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Procedural and parametric variability in
studies of conditioned suppression

HANK DAVIS and JANET WRIGHT
University ofGuelph, Guelph, Ontario NIG 2 WI, Canada

Conditioned suppression is often regarded as an ideal procedure for studying the interaction
between operant and Pavlovian conditioning. The present paper surveys the results of 103
conditioned suppression experiments with regard to differences in a number of key procedural
and parametric variables (e.g., on- vs. off-baseline training, number of sessions, CS duration,
US duration, and intensity). It was concluded that, despite extensive differences in the stimulus
arrangements that are in use, the results of the conditioned suppression procedure are remark
ably stable: A positively reinforced operant baseline is suppressed during exposure to a signal
which precedes an unavoidable aversive event.
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The conditioned suppression procedure typically
consists of superimposing an aversive Pavlovian arrange
ment (e.g., tone -shock pairing) upon operant behavior
maintained by a schedule of positive reinforcement.
The procedure, introduced by Estes and Skinner (1941),
continues to generate intensive interest among researcher
and theoretician alike. Two literature reviews published
more than a decade ago (Davis, 1968 ; Lyon, 1968)
surveyed nearly 200 empirical studies, and the number
of papers has surely tripled since then. Moreover,
because it affords an opportunity to study the inter
action between operant and Pavlovian procedures,
conditioned suppression has often been the focal point
of theoretical debate (e.g., Davis & Hurwitz, 1977;
Rescorla & Solomon, 1967).

The typical results of exposure to a conditioned
suppression procedure are widely known : Operant
responding is suppressed during presentation of the
conditioned stimulus (CS). The consistency with which
this outcome is obtained is actually quite surprising
when one considers the variety of stimulus arrange
ments that are subsumed under the procedural heading
"conditioned suppression." Perusal of the literature,
as well as conversations with investigators in the area,
suggest that individual laboratories vary Widely in their
approaches to conditioned suppression. This procedural
or parametric variability is rarely discussed unless one
is confronted with a conditioning failure or some sort
of behavioral anomaly. As previously noted , however,
neither of these outcomes is very likely.

In order to address the issue of procedural variability,
103 reports of conditioned suppression experiments
published between 1958 and 1978 were surveyed.
Approximately 50% were published in the past decade.
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We included work by as many different investigators and
laboratories as possible. All studies in the survey
reported "typical" results, that is, suppression to the
CSt The most commonly used index of suppression
appeared to be an A/(A + B) ratio, where A represents
responding during CS presentations and B represents
some measure of baseline responding or responding
during nonprobed portions of the session. The ratio
produces values that range from 0 (maximal suppres
sion), through .sO (responding unaffected by the CS),
to 1.00 (conditioned acceleration). Most studies
reported suppression ratios between 0 and .10 and,
typically, below .05.

The experiments were compared in terms of the
following factors : (1) What schedule of reinforcement
maintained the operant baseline? (2) Did CS-US experi
ence occur on or off the operant baseline? (3) How
many training sessions were given? (4) How long were
the experimental sessions? (5) How many CS-US presen
tations were given per session? (6) How long was the CS?
(7) What were the intensity and duration of the US
(assuming it was shock)?

The results are described below and summarized in
Table 1. Although every conventional schedule of posi
tive reinforcement was represented, by far the most
common selection was a variable-interval schedule. In
the majority of cases (85%), exposure to the CS-US
pairings occurred "on-line," that is, while the operant
reinforcement schedule remained in effect. "Off
baseline" training typically consisted of withdrawing
the lever and presenting the Pavlovian procedure in the
operant test chamber. In a minority of off-line cases, a
different test chamber was used for CS-US trials.

Although most studies reported between 3 and 10
sessions of CS-US exposure (median = 10), we found a
considerable range of values. A surprisingly large number
of cases (8%) involved only a single training session, and,
in one case, 140 sessions were run. Experimental sessions
ranged in length from 10 min to 3 h, although most fell
between 30 and 60 min.

