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Eighteen food-deprived pigeons were divided into three groups and either hand-shaped or 
autoshaped to peck a response key illuminated with red or green light. Group 1 was autoshaped 
using a procedure that employed a 30-sec intertrial interval (lTI); the other two groups were 
hand shaped by the method of successive approximations, one (Group 2) with a 30-sec ITI, 
the other (Group 3) without. In subsequent discrimination training, the subjects in Groups 1 
and 2 emitted significantly fewer errors than those in Group 3. The role of the ITI was ex
plained with reference to the Rescorla-Wagner model of associative learning, modified to 
account for stimulus generalization. Implications of the data for the study of errorless learning 
and the comparison between hand shaping and autoshaping are discussed. 

Since its discovery by Brown and Jenkins (1968), 
there have been efforts to contrast autoshaping with 
the traditional acquisition procedure of hand-shaping. 
Often this contrast has focused on the greater economy 
of the autoshaping procedure (e.g., Bilbrey & Winokur, 
1973; Brown & Jenkins, 1968; Smith, Borgen, Davis, 
& Pace, 1971). There has also been considerable interest 
in the possibility that autoshaping and hand-shaping 
derive from two different underlying processes of 
learning: classical and operant conditioning, respectively 
(Gamzu & Williams, 1971a, 1971b; Skinner, 1971; 
Wasserman, Franklin, & Hearst, 1974). Other investi
gators have suggested that the responses engendered 
by the two experimental procedures may be traced 
to the single process of classical conditioning; that is, 
stimulus-reinforcer correlation (Hearst & Jenkins, 
1974; Moore, 1973). Jenkins (1973), with experimental 
support for the latter view, showed that hand-shaped 
subjects' responding could be manipulated by stimulus
reinforcer correlations after response acquisition; that 
is, it was affected in the same way as responding that 
had been autoshaped. However, Jenkins' study lacked 
a specific comparison wUh autoshaped controls. 

To the present, there have been only two studies 
that have attempted to directly compare the products 
of the different shaping procedures. Schwartz and 
Williams (1972) were interested in the possibility of 
distinctive response topographies following application 
of the two methods. They found that the duration of 
pigeon's keypecks varied as a function of the procedures 
used to maintain the keypeck (Le., classical or operant 
conditioning). Their focus, however, was on the 
maintenance of responding rather than on the 
acquisition phase. Wilkie and Ramer (1974) also trained 
two groups of pigeons; one by autoshaping, the other 
by the standard hand-shaping method of successive 
approximations. Their basis of comparison was the 
number of errors emitted by the two groups during 
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subsequent discrimination training involving different 
key-light colors. They found that the autoshaped group 
learned the discrimination errorlessly (the number of 
errors ranged from zero to four), while the hand-shaped 
group made substantially more errors (range: 16-36). It 
was apparently not their purpose to study and compare 
the two procedures in terms of specific temporal 
configurations of stimuli. Their conclusion was simply 
that "the manner in which pecking the key on S+ trials 
is established is an important determinant of whether 
or not errors occur on S- trials" (Wilkie & Ramer, 
1974, p. 336). 

One obvious major procedural difference between 
the two keypeck training procedures as they are 
traditionally employed is the presence or absence of 
an intertrial interval (ITI) between stimulus presenta
tions. Autoshaping relies on an ITI (Brown & Jenkins, 
1968; Perkins, Beavers, Hancock, Hemmendinger, 
Hemmindinger, & Ricci, 1975), whereas in hand-shaping, 
an explicit ITI is traditionally absent. Perhaps this 
difference between the two procedures could account 
for the differential results found by Wilkie and Ramer 
(1974). Stated alternately, perhaps the presence of an 
ITI is an essential factor in the demonstration of 
subsequent errorless discrimination learning. It was 
the purpose of the present study to partially replicate 
the Wilkie and Ramer (1974) study and to investigate 
the implications of the use of an ITI during training 
for the subsequent acquisition of a color discrimination. 
Subjects were trained using both the autoshaping and 
hand-shaping procedures. 

METHOD 

Subjects 
Eighteen experimentally naive White Carneaux pigeons 

were maintained at 80% of their free-feeding weights throughout 
the experiment. Grit and water were freely available in the 
home cages. 
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Apparatus 
Two soundproofed operant conditioning chambers were 

employed. The chambers measured 48 cm long, 50 cm high, 
and 33 cm wide. A translucent response key, 2.5 cm in diameter, 
was located 25 cm above the floor, and 14 cm above the 
aperture of a grain feeder. The aperture was directly in 
the center of the front wall of the chamber. Mounted behind 
the response key was a nine-stimulus cell. The key was 
transilluminated with either a green or a red light. One 7-W 
lamp illuminated the feeder tray during reinforcement while 
another served as the houselight. Experimental conditions and 
data collection were arranged by a Digital PDP-8/e computer 
located in an adjacent room. The SKED programming system 
was used. 

