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Sustained negative contrast obtained following
signaled shifts in sucrose reinforcement

M. E. SHANAB, J. DOMINO, and G. STEINHAUER
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A three-phase study was run in which 44 rats first received either 2-sec or 20-sec access
to 18% sucrose reward. Then all subjects received 2-sec access to the reward, with half of
each main group receiving a tone along with the reward. Following a 2-month rest period,
the rats were tested again under the same reinforcement conditions as in the first shift phase.
Strong NCEs were exhibited in both shift phases only by those subjects that were exposed

to the tone.

Several studies have been carried out in our labora-
tory investigating the general hypothesis that the intro-
duction of a discriminative stimulus (SP) at the time
of shift in reinforcement conditions enhances the emer-
gence of contrast. The present study deals with negative
contrast as a function of a downward shift in sucrose
reward when the shift is introduced either in the pres-
ence or in the absence of a discriminative tone stimulus
in the runway. In runway situations, a negative contrast
effect (NCE) is said to have taken place if subjects
shifted from a larger to a smaller reward run significantly
slower than control subjects receiving the smaller reward
all the time. Conversely, when upshifted subjects run
faster than their controls, a positive contrast effect
(PCE) is said to have taken place. In the Skinner box,
when the schedule associated with one component
(varied component) is decreased while the schedule
associated with the other (constant component) remains
unchanged, the response rate in the constant component
typically increases relative to its baseline in a direction
opposite to that in the varied component. This phenom-
enon has been referred to as positive behavioral contrast
(PBC). Negative behavioral contrast (NBC) occurs when
responding in the constant component decreases while
responding in the varied component increases following
a shift to a denser schedule in the varied component.

At present, there are two theories that seem to deal
adequately with either one or both sides of contrast.
Additivity theory, which was developed in the operant
tradition, proposes that positive contrast occurs as a
result of the summation of classical and operant condi-
tioning processes. Thus, PBC occurs when the discrimi-
native stimulus (constant component) becomes classi-
cally conditioned to the reinforcer following a decrease
in the reinforcement schedule in the varied component.
Since the response has already been operantly condi-
tioned, an increase in the response rate is observed,
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reflecting the summation of operant and classical con-
ditioning processes. Additivity theory does not deal
with NBC. However, an attempt will be made later to
modify additivity theory so as to account for NBC.

Neo-Hullian theory (e.g., Amsel, 1967; Spence, 1956)
was developed to deal primarily with runway situations.
According to Spence’s (1956) theory, instrumental
learning is mediated by the classically formed rg-s
mechanism. Specifically, Spence suggested that the
subject learns to make conditioned goal responses
(rg) in the goal area that, through backward generali-
zation, are evoked at the start. The 1, responses produce
their own interoceptive stimuli, which become condi-
tioned to the instrumental response. The stimuli in the
alley evoke the r,-s, mechanism, which not only
triggers and directs the behavior of the subject but also
determines the strength of the response.

Spence (1956) proposed that the 1gsg was the
underlying mechanism for the incentive motivation
construct (K) that combined multiplicatively with
habit strength (H) and additively with drive (D) to
determine reaction potential (E). Such theorizing
could explain both positive and negative contrast effects
if it could be assumed that the magnitude of reward
exerts a relative rather than an absolute effect on per-
formance, or in Spence’s terms, if the old K associated
with the runway stimuli (and the appropriate reward)
and the new K associated with the discriminative stimu-
lus (and the new reward) summate algebraically to
produce either an increase or a decrease in response rate
relative to controls (cf. Shanab & Cavallaro, 1973).

Amsel’s (1967) theory makes more explicit pre-
dictions concerning downshifts in reinforcement con-
ditions. According to Amsel, subjects shifted from a
large to a smaller reward magnitude experience an emo-
tional state of frustration that leads to avoidance
responses that interfere with the ongoing approach
response. These disruptive frustration responses lead
to a decrement in the performance of the downshifted
subjects relative to their controls. Amsel proposed
an rp-sp mechanism analogous to the ry-s, mechanism
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that mediates the instrumental response, which, in this
case, would be an avoidance response.

