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Perceptual learning is defined as an improvement in 
performance due to repeated sensory experience (Fine & 
Jacobs, 2002; Gibson & Walk, 1956). Studies of percep-
tual learning date to the origins of sensory science (see 
discussions in Ahissar & Hochstein, 1998; Sinha & Pog-
gio, 2002), and improvements have been demonstrated in 
a variety of tasks (Ball & Sekuler, 1987; Fendick & Wes-
theimer, 1983; Karni & Sagi, 1993; McKee & Westheimer, 
1978), including contrast detection and discrimination 
(De Valois, 1977; Dorais & Sagi, 1997; Fiorentini & Be-
rardi, 1981; Mayer, 1983; Sagi & Tanne, 1994; Sowden, 
Davies, & Roling, 2000; Yu, Klein, & Levi, 2004). Given 
often high degrees of stimulus specificity, theoretical ac-
counts of perceptual learning have tended to emphasize 
low-level, feedforward mechanisms (although see Ahissar 
& Hochstein, 2002; Petrov, Dosher, & Lu, 2005).

In the present study, we consider an alternative hypothe-
sis. Specifically, we concern ourselves with the possibility 
that changes in response bias play a role in the acquisition 
of perceptual skill. This study replicates and extends earlier 
work (Copeland & Wenger, 2003, 2005; Rasche & Wenger, 
2004; Wenger & Rasche, 2005) that documented liberal 
shifts in response bias in perceptual learning for both con-
trast detection and discrimination. To the extent that deci-
sional factors play a role in perceptual learning (either in 
addition to or instead of changes in perceptual sensitivity), 
it is necessary to consider influences, mechanisms, and 
cortical circuits beyond those considered in most models 
of perceptual learning (e.g., Dosher & Lu, 1999; Gold, 

Bennett, & Sekuler, 1999; Petrov et al., 2005), which typi-
cally assume that decisional criteria are not influenced by 
practice. The work reported here documents the need to 
consider these possibilities and provides estimates of the 
extent to which shifts in decisional criteria actually pro-
duce levels of perceptual performance that are systemati-
cally lower than they otherwise would be (see also Seitz, 
Nanez, Holloway, Koyama, & Watanabe, 2005).

Methodological and Conceptual Issues
To our knowledge, prior to our earlier work (Copeland 

& Wenger, 2005), no systematic investigations of the 
possible role of shifts in decisional criteria in perceptual 
learning have been undertaken. This does not reflect any 
ignorance of the issue by investigators; indeed, in most of 
their work, they have attempted to carefully control stim-
ulus and response situations in an attempt to minimize 
the effects of bias (Dosher & Lu, 1999; Lu & Dosher, 
2004). In particular, a standard approach in this litera-
ture has been to rely on experimental methods (such as 
two-alternative forced choice methods; see, e.g., Klein, 
2001; Leek, 2001; Macmillan & Creelman, 2005) that are 
designed to obviate the role of decisional bias. However, 
there are three potential problems with this assumption. 
First, as it is typically applied to detection, it confounds 
bias in the labeling of the target stimulus property with 
bias in distinguishing between its presence or absence. 
For example, in a two-interval detection task, the target 
property will always be present in one of the two (spatial 
or temporal) intervals (Bonneh & Sagi, 1999; Danilova 
& Kojo, 2001; Kontsevich & Tyler, 1999; Tanaka & Sagi, 
1998; Wehrhahn & Dresp, 1998). Although in this design 
it is possible to estimate an observer’s bias for choosing 
one of the two intervals, no data are available to allow 
an estimate of bias for distinguishing between presence 
and absence,1 since it is unclear whether the choice of the 
incorrect interval is a false alarm or a miss. Second, even 
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in regard to identification responses, the design does not 
guarantee an absence of bias (see in particular Macmillan 
& Creelman, 2005; Nisbett & Wilson, 1977). Finally, since 
it is atypical to include trials on which the target property 
is absent from all response intervals, to our knowledge 
there are no data (aside from our own, Wenger & Rasche, 
2005) that speak to the validity of the assumption with re-
spect to distinguishing presence from absence. It is impor-
tant to be able to assess observers’ bias in distinguishing 
presence from absence because in most models of contrast 
detection (as reviewed in Silverstein, Carney, & Klein, 
2001) and in prominent models of perceptual learning (in 
particular Dosher & Lu, 1999; Gold et al., 1999; Petrov 
et al., 2005), observers are assumed to be either unbiased 
or stably biased.

