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Abstract—

 

This study examined the influence of interracial interaction
on the cognitive functioning of members of a dominant racial group.
White participants had a brief interaction with either a White or a Black
confederate, and then completed an ostensibly unrelated Stroop color-
naming test. Prior to the interaction, participants’ racial attitudes re-
garding Whites and Blacks were measured via the Implicit Association
Test. Racial attitudes were predictive of impairment on the Stroop test
for individuals who participated in interracial interactions, but not for
those who participated in same-race interactions. The results are con-
sistent with recently proposed resource models of self-regulation and ex-
ecutive control in that interracial interaction, a particularly taxing
exercise of self-regulation for highly prejudiced individuals, negatively
affected performance on a subsequent, yet unrelated, test of executive

 

function.

 

Prejudice is a ubiquitous social phenomenon for which interper-
sonal, intergroup contact may be the only viable antidote (Allport,
1954; Pettigrew, 1998). Research suggests, however, that intergroup
interaction is often a source of anxiety and distress for members of
dominant groups (Devine, Evett, & Vasquez-Suson, 1996; Ickes, 1984;
Stephan & Stephan, 1985). Intergroup contact may even evoke a state
of “physiological threat” in some people (Blascovich, Mendes,
Hunter, Lickel, & Kowai-Bell, 2001). The purpose of the current work
was to examine potential cognitive consequences of intergroup con-
tact. Specifically, we considered whether interracial interactions affect
the cognitive functioning of members of a dominant racial group (i.e.,
White Americans).

The current investigation builds on research examining the effects
of exposure to aversive stimuli on cognition (Cohen, 1980; Glass &
Singer, 1972). In both humans (Hartley & Adams, 1974) and monkeys
(Arnsten & Goldman-Rakic, 1998), performance on tasks that require
executive attentional capacity has been shown to suffer after exposure
to high-intensity noise. If intergroup interactions are stressful, then
they too should temporarily impair executive components of cognitive
functioning. Furthermore, the extent of cognitive impairment should
differ depending on the extent to which individuals find the interac-
tions stressful. Interacting with a Black person may be a high-intensity
stressor for high-prejudice Whites, but quite benign for low-prejudice
Whites. Results reported by Blascovich et al. (2001) are consistent
with this sentiment: The degree of physiological threat experienced by
nonstigmatized individuals during an intergroup interaction was nega-
tively correlated with the quantity of prior intergroup contact they had
experienced. Because quantity of intergroup contact tends to correlate
negatively with prejudice, this work suggests that high-prejudice indi-

viduals are likely to find intergroup contact more aversive than low-
prejudice individuals, and therefore should reveal greater executive
dysfunction after such contact.

This hypothesis is also consistent with recent theoretical work in
support of a resource model of executive attention (Engle, Conway,
Tuholski, & Shisler, 1995; Muraven & Baumeister, 2000). Specifi-
cally, executive function is thought to be a limited, albeit renewable,
resource. Engagement in one task that taps the “self-regulatory” re-
source (e.g., controlling emotional reactions) impairs performance on
a subsequent task requiring similar resources (e.g., an endurance test;
see Baumeister, Muraven, & Tice, 2000). There is ample evidence
suggesting that intergroup interactions often require behavioral con-
trol, self-regulation, and, perhaps, thought suppression (Devine, 1989;
Dovidio & Gaertner, 1998; von Hippel, Silver, & Lynch, 2000). Con-
sequently, intergroup contact should deplete executive resources and
temporarily attenuate executive functioning.

Taken together, both the research examining cognitive aftereffects
of acute stress and work on self-regulation suggest that intergroup in-
teractions will impair subsequent cognitive function. To investigate
this question, we examined the performance of White participants on
the color-naming Stroop (1935) paradigm after they engaged in an in-
teraction with either a White or a Black person. Because the Stroop
paradigm involves the inhibition of prepotent responses, it requires ex-
ecutive attentional capacity (Engle, 2002; Macleod, 1991), and should,
therefore, be susceptible to the predicted influence of interracial con-
tact. Specifically, we predicted that relative to same-race interactions,
interactions with Blacks would impair Stroop performance, as a func-
tion of participants’ level of prejudice.

