbedy» Svmrlav'wresulgs were obfalned w1th Subgect B4.
While in sessions 2 and "3, there seemed to be some

rrefarance for M1 over AMI in subsequent sessions there was

w & «wy

schedule. . In _subSequent” cond1twons,o,ﬁdwngrf.kréjeliveQ'

14
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Strong preference for the AMI alternative. Greater

preference for AMI was also demonstrated in the comparisons

involving the FI alternat1ve, the subJect preferred AMI over
FI more so than MI over' FI. In the latter cond1t1on
exclusive preference for MI in session 11 reverted to strong

preference for FIl.  in session 12. '0n the other hand,

preference for AMI over FI was consistent1y strong across

all sessions of that condition (sessions 13 to 15).
Additional results- are reported in Table 4. As in
Experiment 1, relatsive 'entﬁﬁes into terminal 1ink
alternatives genera]1y parallel relative rates of initial
link responding. When initial link alternatives are reduced

to FR1, they are of course exactly equa]. With respect to

rabsolute. response rates (not reported for FR¥ initial 11nk‘

JORPR

tsthedu]es) between subJect d1fferences are apparent. As in ¥

'Exper1ment 1, two extremes were noted wh1ch are similar to'

two ‘main’ patterns_;found 1n3 human FI performance (Lowe.
"'Ygqu.l_;ﬁxtremeJylﬁriQh response rates were emitted by
Subject-'81; extreme1y 15@ terminal link response rates were
emitted by Subjects R3 and B4, with responses often emitted
only at the end of the scheduled interval. Significantly,
these lTow rate patterns developed concurrently with the
development of subJpcts preference for the AMI alternative.
‘However. there were no s1gn1f1cant d1ffevences in terminal
1ink response rates as a function of the type of schedule in

l oper atinn
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Djséuséion

| Experiment 2 measured preferenéé  for MI.veréus AMI
schedules of monefary ‘reinforcement pre;énted in  the
terminal links of a concurrentjéhains procedure: On the
basis - Of_‘PeSUJfS obtained . in Ekperiment S, it wés
hypotheéized thaf. subjects would be more 1ike1ylto prefer
the'MI'schedule'alternative. This - would ’demonstrate.vthat
the random présehtation of component “intervals  in the
variable .é1fern5tive facilitates ‘preference for = ‘that
alternative. . e

The present results ao not support the hypothesis, anq'

contradictffindings‘obtéined in the previous experiment. In
Expeﬁiment 1, @here MI'énd AMI schedu}es were each compahed.;
to an FI schedule, two subjects showed greater preférencé
for MI than for AMI.:'In the present experiment, with MI and
AMI directly compared, tw0rsubjects‘preférred AM} mofe‘thanJ
MI. Subject B3 showed this preference only when the ihﬁfiai
link schedules were reduced té FR1. Unfortunately, the
effect was obtained on the last day of sessions, and the
subject was unable to return for further testing. HoweQéb,

.

Subject B4 demonstrated the effect both when MI and AMI wer?

7

compared to each other and when each was compared to an FI”-

alternative. Thus, the stronger preference for AMI was

b

transitive across the various types of comparisons.

Similar to Experiment 1, two SUQJCCIS in .the presént,jﬁj :

experiment demonstrated no consistent schedule preferences.



This patfern was maintained even’when the initial links were.

23

" reduced to FR1".  One of these subJects, Subjéct B1 Cemitted - -

extremely -high response rates similar to that observedlin’

SubjectiA4ﬁjn Experiment 1, who also ‘showed no scheduie

~

preference. C_This suggests that” jnappropriate high rate

patﬁerns on interval schedules may be related to a general

insensitivity “to experimental contingencfes and subsequent
lack of differential responding to va]ternatives. Such
insensitivity was certainly the case with Subject AL, as
o prevfousiy noted. | |
Wh51e high Jrate patterns are associated.with lack o%
-schedu]e preference, low rate patterns of terminal 1ink

respond1ng seem to be .consistently associated with the

2

occurrence of schedule:preference .In botﬁ'experiments.wthe,
strongest preferences were shown by subjects who emitted

such patterns. However ; . while a low rate pattern was

associated witn .. preference for Ml by Subject- A1 in
Experiment 1, it was associated with preference for AMI by
two subjects in the present experiment.v'Both Subjects B3
and B4 foeveloped Tow 'ierminal 1ink | response rates

concom1tant with 1ncreas1ng preference for the AMI schedu]e

Interest1ng1y, Subject B4 commented followwng her. . .

debr1ef1ng, that her pneference for. AMI was, mot1vated by .an

DN [N “

'attempt fo reduce thek effort 1nvo}ved 8~ obtarnang¥=§'-

.. to Kriow: when: to' respond Durxng the ~‘tong. . component!3;‘nee

T - - o P e e e e e 3 b a4 e W, a

- B LRI IRy PO .‘.'-,---.-”..’-.-..mw_.:--_.'-

‘_ffreinFOrcement'° She stated that thé AMI schedu4e allowed her:* IR



wou]d count out the 1nterval before reSpond1ng, whlle dur1ngfi.
the short eomponent there was no need to- count-svncezgif?;;,s
nelnforcement was.relaIJvely lmmedtate Thus, she only . -had ;;f

to count on~every second occas1on when AML was selected 3¥;.,;,~Jh
contrast the MI schedule . always requ1red 1mmed1ate

responding, in case the short interva) was upcom1ng, and the

3 w—w»’do.q ~_—o>w R .-3' '-’t«-"’".'

rp. PREY- .

FI scheduie a}ways requwed countJng each t1me the soheduleﬂ,;‘.;;___:,.;,..
was setected Thus,, bwterms of reduC1ng both overt and;f;t;xgdl
covert re;ponse cost the AMI’ j_a]ternat1ve 3_was‘ most,_y.v
eFFicient However, *this eXplanat1on 1mp11es thatDterm1nalJ;;j;uM‘
1inK response rates shou]d have been cons1stently lower on*
AMI than on MI. In fact, this was not the case; absolute‘;
rates were equa]ly ]ow on both schedules, 1nd1cat1né that
" reduction of overt response cost was not rea]ly a. factor in
determ1n1ng preference. Redoct1on of‘covert response cost
does remain a.possible Factor but unfortunateiy there is no
means of independently asse551ng the subjectfs - covert
behav1or during schedule performance Yo
Thus, whilefExperiment,1 indicates that rahdomness 'may
be ta contributing factor in determining preference foﬁi
var1ab1é over fixed schedules of re1nforcement Exper1ment 2
“indicates. that the Opposlte may also be true.w-In some j;};ﬂ;;e
. cases,_humans may actuatly demonstpate decneased preference D
‘ "J:: fpr MI Functron~ of Isv randomness Reductlon An “.;fyﬁy;

3ﬂﬂresponse cOst may be one-eXpianatxon For. thls ,effeot : but..

’f why the present' results are QprSJte to fh%ée obta1ned 1n

. 4

"""""""
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'.schedules presented, the human subJects d1d not we1ght the;

LA o

f,.Ekperiment 17t§'diffteu1t~to'aCCOunt for"'Exoerkments t and-
_.2 d1ffered s1gn1flcantly 1h terms of the type and order - of
‘cond1t1ons "presented “to subJects ‘and th1s may have had an

.effect. The -inconsistent results may also be 2 funct1on of

A

uncontrolled for between subJect d1fferences. for examp1e,A

.subJects who have a h1story of. re1nforcement for gambl1ng

. alternative  Further research is requ1red to determ1ne ’the:

exact cond1t1ons under wh1ch one’ effect 1s obta1ned versus

the other. Exper1ment 3, however, examines the more basic

‘ question as to why preference \for variable over fixed

schedules is so d1ff1cu]t to obta1n in humans while it 'has

‘been such a consistent flnd]ng 1nvan1ma1 research. =~ 7
. q . - .

3

< . ' Experiment 3
Results of Experiments 1 and 2 appear variable and

contradictory. Most surprising is the general lack of

preference ~ for variable over  fixed. schedules ~ of
reinforcement, although suCh, preference "has been a
;“conététeﬁt f1nd1ng n ear}]er studies with animaTs.‘ One

'L:prOSSLb1e exP1anat1on for the deference js that on’ ‘the

1nterne1nforcement 1nterva1é 1n the same manner as ‘wou]d

du.4 B

S i e M e, wiem

an1mals : More spec1f1ca11y, humans may be ., 1ess effected byéf

’“'Z bl m . -

e cm P S
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~._._f',(:fe :fw1nn1ngj' may prefer the random a]ternat1ve wh]le:G
"tsubJects who have“ h1stdry of punlshment for »gambl1ngc'.,¢t
4& el losing). ay prefer 'the nonrandom or f1xed



a

: t’he’-shorter~ interva1 t6‘1re1nforcement on the var1ab1e-“

”{;ﬁatternat1ve, and may be more 1nc11ned to respond 1n terms:. oftf:
7?3the- overa]l 3 rate rather | than ,the loca'l rate, _ot'

‘re1nforcement Thus g1ven var1able and fzxed schedules of“

-“htequal ‘mean “length, . Ffumans - may'tend to respond equal]y fof;“.”.

