Computational Cultural Neuroscience: Implications for
Augmented Cognition

Joan Y. Chiao

Department of Psychology, Northwestern University,
2029 Sheridan Rd. Evanston, IL 60208 USA
jchiao@northwestern.edu

Abstract. From perceiving objects in space to recognizing emotions at a
distance, culture affects how people think, feel, reason as well as the
neurobiological mechanisms underlying these processes. Here I review recent
evidence from cultural neuroscience, introduce the notion of computational
cultural neuroscience — the development of computational and formal models of
how culture affects neurobiological mechanisms and vice versa — and finally,
discuss the implications of computational cultural neuroscience for research in
augmented cognition.
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1 Introduction

Over the past two decades, researchers in the field of augmented cognition have
worked to develop novel technologies that can both monitor and enhance human
cognition and performance. Much of this research in augmented cognition has relied
on research findings from cognitive science and cognitive neuroscience, fields which
seek to illuminate how the mind and brain work. Seminal findings from these fields,
such as resource limitation capacities in working memory and attention, have enabled
augmented cognition researchers to identify potential bottlenecks in human
achievement and to develop technological solutions that overcome such limitations.

While notable advances have been made in the field of augmented cognition,
recent advanced in the fields of cultural psychology and cultural neuroscience suggest
that across a range of cognitive and perceptual abilities vary across cultures leading to
the need for researchers across disciplines to determine ways to model and implement
culturally-diverse technologies that can monitor and enhance human cognition and
performance with efficacy across cultural groups.

In this paper, I will review recent empirical evidence in cultural psychology and
cultural neuroscience demonstrating cultural variation in perceptual, cognitive and
socioemotional processing. Next, I will describe ways in which formal computational
models of cognition across cultures may facilitate the ability of augmented cognition
researchers to design technologies that enhance how the human mind and brain work
in individuals across diverse cultures.
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1.1 Cultural Influences on Behavior and Brain Function

A fundamental dimension that cultures vary on is individualism and collectivism
[1-3]. Individualistic cultures encourage thinking of people as independent of each
other. By contrast, collectivistic cultures endorse thinking of people as highly
interconnected to one another. Individualistic cultures, such as the West, emphasize
self-expression and pursuit of individuality over group goals, whereas collectivistic
cultures, such as the East, favour maintenance of social harmony over assertion of
individuality [1-3]. Cultural psychological research has shown that cultural variability
in self-construal style affects a wide range of psychological processing, from how
people perceive objects in the environment to how they think about the world around
them and recognize the mental states of others.

Recent evidence from cultural neuroscience is demonstrating that culture affects
not only behavior, but also brain function. Cultural neuroscience is an emerging
research discipline that investigates cultural variation in psychological, neural and
genomic processes as a means of articulating the bidirectional relationship of these
processes and their emergent properties. Research in cultural neuroscience is
motivated by two intriguing questions of human nature: how do cultural traits (e.g.,
values, beliefs, practices) shape neurobiology (e.g., genetic and neural processes) and
behavior and how do neurobiological mechanisms (e.g., genetic and neural processes)
facilitate the emergence and transmission of cultural traits?

The idea that complex behavior results from the dynamic interaction of genes and
cultural environment is not new [4]; however, cultural neuroscience represents a
novel empirical approach to demonstrating bidirectional interactions between culture
and biology by integrating theory and methods from cultural psychology [5],
neuroscience [6] and neurogenetics [7-9]. Cultural neuroscience aims to explain a
given mental phenomenon in terms of a synergistic product of mental, neural and
genetic events. Cultural neuroscience shares overlapping research goals with social
neuroscience, in particular, as understanding how neurobiological mechanisms
facilitate cultural transmission involves investigating primary social processes that
enable humans to learn from one another, such as imitative learning. However,
cultural neuroscience is also unique from related disciplines in that it focuses
explicitly on ways that mental and neural events vary as a function of culture traits
(e.g., values, practices and beliefs) in some meaningful way. Additionally, cultural
neuroscience illustrates how cultural traits may alter neurobiological and
psychological processes beyond those that facilitate social experience and behavior,
such as perception and cognition.

For instance, cultural variation between Westerners and East Asians affects how
people think about themselves and their relation to the environment not only affects
human behavior, but underlying neurobiological processes. For instance, Westerners
engage brain regions associated with object processing to a greater extent relative to
East Asians who are less likely to focus exclusively on objects within a complex
visual scene [10]. Westerners show differences in medial prefrontal activity when
thinking about themselves relative to close others, but East Asians do not [11].
Activation in frontal and parietal regions associated with attentional control show
greater response when Westerners and East Asians are engaged in culturally preferred
judgments [12]. Evolutionarily ancient limbic regions, such as the human amygdala,
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respond preferentially to fear faces of one’s own cultural group [13]. Brain regions
associated with social cognition, or thinking about what others are thinking, such as
the superior temporal sulcus, show greater response when inferring the mental states
of members of one’s own cultural group [14]. Taken together, these findings show
cultural differences in brain functioning across a wide variety of psychological
domains and demonstrate the importance of comparing, rather than generalizing,
between Westerners and East Asians at a neural level.

