
Intermittent punishment of responding maintained 
by variable ratio reinforcement 1, 2 

Variable ratio reinforc ed behavior was observed in five 
female college students in daily sessions in which no punish
ment, continuous punishment, and intermittent (VI) punish
ment were programmed. In three of the five Ss, punishment 
shock intensities strong enough to suppress all responding 
under continuous punishment had no effect when VI punish
ment was programmed at mean intervals ranging from 15.0 
sec. to .8 sec. Only one S showed partial suppression, while 
all others showed either no suppression or complete suppres
sion under VI punishment. The all or none suppression was 
re lated to the fact that partial suppress ion has Virtually no 
effect in reducing shock frequency on the VI punishment 
schedule, although such suppression may result in substan
tial loss of reinforcement on the VR schedule. 

The results of previous work on intermittent punish
ment of concurrently reinforced behavior have shown 
that when moderate to severe punishment is employed, 
stable response rates are established under inter
mittent punishment which fall somewhere between un
punished rates and the suppressed rates established 
by continuous punishment (Azrin, Holz, & Hake, 1963; 
Zimmerman & Baydan, 1963). However, all of the 
previous work on intermittent punishment has employed 
either continuous or variable interval (VI) reinforcement 
schedules. The present investigation was undertaken to 
examine the effects of intermittent punishment on 
human behavior maintained by variable ratio (VR) 
reinforcement, where any tendency toward suppression 
would be expected to lead to a drastic reduction in 
reinforcement. 
Method 

Five female college students were hired to serve for 
apprOximately 15 50 min. sessions. Ss were isolated in 
a small room containing a table and chair. On the table 
were mounted a push button (Grason-Stadler E8670A), 
and a panel which contained two stimulus lamps and an 
impulse counter. Within sessions, stimuli were pro
grammed on a four-component multiple schedule. 
Throughout all of the 25 2 min. components, push 
button responding was reinforced on a VR 75 schedule, 
the reinforcing stimulus consisting of a counter tally 
which represented one cent. Components 1 and 3 of the 
multiple schedule consisted of VR 75/No Punishment, 
with neither lamp illuminated; component 2 consisted of 
concurrent VR 75/Continuous Punishment, with the 
left corner lamp illuminated; and component 4 consisted 
of concurrent VR 75/VI Punishment, with the right 
corner lamp illuminated. 

Punishment intensity was established on the first two 
punishment days by gradually increasing shock intensity 
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in the continuous punishment component until responding 
was eliminated in that component but not substantially 
affected during the intermittent punishment component, 
which was always programmed in the initial sessions at 
15 sec. VI. Pilot work had revealed thatno suppressive 
effect occurred at 15 sec. VI punishment. The shock 
stimulus was a 60 cps, 40 msec. pulse delivered on the 
index finger of the right hand. Ss were instructed to 
respond with the right hand. 

After shock intensity had been established for each S, 
two sessions were programmed at each of a number 
of increasing shock frequenCies, Le., the mean inter
val of the VI punishment decreased in component 4. Ss, 
therefore, started with two days at 15 sec. VI in the 
intermittent shock component, and then received two 
days at successively higher frequencies until either 
complete suppression occurred in the VI punishment 
component, or continuous punishment was scheduled 
during both punishment components. 
Results 