Procedure 
Magazine training was standardized as much as possible 

for all subjects and consisted of one 20-sec food presentation 
period followed by four 8-sec presentations, and, finally, 15 
4-sec presentations. Each food presentation was followed by a 
30-sec interval. All subjects were eating from the hopper 
consistently at the end of magazine training trials and were then 
divided into three groups of six birds each. 

The subjects in Group 1 were introduced to a procedure 
that can be described as typical autoshaping. For half the 
subjects, it consisted of the presentation of a green positive 
stimulus (CS+) for an 8-sec duration following a 30-sec ITI. 
A red key light was the CS+ for the remaining subjects. The 
CS+ was followed immediately by a 4-sec presentation of mixed 
grain. Group 2 received a procedure identical to that of 
Group 1 except that the experimenter reinforced successive 
approximations to a keypeck (i.e., hand-shaped the key peck) 
only when the CS+ was present. Group 3 was also hand-shaped 
to peck the key; however, the 30-sec ITI was eliminated. Thus, 
for this group, the key light was illuminated constantly except 
during reinforcement. The latter technique typifies the standard 
acquisition method of most operant research where fast and 
dependable acquisition is desired. For all subjects, pecks on 
the lighted response key turned off the key light and resulted 
in immediate access to food . Reinforcement rate during CS+ 
was approximately equal for all groups, although no data were 
recorded to substantiate that fact . Following 300 CS+ food 
pairings, the training phase of the study was terminated. 

After training with CS+, all 18 subjects were then introduced 
to discrimination training sessions consisting of 25 CS+ trials 
randomly interspersed. with 25 CS- trials per session. The 
CS- was the alternative key-light color to that used in 
acquisition (CS+). The same sequence was repeated across all 
subjects and sessions. Reinforcement was still contingent upon 
a keypeck during a CS+ trial. Also, a 30-sec ITI, in which only 
the houselight illuminated the chamber, separated all trials. 
The · CS- trials lasted 8 sec if no error (response to CS-) 
occurred, or longer, since an error would reset the CS- timer 
and the 8-sec trial would start again. This correction procedure 
was utilized to prevent adventitious reinforcement of responding 
to CS- by its offset. Discrimination training lasted six sessions. 

RESULTS 

Figure 1 shows the number of errors (total responses 
to CS-) for each subject in each group during discrimi
nation training. As is evident, the subjects in Group 1 
were almost entirely without errors (range: 04; 
mean = 1.17), while the subjects in Group 3 emitted, 
on the average, almost 30 times as many errors 
(range : 7-57; mean = 30.33). This finding replicates 
almost exactly the data of Wilkie and Ramer (I 974) 
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Figure 1. Total number of errors emitted during a color 
discrimination task by the subjects of Group I (autoshaping), 
Group 2 (hand-shaping with ITI), and Group 3 (hand-shaping 
without ITI). 

for similar groups. The errors emitted by the hand
shaped ITI group (Group 2) were at a level comparable 
to those of Group 1 (range: 0-12; mean = 5.33) and 
could also be considered errorless, at least by the 
criterion of total number of errors (see Terrace, 1972). 
A one-way analysis of variance was computed for the 
data and it revealed a significant overall effect of training 
method [F(2,15) = 13.27, p < .001]. A Scheffe multi
group comparison test showed that Groups 1 and 2 
did not differ significantly [Fl,2(2,15) = .46, p> .25]; 
however, it did indicate Significant differences between 
Group 3 and the other two groups [F2 3(2,15) = 16.77 , 
p<.OI; Fl,3(2,15)=22.81, p< .OIj. In summary, 
these data demonstrate the substantial effects of the 
experimental manipulation of the ITI. 

Other data of interest are the number of trials to the 
first key peck and the number to the criterion of 
consistent responding. These are displayed in Table I . 
For purposes of this analysis, a trial was defined simply 
as a CS+ food pairing; thus, subjects in Group 3 can be 
conceived of as having a number of specified trials 
(i.e., reinforcements) prior to the first keypeck. The 
criterion for consistent responding was met when 
five consecutive reinforcements were response produced. 
The subjects of Group 3 acquired the keypeck response 

Table 1 
Acquisition Data for All Subjects 

Group 1 Group 2 Group 3 

Sub- First Crite- Sub- First Crite- Sub- First Crite-
ject Peck rion ject Peck rion ject Peck rion 

1 31 36 7 108 118 13 2 7 
2 29 45 8 20 25 14 8 21 
3 54 66 9 10 17 15 2 7 
4 63 68 10 7 12 16 29 34 
5 13 37 11 15 22 17 2 17 
6 26 31 12 5 10 18 6 11 

Mean 36.00 47.17 27 .50 34.00 8.17 16.17 



in fewer trials on the average than Groups 1 or 2. 
However, subjects in Group 2 differed only slightly 
from those of Group 3, in terms of acquisition, except 
for Subject 7. A relatively higher number of trials 
was necessary for subjects in the auto shaped group. 