-both alternat1ves 1F & prePereNCe were 1o be demonstrated

3; tt; would then be on the bas1s of some factor other than thelrb

response- cost. . ' f v

The 'abOVe”‘ahalysts”_ts ,supportedd?be'some- informal'
observations ~made. ‘during Experiments‘1 and 2. Following a

" session, subjects would Somet imes remark how bor1ng the

1

‘session*-was, 'yet show cons1derable 1nterest in- what the1r

tota] éarn1ngs were er the session. Th1s suggests that

rate oP relnforcement <ffv‘ examp)et;xreductton,;oﬁp

' totat relnforcemenf for the session. may ‘have . been “the’ more;?fﬁ”'f

potent conSequence Ma1nta1n1ng behav1or duFHng the se551on,;“7i"‘

That subJects were spec1f1ca11y 1nstructed to earn as much,

" . as possible" may have contributed to this tendency. A

¥

second point is that, during informallquestioning4fo]Towing
their partibipatjon in the experiment, some subjects stated
that they ‘were well  aware that the schedule alternat1ves

'presented to them were‘generally equal in terms of overall

pay~off value This includes all subjects who‘fpere -

hid

. consistent]y 1nd1fferent between the alternat1ves presented

'to them It also 1nc]udes SubJect B4, who c]a1med that her

O .

: .4‘;-;;praﬁer»ence -for- AMI was a'’ function of trymg_,,to ;-_quge‘,"



-resooﬁse cost as:WelI as}Subject A2, who stated. that she

strongly pneferred "ML OVer FI simgly because it was morec-.:

o 1nterest1ng Thus, these verbal reports indicate that most,

subJects read11y equated the average ‘payoffs assoc1ated w1th
s

the schedules. prese ted to them anq;"inl_accordance w1th

oo

) most of these subJects then responded

\ i"

- this: —discrﬁmtnat1on

. equa]]y fo both alternat1ves

Herrnste1n (4981) has pnoposed a;selffcontrO} mode 1’
. wh1ch 1s reievant to the present discussion. the mode 1
states “that, response strength for delayed re1nforcement may
be effected by a numoer of factors, '1nc1ud1ng type of
'relnforcement,' level of debrivation;. and inherent
differences between species. Thus, inteéval values which®

effect responding. for primary re1nforcement in deprived

plgeons ‘wou 1d notcnecessar11y be effect1Ve w1th respect t .

< ~ -

human respond1ng for secondary re1nforcement ‘ ln other

o

words,"wh11e' ptgeons may ‘show strong preference - for °

u.recéiving food tn 5 seconds on the short jnterval of an MI -

. L .
schedule versus waiting 30 seconds on an F1 schedule, humans

may regard such a temporal dtfference as re]ative]y trivial,
espec1al1y when each reinforcement cons1sts of a relatively
_ m1nute amount (e.g., a- s1ngle po1nt worth only 8 cents, as

in the precedwng experTments) Of more- re]evance for. humans

m1ght be  the larger~ 'more delayed re1nforcement of

max1m1z1ng one s total earn1ngs for the session. This'woqu

then - account for the general pattern of equal responding

-



*~betweeﬁ alternatrves as shown by many éupjécism in-the ~ 7

- PO o g

’ "'precedtng exper1ments It a]so suggests . that  the' use of -

LSRR
- -,

5'.]arge re1nforcers‘ presented ,at 1ong delays may be

_appropr1ate proCedure for study1ng certatn aspects of cho1ceh . i

: ,behav1or in humans . .v-;& &jié o uarlrm*'f'm

Expertment 3 was - de;ignedv- demonstrat16n ‘"of.
possible Factors governtng schedule preferences in humans ,7
SubJects chose between alternat1ve methods of payment wh1ch“
were roughly analogous to the MI and FI a]ternat1ves used in

_ the preced1ng expertments only wusing much” larger t1me

delays and re1nforcement amounts Subjects made«a S1ng1e7" o

choice between two methqu paymeht L 'the - -"f1xedﬁf -3f”

‘1~a1ternatrve consisted of. rece1v1ng ten dollars at the end of

one month whlle the var1ab1e alternatlve cons1sted of.