The evidence for NCE based on downshifts in sucrose
reward is quite meager. Early studies in which either
magnitude or concentration of liquid sucrose reward
was downshifted led to nonsignificant results (Goodrich,
1962; Homzie & Ross, 1962; Ison & Rosen, 1968).
Even when both magnitude and concentration were
downshifted simultaneously, no NCE was obtained
(Barnes & Tombaugh, 1973; Flaherty, Riley, & Spear,
1973; Ison & Rosen, 1968). In a more recent study,
Shanab, Young, and France (1975) failed to obtain an
NCE in two separate studies in which liquid sucrose was
downshifted. However, in a repeated-shifts design, which
involves retuming subjects to conditions previously
experienced, Shanab, France, and Young (1976) found
a significant NCE. This was explained in terms of
enhanced frustration. Benefield, Oscos, and Ehrenfreund
(1974) proposed that experience with frustration was a
sufficient condition for both NCE and PCE and that
more than one shift is required for subjects to experience
frustration. An altemative explanation would be to
assume that the repeated-shifts design increases the sali-
ence of the reinforcement shift conditions. More
recently, Shanab, Molayem, Gordon, and Steinhauer
(1981) reported a significant NCE based on a downshift
in magnitude of water reward when the shift was made
in the presence of a discriminative tone stimulus. It is
conceivable that, among other things, the tone could
have increased the salience of the shift condition and
led to the emergence of an NCE.

The present study investigated the effects of a down-
shift in liquid sucrose reward when the shift was made in
either the presence or the absence of a discriminative
stimulus. It was predicted that an NCE would be
obtained only when the shift was accompanied by a
discriminative stimulus. The study also investigated the
long-term effects of the downshift by allowing subjects
to rest for 2 months following the completion of the
shift phase and then testing them again under the same
shift conditions as before. According to Amsel’s (1976)
theory, NCE would persist because the stimuli in the
alley would evoke the rp-sp mechanism that had already
been conditioned to avoidance responses.

METHOD

Design

A three-phase study was run. In Phase 1, two independent
groups of 22 subjects each received either 2sec access (small-
reinforcement condition, S), or 20-sec access (large-reinforcement
condition, L) to 18% sucrose solution. In Phase 2, all subjects
received the small reward, and half of the subjects received a
tone (T) along with the reward and the other half did not. Thus,
a 2by 2 design was used in Phase 2, yielding the following
four groups: SST, SS, LST, and LS. Phase 3 was identical to
Phase 2, except that it was started after a 2-month rest period
following the end of Phase 2.

Subjects
The subjects were 44 male albino rats of the Sprague-Dawley

strain, approximately 90 days old at the beginning of the experi-
ment.

Apparatus

The same 1.5-m redwood runway described by Shanab et al.
(1981) was used. A 71-dB tone with a frequency of 247 Hz
was used.

Procedure

The subjects were housed individually and handled approxi-
mately 2min/day for 15 days. After the handling period, the
subjects received a 23.5-h water-deprivation schedule for 5 days
and then were placed on 23.75-h deprivation, which continued
for the remainder of the study. Following 15 days of water
deprivation, the subjects were given 7 days exposure to the
runway. During the first 4 days of exploration, the subjects
were allowed to explore the apparatus with both guillotine
doors left open and the equipment turned off. At this time,
each subject was also familiarized with 18% sucrose solution
outside the apparatus. For the next 3 days, the subjects were
given exploration with the equipment turned on and the guillo-
tine doors operating as during a regular trial. During the next
2 days, operant levels were taken and the subjects were ran-
domly assigned to two groups.

On Days 14 of Phase 1, each subject received 1 trial/day.
On Day § and for the remainder of the experiment, each subject
received 2 trials/day. Subjects assigned to the small+einforcement
condition received 2-sec access and subjects in the large-
reinforcement condition received 20sec access to an 18%
sucrose solution. The subjects were run in squads of 12 with
an intertrial interval of 10 min. Phase 1 lasted 20 days.

In Phase 2, subjects in each condition were matched in terms
of their mean asymptotic running speeds in Phase 1 and were
divided into four equal groups. All subjects received the small-
reinforcement condition, with half of each main group receiving
the tone stimulus along with the reward. For Days 14 of
Phase 2, the tone was presented when the last (goal) photobeam
was broken, On Day 5 and for the remainder of the experiment,
the tone was presented when the first (start) photobeam was
triggered. Phase 2 lasted 20 days.

Following Phase 2, the rats were placed on ad4ib food and
water for 2 months, after which they were placed on a 23.75-+h
deprivation schedule for 15 days. Then Phase 3 was started. In
Phase 3, the rats received the same conditions they had received
in Phase 2.

RESULTS

All analyses are based on speed measures (in meters
per second) over blocks of four trials each.