In our initial investigation, we compared performance 
of observers in contrast detection and discrimination tasks 
in both a staircase procedure and a modified version of 
the method of constant stimuli (Copeland & Wenger, 
2003). The use of the latter method allowed us to add 
 target-absent trials, equal in number to the target-present 
trials, and thus allowed us to estimate the signal detection 
theory measures of sensitivity (d ) and bias (c) (Green 
& Swets, 1966; Macmillan & Creelman, 2005; Wickens, 
2002), along with estimates of detection and discrimina-
tion thresholds (obtained from the psychometric func-
tion). Improvements in performance (reliable reductions 
in threshold) were obtained for both tasks, using both ex-
perimental methods, at levels comparable to or exceeding 
those found in other studies of learning for contrast detec-
tion (e.g., Sowden et al., 2002). Critically, the data from 
the condition using the method of constant stimuli showed 
liberal shifts in response criteria along with reductions in 
threshold.

The approach developed in the earlier work, and refined 
in the present, is based on the idea of repeatedly applying 
the method of constant stimuli in order to obtain multiple 
psychometric functions. The range of stimuli is shifted 
across sessions with the goal of placing the stimuli in 
the most sensitive range of the observer, following Levitt 
(1971) (see Figure 1). The stimulus range used in session 
n yields a psychometric function from which two contrasts 
(corresponding to criterial levels of accuracy 1 and 2) 
are chosen in order to determine the range to be used in 
session n 1. Each session’s psychometric function, which 
is estimated on the basis of performance in target-present 
trials, is used to estimate two values. The first is the detec-
tion threshold, estimated by determining the contrast value 
that corresponds to a criterial value of accuracy ( 3  .79 
in the present study, following Dosher & Lu, 1999). The 
second is the hit rate associated with the level of contrast 
at the median of the psychometric function from the initial 
session. The data from the target-absent trials are used to 
obtain the false alarm rates, and the two sources of data are 
used together to estimate d  and c.

METHOD

Participants
Five female and 4 male students were recruited as paid partici-

pants. All had normal or corrected-to-normal vision and unencum-
bered use of their hands, and all were naive to the task.

Materials
The stimuli were monochromatic Gabor patches, with luminance 

at each x, y location in the display being described by
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Figure 1. Schematic representation of the experimental method—a modification of 
the method of constant stimuli—used in the present study. Shown are two psychomet-
ric functions at two levels of practice (sessions n and n 1). See text for details.
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where l0 is the mean luminance, c is stimulus contrast (the amplitude 
of the sine-wave component), f is the center frequency of the sine-
wave component (2.3 cpd),  is the tilt of the patch (90º), and  is the 
standard deviation (0.385º) of the Gaussian component. All parame-
ters except c were held constant. The overall range of contrasts was .05 
to .8. A target-present trial contained a Gabor patch of a given contrast, 
centered on a 2.0º  2.0º square whose luminance was 75 cd/m2. The 
background screen luminance was set at 46 cd/m2. A target-absent 
trial consisted only of the 2.0º  2.0º square. Viewing distance was 
fixed at 76 cm. Stimuli were viewed through tachistoscopic goggles 
(Milgram, 1987); responses were made using two buttons of a custom 
eight-button response box. Stimulus display and response timings 
were all accurate to 1 msec (Forster & Forster, 2003).

Procedure
Participants completed up to 10 blocks of trials within a 2-week 

period, with a single block of 600 trials completed on each day. A 
total of 300 target-present and 300 target-absent trials were pre-
sented in each block. The 300 target-present trials were composed 
of 30 trials at each of 10 levels of contrast. Order of presentation was 
randomized across all trials in each session.