- - gamble.” bet‘”ee” '”eCe’V‘“g the ten. do”ars m'med1ate’ly and-“

~~~~~

‘erece1V1ng 1t at, the -end of two months It was eXpected that

choice between these alternatlves wou 1d be a h1gh]y relevant‘

-

“task for humans, and, 1t .was pred1cted that the variable -

alternative wouid now-'b‘\strongly-- preferred. Sy,

| Method
Sub jects |
Ten fgmale un1vers1ty students served as subJects
They “were selected 1n the’ same manner as subJects were in-

" the prev1ous exper1ments
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Procedure .
Ihe reseancher met with each subJect individually. The

subJect was 1nformed that, the study requ1red them to  answer

R % coupIe :of quest1onnamhe$ FOr - wh&ch she»woutd“be ﬁa1d‘ten

o Teftilldlone. 4 After.. approxamateiy three/ m1nutesv the

dQllars. She was also 1nfdrmed that she may not'rece1ve the
money 'immediately. The subject was asked if she was
agreeableyto this condition, and all 4sUbjects iconsented.
The rese;rcher' next stated that no questions would be
answered wh11e the quest1onna1res were being filled out.

The subJect was then handed the f1rst quest1onna1re, and was

| researcher retUrned collected the first questionmaire, and

handed the subJect the second quest1onna1re . The subfect

was~ then', Teft alone :for‘ apphpxrmate]y F1ve' m1nutes

..‘w-—",«- -

Fo]lbW1ng th1s “the -sdbaect was pa1d ;the ten dol]ars,

3

"regardless of her choice on the first questionnaire. She .

was then debr1efed

The quest1onna1nes are presented in Appendix B. On the
first questionnaire, the subject was informed that part of
the study 1nvolved determ1n1ng "when" she weuld receive the
ten: dol]ars The subject was asked to choose between two
alternatives: a
1. Alternative A: The money would be received in one

month’s.time.

'2ﬂ.:Altehnative B: »The money would be received either that

day or in two month’ time - to he

29



determ1ned by a co1n f]lp

> In this'manner a]ternat1ve B prov1ded a* SOA chance. ofy

rece1v1ng the money that same day versus rece1v1ng it in two
months With alternatlve A, however, it was Ua, certa1nty
that the subJect would have to wa1t one month for payment

On the second quest1onha1re the subJect was asked,
indicate her preference For: (1) receiving the ten doﬂlers

now versus in one month, (2) receiving it in one month

versus in two months, and (3) rece1v1ng it.now versus 1n*two— E

months. . Strength of- prefePEnce' was’ a]so qssessed. using .

.30,

seven po1nt rat1ng scales. In add1t1on the - suﬁject/ﬁés'jﬂ;;ﬁj

-asked to wr1te a short paragraph i:\her reasons for‘choos1ng,u

'e'the method of payment that she did.

. ~3 . . . ‘ DR
. . oo

~ Resutts e
NOn,'the f{hsf quest1onna1re,u.nine out of 10 spbjects
‘chgse-Alternatiye B, i.e.,, to gamb]e on receiving the 10
‘dollers now versus in. two n&gths Th1s result is h1gh1y
significant, Z = +2.53, p < .02. InterestIngly. the subJect
who chose not to .gemble, SubJeet Cé&, 1ndicated~dn her
written pesponse on the second questionnai?e ,tnat she did
'ﬁb{\\need the ten dodlarseat'that momentﬁvéut wou ld need‘it
for e\special event in one month. : i //-\

For those subjects who Qhose A]fernative B, responses

to the second questionnaire were analyzed for significant

effects. On each of the three questions, all nine sub jects

s
Al
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indicated'.}hat they preferred to'ﬁeceive the money at the
eafiier periéd of time, e.g., now rather than in o month.
Oon thej strength of preference ratings, betweeé‘question
differences were found to be highly significant, “F(2,16) =
7.44, p < .01. Further“éné1ysis; using Scheffe’'s Multiple
Rangé Test, reveajed significant differences between ratings
on question 1 (Mean rafing s 5.44) and question 2 (Mean =
3.44), and betwegn question 2 and question 3 (Mean = 5.89).
In other words, subjects reported significantly ‘stronger
pFéFépence for receiving the money now rather than in eitﬁér
one or . two months, than far receiving the money in ~ne month
rather than in two months. On  the other bhand, :ubject§
reported that preference for receiving the money now rathe:r
than in twe manths  was only  alightly stranger  than for
receiving it row rather than i one month T sumrary, 'he
ratings indicate tha' receiving the money now rathar thgn in
~n~ o two morr'he iag ! '_Jh.]y r\r*e'fr:' red . H‘v' that receiving it
i ~ne vnr-'nfl: R RPN "hany tw 7o the S I Fligt ot
1 e lar pard

e mermnd  quart ionnaire  n1so  teqrired et je-tg e

we i te a fw e thvlta o o Ta i "y wih the ceals Vel thye
exy ¢ A% \]

Alternative thy did o e (i1 t guestione ee Yeon
1 epor te frn ~ayern IEERE | N A B EYZRRE R Y vy e ot e e b a1
1 Ffere ~e in g o . L A B o

,'nrf C Ve

LR B . ' v : et
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" don't think that waitingﬁtWO<months would Kill
me. However, the chance of rece1v1ng it today

is more appea]1ng

The report indicates that there is little difterence between -

¥

receiving payment 1n one month rather than in two' months,

wh11e the poss1b111ty of 1mmed1ate payment is. h1gh1y va]ued

It s also wor th noting that three of these subjects

mentioned, .88 an additional reason, that they simp]y'

preferred the "gamble".  For example;/Subject C10fwrote that

part of the reason for her choice was "because 1t3§ a bit of

a gamble and so more fun, not just cut and drf%d" In other.

words, the gamble 1tself was re1nforc1ng which" contr1buted;'

In the attractiveness of Alternative B.

Discussion
The results for Experiment 3 strongly support the

hypothesis: nine out of ten subjects preferred the variable

algernative The one subject who chose the fixed
nlirnative later stated that she did not need the money at
rresent bgt wolld need it in one ﬁonth:‘ In behaviéra]
terme . thie might be referred to as a relatjvellagk of’
‘deprivation’ for the intended reinforcer. As such, her

heha ior  drmee 1ot  contradict the hypothes1§uﬁh%ch assumes'

that cuhijects have a pvecent requirement fo#gthé money . Her

hehavior 1nstead seems to represent a form of "bank1ng dn

order JO aVOﬂd a *u# state of rnq-ﬂrmnt

» . -

”

Ea
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”Thé 3ubjects7“ratings indicate that their se]ectiOn.:of‘

¢ the var1ab]e alternative was a function of 'a strong

preferenﬁe PO reee1w<ng the momey mmed-lat'ealy versus latern.

i '“Th1s matqhes Herrnste1n s (1964b) notion that preference for

var1able over fixed schedules is due to a heavier weighting

of the, shorter interval to re1nforcement.* Written

'stafements generally parallelled the rating patterns,

although - three ‘:subjects indicated that reiﬁforcement

.associafed with the.act of gambling was also involved.’

The variable results of the previous experiments

contrast with the rather consisfent results found in the

present experiment. Presumably, this is because the present

experiment used interval and reinforcement values‘ highty
relevant fqr‘ humans . This indirectly supports theveotion
that the behavior of some subjects in the preceding
experiments: was not being governed by the local rate of

reinforcement available on each particular presentation of a

schedule: rather, total reinforcement for fhe sesgion may
have been the more relevant'-énnsequence. The present
results also siiggest that., in order to obtain results
similar to those found in pigeans or v”at's. 'OHP may have te
use parameters which are  in  aone way e oo e si1itahle f~
humans .

However . it =hould be noted that the present exper iment
Aiffered from the nravious two exper iments in a3 variety nf

W~ Tir meded i b Fevy b munlw Iarpger intarwual and tainforcement

33
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values, subjects’ choices were based on verbal instructions .

as opposed to actual exposure to ‘the contingencies. The

progegsesjquyergipg} behavtdr'upder,verbal.instruCIionsrare..ﬁ

not well understood at present. and it s recognized that
such behavior may differ from contingency‘shaped behavior
(e:g., Catania MdtfheWs; & Shimoff," 1982}” “TIn add1t1on

the present exper1ment allowed only a single cho1ce wh1le
preference’ in the prev1ous experiments was measured on the
basis of mult1p1e choices. As a result, the present study
is by no means definifivezjit.is: simply suggestive as to
- some of the ‘variables operat1ve in. the prev1ous tWo

experiments . Nevertheless. it also stands as an 1nterest1ng

finding on its own, and is worthy of further investigation.

General Discussion
The major purpose of this thesis was to investigaﬁe

whether humans would prefer variable over fixed schedules of

monetary reinforcement. Such preference has been previously

demonstrated in pigeons responding for MI versus FI
schedules of primary re1nforcement (e.g., Davison, 1969).

The first two exper1ments used a concurrent - cha1ns procedure
similar to that used in the pigeon research, and obtained
mixed resylts. vExperiment 3 used analogues: of variable and
fixed schedules, \with much. larger time and.reinforcement

values, and obtained relatively consistent preference for

the variable alternative. The results 'suggest that

34
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‘preferences in humans may be similar to those found in

‘pigeons, but the parameters used must"be~§§313:3ﬁ% “to  the

‘species being investigated. - - ¢ e seliis i o e 0

In the precgdiﬁg discussion, results wére interpreted

~in terms of a strong tendency by hgmansvto respond on the
basis éf overajl.réinférceménf'for the session. Also of
relevance is' thé distinction between within-meal and
between-meal behavior as suggested by Collier, HirSéh, ana
Kanarek (1977); They propose that phe, typical Opefant
paradigm,v”wfth ~its emphasis on discrete regﬂSnses 4and
-piece-meal reinforcement, is similar to the behavior of an