2 Computational Cultural Neuroscience

The existence of cultural variation in neural systems presents a novel opportunity and
challenge for the development of a computational cultural neuroscience.
Computational modeling of human brain and behavior provide a potent way to
develop and test formal theories of the multilayered, complex and dynamic relation
between cellular and network properties of neurons to mental representations that
guide how people think and behave [15].

While computational modeling, in principle, allows for the development and
testing of a multitude of theories regarding the relation between neural and behavioral
systems, growing evidence from cultural neuroscience regarding how culture affects
the human brain and vice versa represents a key advance allowing for the emergence
of a computational cultural neuroscience. By knowing which neural systems show
modulation of activation by cultural values, practices and beliefs and how systematic
cultural modulation of neural systems alters human behavior, we gain important
insights into fundamental structural and functional constraints underlying formal
mathematical models of cultural influences on mind, brain and behavior.

Ultimately, by combining cultural neuroscience evidence with computational
modeling, we may uncover an array of distinct formal models that capture the basic
informational processing mechanisms underlying how people think, feel and behave
across a diversity of human cultures. One important challenge in this endeavor is
determining guiding principles that help to constrain and characterize the range of
influence of culture on neurobiological systems (e.g., what aspects of the
informational processing systems are universal or distinct across cultures and why).
Another important challenge is distinguishing formal models of cultural influences on
brain and behavior from formal models of individual differences in brain and
behavior (e.g., what aspects of the informational processing systems represent
individual versus group differences in brain-behavior relations).

2.1 Three Starting Points for a Computational Cultural Neuroscience

Here I describe three examples of a computational cultural neuroscience approach to
understanding how and why structure-function mapping may vary across cultures.
The first structure-function mapping that may vary across cultures exists within
subregions of the occipitotemoral cortex, which is responsible for the learning and
representation of complex visual recognition, including objects, places and faces.
Recent evidence from cultural neuroscience indicates that cultures vary in the extent
to which neural responses within occipitotemporal cortex vary within fusiform gyrus
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and occipitotemporal gyrus, but not parahippocampal gyrus. For instance, Goh and
colleagues [16] showed that activity within object-processing and object-scene
binding in the ventral visual area varies across cultures. While encoding complex
visual scenes consisting of objects embedded within a background, Caucasian-
Americans and East Asians varied in the extent to which they showed increased
neural response within ventral visual regions. More specifically, recent neuroimaging
evidence shows that visual processing of complex visual scenes in Caucasian-
Americans is more object-focused compared to East Asians and to facilitate this
variability in attention and encoding towards objects compared to the background,
neural response within object processing brain regions, such as lateral occipital
cortex, is significantly heightened in Caucasian-Americans compared to East Asians.
This variability in the degree to which occipitotemporal cortex is recruited during
scene encoding reflects group differences in neural connectivity underlying
attentional and memory processes. Future work in computational cultural
neuroscience is needed to test formal models of how cultural variation in engagement
of ventral visual regions during object processing arises from cultural differences in
the type or kind of neural representation of objects and scenes within this region or
merely reflects differential recruitment of core object processing regions universal
across both groups.

Additionally, Gutchess and colleagues [10] recently showed that brain regions
within fronto-parietal regions, including the right angular gyrus and right middle
frontal gyrus, reveal cultural differences in neural response during semantic
categorization. For instance, East Asians show increased neural response when
categorizing semantic relations as a function of relation and category compared to
Caucasian-Americans. Additionally, during semantic conflict trials compared to
match trials, East Asian participants, showed greater response within a frontal-parietal
network previously implicated in controlled executive function, whereas Caucasian-
Americans, who showed increased response within the temporal lobe and cingulate
gyrus, a brain region engaged during cognitive conflict. This variability in neural
response suggests that cultural modulates the strength of network connectivity of
fronto-parietal and temporo-cingulate connectivity during semantic categorization.
Future work in computational cultural neuroscience is needed to test formal models of
the extent cultural variation in network connectivity between these two cortical
circuits arises from differences in feedforward or bidirectional neural connectivity.

Cultural variation exists not only with cortical regions underlying perception and
cognition, but also socioemotional processes associated with emotion recognition and
mental state inference. For instance, the human amygdala is a subcortical brain region
which dense innerconnectivity with cortical regions and is specialized for recognition
of emotional and social information [17]. Prior affective neuroscience studies have
shown that the amygdala is critical to fear recognition and in particular the inferences
of emotional states from the eye region of the face [17]. The ability to infer the mental
states of others also recruits lateral brain regions such as the superior temporal sulcus
that decodes social information from perceptual information within the face, including
the eye, nose and mouth region. Recent evidence from cultural neuroscience suggests
that Chiao and colleagues [13] showed that evolutionarily ancient limbic regions,
such as the human amygdala, respond preferentially to fear faces of one’s own
cultural group. Additionally, brain regions associated with social cognition, or
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thinking about what others are thinking, such as the superior temporal sulcus, show
greater response when inferring the mental states of members of one’s own cultural
group [14]. In both instances, these brain regions engaged during socioemotional
processing show heightened response to culturally-familiar social signals. One
important question that computational modeling can provide insight on is the extent to
which this heightened processing for own-culture social stimuli is a function of
cultural differences in perceptual information within the stimulus (e.g., template
arrangement of facial signals) that activates a fixed or template-like neural
representations within these regions. Alternatively, increased neural recruitment of
amygdala and superior temporal sulcus for culturally-congruent perceptual
information could simply reflect a learned neural response to a specific stimulus that
remains flexible or dynamic to a wide range of perceptual input at certain period of
development but then tunes with experience.