DISCUSSION 

It is apparent that performance in a discrete trial discrimi
nation task employing an ITI is affected by the presence or 
absence of an ITI in keypeck training (cf. Wilkie & Ramer, 
1974). Training and maintaining a keypeck response under 
a sehedule that allows continuous opportunity for reinforcement 
hinders the subject's subsequent discrimination performance. 
Alternatively, hand-shaping a subject to keypeck with an ITI 
(as per auto shaping) will result in fewer errors. 

Rescorla and Wagner (1972) have recently proposed a model 
to account for the formation of associations between stimuli 
in classical conditioning. In order to apply their model to the 
outcome of the operant discrimination experiment reported 
here, two assumptions are required: (1) The number of responses 
made to CS- (errors) is a direct function of the discriminative 
or associative strength of that stimulus; and (2) any associative 
strength that the CS- has on its fust few presentations must 
be a result of stimulus generalization from the previously 
reinforced CS+ (Le., there must be conditioned stimulus 
elements that the CS- shares with the CS+ in order for the 
CS- to have associative strength initially). The absence of this 
mutuality would mean that the CS- had no associative strength 
and would therefore occasion no responses. 

Rescorla (1976) has explained stimulus generalization with a 
"combined-elements" adaptation of the Rescorla-Wagner model. 
In order to be consistent with Rescorla's terminology, it is 
necessary to modify the symbols previously used in this paper. 
A and B symbolize the separate elements (e.g., hues) of CS+ 
and CS-, respectively. X is defined as the shared elements of 
the stimuli (e.g., brightness) plus the shared "background" 
stimulus elements or "context" stimuli (e.g., houselight, 
chamber walls, response key, etc.) that are uniformly present 
when either CS+ or CS- occurs. Since stimuli A and B can 
never be presented without their shared elements, they are 
denoted as stimulus compounds: AX and BX. 

To review, after 300 pairings of key light (AX) with food, 
all subject,S were introduced to a new stimulus (BX), and 
Group 3 (no ITI) made significantly more errors to the new 
stimulus than did either Group 1 or Group 2. Since B is defmed 
as a stimulus element completely different from A, and since 
X consists of the shared elements between AX and BX, then it 
may be assumed that X constitutes the factor representing 
different levels of conditioning between Groups 1 and 2 and 
Group 3. Since more errors were made by the last group, it 
follows that the associative strength of X (V x) was stronger 
for that group. 

What aspect of the experimental manipUlation of the ITI 
affected the differential associative strengths of X? One 
answer to this question assumes two conditions: First, that 
V AX = V A + V X for all groups, and second, that V AX is 
approximately equal for all groups at the end of the 300 training 
trials. For Groups 1 and 2, as training began and an ITI was 
alternated with the key light, very little difference in associative 
strength existed between A and X. However, since AX was 
always followed by reinforcement and since it alternated with 
X alone (the ITI), V A increased while V X was reduced (perhaps 
eventually to a near-zero level). Figure 2 contains a theoretical 
picture of this process. When subsequently introduced together 
with B, X conferred very little or perhaps no associative strength 
on the compound and the result was that BX produced very 
little (errorless) responding. 
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Figure 2. Theoretical representation for Groups 1 and 2 
of learning curves, for the associative strengths (V) of the 
compound AX and its separable elements, A and X. 

With Group 3, however, it is proposed that the strength of 
X did not decrease during training as with Groups 1 and 2 
(see Figure 3). There was no substantive difference in the 
associative strengths of A and X, and, therefore, each 
contributed essentially equally to V AX. From this analysis, 
it follows that V X for Group 3 was greater than V X for 
Groups 1 and 2, and that this difference was responsible 
for the variance in discrimination performances following the 
introduction of BX. 

The results of the present study and the theoretical account 
offered are pertinent to the investigation of factors responsible 
for the occurrence of errorless learning. While Terrace (1963) 
and others (e.g., Robinson, Foster, & Bridges, 1976) have 
indicated that "fading in" (Le., gradual introduction) of a 
CS- is a necessary condition for errorless learning, the 
present results, as well as those of Wilkie and Ramer (1974), 
demonstrate errorless learning without a fading procedure. 
The present analysis also offers an explanation for the efficacy 
of fading when it is employed. In its initial stages, the fading 
procedure contains elements similar to the ITI used in the 
present research. This produces a reduction in the associative 
strength of elements that the CS+ shares with the CS-, that is, 
the "contextual" elements. Eventually, when the unique aspects 
of the CS- appear in compound with the shared elements, 
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Vx 

Trials 
Figure 3. Theoretical representation for Group 3 of the 

learning curves for the associative strengths (V) of the compound 
AX and its separable elements, A and X. 
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the stimulus lacks associative strength and occasions very little, 
if any, responding. 