On the 1st day of the experiment, the contrasts presented in the 
target-present trials ranged from .1 to .8. The range of contrasts used 
in the second and all subsequent sessions was determined by the 
contrasts corresponding to .05 ( 1) and .95 ( 2) of the estimated psy-
chometric function from the immediately preceding session (see 
Figure 1). Each trial began with a blank period whose duration was 
normally distributed (μ  300 msec,   100 msec, per general sug-
gestions in Luce, 1986), followed by a white fixation cross whose 
duration was normally distributed (μ  500 msec,   100 msec). 
A blank screen of 500 msec followed the offset of the fixation cross. 
The test display was then presented for 20 msec. Positive responses 
were made using the index finger of the observer’s dominant hand, 
and negative responses were made using the index finger of the non-
dominant hand. No feedback was provided.

RESULTS

A psychometric function relating response accuracy to 
stimulus contrast was estimated separately for each ob-
server for each block of trials. Psychometric functions 
were estimated in four different ways: (1) fitting a two-
parameter version of the Weibull cumulative distribution 
function using nonlinear regression, (2) using probit anal-
ysis (Finney, 1971), (3) using bootstrap methods (Wich-

mann & Hill, 2001), and (4) fitting a linear version of the 
Weibull function using linear regression. This method of 
using these data to estimate the psychometric function 
consistently provided the best description of the data (i.e., 
it accounted for the largest proportion of variance). The 
detection threshold for a given session was defined as the 
contrast that corresponded to the 79th percentile of the 
estimated psychometric function.

The psychometric function for the initial session was 
used to estimate levels of contrast corresponding to the 
25th and 50th percentiles. These contrast values were then 
used to obtain the estimated hit rates for those contrast 
levels from the psychometric functions estimated in each 
of the subsequent sessions; these values will be referred 
to as HR(50) and HR(25). These two hit rates, along with 
the overall false alarm rate for each session, were used to 
obtain two corresponding estimates of d  and c. Statistical 
reliability of any changes due to practice was assessed 
for all of the dependent measures separately for each ob-
server, using linear regression; an  level of .05 was used 
for all analyses. A summary of the analyses is presented 
in Table 1. None of the analyses of the data involving hit 
rates at the 25th quantile of the estimated psychometric 
functions were reliable; consequently, these results were 
omitted.

Standard Measures of Perceptual Learning
Standard evidence for perceptual learning comes by 

way of statistically reliable decreases in threshold values 
and/or statistically reliable increases in hit rates (see, e.g., 
Sowden et al., 2002; Yu et al., 2004). Six of the 9 observers 
in the present study showed reliable2 decreases in detection 
thresholds across the course of the experiment, consistent 
with the range of individual differences typically observed 
in perceptual learning studies (Fine & Jacobs, 2002; Her-
zog & Fahle, 1997). Figure 2A plots the change in relative 
threshold (estimated threshold for each session divided 
by the initial threshold) for these 6 observers. On average, 
these observers reduced their detection thresholds by ap-
proximately 60%, a level of change consistent with our 
earlier work (Copeland & Wenger, 2005), larger in mag-

Table 1 
Results of the Linear Regression Analyses of the Performance of Each of the 9 Observers (Obs)

Threshold HR(50) FR d (50) c(50)

Obs   SE   SE   SE   SE   SE

1 .0541* .0172 .0642* .0167 .2877* .0693 .1457* .0369 .0547* .0131
2 .0344 .0442 .0219 .0102 .0069 .0323 .2845 .1280 .0219 .0102
3 .0952* .0283 .0788* .0203 .0645 .1191 .0869* .0191 .0889* .0186
4 .0249* .0054 .0361 .0047 .1725* .0364 .0030 .0168 .0753* .0238
5 .0053 .0151 .0024 .0142 .0161 .0341 .0091 .0508 .0225 .0567
6 .0681† .0159 .0442† .0115 .0418 .0483 .1881† .0515 .0564* .0218
7 .0276* .0095 .0537* .0144 .3431* .1079 .0200 .0574 .1464* .0474
8 .0703* .0209 .0417* .0113 .0527 .0547 .0059 .2765 .0692* .0210
9 .0254 .0130 .0077 .0132 .1588* .0460 .0947 .0653 .2438 .0636

