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JON DRIVER
University of Cambridge, Cambridge, England

and

GORDON C. BAYLIS
University of California, San Diego, California

This study examined whether negative priming and Stroop interference can be observed cross
modally, resulting from auditory distractors that are related to subsequent visual targets. Nega
tive priming was found in subjects who remained unaware of the contingency between distractors
and subsequent targets, whereas subjects who reported the contingency showed facilitatory prim
ing. Stroop interference from incongruent auditory distractors was observed across all subjects
and was replicated in a second experiment which also showed that interference declined when
a particular distractor was repeated. These data suggest that an inhibitory mechanism of selec
tion may operate to prevent response to auditory distractors, similar to the inhibitory selection
mechanisms proposed for vision. They also demonstrate the reality of cross-modal Stroop effects,
contrary to the findings of Miles, Madden, and Jones (1989).

Studies of human selective attention are concerned with
how people select a subset of available perceptual infor
mation to control their responses . Although the level of
processing at which selection takes place remains con
troversial , most authors agree that ignoring a stimulus is
a passive process . Neisser (1976 , p. 87) provides a strong
statement of this view: " What then happens to unattended
information? In general nothing happens to it. . . . We sim
ply don 't pick it up. "

An alternative view holds that unattended information
is actively inhibited (Neill, 1977; Tipper & Driver, 1988).
The negative priming effect provides prima facie support
for such inhibition. This effect was first observed by Neill
(1977) in a variant of the Stroop task. When the color
to be named on trial n+ 1 is the same as the color word
that has been ignored on trial n, a delay is observed; this
delay is taken to reflect continued inhibition of some rep
resentation of the previously ignored word. Analogous
effects have since been observed for line drawings or
digits, with selection being cued by color (Driver & Tip
per , 1989; Tipper, 1985; Tipper & Driver, 1988). Tip
per and Driver (1988) found negative priming when an
ignored drawing was followed by an attended visual word
that was the name of the ignored object. The lack of any
physical resemblance between the drawing and the word
suggests that this effect arose at an abstract level of rep
resentation. The present study examines whether negative
priming can be observed between an auditory distractor
and a subsequent visual target.
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In addition to examining the impact of auditory distrac
tors on response to a subsequentvisual target , in our first
experiment we investigatedwhether auditory distractors can
interfere with responses to a simultaneous visual target.
The existence of Stroop (1935) interference from one mo
dality to another has a controversial history . Broadbent
(1982, p. 284) asserted that " it is hard to imagine that
selectivity cannot be reduced to one sense excluding the
other. " More recently , Miles , Madden, and Jones (1989)
argued on theoretical grounds that cross-modal Stroop ef
fects should never be observed. Contrary to these sugges
tions, there is some positive evidence for the existence of
cross-modal interference effects . For example, Greenwald
(1972) had subjects name a series of visual digits while
they ignored a concurrent stream of auditory distractors .
He reported a Stroop effect from auditory distractors that
were incongruent digits. However, the interfering digit was
always preceded throughout the series by auditory clicks .
An orienting response to the first speech sound in the se
ries might therefore have produced the interference, as
noted by Broadbent (1982 , p. 284). To preclude this pos
sibility , we compared the interference from sequences of
auditory digits on visual digit naming with the distraction
produced by sequences of speech that did not include digits.

Greenwald (1972) also observed an effect that it is tempt
ing to interpret as cross-modal negative priming. When an
auditory digit was repeated throughout a series , response
to the visual target at the end of the series was delayed
if it corresponded to the auditory digit . Unfortunately, the
successive repetition of the digit as a distractor through
out the series means that habituation to the auditory dis
tractors may occur . Thus the increased response latency
might reflect cross-modal habituation, rather than the in
hibition that is held to produce negative priming (see
Lorsch , Anderson, & Well , 1984; Reisberg , Baron , &
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Kemler, 1980). In our first experiment, we extended the Visual Targets
Greenwald (1972) paradigm to include the crucial nega-
tive priming condition , in which an unrepeated auditory 2 9 4 9 3 6 8 2 1
distraetor corresponds to the visual digit at the next position.