Since all three speed measures were almost identical,
both graphically and statistically, only the run measure
will be presented here (see Figure 1). A 2by2by 6
analysis of variance test with magnitude shift and stimu-
lus conditions (i.e., presence or absence of the tone) as
the between-subjects factors was performed over the last
six blocks of Phase 2. Both the main effect of magnitude
shift {F(1,40)=14.48, p<.005] and the Magnitude
Shift by Stimulus Condition interaction [F(1,40)=4.75,
p<.035] were significant. Neither the main effects
of stimulus condition [F(1,40)=2.00, p> .05] nor
the blocks effects [F(5,200)=1.45, p> .05] were
significant. The interaction of blocks with the magnitude
shift was not significant [F(5,200)=1.16, p > .05].
However, the interactions of blocks with the stimulus
condition [F(5,200)=2.18, p <.06] and with the two
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Figure 1. Mean run speed (in meters per second) as a function
of a downshift in 18% sucrose reward when the shift was or was
not accompanied by a tone,

main effects [F(5,200)=2.12, p<.06] approached
significance. Tests of simple effects yielded a highly
significant NCE when the tone accompanied the delivery
of the reward [F(1,40)=17.87, p<.001] but not
when the downshift was made in the absence of the tone
[F(1,40)=1.33, p> .05]. Essentially the same results
were obtained when a simple 2 by 2 analysis of variance
test was performed over Blocks 3-10. While the stimulus
conditions effect was not significant (F < 1), both the
magnitude shift [F(1,40)=13.27, p<.001] and the
Magnitude Shift by Stimulus Conditions interaction
effects were significant [F(1,40)=5.78, p <.05]. The
results of simple main effects test revealed a highly
significant NCE when the tone accompanied the down-
shift [F(1,40)=18.28, p<.001] but not when the
tone was absent (F < 1).

A 2 by 2 by 5 analysis of variance test was performed
over the last five blocks of trials in Phase 3 (which was
initiated after a 2-month rest period), yielding a signifi-
cant effect due to stimulus conditions [F(1,40)= 4.54,
p<.04] but a nonsignificant magnitude shift effect
[F(1,40)=2.58, p> .05]. The interaction of the two
main effects was not significant [F(1,40)=2.49,
p>.05]. Similarly, neither the blocks effect
[F(5,160) = 1.72, p > .05] nor the interaction of blocks
with either main effect (both Fs < 1) was significant.
Moreover, the triple interaction was not significant
[F(5,160) =141, p> .05]. Tests of simple main effects
revealed a significant NCE for the subjects that were
exposed to the tone during receipt of the downshifted
reward magnitude [F(1,40)=5.05, p<.05] but not
for those subjects that were downshifted in the absence
of the tone (F <1). The NCE was still present on the
last block of Phase 3 [F(1,40)=16.08, p <.001} when
the tone accompanied the downshift, but not when it
did not (F < 1).
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DISCUSSION

The finding of a significant NCE only when the downshift
in sucrose reward was accompanied by a discriminative stimulus
gives strong support to the hypothesis tested. The findings are
in agreement with the few sucrose studies that reported a sig-
nificant NCE (cf. Shanab, Domino, & Melrose, 1977; Shanab
etal.,, 1976). The results also agree with the water study cited
earlier, in which a significant NCE was reported when the down-
shift in water reward was accompanied by a discriminative
stimulus (Shanab et al., 1981). A significant NCE was reported
in two other water studies (Shanab & Spencer, 1978; Spencer &
Shanab, 1979) that used superimposed delay. When a downshift
was made in water reward under immediate (nondelay) condi-
tions, no significant NCE was obtained (Spencer & Shanab,
1979). The procedures used in the previous studies apparently
produced a similar outcome. It is conceivable that using repeated
shifts (Shanab etal., 1976), superimposed delay (Shanab &
Spencer, 1978; Shanab et al., 1977; Spencer & Shanab, 1979),
and a discriminative stimulus (Shanab et al., 1981) helps to
increase the salience of the downshift in reinforcement condi-
tions. In Amsel’s (1967) terms, the increased salience strengthens
the conditioning of the frustrative stimuli to responses that
interfere with the ongoing response.

As noted earlier, additivity theory does not deal explicitly
with negative contrast. Additivity theory attributes PBC to the
summation of a classical “excitatory” process (reflected in the
stimulusseinforcer relation), and an operant process (reflected
in the response-reinforcer relation). Additivity theory can
easily accommodate negative contrast by assuming that a classi-
cal “inhibitory” process summates with the operant process.
Rachlin (1973) had earlier attributed negative contrast to the
reduction in the rate of instrumental responses by inhibitory
responses produced by the stimulus-reinforcer relation. Other
investigators have also used the notion of inhibition to account
for negative contrast (cf. Hearst & Jenkins, 1974; Terrace,
1972).

