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ABSTRACT
This paper presents an analytical model of a more realis-
tic version of migration behavior and opinion adoption in
communities, experimentally evaluated in [1]. The formal
model is developed to predict the variation of community
sizes over time and the final opinion distributions of agents
having binary opinions distributed in communities. We de-
rive and verify predictions from the formal model about the
population dynamics using different combinations of each of
three migration and adoption tendencies: eager, moderate,
and conservative.

Categories and Subject Descriptors
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telligence—Multiagent systems

General Terms
Experimentation, Human Factors, Verification
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1. INTRODUCTION
Social norms routinely guide the behavior of humans and

play a cruicial role in determining social order [2]. In this pa-
per we are interested in agent interactions in a society and
the concomitant adoption of opinions or choices as a con-
vention or norm. Here, we consider the joint effects of opin-
ion adoption within a community and agent migration be-
tween neighboring communities connected in toroidal topol-
ogy, and study emergent behavior in terms of final sizes and
opinion distribution of the communities.

2. MODEL
Let Ct = {Ct

1, C
t
2, ..., C

t
K} be a set of K communities,

where in each community Ct
i there are |Ct

i | agents at time t.
Let Ot

x denote the binary opinion of agent x at time t and
ctx ∈ Ct represent the community that agent x belongs to at
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time t. A community will achieve opinion consensus, OCCt
i

at time t when all agents present in the community at that
time have the same opinion, i.e., OCCt

i
=

∧
∀x,y∈Ct

i
Ot

x =

Ot
y . The entire population is said to have converged at time

t if all communities have reached opinion consensus, i.e.,
∀i, OCCt

i
. The community state of a community Ci at time

t is defined as the average opinion over all its members,

sti =
Σ

x∈Ct
i
otx

|Ct
i |

. The probability of migration is a function

of the dissimilarity between the agent i’s opinion, Ot
i , and

the state stj , of its present community Ct
j , where, i ∈ Ct

j .
The migration probability is computed with the equation:
PM
i = |Ot

i − stj |β , where β is the migration parameter. The
higher the value of β, the less is agent’s eagerness to migrate.
Unlike the agents in [1] here the agents consider migrating to
only those communities whose community states are more
similar to its opinion than that of its present community.
The probability of an agent i to migrate to neighbor com-
munity K is PCK

i = (1− |oi − sK |)β if |oi − sK | < |oi − si|
and zero otherwise.

An agent adopts the opposite opinion with a certain prob-
ability, which is directly proportional to the number of com-
munity members having that opposite opinion. The proba-
bility for adopting opposite opinion for agent i in community
Cj , denoted by PA

i,j , is P
A
i,j = |oi−sj |γ , where γ is the adop-

tion parameter.

3. FORMAL MODEL
Each of the communities Ct

i in the population is com-
posed of agents having opinion either 0 or 1. Let in Ot

i

and Zt
i be the set of agents having opinions 1 and 0 in

Ct
i , respectively, i.e, |Ct

i | = |Ot
i | + |Zt

i |. The set of integers
{Ot

1, Z
t
1; ...;O

t
i , Z

t
i ; ...;O

t
K , Zt

K} represents the macrovariables
of the model.
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Figure 1: Standard deviation of community sizes
Vs time for formal (left) and experimental (right)
model
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Figure 2: Sizes of 100 communities plotted over a
run for formal (left) and experimental (right) model
(EM,EA)

The opinion bias of each community is randomly initial-
ized. Let PM

j be the probability for an agent to migrate

from community Cj where, PM
j = |1− sj |β and PM

j = |sj |β
when agent opinion is 1 and 0 respectively. We define N(i)

as the set of neighbors of agent i. Let PCi
1 and PCi

0 be the
probabilities of an agent a of opinion 1 and an agent b of
opinion 0 to migrate to community Ci respectively. The ac-

tual values are normalized, so, PCi
1 = PM

j
(1−|1−si|)β

Σk∈N(a)(1−|1−sk|)β

and, PCi
0 = PM

j
(1−si)

β

Σk∈N(b)(1−sk)
β .