Figure 1. Examples of stimulus series for the three conditions of
Experiment 1. A series of visual targets is shown at the top, with
concurrent auditory distractors appropriate to the different condi
tions shown beneath.

Table 1
Means of Subjects' Median Reaction Times (in Milliseconds)

for Naming the Visual Targets in Experiment 1,
With Corresponding Error Rates

repetition condition, they were then asked , "Did you notice that the
auditory digits in the middle of a series sometimes predicted the very
next visual digit?"

All the subjects reported noticing that the auditory distractors could
be digits. Ten of the subjects accurately described the ignored repetition
contingency in response to the second question (i.e., they reported that
"in the middle" of the series the auditory digits "sometimes" predicted
the visual digits) . These 10 subjects will henceforth be referred to as
cognizant . The remaining 14 naive subjects protested ignorance of the
ignored repetition contingency even when prompted by the third question.

Results
Although the data from all positions in a series are rele

vant to the comparison of the baseline and interference con
ditions, the contingency in the ignored repetition condition
only applies for Series Positions 4-7. For this reason, sep
arate analyses were performed on the data from Positions
2-9 and on the data from Positions 4-7 only . The means
of subjects' median RTs are shown in Table 1 for each
condition, along with the corresponding error rates .

It is clear that the number of positions that are included
makes little difference to these results . The low error rates
were not analyzed further . A one-way within-subject anal
ysis of variance (ANOVA) on the RT data showed that
there was a highly significant effect of condition when
Positions 2-9 were included [F(2,48) = 28.0, p < .01].
A planned Wilcoxon test was carried out on these data
to look for any cross-modal Stroop interference. This con
finned that the interference condition was significantly
slower than the baseline condition (T = 29.5, p < .01).

Inspection of the means in Table 1 for Positions 4-7
shows little evidence of an overall negative priming effect.
However, this is scarcely surprising, since the 10 cognizant
subjects at some point became aware of the ignored repeti-

9 3
9 4

685
123

9 3

2 5
5

1

Positions 4-7 Positions 2-9

RT % Errors RT % Errors

430 .4 432 .4
427 .8 430 .5
412 .8 411 .8

Uh Uh Uh Uh Uh Uh Uh Uh Uh

Auditory Dlstractors

Ignored Repetition 1

Interference 4

Baseline

Ignored repetition
Interference
Baseline

Condition

EXPERIMENT I

Method
Subjects. The 24 subjects (17 female, 7 male) were paid volunteers

from the Oxford subject panel. All reported normal or corrected-to
normal acuity and normal hearing .

Apparatus and Materials. The stimuli were generated on an Acorn
BBC microcomputer (Model B+).Auditory distractor stimuli were gener
ated with an Acorn BBC speech system, which consists of a speech pro
cessor and a ROM with prestored words and word parts, all in the same
voice. The stimuli employed were the digits 1,2, 3, 4, 5, 6, 8, and 9,
as well as a nonsense vowel sound ("uh"). They were presented to both
ears at about 70 dB over a pair of monaural headphones connected to
a Marantz Superscope CD-330 cassette recorder, which served as an am
plifier. Visual target stimuli were the digits I, 2, 3, 4, 5, 6, 8, and 9
presented in Teletextdouble size characters on a MicrovitecCub 895 Mon
itor. At a viewing distance of 90 em, the average visual angles were .40

horizontal and .7 0 vertical. Additional visual materials were a fixation
cross and a hash mark used as a visual mask. The stimulus series con
sisted of nine successivevisual targets and nine auditory distractors, which
were each presented concurrently with a visual target. Naming reaction
times (RTs) to the visual stimuli in Positions 2-9 for each series were
taken in milliseconds with the use of a TTL voice key. A hand-held
microswitch was used by subjects for starting each stimulus series .

Design . A within-subjectsdesign was employed, in which the indepen
dent variable was the relationship of the auditory distractors in a series
to the visual targets in a series . Concurrent and successive targets and
distractors were completely unrelated , except as noted. The three types
of series , exemplified in Figure I, were as follows.