 

METHOD

Participants

 

Fifty White students (29 males, 21 females) participated for partial
course credit. They had previously participated in a session during
which the Affective Prejudice Scale was administered (Pettigrew &
Meertens, 1995). On this instrument, individuals indicate “how often”
they feel admiration and respect for Blacks and for Whites on separate
5-point scales (1 � never, 5 � always). The items were reverse-scored
and averaged for each race. These averages reflect explicit negative af-
fect regarding each group.

 

Procedure

 

Participants came into the laboratory individually for a study “in-
vestigating the influence of one cognitive task on a subsequent task
when there is a delay between the two.” They were told, “The first task
that you will be working on is a word categorization task. The instruc-
tions will be presented by the computer.” The experimenter left the
room while participants completed the Implicit Association Test (IAT;
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Greenwald, McGhee, & Schwartz, 1998), which assessed automatic
racial prejudice.

After completing the IAT, participants were led to a different room,
where a second experimenter (E2) was waiting for them. They were
told that there would be a delay before the second cognitive task, and
they were asked to help with the creation of stimulus materials for a
different experiment. For half of the participants, E2 was White, and
for the other half, E2 was Black. E2 explained that he would ask par-
ticipants a few questions, and that their responses would be video-
taped. Participants were first asked to spend about 1 min introducing
themselves. Next, they were asked to comment on two relatively con-
troversial issues for about 2 min each (in counterbalanced order): (a)
the college’s fraternity system and (b) racial profiling in light of the
September 11th attacks. Other than asking the questions, E2 did not
converse with participants. After the videotaping session, participants
were met by the first experimenter, who took them to another room to
complete the Stroop task. They were subsequently debriefed and
thanked.

 

Measures

 

IAT

 

The IAT is a measure of automatic associations, often employed to
assess unconscious bias (see Greenwald et al., 1998, for details). In
the current study, participants completed an IAT in which they were
required to categorize White names, Black names, pleasant words, and
unpleasant words as quickly as possible by pressing one of two
marked response keys. In one block of 40 trials, White names and
pleasant words shared a response key, and Black names and unpleas-
ant words shared a key (White

 

�

 

/Black

 

�

 

 phase). In another block

 

1

 

 

 

of
40 trials, the associations were reversed—White was associated with
unpleasant, and Black with pleasant (White

 

�

 

/Black

 

�

 

 phase). The dif-
ference between response latencies in the two phases provides an in-
dex of the degree to which a person implicitly favors one category
over the other (i.e., racial bias).

 

Stroop task

 

The Stroop task was conducted with a four-button response box.
Instructions explained that participants were to report the color in
which a stimulus word or string of 

 

X

 

s appeared as quickly as they
could, by pressing the appropriate key on the response box (the keys
were color-coded). On each trial, the word “yellow,” “red,” “green,” or
“blue” or a row of four Xs appeared on the screen, in one of the four
colors (yellow, red, green, or blue). On incompatible trials, a color
name appeared in a color other than its semantic meaning (e.g., “red”
appearing in blue type). On control trials, in contrast, the string of Xs
appeared in blue type. The difference between latencies associated
with incompatible trials and control trials forms an index of Stroop in-
terference. Each word or control stimulus appeared for a maximum of
2,000 ms, preceded by a fixation cross (�). The intertrial interval was
1,500 ms. The task consisted of 20 practice trials followed by seven
blocks of 12 trials each, for a total of 84 experimental trials.

 

RESULTS

Preliminary Analyses

 

Explicit prejudice

 

We formed an index of 

 

explicit racial bias

 

 from responses to the
Affective Prejudice Scale,

 

2

 

 by subtracting participants’ self-reported
affective prejudice for Whites from their self-reported affective preju-
dice for Blacks.

 

Automatic prejudice

 

All IAT latencies under 300 ms and over 3,000 ms were recoded in
a manner consistent with the procedures of Greenwald et al. (1998).
Next, mean latencies for the White

 

�

 

/Black

 

�

 

 phase were subtracted
from mean latencies for the White�/Black� phase in order to index
each participant’s automatic racial prejudice.

 

3

 

 Greater values reflect
greater racial prejudice against Blacks.

 

Stroop interference

 

Mean response times for responses to control trials were subtracted
from mean response times for the incompatible trials to assess Stroop
interference.