Note—Results are given with respect to changes in estimated detection threshold (in units of contrast), hit 
rates at the contrast corresponding to the median of the initial session’s psychometric function [HR(50)], false 
alarm rate (FR), d  based on HR(50) and FR [d (50)], and c based on HR(50) and FR [c(50)]. Provided for 
each observer and each measure are the estimated parameter for the effect of practice ( ) and the standard 
error (SE) of that estimate. *p  .05.  †p  .01.
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nitude than levels of change in other studies of perceptual 
learning for contrast detection (Sowden et al., 2002), and 
at approximately the same level of change observed in 
studies of perceptual learning for contrast discrimination 
(Yu et al., 2004). In addition, the same 6 observers showed 
statistically reliable increases in hit rates for the contrast 
associated with the median of the psychometric function 
from the initial session, HR(50) (see Figure 2B). Over-
all, these observers increased their hit rates by more than 
30%, a level of change that is consistent with or exceeds 
levels of change documented in other studies of contrast 
detection (Sowden et al., 2002).

Sensitivity and Bias
The present study departs from modal practice by in-

cluding target-absent trials, which allowed us to estimate 

false alarm rates and, as a consequence, signal detection 
measures of sensitivity (d ) and bias (c). Consider first the 
false alarm rates as a function of practice. For the majority 
of the observers, the false alarm rates did not change reli-
ably, although all of the estimated regression coefficients 
were positive (see Table 1). Three of the 6 observers who 
showed reliable decreases in detection thresholds also 
showed reliable increases in false alarm rates.

Changes in d  (sensitivity to the presence of contrast) were 
estimated for each session using these false alarm rates and 
the hit rates for the contrast associated with the median of 
the psychometric function from the initial session, HR(50). 
Of the 6 observers who showed reliable decreases in detec-
tion thresholds, only 3 showed reliable increases in d  (see 
Figure 2C). In contrast, all 6 of these observers showed reli-
able liberal shifts in c (see Figure 2D).
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Figure 2. (A) Changes in detection thresholds as a function of session for the 6 observers who showed reliable 
reductions. The vertical extent of each bar represents the range of values (across the 6 observers), with the central 
line in each bar representing the median of the six values. The line represents the best-fitting linear regression 
model for the median values. (B) Changes in hit rates at the contrast value corresponding to the median of the 
psychometric function of the initial session, HR(50), as a function of session for the 6 observers who showed reli-
able increases. (C) Changes in d  as a function of session for the 6 observers who showed reliable decreases in 
detection threshold. (D) Changes in c as a function of session for the 6 observers who showed reliable decreases in 
detection threshold. c  0 indicates unbiased responding, c  0 indicates liberal responding, and c  0 indicates 
conservative responding.
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The Cost of Shifts in Response Bias
Inspection of the results in Table 1 gives an indica-

tion of why we obtained limited evidence for increases in 
sensitivity and consistent evidence for liberal shifts in re-
sponse bias as a function of practice. None of the observ-
ers who showed improvements with target-present stimuli 
(i.e., increases in hit rates) showed improvements with 
target-absent stimuli (i.e., decreases in false alarm rates).3 

This runs counter to the expectation of a “mirror effect” 
that the assumption of an unbiased observer implies; such 
an effect would entail increases in hit rates accompanied 
by proportional decreases in false alarm rates (Fine & Ja-
cobs, 2002; Murdock, 1998; Sikström, 2001).