’ organism during a mgal. The,organism’s response results in

"relatively immediate reinforcement, which in turn is

relatively small. As- Collier et. al. point .out, -sdgh_

within-meal behav{or must be djstinguished’from between-meal
behavior; In attempting to obtain the next meal (as opposed
to the next bite), the organism may face much longer delays
to reinforcement, which in turn consists of the entire meal.
Thus, investigations of within-meal behavior may not be
useful in undérstahding the between-meal’ behavidr of an
organism. The results of the present thesis suggest that
this problem may be particularly important in operant
studies of human behavior., The "within-meal" paradigm of
the first two e;periments yielded highly vahiéb]e .results;
the "between-meal’ paradigm of,tﬁe last experiment yielded

relatively consistent results. Thus, humans’' ‘ability to

35
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. respond for over-all re1nforcemeﬁf/:n a sess1on 'may mean_

that the between meal parad1gm Ts a more approplate paradIQm

U EICEN Toﬁ sfddy1ng certa1n aspects ofohuman operant behav1or

| ' Also " of relevance to the present study is research by
Kahneman and Tversky (1979) cn‘ r1sﬁ tah1ng behavior 1n_,
humans’. They ‘ found '-that'. most humans tend ‘to. be:"
“risk-averse" when choosing between r1sky versus non-risKy”g_
.Optionsx-for monetary gain, For example, if given a cho1ce
between a 100% chance of receivtng 10 dollars and a 50%‘

‘chance of rece1v;ng 20 dollars versus noth1ng most subJects'
se)ect theaformer nonrisky alternative. Both a]ternat1ves,.
are, however, :edbiyalent‘in that,.if each were,presented a’
number of timee, the awerage pay-off (or ."expected vajue"?

- associated -with each would be the same, i.e., 10 doliars.’
Preference for'the risky'a]ternative is. presumed to be a
functicn of the relative ga1n in value assoc1ated w1th each

‘ a]ternat1ve. More epec1f1ca1]y, the gain in yalue
associated w1th Finitial increment of 10 doi]ars is
construed ae greater than the ga1n in value associated with
any add1t1onalf1ncrement of 10 dol]ars Using Herrnstein’s
(1964b) term1nology. the ga1n in value associated with 901ng.
from zero to 10 dollars is we1ghted more heav11y than than
the gain in value associated with 901ng from 10 to 20
dollars. - Thus, receiving 10 do]]ars on the nonrisky
alternat1ve outwetghs the 50% chance of rece1v1ng an extra
10 dollars on the risky alternative. The risky aIternative

L W
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‘ re1nforcement : ?h ‘the - delay procedure.‘ the alternat1ves

‘. re1nforcement ~However, while a heayler wetghting o©f fam -

Lt
. .

: would‘lhave 3to'7beﬁ etther- substant1ally larger in amount

and/or more probable 1n order to be preferred

A - -

'o' O'Qran., .. “ . -

There 1s fa‘ d1rect parallel betWéen the‘Kahneman and

Tversky (1979) paradigm and the delay of reward precedure

. - v

used . ih.l Exper1ment 3. In »the former parad1gm theA

« .

alternat1ves differ ”iﬁd fhe‘lamount and probabrl1ty of .

-
* e

‘differ-in.thes size . cand . probab1l1ty of “Fre 1ntervaT “to

- - "

4re1nforcement Thus, , preférénce mfonm

*

var1aple

‘f"

alternat1ve may be 1nterpreted as an 1nstance of n1sk taK1ng«'

‘,behav1pr 3 Wlth# respect to the temporal delay ,off

o " ) . .
o eg PR R Wev o

£

initial increase in amount results in r1sk5averse'behavior_
fhe the Kahneman and ~TversKy paradﬂgm a, heav1er we1ght1ng of
'the shor ter ﬁnterval # to ‘reinforcement ; results L AN
risk-seektng' behavﬁor in% the present procedure - The
principles are>similar, but the results are opposwte

l ‘A.pecondary purpose: of the‘ present ‘thesis uas to
1nvest1gate the? effect of random presentation of component
1ntervals on preference for“ the 'Carlable"schedule The
hypothesis 1in Exper1ments 1 and 2 was that the randomw'
presentation of 1ntervals should enhance preference ?or MI*'
over,‘FI. Th1s hypothe51s was supported by the one subJect
who clearly'preferred MI over F1l; she showed no preference

,/.

“for AMI over FI. Unfortunately, most subjects showed no -

l preference for Ml over FI, and some subjects even preferred

-.-...-

iy



fthe nonrandom AMI alternatlve over, the MI alternat1ve

~_Another problem 1s that some of the poss1ble processes that

Z»‘cetevant onky«t@ human-beﬁavgon- .For example".follow1ng her.

TR e - Fo, e 0 o, REE T LRI}

debr1ef1ng, SubJect A2 reported that she strongly preferred,
MI over FI, not hecause it pa1d better,_but because 1t was~

’simply';qpre.vftnterestingﬂ , Th1s ,suggests ' that uhen f

-y

.

f-of gamb11ng Thus, the results from these stud1es may not
f bé that appl1cab]e to prev1ous fJnd1ngs 1n p1geons, who are
_ presumab]y responding s1mp1y to obtain the <schedu1ed'

retnforcer"

While” random presentatfonrfﬁoff;iﬁtervals was not

«

manipulated in'Experiment'B the results do provide evidence

e

on the 1mportance of th1s factor. Subjects’nresponses to

.......

'fdeterm1ned schedule preferences in these. exper]ments may bejf”f*“f

BT S

*preference “fbr MI may have been at 1east part1a11y a

"?unctﬂon of-. secondary relnforcement assoc1ated w1th the ct ﬂhh~

the second quest1onna1re 1nd1cated that withvthe-.exception‘rwt

of the "bank1ng_ behavior exhjblted by one‘subject, they f

consistently preferreddthe‘alternatiVe providing the-shorter o

1nterva1 to | reinforcement In -addition, | the written

responses by many subJects 1nd1cated that they selected “the

,gamble pr1mar1ly beqause of the poss1b111ty of rece1v1ng the .

money 1mmed1ately Al] 4of this wouhd suggest that ethe”v

random _occurrence of the shorter 1nterva1 to re1nforcement'

?

associated with the variable alternative was a determjntng“‘

factor for the preferences exhibited. However, it must be
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.inappropriate. In addition shevbelieved that points were

Ty TR e

noted»-that these measures are only verbal statementS'of

ipreference Wh1]e verbal preference may bF suggest1ve of

behayioral preference under actual cho1ce cond1t1ons,.the~

“, - k=]

two measures may somet1mes y1e1d d1screpant“ resu1ts . For .

examp%e, Morgan .and Lindsley (1966) founb that, 1q tWO out,

of four subJects, verba] preference for' monophon1c versus

stereophon1c music did not match actual choice: behav1or
cont1ngenc1es shown by some subjects in 'the first two
exper1ments ~In part1cu1ar two subjects in Experiment 1

developed stereotyped response patterns which were extremely

-

1nsens1t1ve to 'procegmral changes . which should have
e11m1nated such behav1or A post- expertment report’ by one’

of these subJects, SubJect A4, suggests that th1s behavior

was ma1nta1ned by the \format1on of a "self- rufe" during
ear11er phases of the exper1ment More spec1f1ca11y, she

stated that, dur1ng-early_sess1ons,fshe_f0und that switching

-back and forth between’a]ternatives was the best way to

maximize over-all earnings. In subsequent sessions, she was
SO 1ntent on follow1ng th1s strategy that she did not notice

chaﬁges‘ in cont1ngencres "which made this strategy

contingent on . number button presses, i.e “that rat1o

/
cont1ngenc1es ‘were 1n effect Th1s report is congruent w1th

her extremely high rat1o-J1ke response rate.

AT d1fferent po1nt_ concerns the _:1nsens1t1v1ty “ttot.



Lowe ‘:(1979) has 3uggested that the formation of

“‘ase]?4rules) such as the abQVe, -may bf? typical 'of . human

3

subjects.  On the other hand We1ner (1983) emphas1zes that

‘pSelf:rules ~should .be~ used as - postfhoc' causal

‘ explanations for behav1or rather, it ts necessary. t,

subject’s present verbal behavior may be a by product

SubJect Ad's gtatement indicates that her self rules arose

v - " L ¥

at leasf partially, " as" a fUnct1on of her own -interaction
with the cont1ngenc1es in earl1er Pphases of the exper1ment

However Lowe suggests that. self rules may also arise. from

such factors as pre- exper1mental h1story (uncontrolled for

1nw>the present exper1ments) and frOm.1nstru6tions9proVidédaA‘

by" the expertmenter - . o

The 1nstruct10nal effect is of part1cular relevance to »
. the present study., The 1nstruct1ons used in Exper1ments T

and ‘2 emphasized only the response, i.e., button push1ng

In a review of the literature on human operant conditioning,
Baron and Galizio (1983) conclude that 1nstruct10ns about

the response read1ly initiate respond1ng but' also produce

.tendencies to respond regardiess of the schedule" (p. 500).

This sugbests- that the insensitivity. to contingencies

exhibited by some subjects in the present study may have

been to some extent a:function of the instructions used.

Thus, self-rules which may have served to_maintatn those

behavior patternsl can be conceptualized .asl\,possible

’ exam1ne the past and present cont1ngenc1es of “which- "thél'“'



"by products of those 1nsﬂ§uctmons

Interest1ng]y,. Baron ~and Gal1Zio (1983) note' thatO

.1nstruct1ons which . accurately descr1be the cont1ngenc1es as
opposed to the response, tend to produce response patterns

”appropr1ate to the schedu]e of re1nforcement in effect In

add1t1og -Matthews;, ShimofT, Catan1a,.and Sagvolden (1977)_4'

found that Keep1ng 1nstruct1ons to a mi-nimum and shap1ng the

response \w111 also produce. greater .sens1t1v1ty_ to

contingencies. ~ Thus,” it the present" study™~ ‘had used

) 1nstructions descr1b1ng the contingencies, or if sponding

- had been shaped fewer 1nappropr1ate schedule_ per formances:

‘may .have occurred.. In turn, this may have eliminated &some

~of the inconsistent results, and allowed for a more -powerful

test of the hypothesest , Further'research is nequired to -

- investigate this pogsibility.
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Table 3

Experiment 2: Sequence of experimental ¢onditions