 

4

 

Primary Analyses

 

To assess whether the estimates of racial attitude predicted interfer-
ence on the Stroop task after participants interacted with a Black,
rather than a White, person (i.e., E2), we first regressed interference
scores on IAT scores (centered), E2 race, and the interaction of IAT
and E2 race. Results revealed a main effect of E2 race (b � 95, p � .002)
that was moderated by an interaction between E2 race and IAT bias
(b � 0.49, p � .02). Automatic prejudice predicted Stroop interfer-
ence after interactions with a Black person, b � 0.53, p � .02, but not
after interactions with a White person, b � �0.03, n.s. (see Fig. 1).
Furthermore, participants with IAT bias scores above the mean (i.e.,
participants with relatively high prejudice) revealed greater Stroop in-
terference after interacting with a Black than with a White person, b �
66.1, p � .005, whereas the Stroop interference of participants with
IAT scores below the mean did not differ as a function of the experi-
menter’s race, b � 15, n.s.

A parallel regression using explicit bias yielded similar findings.
Specifically, both the main effect of E2 race and the interaction be-
tween bias and E2 race were significant, b � 41, p � .005, and b � 46,
p � .02, respectively. Additional analyses revealed, however, that the
effects of explicit bias did not remain reliable in regression models
that included automatic bias scores (ps � .12). In contrast, the interac-
tion between IAT bias and the experimenter’s race did remain reliable

 

1. Block order was counterbalanced across participants.

 

2. Only 41 participants had completed the scale. Bias scores ranged
from 

 

�

 

2.50 to 

 

�

 

1.50 (

 

Mdn

 

 

 

�

 

 

 

�

 

0.57).
3. One extreme score was recoded as missing. Scores ranged from 

 

�

 

44 ms
to 

 

�

 

556 ms (

 

Mdn

 

 

 

�

 

 315).
4. Scores ranged from 

 

�

 

17 ms to 

 

�

 

413 ms (

 

Mdn

 

 

 

�

 

 69.2).
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with explicit bias included in the model, 

 

b

 

 

 

�

 

 0.25, 

 

p

 

 

 

�

 

 .05, as did the
effect of IAT bias on Stroop interference after interracial interactions,

 

b

 

 

 

�

 

 0.39, 

 

p

 

 

 

�

 

 .04.

 

Supplementary Analyses

 

So that we could investigate the possibility that the observed results
were attributable to the discussion of the racially sensitive topic, two inde-
pendent observers coded the videotapes of participants’ responses to each
topic (i.e., fraternities and racial profiling) for evidence of behavioral con-
trol and response modulation.

 

5

 

 Previous research suggested that lack of
movement during an interracial interaction often signals an attempt to
control behavior for fear of appearing prejudiced (see, e.g., Shelton, in
press). In order to index behavioral control, therefore, coders rated the ex-
tent to which participants moved their body while answering, moved their
hands, and looked around the room (all reverse-scored). To index re-
sponse modulation, coders rated the extent to which participants apolo-
gized for their response, had a hard time answering, paused while
answering, asked the experimenter for clarification of the question,
needed to be prompted by the experimenter, and seemed to be concealing
their true opinions. Ratings were made on 7-point scales (1 � not at all,
7 � very much). The variables for each composite were averaged sepa-

rately for the profiling footage (intraclass rs � .72 and .91 for behavioral
control and response modulation, respectively) and for the fraternity foot-
age (respective rs � .71 and .79).

 

Response modulation

 

Regression analyses revealed that E2 race predicted response mod-
ulation for the fraternity question (

 

Ms

 

 

 

�

 

 1.5 and 1.1 for Black and
White experimenters), 

 

b

 

 

 

�

 

 0.30, 

 

p

 

 

 

�

 

 .0005, and marginally predicted
response modulation for the profiling question (respective 

 

M

 

s 

 

�

 

 1.8
and 1.5), b � 0.19, p � .10. However, neither implicit nor explicit bias
nor their interactions with E2 race had reliable effects on response
modulation for either question (ps � .30). Furthermore, regression
analyses revealed no effects of response modulation (during either
question) on Stroop impairment (ps � .40).