The permanence of the NCE observed in this study is strik-
ing, since the more reliable NCE obtained with downshifts in
solid-food reward is typically shortdived (cf. Capaldi, 1972).
The present study differs from previous studies in that the
shift in reinforcement conditions was accompanied by a salient
discriminative stimulus. According to Amsel’s (1967) theory,
the discriminative stimulus that has been conditioned to the
frustration mechanism, Ip-Sp, during the first shift phase will
continue to evoke the same mechanism 2 months later as long
as reinforcement conditions remain unchanged and no extinction
of the rp-sF mechanism takes place. In other words, the dis-
criminative stimulus would evoke the rp-sp mechanism, which
in turn would lead to responses that are disruptive or otherwise
interfere with the goal-oriented response. Unlike previous
studies that have not used an external stimulus to accompany
the downshift, the discriminative stimulus in this study probably
helped to strengthen and maintain the conditioning of the
frustration mechanism to interfering or avoidance responses,

An obvious conclusion from this study is that when the
operant and discrete-trial procedures are made more similar
by introducing an SD at the time of the shift, comparable
results are obtained.

REFERENCES

AMSEL, A. Partial reinforcement effects on vigor and persistence:
Advances in frustration theory derived from a variety of within-
subjects experiments. In K. W. Spence & J. T. Spence (Eds.),
The psychology of learning and motivation (Vol. 1). New. York:
Academic Press, 1967.



240 SHANAB, DOMINO, AND STEINHAUER

Barnes, W., & TomBauGH, J. N. Another failure to obtain
negative contrast following reductions in sucrose reward.
Psychological Reports, 1973, 33, 801-802.

BENEFIELD, R., Oscos, A., & EHRENFREUND, D. Role of frustra-
tion in successive positive contrast. Journal of Comparative and
Physiological Psychology, 1974, 86, 648-651.

CaraLpi, E. J. Successive negative contrast effects: Intertrial
interval, type of shift, and four sources of generalization
decrement. Journal of Experimental Psychology, 1972, 96,
433-438.

Franerty, C. F., Ry, E. P,, & Seear, N. E. Effects of
sucrose concentration and goal units on runway behavior in the
rat. Learning and Motivation, 1973, 4, 163-175.

GoobpricH, K. P. Supplementary report: Running speed as a
function of sucrose concentration in a prior free-drinking period.
Psychological Reports, 1962, 11, 528-530.

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

Howmzig, M. J., & Ross, L. E. Runway performance following a
reduction in the concentration of a liquid reward. Journal of
Comparative and Physiological Psychology, 1962, 55, 1029-1033.

Ison, J., & RoseNn, A. Extinction and reacquisition performance
as a function of sucrose solution rewards and number of
acquisition trials. Psychological Reports, 1968, 22, 375-379.

RacuuiN, H. Contrast and matching. Psychological Review, 1973,
80, 217-234.

Suanas, M. E., & CavaLLaro, G. Transfer between nonreward
and delay of reward following minimal acquisition training.
Animal Learning & Behavior, 1973, 1, 179-182.

Suanas, M. E., DoMino, J., & MELROSE, S. The effects of shifts
in delay of liquid sucrose reward in thirsty rats. Bulletin of the
Psychonomic Society, 1977, 10, 287-290.

Suanas, M. E., Franck, J., & Young, T. Positive and negative
contrast effects obtained following shifts in liquid sucrose rewards
in thirsty rats. Animal Learning & Behavior, 1976, 4, 9-12.

Suanas, M. E., MouraveMm, O., Gorpon, A. C.,, &
STEINHAUER, G. Effects of signaled shifts in liquid reinforce-
ment. Bulletin of the Psychonomic Society, 1981, 18, 263-266.

Suanas, M. E,, & SpeEncer, R. Positive and negative contrast
effects obtained following shifts in delay of water reward.
Bulletin of the Psychonomic Society, 1978, 12, 199-202.

Suanas, M. E,, Young, T., & FrANCE, J. Negative contrast as
a function of downshifts in magnitude of sucrose concentrations
in thirsty rats. Bulletin of the Psychonomic Society, 1975, §,
381-384.

Spence, K. W. Behavior theory and conditioning. New Haven,
Conn: Yale University Press, 1956.

Spencer, R. E., & SuanaB, M. E. Contrast effects as a
function of delay and shifts in magnitude of water reward
in thirsty rats. Bulletin of the Psychonomic Society, 1979,
13, 93-96.

Terrace, H. S. By-products of discrimination learning. In
G. H. Bower (Ed.), The psychology of learning and motiva-
tion (Vol. 5). New York, Academic Press, 1972.

(Received for publication January 28, 1982.)




<<
  /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