For the migration step the equations of evolution for the

socioconfiguration are
dOt

i
dt

= ΣjO
t
jP

M
j PCi

1 − ΣkO
t
iP

M
i P

Ck
1

where, j, k ∈ N(i), si > sj and sk > si and,
dZt

i
dt

= ΣjZ
t
jP

M
j PCi

0 −
ΣkZ

t
iP

M
i P

Ck
0 where, j, k ∈ N(i), si < sj and sk < si. In

the adoption step, for each community i, PA
0i and PA

1i are the
probabilities of adopting contrary dominating opinion for
agents with current opinion 0 and 1, respectively. Hence the

equations of evolution are
dOt

i
dt

= Zt
iP

A
0i −Ot

iP
A
1i and,

dZt
i

dt
=

Ot
iP

A
1i − Zt

iP
A
0i where, PA

0i = |si|γ and PA
1i = |1 − si|γ for

eager or conservative adoption and PA
0i = 1− 1

1+e10∗(|si|−0.5)

and PA
1i = 1− 1

1+e10∗(|1−si|−0.5) for moderate adoption.

After migration and adoption steps, the community state

of each community is updated as sti =
|Ot

i |
|Ot

i |+|Zt
i |
. We ran

simulations to verify our analytical model where these two
steps were repeated for 50 iterations with 100 communities,
each of size 100 (same as the experimental model used in [1]).
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Figure 3: Community states of 100 communities
Vs time for formal (left) and experimental (right)
model(EM,CA)

4. RESULTS
We use distinct values for the migration and aoption pa-

rameters β and γ respectively in both formal and experi-
mental models. Agents tend to migrate to those commu-
nities where their opinion is most similar to the predom-
inant opinion in the community. Once they reach a sup-

Figure 4: States of formal (left) and experimental
(right) model network (EM,EA)

portive community, they settle down and cease to migrate.
We studied the final opinion distribution and used our for-
mal model to predict it. We see in Figure 1, depending
on the migration tendencies of the agents there are three
distinct zones created in each of the formal and empirical
models. With eager migration (EM), the variability of the
community sizes is much greater irrespective of adoption
tendency compared to that with moderate and conservative
migration. This demonstrates that migration tendency is
the more dominating force compared to adoption tendency
in determining the variability of community sizes. Figure 2
shows variability distribution of community sizes with time
for both formal and experimental model for EM,EA com-
bination where variability is predicted to be the highest.
We see the size of each community initially vary in different
patterns before settling down. This happens as the com-
munities are randomly initialised at the beginning. In case
of EM, agents promptly migrate to their favored communi-
ties and hence after few timesteps some big communities are
formed. Even for CA, few minority agents either adopt the
predominant opinion of the group or promptly migrate in the
next timestep. So opinion consensus within group is reached
quickly. Figure 3 shows community states Vs timestep in
both formal and experimental model and it clearly shows
that after a few timesteps the opinions will converge to ei-
ther 1 or 0 inside a community. We have also plotted the
communities as a network with each node depicting a com-
munity and each link representing neighborhood relations
between communities. Figure 4 (a) and (b) shows nodes of
the final shots of the model networks. They are of widely
dissimilar sizes, indicating largest variability in community
sizes in case of eager migration and adoption trend. Also,
the color of the nodes are either black or white, indicating
that each of the nodes (communities) have attained opinion
consensus. It will be interesting to see the opinion dynam-
ics as well as the community size distributions over time for
agents having continuous opinions, say, in the range [0,1].
We can also develop models for and predict emergent con-
figurations in other community topologies such as scalefree
networks.

5. REFERENCES
[1] F. Hafizoglu and S. Sen. Patterns of migration and

adoption of choices by agent in communities. In: Proc.
11th Int. Conference on Autonomous Agents and
Multi-Agent Systems (AAMAS), pages 1349–1350, 2012.

[2] D. Hume. A Treatise of Human Nature. Oxford
University Press, 1978.

1288



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Academy
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Alba
    /AlbaMatter
    /AlbaSuper
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BabyKruffy
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chick
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Croobie
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Fat
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Freshbot
    /Frosty
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlooGun
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jenkinsv20
    /Jenkinsv20Thik
    /Jokerman-Regular
    /Jokewood
    /JuiceITC-Regular
    /Karat
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /Poornut
    /PoorRichard-Regular
    /Porkys
    /PorkysHeavy
    /Pristina-Regular
    /PussycatSassy
    /PussycatSnickers
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Square721BT-Roman
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /WeltronUrban
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /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

  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