 

Behavioral control

 

Results for the profiling footage revealed that only automatic preju-
dice had a reliable effect on behavioral control, b � 0.0017, p � .05.
Participants with higher prejudice scores controlled their behavior more
than participants with lower scores. Analyses of behavioral control dur-
ing the fraternity clips also revealed the main effect of IAT bias, b �
0.002, p � .05, as well as a main effect of E2 race, b � 0.35, p � .05.
Participants controlled their behavior more with Black (M � 6.1) than
White (M � 5.8) experimenters. The interaction between E2 race and

Fig. 1. Predicted Stroop interference as a function of Implicit Association Test (IAT) bias, after interaction with a White
or Black partner.

5. These composite variables emerged from a principal components analy-
sis with Varimax rotation.
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IAT bias was not reliable, nor were any effects of explicit bias (ps � .5).
The final set of analyses, using behavioral control to predict Stroop in-
terference, suggested no effects of behavioral control during the profil-
ing question (ps � .3). By contrast, the interaction between E2 race and
behavioral control during the fraternity footage was a reliable predictor
of Stroop interference, b � 157, p � .05. Specifically, the more that par-
ticipants controlled their behavior while answering the race-neutral, fra-
ternity question with a Black experimenter, the worse they tended to
perform on the Stroop task (p � .10). Behavioral control, however, did
not predict Stroop interference after same-race interactions (p � .40).
Taken together, these results suggest that low- and high-prejudice per-
sons may differ in the extent to which they attempt to control behavior
during relatively benign, race-neutral interracial interactions, but not
during racially sensitive encounters. Consequently, the primary finding
of the current work—that automatic prejudice predicted Stroop impair-
ment after interracial interactions—is not attributable to the prior dis-
cussion of a racially charged topic.

DISCUSSION

Intergroup contact is becoming increasingly common in the United
States. Recent research suggests that such contact may be challenging,
if not threatening, for members of dominant groups (Blascovich et al.,
2001), particularly when they harbor prejudiced attitudes toward their
interaction partners (Vorauer & Kumhyr, 2001). In addition, the results
of the current study suggest that after leaving intergroup interactions,
prejudiced individuals may be more likely than others to underper-
form on tasks that require executive control. Specifically, we found that
high-prejudice White participants who engaged in an interracial inter-
action had impaired performance on the Stroop task—a task requiring
executive control—compared with both high-prejudice participants who
interacted with a White person and low-prejudice participants. These data
support recently proposed resource models of executive function (Engle
et al., 1995). Specifically, engaging in one exercise of self-regulation (i.e.,
the interracial interaction) seems to have temporarily depleted partici-
pants’ capacity to engage in a second (i.e., the Stroop task).

The current findings also suggest a number of practical implica-
tions. Most notably, they reveal one potential negative consequence of
harboring prejudice, at least when interracial contact is unavoidable.
That is, after interracial interactions, high-prejudice persons are more
likely than low-prejudice persons to underperform on tasks that re-
quire inhibitory ability. Although the prospect of impaired perfor-
mance on the Stroop task may not particularly concern individuals
with high automatic-prejudice scores, the present findings suggest that
performance on any activity that requires response inhibition may also
be at risk. In light of these larger implications, we believe that these
findings must be interpreted conservatively. The negative effect of in-
tergroup contact on cognitive functioning may dissipate after repeated
interactions with the same stigmatized persons. Furthermore, in many
cases, the motives and roles of participants during an interaction will
shape their contact experiences (Gilbert & Hixon, 1991; Sinclair &
Kunda, 1999) and, therefore, the effect (if any) on subsequent execu-
tive capacity. Additional research is necessary to investigate the
boundary conditions of the observed effects. Nevertheless, the current
work contributes to a growing literature examining the dynamics of

intergroup encounters, revealing at least one circumstance in which it
does not pay to be prejudiced.

REFERENCES

Allport, G. (1954). The nature of prejudice. Reading, MA: Addison-Wesley.
Arnsten, A.F.T., & Goldman-Rakic, P.S. (1998). Noise stress impairs prefrontal cortical

cognitive function in monkeys: Evidence for a hyperdopaminergic mechanism. Ar-
chives of General Psychiatry, 55, 362–368.

Baumeister, R.F., Muraven, M., & Tice, D.M. (2000). Ego depletion: A resource model of
volition, self-regulation, and controlled processing. Social Cognition, 18, 130–150.