The major results are summarized in Fig. 1. 
Points plotted are relative response rates in the 
continuous and intermittent punishment components. 
Relative rates are median responses per sec. during 
the 6 VI (filled Circles) or 6 continuous (open circles) 
punishment components divided by the median responses 
per sec. during the 13 no-punishment components of 
the same session. Absolute response rates during the 
no-punishment components averaged about 4.5 re
sponses per sec. Data are from the second of two days 
at each interval of the VI punishment schedule. 
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Fig. 1. Ratios of punished to unpunished responding during in
tennittent and continuous punishment. Ratios are plotted as a 
function of the VI punishment schedule programmed in component 
4 of Mult (VR 75; Con VR75/Continuous Punishment; VR 75; Con 
VR75/VI Punishment). 
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The major finding is that with the exception of 84, 
responding of all 8s under VI punishment occurred 
either at the unpunished rate or not at all. Ss 1 and 2 
showed no effect of VI punishment at any mean interval, 
including .8 sec. Therefore, continuous punishment was 
programmed during both punishment components for 
those two 8s, as a result of which all responding dropped 
out of component 4. At no time did responding in the 
no-punishment components decrease from levels 
reached in previous sessions. In fact, absolute rates of 
responding during the no-punishment components tended 
to increase over successive sessions for all 8s. 83 
showed no effect of VI punishment until the .8 sec. 
interval was programmed, after which suppression 
was complete in the VI punishment component. 84 varied 
from other 8s in two ways. First, the shock intensity 
of 3.2 ma finally used did not completely suppress 
84 's responding during the continuous punishment 
component, while, second, at that intensity intermittent 
shock punishment reduced the rate to about 1/3 of 
the unpunished rate. 

Data from 85 are presented in Fig. 2. The points 
plotted are again derived from rates during continuous 
and intermittent punishment divided by the unpunished 
rate in the same session. They are plotted over sessions, 
however, since 85 was exposed only to VI 15 sec. 
punishment during component 4. In attempting to 
establish a shock intensity to be used during later 
sessions, 85 was moved up to 12.0 ma on the second 
punishment day, at which point responding was com
pletely suppressed during continuous punishment but was 
unaffected during 15 sec. VI punishment. In the next 
three sessions, however, 85 failed to respond during 
both punishment components, in spite of the fact that 
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Fig. 2. Ratios of punished to unpunished responding (sessions 
2 - 6) for S5' Also, ratios of responding in fonner punishment per
iods with punishment no longer programmed (sessions 7 -12). 
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shock intensity was reduced over those three days from 
12.0 to 6.4 mao After day 6, the shock generator was 
turned off, but 85 failed to respond in the former punish
ment components over the next six sessions of punish
ment extinction. VR 75 reinforcement was programmed 
in all components of sessions 7 -12. Like 8s 1, 2 and 3, 
85 also showed the all or none pattern of responding 
under intermittent punishment. 
Discussion 

It would appear that VI punishment is far less 
effective than continuous punishment in suppressingre
sponding reinforced on a VR schedule. The tendency for 
responding on the VR schedule to occur at a very high 
rate or not at all is very similar to results obtained 
by Azrin (1959) in a study of punishment effects on 
behavior maintained by fixed ratio (FR) reinforcement. 
Azrin found that continuous punishment produced longer 
post-reinforcement pauses but did not affect running 
rate once the animal started to respond. A plausible 
hypothesis for the lack of partial suppression in most 
8s under VR reinforcement is that unlike the case of 
interval schedules of reinforcement, where substantial 
suppression results in relatively little loss of reinforce
ment, the proportion of reinforcement loss under the VR 
schedule is directly a function of amount of suppression. 
In addition, under VI punishment of VR-maintained 
responding a substantial reduction in rate, although it 
results in significant reinforcement loss, does not 
greatly reduce the number of shocks received. There
fore, differential reinforcement for high rates is likely 
to be the overriding factor in determining rate when 
responding maintained by VR reinforcement is punished 
with mild or moderate shock intensities on a VI schedule. 

References 
Azrin, N. Punishment and recovery during fixed-1'atio performance . 

J. expo Anal. Behav., 1959, 2, 301-305. 
Azrin, N., Holz, W., & Hake, D. Fixed-ratio punishment. J. expo 

Anal. Behav., 1963, 6, 141-148 . 
Ferster, C., & Skinner, B. Schedules of Reinforcement. New York: 

Appleton-Century-Crofts, 1957. 
Zimmennan, J., & Baydan, N. Punishment of stl. responding of 

humans in conditional matching to sample by time-out. J. expo 
Anal. Behav., 1963, 6, 589-597. 

NDfes 
1. This research was supported by grants MH 08430 from NIMH and 
RF 62:616 from the University of Wisconsin. 
2. The help of Samuel Katchigan and John Uhlarik, who collected 
the data for this study, is gratefully acknowledged. 

Psychon. Sci., 1966, Vol. 4 (8) 



<<
  /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