-

..

Initial Terminal Link
Number of Link Schedule (in sec.)
Subject Condition Sesrions Schedule Left Right
Bl & B2 Al 3 vI-10" MI-30 AMI-30
- A2 " FR-1 " " _
B3 Al 3 vi-1n" MI-30 AMI-30
B " " AMI-30 "
Al " " MT-30 "
A2 " FR-1 " "
B4 A 3 AR EA MI-30 AMI~30
- B " " AMI-30 MI-30
A " " MT--30 AMT -30
c " " ” T 0
n " (

" . AMT - 30

Mte: The experiment was terminated early for Subjects Bl and B?
due to indifference between terminal 1link alternative-.
For Subject B3, preference was measured in comparison to a
baseline ~'are: for Subj-ct B4, preferente r"as measured, in ‘*
the first ine sessions, hy altern2ting "¢ t ~itisne ~f b
M1 nd A’ Ceteal Tipdk o hednle-
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prpendix A L .
Preference for legriable Versus - Fixed Schedules of
vReinfor-c'ement: A Review of the Literature

Schedules of einforcement may be categorized . in

several ways. The st basic distinctions aﬁe between ratio

and iﬁtervg]i schefules, . and be tween variable and  fixed
schedules. - 'present paper reviews research which has
Qenera]iy shown that'organisms' prefer variable err fixed
.schedules  ofh réinforﬁement. although the mean .rate of
_reinforcement on both schedules @ay be equal. First,

however, it may be useful to outline the basic péradigms

used in this research.

Preference Paradigms

The studies in this reviéw have utilized two differant
pafadigms far defqrminihg schedule D;?feronces. rhoznost
common paradiam is the concurrent-chain' proced e ag firet
SUgges}ed by Auteor t1aRQ) . 3In the fvdtial liplke «f the
chain, the “;gan‘em is presented  with tw st’ 1 1i.  path
aésmciéfad with equal variab]efjnterval (VI cr' adolee
Meeting the renurirement on eiiher altérnativa is o0ty ced
by preduction of a second stimulie asscciatad wit! = ther

schedule -t reinfor ~ement . Meeting 'I'e remiir ement v this

terming) Vit schedirle then reanlte Py primary
v c_:.s:n(r\”,"mn\r"l\' Whiespy oo Vs mipal ) jrol- SC"""" Ve ot R P |
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the other altermative becomes 1noperat1ve Thus, dur1ng the-
initial Tjnks of the chain, the organism chooses between two:
mu;ually exclusfve terminal 1link schedules, for example, a
fixed-interval (FI) schedule and a VI schedule. Pre%erence'
for termina] 1ink schedules is typvcally measured d@
relative rate of responding on the 1n1t1a1 Tink schedu]es

An advantage of the concurrent chains procedure 1s that
if» separates rate of respond1ng for. a- schedwle:(l.e..
initial link responding) from rate of’ respondfng on a-
SChedule \(i.es,’f terminal link 'responding); ﬁete.4oﬁ.
_ responding ion{ a schedule is invalid.- as a measure o;n
preference since it may be 1nf]uenced by character1st1cs°of
the’schedule itself. For example, ratio schedules typ1cally
generate‘wgygher response rates “than interval schedules,
because rat1o schedules provide 1nterm1ttent *re1nforcement'
for shorter- ‘interresponse times (Ferster & Sk:nner- 1957)
Thus, Q@gher response rates on ratio as opposed to interval -
gnaﬁ@p]q§ may be a function of schedule characteristics, and“
do wot neressar17y 1ndqrate preference for that . schedule.
Ay analogous s1tuaflon would be to incorrectly assume thei
rleihvng house is prefe'red to watching telev1s1on because
the former has a hﬂghev vafe ;} art1v1ty o ‘

Aﬁsecond paradigm, which has heen emploYed foy‘measure.‘
preference  for variable ratio (VR) ver sus fixed ratio_(Fé)

¢ hadiles, is the switching procedure devised by Findley

RN A Pecpnonres ~n a change ~ver (C0) alternpative change -
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L)
or switch the vséhééﬂ]é 6f reinforcement . in effect on a
seécond alternative. breferenoe is mea;Lred as the relative
frequenéy-of change-overs. from onégschedule to another. For
examp]a,.if the procedure is arranged so that an PR schedule
is presented at tﬁe start of each/trial1 but.the sub ject
contjnually switches to an alternative VR schedule. then one
"can conclude that the shbject prefers VR.over FR. Similar
to the concurrent-chaihs procedure, this‘procedufe‘separates
responding fof a schedule (i.e.. change-over responding’
~from respondfng on a schedule In addition, F;ndley has
shown that the degree of preference can be manipulated by
changing the response requitrement on the CO al'ernative.
Increasing the rpqui;emen* tends to reduce the amount of

switching from one sched le to another. a' ' irvinanan

preferenpa for the r hedpile p}ﬂcpnf]y jrr Lot

""oference fc Y1 vercus Bl “eherhilesg
Y

AT of e ;0€“avvh on v eference o V1 mpare [
crheditles b - e the ~Anerre | chaijng pasarioge Ty the
fiPSt study ! I A AR L A T N T ryw-=H”.“ will he et )ined
ir séme"dr o te facilitate a0 ity Folle fos  this,
Aigrugginne ' v cther  stend T e w1 pm,haéirp Iy My e
diffp;gnww~r HEERRN, 1 . bt . r '”Hi" N N

[y iov]if iC?'I'
Peefereca  for V] cosus e radylec 3 i ot

R A LA T P2 R revog ) U jooi S I AR
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a concurrentfchains procedure, pigeons chose between two

response Keys, both transilluminated with a wh1te lighf.
. Both ke . were _.programmed on 1ndependent VI 60-sec

schedulés. Meeting the schedule*requirement on the r1ght

Key changed the ‘key color to yellow, and resulted in two.

successive presentations of_a terminal link .FI schedule.
Responding on ;he FI schedule was reinfdrced by three

seconds access to grain. A similar séguence was arranged on

the left key, except that the terminal 1ink somet imes

consisted of Vi Schedules. The left/fight' terminal iink

schedules in each condition were VI 15 sec/Fl 15- sec, VI

-

15 sec/FI 4"sec: VI 15 sec/F1 8 sec, and FL 15-sec/FI 4-sec

in  that order Earlier research had shown that p1geons"
wou ld mafch vate of responding of initial 1ink alternatrves

to rate of primary reinforcement on the .terminal link

alternatives, when both terminal  1links consisted of VI
and/or VR schedules (Autor, 1969; Herrnstein,.1964a). In
compar ing the VI oand F] schedules. however, Herrnstein found

" cOnsiswpnt bias for the VI alternative. Thus, even when

fhe(avith'eflr means of both.éehedules were equal, i.e., VI
'S sec/I7 15 cec. the four birds-emitted 0ver'70% of their
initial  link resnonses. on the key leading to the VI
alternatijve. Tf  subjects had been matching rate of

responding to rate of reinforcement, reqund1ng should have

et canal Ty A ‘rtrihinted between the two a]ternat1ves
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- To .account  for the bias towabds the VI altefnative,‘

Herrnstgfn'(1964b) suggésts that pigédns‘ mqy_'"weiéﬁ; sthe

shorter intervals of the variable interval sche&ﬂlé méqg

than the 1oﬁger* (p. 181). " Thus, the 'assumption of .

arithmetic averéging of intervals in VI-schedules méy be ah"'

inappropriate description of their value relative to. FI
schedules. Because the shorter interreinforcément intervals
in the VI ééhedu]e'may exert a disproportionate influence on

- responding, a VI schedule is not eguivalent to an, £l

schedule with the same arithmetic 'meén. HernnSfein also

suggests that it may be possible to derive-a transformation. .

rute for interval Vaiues which would pfedict .the observed
preferences, but found that a logarithmic transformafion was
inadequate. (A ]pgarithmicv transformation results in a
geometric mean of interval values which weights shor ter
intervals more heavf1y.) Fina]]x, Herrnstein notes the
similarity of the results to gambling behavior in humans
In gambling, the slfght possibility of a relatively
immediate gain is highly attractive to many 4individuals.
They prefer to gamble rather than invest their money ‘in more
conservative .VentUres which, though more certain, pay off
only a%fer a much longer interval

Killeen (1968)‘ attempted to derive a specific

transformaticon rule which would descr ibe preference for VI

over FI, T Experiment 1, the terminal 1link alternatives -

consicted of sinagle pragsentations nf a VI schedule and an 1

3




vschedule of primary rein?orbemeﬁt. For‘VigEEB-sec. 54-sec,
énd 31-sec schedules, in'that order, Fl sc edules were - found
.wh1ch resulted in equal respondxng for both alternatwves
For the group data, a transformat1on rule was then der1ved
which would predict ‘such equ1va1ence _ The transfqrmatlon
was based on a power functnqn of the form: |

. . N

MyT)=1/NZ yF

=1

¢

where M(y T) is the mean interval of the schedule, ylls the

value of the ith component interval of the schedule, N is

4

the number of components;;ﬂahdf r is a parameter. As r

becomes more negative,. shorter component. jntervals are

weighted more -héﬁiily. Killeen foun%w‘That a harmonic
transformat ion of the intervals (rz-1), i.e., reciptocal

transformation of the intervals, was most appropriate to

‘describe his results;.-ln. other words, the ‘pigeons - were

indifferent between VI and FI1 schedules with equdl harmonic -

means, although the FI schedule always had a smaller
arithmetic mean. This transformation seemed to account for
Herrnstein's (1964b) data also. Experiment 2 provided
fur ther suppor t for the validity of the harmonic
transformation. Both terminal 1ink alternatives were VI
schedules. The nuﬁber and size of the éhorf versus lohg
component intervals in each schedule was varied so that one

schedule had a longer arithmetic mean but a shorter harmonic
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the other.

.mean . than s expected, relative rate of

responding in thevfnitiai‘links matched the harmonic rate’
and not fhe arithmetic rate of reinforce t.
Davison (1969) eXémined.-preference for ™K versus,
mixed-interval (MI) schedutes of reinforcement.
schedule can be considered as a type of VI scheduleu‘whiéﬁw‘
controls for the number and leng1b éf COmeQ?nt vélues. For