Baseline . The nine auditory distractors in a series were all the non
sense vowel sound "uh."

Interference . The distractors were all digits . The target and distrac
tor at position n in a series always were different from the target and
distractor at position n+ I in the series.

Ignored repetition. The distractors were all digits, and the distractor
at position n in a series had the same identity as the target at position
n+ I . In an effort to prevent subjects from noting this contingency, it
only applied to Positions 4-7 in each series . At the other positions in
a series, the relationships were as in the interference condition.

Procedure. When subjects pressed the microswitch, they saw and
heard a sequence of events as follows.

\. A fixation cross presented for 500 msec.
2. A visual target presented for 100 rnsec, and a "concurrent" audi

tory distractor. Distractor onset preceded target onset by 150 rnsec, giv
ing approximate phenomenal simultaneity .

3. The hash-mark mask presented for 1,000 msec.
This sequence was repeated nine times to produce each stimulus se

ries, with a stimulus-onset asynchrony (SOA) for successive visual tar
gets in a series of 1,600 msec. The subjects were instructed to name
the visual digits as quickly and accurately as possible . The experimenter
typed the subjects' responses on line into the microcomputer, which
scored their accuracy. At the end of each series, the number of errors
and the sum of the eight RTs recorded was displayed for 2 sec (the first
response in the series was not recorded) . It was stressed that the audi
tory distractors should be completely ignored, because they would other
wise make the task more difficult, and because the experiment was con
cerned with resistance to distraction. After six practice series, subjects
were given six blocks of 12 series each . Within each block, each con
dition appeared four times in an otherwise random order.

The experiment lasted approximately 45 min, after which subjects were
asked a series of questions . The first was, "Did you notice that the audi
tory distractors were sometimes digits? " If the response was "yes,"
they were then asked, " Did you notice any relationship between these
auditory digits and the visual digits in a series?" If the response was
"no, " or if the subjects failed to specify the contingency of the ignored
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Condition RT % Errors

Interference 423 .7
Redundant distractor 414 .3
Baseline 396 .5

Table 3
Means of Subjects' Median Reaction Times in

Experiment 2, With Corresponding Error Rates

Table 2
Means of Cognizant and Naive Subjects'

Median Reaction Times at Positions 4-7 in
Experiment 1, With Corresponding Error Rates

EXPERIMENT 2

Method
Two alterations were madefrom Experiment I . First , the ignored repe

tition condition was omitted so that subjects could never predict visual
targets by monitoring auditory distractors. Second , a redundant distractor
condition was added, in which the auditory distractors were repetitions
of a single digit throughout the series. This was included because previ
ously the interference condition differed from the baseline in two ways ,
distractor repetition and distractor identity. The redundant distractor con 
dition allows separation of the repetition and digit-versus -nondigit factors .

Two minor methodological differences from Experiment I were that
four digits (I, 2, 4 , and 9) were employed as stimuli compared with
the eight used previously , and the SOA between successive visual targets
in a series was increased to 2,100 msec, the mask being displayed for
1500 msec.

Twelve new subjects (6 male) were recruited from the same source
as before. All reponed normal or corrected acuity and normal hearing.

We have shown that auditory information cannot be perfectly filtered
when subjects are attending to visual information, even though the rel
evant and irrelevant information are distinguished by modality of input .
Experiment I extends previous demonstrations of abstract negative prim
ing (e .g ., Tipper ec Driver, 1988) by showing that the effect can arise
cross-modally. Response to a visual target was delayed when it cor
responded to the immediately preceding aud itory distractor, provided
that subjects were unaware of this contingency. This implies that audi
tory distractors are inhibited at a level of representation that is suffi
ciently abstract to be shared with visual targets.