The present study has shed further light on the process of 
response acquisition when autoshaping and hand-shaping 
procedures are employed. In addition, it has accounted for the 
difference in discrimination acquisition produced by the two 
kinds of shaping. It also encourages the view (see Hearst & 
Jenkins, 1974; Jenkins, 1973) that a single associative process 
serv~s as the basis for learning. 

REFERENCES 

BILBREY, J. , & WINOKUR, S. Controls for and constraints on 
auto-shaping. Journal of the Experimental Analysis of 
Behavior, 1973, 20, 323-332. 

BROWN, P. L., & JENKINS, H. M. Autoshaping of the pigeon's 
keypeck. Journal of the Experimental Analysis of Behavior, 
1%8, 6, 1-27. 

GAMZU , E. R., & WILLIAMS, D. R. Classical conditioning of 
a complex skeletal response. Science, 1971, 171,923-925. (a) 

GAMZU, E. R. , & WILLIAMS, D. R. Comments on autoshaping. 
Science, 1971 , 171, 752-753. (b) 

HEARST, E., & JENKINS, H. M. Sign-tracking: The stimulus 
reinforcer relation and directed action. Austin, Tex: 
Psychonomic Society, 1974. 

JENKINS, H. M. Effects of the stimulus-reinforcer relation on 
selected and unselected responses. In R. A. Hinde & J. S. 
Hinde (Eds.) , Constraints on /earning . New York : 
Academic Press, 1973. Pp. 189-203. 

MOORE, B. R. The role of directed Pavlovian reactions in sim
ple instrumental learning in the pigeon. In R. A. Hinde & 
J. S. Hinde (Eds.), Constraints on learning. New York: 
Academic Press, 1973. Pp. 159-188. . 

PERKINS , C. C., BEAVERS, W.O., HANCOCK, R. A., 
HEMMENDINGER, P. c., HEMMINDINGER, D. , & RICCI, P. A. 
Some variables affecting rate of keypecking during respo"nse
independent procedures (autoshaping). Journal of the 
Experimental Analysis of Behavior , 1975, 24, 59-72. 

RESCORLA, R. A. Stimulus generalization: Some predictions 
from a model of Pavlovian conditioning. Journal of 

Experimental Psychology: Animal Behavior Processes , 
1976, 2, 88-%. 

RESCORLA, R. A. , & WAGNER, A. R. A theory of Pavlovian 
conditioning: Variations in the effectiveness of reinforce
ment and nonreinforcement. In A. H. Black & W. F. 
Prokasy (Eds.) , Classical conditioning II: Current theory 
and research. New York: Appleton-Century-Crofts, 1972. 
pp.64-99. 

ROBINSON, P. W., FOSTER, D. F., & BRIDGES, c. V. Error
less learning in newborn chicks. Animal Learning & 
Behavior, 1976, 4, 266-268. 

SCHWARTZ, B. , & WILLIAMS , D. R. Two different kinds of 
keypeck in the pigeon: Some properties of responses main
tained by negative and positive response-reinforcer contin
gencies. Journal of the Experimental Analysis of Behavior, 
1972, 18,201-216. 

SKINNER, B. F. Technical comment on auto-shaping. Science , 
1971, 173, 752. 

SMITH, S. G., BORGEN, L. A., DAVIS, W. M., & PACE, H. B. 
Automatic magazine and bar-press training in the rat. 
Journal of the Experimental Analysis of Behavior, 1971, 
IS, 197-198. 

TERRACE, H. S. Discrimination learning with and without 
"errors." Journal of the Experimental Analysis of Behavior, 
1%3, 6, 1-27. 

TERRACE, H. S. By-products of discrimination learning. In 
G. H. Bowers (Ed .), The psychology of learning and 
motivation: Advances in research and theory. New York : 
Academic Press, 1972. Pp. 195-265. 

WASSERMAN, E. A. , FRANKLIN, S. R., & HEARST, E. 
Pavlovian appetitive contingencies and approach versus 
withdrawal to conditioned stimuli in pigeons. Journal of 
Comparative and Physiological Psychology, 1974, 86, 
616-627. 

WILKIE, D. M. , & RAMER, D. G. Errorless discrimination 
established by differential autoshaping. Journal of the 
Experimental Analysis of Behavior, 1974, 22, 333-340. 

(Received for publication November 15, 1977.) 



<<
  /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