3 Implications for Augmented Cognition

While much work lies ahead in developing a computational cultural neuroscience
approach to human brain and behavior, the implications of such an approach are
numerous, particularly for the field of augmented cognition. A chief concern in
developing novel technologies that increase human performance and decision-making
is determining whether or not such technologies will adapt readily, with similar
efficiency and accuracy, to human users who vary in cognitive styles due to cultural
differences. To address this problem, augmented cognition researchers may use
models from computational cultural neuroscience to engineer culturally-flexible
technologies, achieving the goal of enhancing human cognition and socioemotional
processing across culturally diverse populations.
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Neuroscience Lab and Steve Franconeri for helpful discussion.

References

[1] Markus, H.R., Kitayama, S.: Culture and the self: implications for cognition, emotion and
motivation. Psychol. Rev. 98, 224-253 (1991)

[2] Triandis, H.C.: Individualism and collectivism. Westview, Boulder (1995)

[3] Nisbett, R.E., Peng, K., Choi, 1., Norenzayan, A.: Culture and systems of thought:
Holistic versus analytic cognition. Psychol. Rev. 108(2), 291-310 (2001)

[4] Caspi, A., Moffitt, T.: Gene-environment interactions in psychiatry: joining forces with
neuroscience. Nat. Rev. Neurosci. 7, 583-590 (2006)

[5] Kitayama, S., Cohen, D.: Handbook of Cultural Psychology. Guilford Press, New York
(2007)

[6] Gazzaniga, M.S., Ivry, R., Mangun, G.R.: Cognitive neuroscience: The biology of the
mind. Norton, New York (2002)

[7] Canli, T., Lesch, K.P.: Long story short: the serotonin transporter in emotion regulation
and social cognition. Nature Neuroscience 10, 1103-1109 (2007)



142

(8]

(9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

J.Y. Chiao

Green, A.E., Munafo, M., DeYoung, C.G., Fossella, J., Fan, J., Gray, J.R.: Using genetic
data in cognitive neuroscience: From growing pains to genuine insights. Nature Reviews
Neuroscience 9, 710-720 (2008)

Hariri, A.R., Drabant, E.M., Weinberger, D.R.: Imaging genetics: perspectives from
studies of genetically driven variation in serotonin function and corticolimbic affective
processing. Biological Psychiatry 59(10), 888-897 (2006)

Gutchess, A.H., Welsh, R.C., Boduroglu, A., Park, D.C.: Cross-cultural differences in the
neural correlates of picture encoding. Cognitive, Affective, and Behavioral
Neuroscience 6(2), 102—-109 (2006)

Zhu, Y., Zhang, L., Fan, J., Han, S.: Neural basis of cultural influence on self
representation. Neuroimage 34, 1310-1317 (2007)

Hedden, T., Ketay, S., Aron, A., Markus, H.R., Gabrieli, J.D.E.: Cultural influences on
neural substrates of attentional control. Psychological Science 19(1), 12—-16 (2008)

Chiao, J.Y., lidaka, T., Gordon, H.L., Nogawa, J., Bar, M., Aminoff, E., Sadato, N.,
Ambady, N.: Cultural specificity in amygdala response to fear faces. Journal of Cognitive
Neuroscience 20(12), 2167-2174 (2008)

Adams Jr., R.B., Rule, N.O., Franklin Jr., R.G., Wang, E., Stevenson, M.T., Yoshikawa,
S., Nomura, M., Soto, W., Kveraga, K., Ambady, N.: Cross-cultural reading the mind in
the eyes: An fMRI Investigation. Journal of Cognitive Neuroscience (in press)

O’Reilly, R.C., Munakata, Y.: Computational Neuroscience and Cognitive Modeling. In:
Nadel, L. (ed.) Encyclopedia of Cognitive Sciences. Macmillan, London (2003)

Goh, J.O., Chee, M.W., Tan, J.C., Venkatraman, V., Hebrank, A., Leshikar, E.D.,
Jenkins, L., Sutton, B.P., Gutchess, A.H., Park, D.C.: Age and culture modulate object
processing and object-scene binding in the ventral visual area. Cognitive Affective &
Behavioral Neuroscience 7(1), 44-52 (2007)

Adolphs, R.: Fear, faces and the human amygdala. Curr. Opin. Neurobiol. 18(2), 166—172
(2008)



	Computational Cultural Neuroscience: Implications for Augmented Cognition
	Introduction
	Cultural Influences on Behavior and Brain Function

	Computational Cultural Neuroscience
	Three Starting Points for a Computational Cultural Neuroscience

	Implications for Augmented Cognition
	References



<<
  /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