This in turn implies that, had the false alarm rates de-
creased, there would have been larger increases in d . To 
check this possibility, we estimated two d  values for each 
session using the observed hit rates, the observed false 
alarm rates, and the false alarm rates that would have been 
obtained given a mirror effect. Specifically, for each ob-
server, we estimated the false alarm rates that would have 
been obtained in each session had these rates changed in a 
manner inversely and equally proportional to the relative 
change in the hit rates.

Figure 3 presents these estimates for the 6 observers 
who showed reliable decreases in their detection thresh-
olds. Had false alarm rates decreased—that is, had ob-
servers been unbiased, as is typically assumed (Dosher & 
Lu, 1999; Fine & Jacobs, 2002; Gold et al., 1999)—the 
increases in hit rates would have produced increases in d  
roughly 50%–60% greater than the increases observed in 
the last session. Thus, the failure to improve performance 
on target-absent trials has the predictable cost of diminish-
ing perceptual sensitivity (see also Seitz et al., 2005).

DISCUSSION

Theoretical accounts of the changes associated with 
perceptual learning generally assume that observers are 
either unbiased or stably biased across learning. Unfortu-
nately, experimental methods as they are generally used 
in this domain do not allow for empirical tests of this as-
sumption. In this study, we used a method that allowed us 
to test this assumption relative to perceptual learning for 
contrast detection. We obtained the standard evidence for 
perceptual learning—decreases in detection thresholds 
and increases in hit rates equal to or greater in magnitude 
than those found in other studies in the literature (e.g., 
Sowden et al., 2002)—while also producing evidence 
that speaks directly to changes in perceptual sensitivity 
(d ) and bias (c). This evidence revealed that changes in 
sensitivity were more limited than what might have been 
inferred from the threshold measures, and that observers 
showed consistent and reliable liberal shifts in response 
criteria. Further, we estimated that, absent these shifts in 
response criteria, sensitivity would have been approxi-
mately 60% higher than what was actually observed.

An important implication of this work, and the work 
that motivated it (Copeland & Wenger, 2005), is that the 
current empirical and theoretical characterizations of per-
ceptual learning may be incomplete. Specifically, stan-
dard methods have not been used in a way that allows the 
assumption of an unbiased or stably biased observer to be 
empirically tested, and this assumption is critical to prom-
inent theoretical accounts of perceptual learning (e.g., 
Dosher & Lu, 1999; Gold et al., 1999; Petrov et al., 2005) 
and contrast detection (e.g., Silverstein et al., 2001).

This is not to say that the possibility of response bias is 
ignored in existing work. Indeed, in most work, investiga-
tors have been exceedingly careful to balance response 
alternatives in order to minimize the potential effects of 
response bias (Dosher & Lu, 1999; Lu & Dosher, 2004; 
Zenger-Landolt & Koch, 2001). Unfortunately, with re-
spect to questions of detection, those alternatives typically 
have not included the complete absence of the critical 
stimulus property (i.e., the target property has always been 
present on each trial). Therefore, as noted earlier, in these 
cases it is not possible to distinguish a bias with respect to 
response alternative from a bias with respect to presence 
or absence. We are currently completing work examining 
the extent to which these two types of response bias can 
be empirically distinguished in contrast detection, with 
our data suggesting that observers can be unbiased with 
respect to the choice of response alternatives but can de-
velop a liberal bias with respect to the presence/absence 
judgment (Wenger & Rasche, 2005).
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NOTES

1. Note that this is not a requisite property of two-alternative forced 
choice designs, as it is possible to include trials on which the target prop-
erty is absent from both intervals (as in Wenger & Rasche, 2005).

2. All evidence in support of reliable results is reported in Table 1.
3. A reviewer raised the question of whether the obtained changes in 

false alarm rates might be reversed should observers be returned (at the 
end of practice) to the original range of contrasts. Although there are no 
data from the present experiment that speak to this possibility, we do 
have pilot data from earlier work in which we added this condition and 
found that expanding the range back to its original values had no reliable 
effects on false alarm rates and, by extension, the bias measure (c).

(Manuscript received March 10, 2005; 
revision accepted for publication January 19, 2006.)



<<
  /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 1.3
  /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 149
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