Subjects who reponed noticing the ignored repetition contingency in
Experiment I showed facilitatory rather than negative priming and also
showed more interference from concurrent auditory distractors . Thi s
pattern of results suggests that they may have been strategically monitor
ing the auditory distractors. Tipper and Baylis (1987) proposed that some
individuals suppress distracting information more efficiently than others.
Good selectors will tend to show relat ively small interference effects
from distractors by distractor suppression, which in tum produces rela
tively large negative priming effects . Conversely, poor selectors will
show more interference, but little or no negative priming. This is con 
sistent with our observations in Experiment I, where the indiv idual s
who showed negative priming were less susceptible to interference than
were the ind ividual s who did not show negative priming. In terms of
this model , negative priming could be observed in the absence of inter
ference effects (see Driver & Tipper, 1989) . It would be interesting to

GENERAL DISCUSSION

Discussion
In the present experiment, auditory distractors never predicted the

visual targets , so monitoring them could not benefit performance. Never
theless , significant cross-modal interference was still observed. This sug
gests that strategic monitoring of auditory distractors is not required
for cross -modal interference. This interference was still present, but re
duced, when the aud itory distractors were repetitions of the same digit.
Thi s extends prior demonstrations within the visual modality that Stroop
interference declines with distractor repetition (Reisberg et aI., 1980) .

Results
The results are summarized in Table 3. The low error

rates were not analyzed further . A one-way within
subjects ANOVA on the RT data for Positions 2-9 showed
that there was a significant effect of condition [F(2,22) =
13.0, p < .0 1]. Planned Wilcoxon tests confirmed that
RTs were longer in the interference condition and the
redundant distractor condition than in the Baseline (T = 0,
P < .01,andT= I,p < .01, respectively). The inter
ference condition gave slower RTs than did the redun
dant distractor condition (T = 8.5, p < .01) .

.2 434 .5

.3 424 1.1
1.0 418 .7

Cognizant Naive

% Errors RT % ErrorsRT

424
432
404

Discussion
A sign ificant negative priming effect was found for the naive sub

jects, who were unaware of the ignored repetition cont ingency . Thi s
result demonstrates that negative priming may occur between stimuli
in different modalities , sugge sting that auditory distractors can ach ieve
supramodal level s of representation. Facilitatory rather than negative
priming was found in the cognizant subjects, who also showed the most
substantial interference effect. Since the cognizant group became aware
of the ignored repetition contingency at some point , it is possible that
they were monitoring the auditory stimuli in order to predict the visual
targets . Thi s strategy could explain the facilitatory priming they showed
in the ignored repetition condition, and the relatively large Stroop effect
they showed in the interference condition, where the aud itory distrac
tors do not correctly predict the visual targets .

Thus , the overall interference effect we observed might be primarily
attributable to strategic monitoring of auditory stimul i by the cognizan t
subjects, rather than to any intrinsic difficulty in filtering out auditory
distractors. Since the existence of cross-modal interference effects is
controversial (Cowan, 1989a, 1989b; Miles & Jone s, 1989; Miles et aI.,
1989) , we ran a second experiment to test whether cross-modal Stroop
effects could be observed under conditions where there should be no
strategic monitoring of the auditory distractors .

tion contingency. They could thereafter use the auditory
distractors they had been requested to ignore to predict the
visual targets in the middle of a series , and would there
fore be expected to show facilitatory rather than negative
priming. For this reason, a two-way mixed ANOVA was
run on the data for Positions4-7, withconditionas a within
subjects factor, and cognizant/naive as a between-subjects
factor. This showed that there was no main effect of cog
nizance [F(1 ,23) = .1, n.s.], a significant effect of condi
tion [F(2,46) = 22.0, P < .01], and a significant inter
action [F(2,46) = 7.I,p < .01]. The means of subjects'
median RTs and error rates for Positions 4-7 are shown
in Table 2 separately for the cognizant and naive groups.

Newman-Keuls tests were used to interpret this inter
action. The naive subjects showed significant negative
priming (p < .01), while the cognizant subjects showed
facilitatory priming (p < .05). The cognizant subjects
showed significant Stroop interference (p < .01), but the
naive subjects only showed a trend toward interference.
The cognizant subjects were faster than the naive in the
baseline condition (p < .01).

Condition

Ignored repetition
Interference
Basel ine
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examine in future research whether cross-modal negative priming can
be found when cross-modal Stroop effects have not been observed (see,
e.g . , Miles et al ., 1989).