0090-5054/79/090149-02$00.45/0



150 DAVIS AND WRIGHT

Table 1
Occurrence of Different Parameter Values in Conditioned Suppression Experiments Expressed asPercentage of Cases Surveyed

Baseline Sched-
ule of Rein- Session Length NofCS-US CS Duration Intensity of Shock US Duration
forcement Nof Sessions (min) Trials/Session (sec) US (rnA) for Rats (sec)

Value % Value % Value % Value % Value % Value % Value %

CRF 9 I 8 10 4 1 5 5-10 10 .1-.25 6 .1 2
FR 7 2 7 15 6 2 6 11-20 13 .3 6 .2 11
FI 3 3-9 20 20-29 5 3 12 30 13 .4 3 .25-.45 4
VI 70 10 20 30 10 4 16 45 2 .5 21 .5 49
VR 8 11-19 12 31-59 16 5 7 60 28 .6-.75 6 .6-.85 4
DRL 3 20 13 60 26 6 12 61-105 7 .8 8 1.0 12

21-30 10 61-89 6 7-9 12 120 12 1.0 19 1.5 2
31-40 6 90-119 9 10 13 180 9 1.1-1.6 12 2.0 9
41-60 3 120 15 11-19 9 240-2100 6 2.0 13 3.0-6.0 6
> 60 1 180 3 20 4 3.0 4 10.0 1

30 2 4.0 2
40-60 2

Note-CRF = continuous reinforcement, FR = fixed ratio, FI =fixed interval, VI =variable interval, VR =variableratio, and DRL =
differential reinforcement oflow rates.

The number of CS-US presentations per session
appeared related to session length and ranged between
1 and 60, with most cases lying between 3 and 10
(median = 6). The duration of the CS in the cases we
surveyed ranged from 5 sec to 35 min. The most com
mon values were 60 sec and, to a lesser extent, 30 sec.
Shock served as the US in the vast majority of cases, and
its reported intensity for rats ranged from .1 to 4.0 rnA.
However, differences in the circuitry of commercial and
locally designed shock sources make interexperimental
comparisons of current extremely tenuous. One should
probably hesitate before comparing those values at the
extremes of the distribution, which represent a differ
ence in intensity by a factor of 40. Current settings
between .5 and 1.0 rnA probably represent a range of
moderate and effective shock intensities for use with
rats in conditioned suppression. Shock duration
appeared unrelated to intensity and ranged from .1
through 10 sec, with :5 sec by far the most frequently
employed value.

This survey indicates that a wide range of procedural
techniques are in use. The results may not be surprising
if the stimulus parameters to which one is accustomed
lie within the reported range. However, the boundary
values suggest that relatively extreme procedural condi
tions still qualify as conditioned suppression and gene
rate characteristic results. Moreover, it is entirely
possible that stimulus parameters more extreme than
those detected by our survey are in use and are equally
effective. Because it is not customary to report condi- .
tioning failures, it is also possible that parametric limits

to conditioned suppression have already been
encountered and remain unreported.

No doubt, we could have asked additional questions.
Some of them (e.g., range of species conditioned, type
of CS and US employed) have been previously surveyed
(Davis, 1968), and there is little reason 'to believe that
the results of that survey would have changed appreci
ably. In short , conditioned suppression is a single proce
dure that is really many techniques , spanning a wide
range of stimulus arrangements and parameters. Despite
such operational differences, the results seem strikingly
similar: Operant behavior is suppressed during presenta
tion of a CS that precedes an aversive US. Although the
term "robust" is no doubt overused, it does seem to
accurately describe conditioned suppression.

REFERENCES

DAVIS, H. Conditioned suppression: A survey of the literature.
Psychonomic Monograph Supplements, 1968, 2(Whole No. 30),
283-291.

DAVIS, H., & HURWITZ, H. M. B. Operant-Pavlovian interac
tions. Hillsdale, N.J: Erlbaurn, 1977.

ESTES, W., & SKINNER, B. F. Some quantitative properties of
anxiety. Journal of Experimental Psychology, 1941, 29,
390-400.

LYON, D. O. Conditioned suppression: Operant variables and
aversive control. Psychological Record, 1968,18,317-338.

RESCORLA, R., & SOLOMON, R. Two process learning theory:
Relationships between Pavlovian conditioning andinstrumental
learning. Psychological Review, 1967,74,151-182.

(Received forpublication June4, 1979.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