example, a two-value MI 30-$ec schedule mayﬁgonsist of 156-
and‘ 45-sec inferva]s. presented in randoh order. This can
a]sb be referred t¢ as a "mixed FI 15-sec Fl 45-sec".
schédu1e.) The concurrent-chains procedure was similar to-
Killeen's (1968) excepf that the initial 1ink alternatives
were - separated by a 0.5-sec change-over delay (COD)._[A con.
is commonly used in concurrent schedules to preveﬁt’
adveatitious Feinforcement of switching behavibr. but is not
commonly‘ employed in the concurrent-chains procedure
(Catania, 1966).] Across conditions, an MI 30-sec schedule.
consisting of 15- and 45-sec components, was compared to
30-, . 10-, 20-, 15-, aﬁd 25-sec FI schedules, in that order.
For botH individual birds and group data (N=5), Davison
found that the reciprocals of the intervalsvtransformed to
the thfrd power (r=-3) best déscribed the data. This cubic
transformation weights the shorter intervals more heavily
{;an does the harmonic transformation suggested by Killeen.

Davison (1872) investigated whether number of component

intervals would effect preference for MI versus FI. The



procedure was basically identical. to DavisOn (1969) but
with no COD in the initiaﬂ'ltnks ) Varlous comb1nat1ons of

F1 .schedules, rang1?i in value from ‘10- to '30 sec were

compared with MI .30-sec ‘schedules contain1ng e1ther two,

‘three, or seven component intervals. In each of these MIp

schedules - the shortest and longest,components were 15~ and

~45 sec respect1vely The results from six plgeons 1nd1cated

- that the' number of .component 1ntervals did not effect"

: preference. This also means that the number of times the

hortest interval was présented also had no effect on

preferer Dav1son found that preference in all: codiﬁtvons

was best .descri

intervals squared Tra-2). This inverse - square

transformat1on weights the

shonter intervals more than
K111een s (1968) .harmonic transformati |
Davison’'s (1969) ‘dub%gc transformation: | In'ac
Killeen's data, Dav1son~notes that K1l]een used VI sche )

which contained extremely short component 1nterva1s (3—sec)

compared to the 15-sec interval in his own Ml schedule.

Thus the length of the shortest interval may be a critical .

factor in determining the proper transformation: with
extremely short components. a harmonic transformation,may be
most appropriate.. ;pévison also ‘suggests that the cubic
transformation obtained in his earlier study may be due to
the use of a COD procedure. For example, Shull and Pliskoff

(1967) found that, "with concurrent schedules, a” cop

f

ed by/ the mean of the rec1procals of the -

but less than B

nt1ng for .

Y "



\

—~

increases - preference for the alternative providing ‘the

_~greafer’rate of reinforcement. Similariy, in the Davison

e

“'(1969) .stuay; the COD.méy h§Ye,enhanced-preferéhbe for the
MI aiternative, _théfeby ;alféring the appropriate

transformation.

Hursh and jFanfino (1973, Experiment 1) used a

concurrent-chains procedure to investigate preference for MI°

versus, FI when the shortest interval in the MI ‘alternative

was varied, Across conditions, the FI schedule varied

betweéﬁﬁﬁo- and 50-sec, while the MI schedule consisted of a

long. interval of 60-sec and a short interval of .either 10-,

20-, or 30-sec... It. was predicted that the approprféte

transformation rujé would varylés the shortest jnterQél‘in
the MI séhédule'varied. This hyquhesis, however , was. ngt
supported. = Across all conditions}h_the ‘data was best
described by Davison’'s (13872) inverse square transfqrmation
(r;;2). In fact, this transformation accounted for 91% and
96% of the'variance for individual birds) and 83.5% of the

group variance. Hursh and Fantino conclude that the inverse

| square transformation appears to be quite general. They do

sdggest{ hoWever.‘ that: for VI schedules with very short
cbﬁpoggnts, as in Kj]leén. (1968), the harmonic
ﬁransfé;métiQn‘may be more appropriate. | .

Navaf%ck ;nd'FQntino (1972) tested whether preference

for terminal link VI versus Fl schedules would be

| "transitive" to comparisons with a third schedule. In one

¥
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procedure, FI..schedules’ were . - found wh1ch were equallyl

preferred to VI 23- and 54- sec schedules These VI and FI

schedules were then each compared to an FI 20 sec schedule '

'_ Strong stochast1c | trans1t1v1ty would hold 1f the'<

equivalent VI and FI schedules were equally preferred to the

F1 20-sec schedule. In  tests 1nvolv1ng the VI 23fsec

schedule, transitivity held for three out. of four. birds:

however, zero out of three b1rds demonstrated: trans1t1v1ty

66,

in tests 1nvolV1ng the VI 54-sec schedule . A similar resultf;T

was obta1ned with a second procedure VI and FI”schedules:t

wh1ch were eq ally preferred over a standard FI 'schedule

'were nofﬁﬁalways equ1valent when . compared to each other
Such 1ntrans1t1v1ty was also found in compar1sons involving
VR and FR schedules - Navarick and Fantino suggest that the
results 1nd1cate that var1able‘§chedules are .substant1ally
- different from fixed schedules. and that a s1ngle general
transformat1on rule to equate V1 and,F1 schedules may not be

possible (see also Navar1ck & Fant1no 1975).

SChrader and Rachlin ‘(1976) examined the . effect of :
signaled reinforcement.on preference for VI versus FI.' The

values for both VI and FI schedules were 30-sec, '15;sec,'

6-sec, and 2.5-min in that order. To control for length of
terminal llnks, the VI terminal link . was always equal/_in
length to' the  FI terminal 1link, and the number of VI
re1nforcements var1ed randomly between Zzero and two. In the

signaled condition,. the occurrence of re1nforcement in each

o



‘termthalﬁ ltnk ~was preceded by a brief change in key‘co1or.-’
Wh11e prev1ous research had shown that rats prefer ‘stgnaled\)
over unsjgnaled shock (Badia, Harsh & Coker,; t975)

' Schradér :éndi Rachlin found no effect 'of | 51gna1ed
reinforcement “on preference for VI over Fl schedules. They
had predicted that the signal . would _effect7 preferénce byp'
e11m1nat1ng thg differences between schedu]es in
‘ﬁpred1ctab111ty of reinforcemen However the signal did
influence terminal 1ink respording; response rates precedlng
the signal_were‘relatively slow, but . increased cons1de.ﬂb1y
when theﬂ stgna1 was presentedr“ In the unsjgnaTJed
cond1t1ons, response ‘rafes varied Tittle throughout' the
intervals, 'espec1al]y for the VI schedules. Interestingly,
as the values of the VI and Fl schedules decreased,
Vpreference for the Vi sohedule also decreaseg. For,éxample;
three out of four’ b1rds ‘emitted more than 90% ofu their
initial link responses to the key leading to the VI schedu]e*
when- the ‘mean schedute values were 30-sec or greater. W1th
the 6-sec schedules, ‘however, .reSponding for the VI
alternative dropped to between 60% and 70%. This effect
would be expected on the basﬁs of a heavier weighting-of
shorter'intervals;.the short component in the. VI schedule,
e.g., 3-sec, would be that much shorter .than the'FI'schedule
interval as the values of these schedules increased, e.g.,
6-sec to 30-sec. This assumes that the short component in

the VI alternative remained relatively constant as the mean

N t
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length of the schedule increased. Unforthately,; Schrader
and Rach11n do not report what the VI components were.
Franke] and Vom. Saal - (1976) examined the effec&( of
interya] ' pred1ctab1]1ty"" on preference for MI versus FI
Their-research was based on an, earl1er study by BoWer
MacLean<:fnd Meacham (1966) who found that pigeons preferred
multiple~interval over mixed-interval schedules " (A
mult1p1e schedule d1ffers from a mlxed schedule 1n that each
component is accompan1ed by a d1st1nct1ve st1mulus ) | Thus,
pigeons preferred . the terminal link whererinterval values
were made 1predictab1e{ by. correlated; as-  opposed to
uncorrelated,’ termina]. link key colors (see elso Fantino &
Moore, 1?80{ Green, 1980; and Hursh &‘ Fantlno 1974) On

the basis .of this result, Frankel and Vom Saal predicted

that pigeons would prefer a-,multjple-1nterva] over an FI -

schedule more. so than an MI over an FI schedule. Using a

concurrent-chains procedure with VI 60-sec initial 1inks,

there was 'a‘ slight but cons1stent effect in the pred1cted'f

direction for all seven-birds. They - also ‘rep11cated the
_Bower et al. f1nd1ng but on]y when the 1n1t1a1 1inks were

reduced from VI 60-sec to FR1 as used in the or1g1nal study

This last f1nd1hg concurs with Hursh and Fantino (1974) who' '
note that decreaswng the »Length of the initial 1ink

schedules ., will increase the pre7erence shown for one-

terminal 1ink.schedule over the other. : T~
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Preference for VR versus FR Schedules

- Fantino (1967) - used a concurrent-chains procedure to

examiné‘pnéfebénce for mixed-ratio (MR) versus FR schedules

of reinforcement. The range of the MR schedule,components

‘was manipulated (the short/long intervals were éi{per_ 1/99,

10/90, or 25/75).vas well as the number of MR components -

either two (1/99) or three (1/50/99). AT Five pigeons

preferred MR over FR schedules of eqh@i,mean value. In:

addition, preference for MR generally increased asktheTrange*‘

in  component values was increased; relative rate of

‘respoﬁding'for.MR was sightly below 60% with the 25/75

components and above 70% with the 1/90 cbmponeﬁts. The
- number of componeﬁt‘vaiues in the MR schedule had no -effect
on preferénce, matﬁﬁing Davison’s (1972) results with MI
versus Fl schedules. Finally, Fantino determined that
reiativé rate of regponding in the initial*}ﬁnks was closely
approximated by - the relative _ geometric rates of
reinforcement in the terminal 1inks.