Our observation of a cross-modal Stroop effect is consistent with
Cowan and Barron's (1987) finding that the naming of ink colors is
disrupted by irrelevant auditory color words. Cross-modal interference
was also found in Experiment 2 under conditions in which distractors
never predicted targets, suggesting that the effect is not purely stra
tegic. However, Miles et al. (1989) argued on theoretical grounds that
cross-modal Stroop effects should be observed only when rehearsal of
the visual items is required. They argued (p. 77) that "perceptual tasks
such as the Stroop task, which do not require use of the articulatory
loop for rehearsal purposes, should not be similarly susceptible. " One
difficulty with this position is that ink-color naming or digit naming
are by no means pure "perceptual" tasks . Both require an appropri
ate phonological code to be derived. Auditory distractors that are as
sociated with a different phonological code could in principle disrupt
this process . It is emphatically not the case that cross-modal Stroop
effects require that "irrelevant speech works by impairing the percep
tion of visual material, " as implied by Miles et al. (1989, p. 79) but
later retracted by Miles and Jones (1989, p. 85).

The remaining challenge to the reality of cross-modal interference
is empirical . In four experiments, Miles and colleagues failed to ob
serve cross-modal interference effects from irrelevant speech on re
sponses to visual stimuli. One (Miles et al., 1989, Experiment 2) can
be dismissed because thedistractors were not incongruent with thevisual
targets and so would not have been expected to produce a Stroop effect
by any theory. Another study (Miles et al., 1989, Experiment lA) cannot
be considered evidence against Cowan and Barron (1987), since a non
significant trend toward a cross-modal Stroop effect was found. How
ever , two studies (Miles & Jones, 1989; Miles et al., 1989, Experiment
lB, 1989) produced absolutely no evidence for cross-modal interfer
ence . On the other hand, cross-modal Stroop effects have been found
in many experiments, including those of Cowan and Barron (1987) and
Cowan (l989a); previous studies by Morton (1%9), Greenwald (1972) ,
Lewis (1972), and Navon (1977), which have curiously been overlooked
in the recent debate; and, of course, the two experiments in this paper.
One aspect of the method used by both Miles and colleagues (Miles &
Jones, 1989; Miles et al . , 1989) and Cowan and associates (Cowan ,
1989a; Cowan & Barron, 1987) suggests why the effect is not always
apparent. Their auditorydistractors were tape-recordingsof words spoken
at a particular rate. Many visual targets were presented simultaneously
for self-paced naming in a prespecified sequence. Thus the temporal
relationship between targets and distractors , known to be critical to
whether Stroop effects are observed within the visual modality (M. O.
Glaser & W. R. Glaser, 1982; W. R. Glaser & Dungelhoff, 1984), was
left to chance. A further problem with this self-paced method of visual
presentation is that it allows some auditory distractors to coincide with
the processing of congruent targets . The most recent "distracting" au
ditory color word will correspond to the ink color to be named for I
in every 4 targets in Experiments lA and lB of Miles et al. (1989) and
would therefore be expected to facilitate response to the visual target
rather than disrupt it. In view of these methodological problems, and
given the weight of all the positive evidence, the cross-modal Stroop
effect can no longer be considered a " fallacy," contrary to the find
ings of Miles and Jones (1989).

We have argued that our cross-modal interferenceand negativepriming
effects require that the auditory distractors reach a supramodal level
of representation. One possibility is that interference effects arise be
cause of response competition at the stage of producing an articulatory
code. Allport (1980) has argued that the repetition of spoken words is
exceptionally compatible, to the extent that heard words may automati
cally evoke their spoken form in the listener via a "privileged loop"
(Mcleod & Posner , 1984). 1£ so, cross-modal negative priming and in
terference should not be seen when a different modality of response to
the visual targets is required or when subjects have to ignore visual in
formation while responding verbally to auditory stimuli.

REFERENCES

ALLPORT, D. A. (1980) . Attention and performance. In G. Claxton
(Ed.) , Cognitive psychology: New directions (pp. 112-153). London:
Routledge & Kegan Paul.