Blascovich, J., Mendes, W.B., Hunter, S.B., Lickel, B., & Kowai-Bell, N. (2001). Per-
ceiver threat in social interactions with stigmatized others. Journal of Personality
and Social Psychology, 80, 253–267.

Cohen, S. (1980). Aftereffects of stress on human performance and social behavior: A re-
view of research and theory. Psychological Bulletin, 88, 82–108.

Devine, P.G. (1989). Stereotypes and prejudice: Their automatic and controlled compo-
nents. Journal of Personality and Social Psychology, 56, 5–18.

Devine, P.G., Evett, S.R., & Vasquez-Suson, K.A. (1996). Exploring the interpersonal dy-
namics of intergroup contact. In R.M. Sorrentino & E.T. Higgins (Eds.), Handbook
of motivation and cognition: The interpersonal context (Vol. 3, pp. 423–464). New
York: Guilford Press.

Dovidio, J.F., & Gaertner, S.L. (1998). On the nature of contemporary prejudice: The
causes, consequences, and challenges of aversive racism. In J.L. Eberhardt & S.T.
Fiske (Eds.), Confronting racism: The problem and the response (pp. 3–32). Thou-
sand Oaks, CA: Sage.

Engle, R.W. (2002). Working memory capacity as executive attention. Current Directions
in Psychological Science, 11, 19–23.

Engle, R.W., Conway, A.R.A., Tuholski, S.W., & Shisler, R.J. (1995). A resource account
of inhibition. Psychological Science, 6, 122–125.

Gilbert, D.T., & Hixon, J.G. (1991). The trouble of thinking: Activation and application of
stereotypic beliefs. Journal of Personality and Social Psychology, 60, 509–517.

Glass, D.C., & Singer, J.E. (1972). Urban stress: Experiments on noise and social stres-
sors. New York: Academic Press.

Greenwald, A.G., McGhee, D.E., & Schwartz, J.L.K. (1998). Measuring individual differ-
ences in implicit cognition: The implicit association task. Journal of Personality
and Social Psychology, 74, 1464–1480.

Hartley, L.R., & Adams, R.G. (1974). Effect of noise on the Stroop test. Journal of Exper-
imental Psychology, 102, 62–66.

Ickes, W. (1984). Compositions in black and white: Determinants of interaction in interra-
cial dyads. Journal of Personality and Social Psychology, 47, 330–341.

Macleod, C.M. (1991). Half a century of research on the Stroop effect: An integrative re-
view. Psychological Bulletin, 109, 163–203.

Muraven, M., & Baumeister, R.F. (2000). Self-regulation and depletion of limited re-
sources: Does self-control resemble a muscle? Psychological Bulletin, 126, 247–
259.

Pettigrew, T.F. (1998). Intergroup contact theory. Annual Review of Psychology, 49, 65–85.
Pettigrew, T.F., & Meertens, R.W. (1995). Subtle and blatant prejudice in Western Europe.

European Journal of Social Psychology, 25, 57–75.
Shelton, J.N. (in press). Interpersonal concerns in social encounters between majority and

minority group members. Group Processes & Intergroup Relations.
Sinclair, L., & Kunda, Z. (1999). Reactions to a Black professional: Motivated inhibition

and activation of conflicting stereotypes. Journal of Personality and Social Psychol-
ogy, 77, 885–904.

Stephan, W.G., & Stephan, C.W. (1985). Intergroup anxiety. Journal of Social Issues, 41,
157–175.

Stroop, J.R. (1935). Studies of interference in serial verbal reactions. Journal of Experi-
mental Psychology, 18, 643–662.

von Hippel, W., Silver, L.A., & Lynch, M.E. (2000). Stereotyping against your will: The
role of inhibitory ability in stereotyping and prejudice among the elderly. Personal-
ity and Social Psychology Bulletin, 26, 523–532.

Vorauer, J.D., & Kumhyr, S.M. (2001). Is this about you or me? Self- versus other-directed
judgments and feelings in response to intergroup interaction. Personality and Social
Psychology Bulletin, 27, 706–709.

(RECEIVED 5/15/02; REVISION ACCEPTED 8/29/02)

Acknowledgments—This research was supported by a Burke award and a
Rockefeller Center Fellowship from Dartmouth College.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