Ks‘part of a series of experiments on preference. for

informational stimuli, Hendry (19@95 compared a8 VR schedule
. /.-~' T e .

and . two-value multiple- and/fmixed~;§tjo schedules with

- various FR schedules. A concurrent—chains prbcedure wés
used with ER1O initial 1inks. Unlike Frankel and Vom Saal's
(13976) .results with MI séhedules. discussed previously,
Hendry found that preference over FfR was not reliably

greater for the multip]é schedule than for the mixed
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schedule. The multiple schedule was, however preferredn

over' FR more so than VR was preferred over FR * In.addition;
the méltiple schedule was strongly preferred ove' the m1xed

"vschedule in d1recf“ comparison of the 'two.ﬁﬁ Hendry

1nterprets -preference for the-multiple schedule terms of

the reduction of uncertaxnty ;. the mult1ple schedule S key

colors ‘were correlated with the component values of the

schedule which were thereby made more pred1ctable Hendry
also attempted to derive a transformat1on rule to describe"

his data, but found that a harmon1c transformation of

relnforcement rates was generally 1nadequate

Sherman and Thomas (1968) used a switching procedure to'

examine preference“between nine FR schedules.with correlated
stimuli (i.e., a nine-component multiple-ratio!schedUlel and
an MR schedule consisting of the same nime-values presented
with the same<stimulus. lhe schedule values were 1, 3Q, 60,
90. 120, 150, 180 210, and 240. \l'he‘pigeons could either

complete the FR schedule presented to them, or they could
b . : ’

peck the CO key and switch to the MR schedule. Dnceyaf

subject began responding on a schedule, “the CO ke?‘ was

turned  off and the sub ject was locked into that schedule

When only one response on the CO Key was required to switch
schedules. both birds sw1tched to the MR alternat1ve at an
extremely high frequency; they remained with the FR schedule
only with the two or three shortest FR v?lues)‘a However. in

order to max1m1ze overall rate of reinforcement, subjects

+
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should have switbhed'fo'thé MR schedule only when the FR

value was greater than 120 Thus, MR was preferred over ER

———

mQre than would be pred1cted by relative - rates of..

re1nforcement In _accordance wi th Eind]ey (1958}, Sherman
and Thomas also found that® as the switching requirement

increased, preference for the MR scheMule decreased.

Preference:fbr am jple-ratio versus an FR schedule
was inVeetjgatedv‘by‘,Boeving and Randolph (1975). The
initial links consisted of FR10 schedules. The terminal

- 1inKks consisted of an FR30 schedule. and a mﬁltip]e-ratio
schedule with component values of 5 and '80. " Across

condﬁtions)-the,&mal]er component was reduced in'probability

of occurrence from .50 to  00. The three pigeons

demonstrated almost exclusive preference for the multiple
' schedule, ‘except when the probability of the shor ter
component was reduced to 00. At that point; they showed
exclusive preference for the FR alternative, fhe authors
inte}prﬁf the pigeans preference far the miltiple scherle

v

as an instance of gambling for the shte=st path to
e

reinforcement, even when the poea ikl A winning 'he
gamble was evtremely emall,
Rider (1983p) allowed rats to ~hoose  between

equipv”baile.MR and FR schedules of fond reinforcement.
These  scthedules were * precented either as  conoprant
aschedules. or as terminal 1ink alte natives in a

~enyern rant chaine IR Tat=Ya IRTRN wi th FR1 initial 'inkg,
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Preference was measured as proport1on of responses on each .

sohedule ih the concurrent procedure and as proportjon' of

1n1t1a1 1ink cho1ce, responses 1ﬁ“\i:i; concurrent-chains

procedure. Six out of .seven rats isplayed dsyStematicl

i
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pchedude preferences. Five rats cons1stent1y preferred an...

FR35- schedule over an MR50 schedule (components of 1/99) fn

the concurrent ..procedure, but ShOWed a. reversed preference

in the concurrent cha1ns procedure. The seventh rat ‘showed
A s1m1lar trend when FR values were systemat1ca11y var1ed
hetween .25 35, 50, and 80. The FR schedules were
consistently preferred in the\concurrent procedure, with the
exception of the FR80 alternative, while the MRS0
alternative was- general]y preferred in the concurrent cha1ns

procedure . These results demonstrate that respond1ng on a

Schediil=  is not equivalent to: reponding for a schedule, and..

appears to justify the wuse ~of the ' concurrent- cha1ns
nrocedure as a measure of schedule preference. )
We1ner‘(1966Jtused the switching procedure to examine
preference “in  adult humans (N=4) for VRA40 Qersus FR40
schedules of points delivery. After reinforcement on one

schedule.  say R, the other schedule, VR, ‘would be

automatically presented. A response on fhe'CO Kkey was thus
necessary to reinstate the previous schetiule, Weiner found"

no preference for either VR or FR. A reason for this may be

that he instructed the subjects to “get the highestwscoge

poreible’  Ralative te this strategy, responding on the (CO



r
kéy would waste, time and reduce overéIL _reinfénéemeﬁt; \
* therefore, ‘switChingA would not occur. This assumes that
Sijects‘discrimihated‘the VR and FR schedules as e&uivaient
tn  mean rate of reinforcement . In other chdi}ions of this
experiment, subjects did show preference for an FR10 over an
FR40 schedule, and for ag FR40 schedule which resulted in
400 points as oppbsed to an{ FR40 which resu]ied in 100
" points. Both of thesé preferences are conscnant with the
instruction to maximize overall points.

v Repp and Deitz .(1975) uséd a switching procedure to
investigate human preference foh’VRéO versys FR60 schedules

of token - reinforcement. Each tdken, when earned, could be

immediate]y exchanged for a penny. 'The VR and FR schedules

“ .

alte;nated automatically affer each reinfnrcemeht, and a
switching ' »sponse was required to reinstate the preViﬂUs
schedule. When preferences .stabilizedv at a certain CO
R _ . ) ’ .
requirement . the requirement was increased bv one response.
This wae dope until switching behavior was e]iminafed. The
suhiphfs, two boys and two girls age 10 to 12, all switched
tn  the VR schediile mdr e often than to the FR eﬂheddle.. The

relative change-overs te VR as opprsed to FR  were alwavs

greater than 60 as 1long as switching behavior was being

engaged = in. A1l  subjects abruntly stopped .switfhing.
however. once ‘the CO requirement requirement reached a
certain level: 9 reéponses with one subiect, and 11. 12, and

" responses with the other three. 'hig resn'' wnfinte
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with previous reeeareh (éug;, Findley, 1958; Sherman §&
decrease as ,Lhe CO requirement jncreased.' Finally, the
question arises as to why pre%eﬁehce fer VR over FR was

found with humans'in'this study and not in the similar etudy

by Weiner (1966) .- One factor may be that Repp ‘and Deitz d1d_

not, specifieal}y Tnstruct subJects to earn “as much as
possible. As prev1ous)y discussed, this instructioh may

disrflpt 'ewitching, since it would waste time and: reduce

-overall earningsi Thé other factor may be the relative ages

of the subjects: Weiner used adults while Repp and De1tz_

used children. . Research has shown that age is ‘rnversely
related to preference for immediate over delayed
reinforcement (e.g., Miecﬁel & Metzneb,. 1962) . Thus,
chi}dren may be more likely than _adults, to welght"- the

shorter intervals,,i.e., the more Qm;edlate re1n¢oreement,
in  the VR schadule more heav1iy This would then result in

prefereqce for the variable alternative.

"' =ference for Fixed versus Variable Delay of Reinforcement

'wo e~ 1y etudies (Logan, 1965 Pubois._1962) examined

1vefe ance v miver versus fixed de l‘ay of f‘einforcenlent‘

V'siva maze running rrocedures with rats. Pubols found that
rate consistently chose that arm of a Y maze where
r~inforcment was delivered after a mixed delay as opposed to

'~ other arm where reinforcement, was delivered after a

\

Themas, 1968)'whieh found that switching would gradually
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coﬁstant delay. The component Qalues of the m{xed delay
.were zefo,seconds and twice.the value of the constant delay,
and were ﬁresented in rand06¥order. The‘rats preferred the
mi xed delay side even when reinfoécement was presented onTy
‘during the short component, i.e., immedfatenieinforcgﬁent on
50% of trjaig; and long dq]ay but no reinforcement on the
other 50% of ;riéls. Logan varied both amoﬁqt ahd/delay of

"ewafdfaj'ﬁrﬁfﬁﬁg found preference for mixed over fixed

delay. Six out of seven rats preferred. a mixed delay

alternative, with_cémpoﬁent delays of 0- and 15-sec (mean =
8—séc)1 over a constant delay of 8-sec.. With three of the
rats, preference for Fhe mixed alternative was exclusive.
- The results also indicated that fﬁe' i xed délay was
approximately équiva]ent to a constant delay of 7-sec; at
that value, half of the rats preferred th;vmixed’altérhétive
while the other half preferréd thé_constant aiterhatiye.
Cicerone - (1976)'-u§ed'.é sfahdabd  concurrent-chains
procedure to examine préference for mi xed versus éonstant
delay of reinforcement. Pigeons were presented various
combinations of mixed and constant delays, and, across
conditions, ~ the range. of fhe mixed delay vé]ues was

increased. When the constant delay was 8-sec, four pigeons

‘consistently preferred the mixed delay alternative when it

consisted of 2- and 14-sec components, but not when it

consisted of 6- -and 10-sec components. Two other pigeons

were éxposed to a constant delay alternative of 30-sec, and