BROADBENT, D. E. (1982) . Task combination and selective intake of
information . Acta Psychologica, SO, 253-290 .

COWAN, N. (1989a). The reality of cross-modal Stroop effects .
Perception & Psychophysics , 45, 87-88.

COWAN , N. (l989b) . A reply to Miles, Madden, and Jones (1989):
Mistakes and other flaws in the challenge to the cross-modal Stroop
effect. Perception & Psychophysics, 45, 82-84.

COWAN, N., & BARRON, A. (1987). Cross-modal, auditory-visual Stroop
interference and possible implications for speech memory. Percep
tion & Psychophysics, 41, 393-401.

DRIVER, J., & TIPPER, S. P. (1989). On the nonselectivity of " selective"
seeing: Contrasts between interference and priming in selective at
tention. Journal of Experimental Psychology: Human Perception &
Performance, 15, 304-314.

GLASER, M. 0 ., & GLASER, W. R. (1982). Time course analysis of the
Stroop phenomenon. Journal ofExperimental Psychology: Human Per
ception & Performance, 8, 875-894.

GLASER, W. R., & DUNGELHOFF, F. J. (1984). The time course of
picture-word interference. Joumal ofExperimental Psychology: Human
Perception & Performance, 10, 640-654 .

GREENWALD, A. G. (1972). Evidence of both perceptual filtering and
response suppression for rejected messages in selective attention. Jour
nal of Experimental Psychology, 94, 58-67.

LEWIS, 1. L. (1972). Semantic processing with bisensory stimulation .
Journal of Experimental Psychology, 96, 455-457 .

LoRSCH, E. P., ANDERSON, D. R., & WELL, A. D. (1984) . Effects of
irrelevant information on speeded classification tasks: Interference is
reduced by habituation. Journal ofExperimental Psychology: Human
Perception & Performance, 10, 850-864.

McLEOD, P., & POSNER, M. I. (1984). Privileged loops from percept
to act. In H. Bouma & D. G. Bouwhuis (Eds.), Attention and per
formance X (pp. 55-66) . Hillsdale , NJ: Erlbaum .

MILES, C., & JONES, D. M. (1989). The fallacy of the cross-modal
Stroop effect : A rejoinder to Cowan (1989). Perception & Psycho
physics , 45, 85-86 .

MILES, C., MADDEN, C., & JONES, D. M. (1989) . Cross-modal,
auditory-visual Stroop interference : A reply to Cowan and Barron
(1987) . Perception & Psychophysics , 45, 77-81.

MORTON, J. (1969). Categories of interference: Verbal mediation and
conflict in card sorting . British Journal ofPsychology, 60, 329-346.

NAVON , D. (1977). Forest before trees : The precedence of global fea
tures in perception . Cognitive Psychology, 9, 353-383 .

NEILL, W. T. (1977). Inhibitory and facilitatory processe s in selective
attention. Journal ofExperimental Psychology: Human Perception &
Performance, 3, 444-450 .

NEISSER, U. (1976). Cognition and reality. San Francisco: W. H.
Freeman .

REISBERG, D., BARON, J., & KEMLER, D. G. (1980). Overcoming Stroop
interference: The effects of practice on distractor processing . Jour
nal ofExperimental Psychology: Human Perception & Performance,
6, 140-150.

STROOP, J. R. (1935). Studies of interference in serial verbal reactions.
Journal of Experimental Psychology, 18, 643-662.

TIPPER, S. P. (1985) . The negative priming effect: Inhibitory effects
of ignored primes . Quarterly Journal of Experimental Psychology,
37A, 571-590 .

TIPPER, S. P. , & BAYUS, G. C. (1987). Individualdifferences in selective
attention: The relation of priming and interference to cognitive failure.
Personality & Individual Differences, 8, 667-675 .

TIPPER, S. P. , & DRIVER, J. (1988). Negative priming between pictures
and words in a selective attention task: Evidence for semantic pro
cessing of ignored stimuli. Memory & Cognition , 16, 64-70.

(Manuscript received July 22, 1992.)



<<
  /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