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a mixed delay alternative with either 15/45, 5/55, or
0/60 sec components The m1xed alternat1ve was cons1stently_

:preferred only for the two broadest ranges; for the 5/55 and

0/60 mixed delays the respecttve relat1ve rates of
responding in the 1n1t1al links were .69 and*'.gi"foh _one

subJect, and .93 'and .99 for'tne other subject.

Rider'(1983a) examined preference -for mixed . versus

constant delay, and varied the probab1l1ty of the short
component of the mixed delay. Rats were run on a standard
concurrent-chains procedure, with’ the addition of a 2-sec
CoD }n»the initial links. The constant delay was 15 sec for
three subjects, and 30 sec for two subJects The mixed

delay components were always 0.2-sec and twice the length of

the constant delay. - Across cond1t10ns,\the probab111ty of’J

occurrence of the short component was .00, .10, ;25, .50,

.75, .90, and 1 00. In all cases relat1ve rate of 1n1t1al‘

S link respond1ng was greater for the mixed alternative when

the probability of the short component was above .25. In’

addition, preference for. the mixed alternat1ve was muc
greater for the two rats exposed to the longer delays : A

harmonic transformat1on of '1nterre1nforcement 1ntervals,

similar to' Killeen (1968), was attempted but was found to_'

be inadequate.
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Substaﬁtive Issues ~

The . preCeding  'studies hav; generally _fbund .that
variable schedules ére'prpferred over fixed schedules of
reinfqrcement.” Witﬁ- reSpect' to factors determining such
preference, a gobd deaf VOf emphasis has been placed on
Herrnstein’s (1964b0,g hypothesié .thaf prefggénce is a
function of thevheaviergweighting.of the_shortér components
in' the variablé schedu{é. A number of transformation rules

have been attempted té‘preciseTy descfibe this reTationship,

but, as - Frankel ~and Vom ’sdal note, "no consistent

' transformafion has been found which is adequate to account

for vhoﬁe"t_"“f tﬁmﬁiea_Sét of data" (Frankel & Vom Saal,

1975)- Ride (19835).suggésts that it may be unreasonable

. to. expect» that a sing]e»“mode] would ever be en;ifeiy-

aﬂedhafe. He supports Navarick’s and Fantino’'s (1972)
opinion that the ‘failure. of schedule preferences to show

strong stochastic transjtivity implies that any epécific
. _ -

F

transformation must necessarily be limited in its.

applicability. Of relevance fo_this,'Herrnstein (1981) has

‘recently suggested a theorefical mode 1 regardingfpreferenée'

~\, .

for large delayed versus sma11vimmediate‘ﬁéinforcers. 'Built

into the model is the,assdﬂp%ion that the qffects of delayed

reinforcement on response strength may vary as a'funétion of

.experiential factors}-ahd genetic différences between and
within~ébecies,‘ In other words, the  subject’'s "weighting"

~of the interreinforcement intervals can vary as a nesUTt,of_
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a number of factors, and cannot be expected to rema1n
..rconstant Thus, Herrnsteln s: model also argues against ‘the

possibility  of f1nd1ng a prec1se yet generally appllcable,'

transformat1on rule for descr1b1ng schedule preferences

Var1able schedules d1ffer frOm f1xed schedules not onlyfk

1 '
in the length of the component values, but also in the
”pred1ctab1l1ty "of ’ those values Predwctab1l1ty is here

deflned as the degree to wh1ch the components are correlated

with. some preceding st1mulus or event. Fiked schedules are

inherently more pred1ctabJe tnan variable..schedules; In

. ¢ \ - L
add1t1on mult1ple schedules, whete  a separate cue ' is

prov1ded for each component . .of the fsChedule, ‘ar

predictable than}_mixed or variable schedules,

‘components are presented with the Same cue. 'Frankil‘and Vom»:‘
Saal (1976l as well as Hendry (1969) found some ev1dence.“

that mult1ple schedules are preferred over f1xed schedules“

more so than mixed schedules uare. Frankel and Vom Saal
'1nterpret this 'result ‘as? ' 1nd1cat1ng that - the

nonpred1ctab1l1ty of component values in the m1xed schedule

only serves to reduce preference for that schedule _ In

other ‘words, the mixed schedule iS'preferred solelywon the

basis of the heavier weighting of the shorten component.

values, -and' the nonpredlctablllty only detracts from such

rpreférence A problem with this’ 1nterpretat1on 1s that 1ns‘;lf

S
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their concurrent cha]ns procedure, the pred1ct1ve cues ofgf'x

the multiple schedule were_,aya1lable' only after.f‘that’




sChedule:hadlbeeh:selected, i.e., only Jdfter the terminal

1inkK  was: entered'v' Thus,‘ ddrang the initial Tink cho1ce

zphase, the. upcom1ng compohent on the. multlple schedule .was .

”st1ll as 'nonpredlctable‘ as in the m1xed schedule Thus,ﬂ

\ even in select1ng the mult1ple sghedulet- the p1geons 'were
st1ll 4 gambl1ng -on ‘which component would occur. In this
man r preference for the mult1ple schedule seems to be an
1nstance of - want1ng to Know the outcome of the/gamble as
séon as p0551ble rather than try1ng to avo1d the gamble
'Indeed Herrnsteln (1964b) and Boev1ng and Randolph (1975)
note the d1rect s1m1lar1ty of preference for variable over

fixed schedules to gambl1ng behavior. In-addition, Sherman

and Thomas (1968) demonstrated that p1geon5' wou d reliably

|- _ v
sw1tch from all but the shortest FR. components of a multiple

‘schedule to a nonpred1ctable mixed schedule even when

-fswitohing reduced the rate of retnforcement Thetr results

imply that preference for the var1able schedule is a éd:rect
function of gambl1ng for the shortest path ‘to re1nforcement

A‘th1rd 1ssue concerns the general1ty of preference for

var1able oyer fixed schedules across spec1es, notably to'

HUmansj- Only two stud1es have -used hUman subJects. (Repp &_

Dejtz}a19?5,AWe1ner~ 1966). and the results of these studies

have been 1nconclus1ve 1“' Emerson ¥ (1972) has'

- hypotheslzed that. .preference for‘,var1able ,overt ft%edtﬂh

schedules of relnforCement hayfbeQ.an » important factor = in’

human - social interaction. -Individuals who deTtver social

© N

R
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“influence ~over others and ' come ';t dom1naLe : soc1al‘f

- on Vvafiable‘g5¢hedu1es wmay;bexert greater‘

relat%onships Thus, research on schedule preferences in.

humans ay lead to understand1ng some 1mportant determ1nants
of humg

behavvor Relat1ve to Ih1s p0551b111ty, however
',the efforts to: conduct such research have been 1nadequate
VConc]us1on S

Research was reviewed COncerning preference f’for

variabler over fixed schedulEs of reinforcement. ~ ‘Such

preference appears to be a consistent <f§ndjn§ in  lower

animals., and seems to be a function ;of " a tendepr'to

"gamble"tfor the’shorter .path 'to- re1nforcement ava1lab]e

wfth‘ the var1able alternat1ve It was noted however that

research with humans in th1s area has been 1nadequate cand -

’

the studies ‘which ‘have beenf conducted -have not y1elded'

: consistent besuits ) Interestlhgly, ‘TWearden ' (Note -1)

beTieves, that much of the' an]mal research 1n operantf'

cond1t1on1ng may have 11tt1e re]evance to human behav1or 3

E_Thus, it is important that research be,acarr1ed out to ’

direcfly determine whether 'schedule preferences: found ;in

'laboratory an1ma1s do 1ndeed have appllcab1l1ty to humans

Y
‘.
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Apﬁéndix-B:.ouestionnaireslused in EXpebiment‘S

First questionnaire:

Subject #__ o L ,

This study is concerned with individual preferences.
It consists of fil]ing out a short questiohnaire, for which
you will be paid $10.00. Part of the .study, however, .deals

-with the manner in which you will be paid the $10.00. More
-specifically, there are two alternative ways in which this

—

money can be.paid'to you: -

Alternative A: You will receive the money in one
month's time. , -

Alternative B: You wi ¥l recewe the money either today
or in two month's time. This will be determined by a
coin flip such that you have a 50% chance of . receiving
the money today versus in two months. : ,

(Pleése note that whichevér a]ternativé you select, ydu will
be paid the money. The two alternatives differ only in
terms of when you wijll receive the money.) .

- ) N ) , . o . 3 . .
Please indicate how you wish to be paid by placing a
checkmark in the appropria;F space below: ' ‘

r‘-" v N .
Altérnative Time of Payment Choice ( X )7
A - In ohe month '(__1'
B Either toddy or in .

‘2 months (to be

determined by coin ‘ '

flip). ‘ D .
_ /". _

¢



- ) -‘\‘ +
Second quesfionnaire: *

Subject #. : : : .
.. You have -now made your -choice between the two
methods of payment, and your answers to the following items
will have no further bearing on that choice. i
Nevertheless, please answer the following items as
accurately
as possible.

For each item, plea<e rate your degree of preference by
circling the appropriate numher on the rating scale

provided. \
-For example:

Slightv : Strongly
prefe; i 2 ? 4 5 6 prefer

(where a rating of 7 indicates strong preference).

T e e e vt e e e = v - ——

' Would vou prefer to receive the $10.00 today
rather than in one month? .
Yes __ No __ Tf you answererd yes. how
strong ie this pnrefarence’

Slightly .- Strongly
ro fer 1 2 21 5 6 7. prefer

Would you prefer to receive the $10.00 in
one month rath~r than in tw wo~'hsg?

Yee "' If you arswers:! - 1w

et Ry Ve th i '\ll"_ﬁ'r'\("‘
Stightt, Stronglv
rofe 27 R " preler

Would vou prefer to receive the $10.00 t in,
rather than ‘i 'wo wnth? Yag Ho

1f you nrgw ol f o~ [ st 1y Eg f‘iv;sh
Préafea - <
Slight "\ Strong
P { o) 3 L} r, A 7 Pt eafer

I el of serten es, ou'line your ' eason
oy : R R R T L RS TV I K TN Y 3 mayrent  thoat youl dief-
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