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ABSTRACT

We propose a probability-based trust prediction model based
on trust-message passing which takes advantage of the two
kinds of information: an explicit information and an implicit
information.
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1. INTRODUCTION

Trust prediction is the task of inferring trust between pair
of users: whether or not a user will build a trust relationship
with another user [2]. One of the most important issues in
trust prediction research is how to accurately predict trust
between such a user pair that is not apparently in a trust
relationship [2, 3, 4]. Previous researchers have undertaken
the following approaches according to a viewpoint of the
kind of information used in the prediction task.

A natural strategy, an explicit information approach is to
use information on explicit trust relations between pair of
users, i.e., taking only into account users explicitly express-
ing trust on other users [2, 3]. Another approach, an implicit
information approach which is often applicable to web sites
without explicit trust relations, is to infer trust through user
interactions [4]. User interactions encompass all activities
between a user and others such as evaluating writings and
making comments on reviews written by others.

Even though considerable studies on trust prediction have
been performed, the collective utilization of both explicit
trust and user interactions has attracted little attention in
the field of computer science. However, the inclusion of user
interactions to explicit trust in a unified model would lead
to better trust prediction. Hence this paper aims to pro-
pose a new trust prediction model that collectively utilizes
the two kinds of information, both explicit trust and user
interactions, which have been treated separately.

2. THE PROPOSED MODEL

Let U denote the set of all users and p;; denote the proba-
bility that u; and u; build trust. When user u; decides that
user u; is trustworthy, a trust relationship is formed. In that
case, the pair of u; (called as a trustor) and u; (called as a
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trustee) are called a trust pair. Let T(j) be the set of all
trustors who trust u;. Let R denote the set of all reviews
by all users in U. Specifically, let R;; represent the set of
reviews written by user uw; and rated by user w;. When u;
rates u;’s reviews, the two users are called a review-rating
pair, i.e., a pair of a review writer and a review rater. Let
wij indicate the average of all ratings in Ryj.

We examine review ratings to estimate initial trust prob-
abilities between users. Figure 1 shows the change of the
numbers of trust pairs and non-trust pairs according to the
increment of |Ryj].

The x coordinate represents |R.;|, and the y coordinate
represents the numbers of trust pairs and non-trust pairs
in comparison. We notice that, when |Ry;| is less than 20,
the number of non-trusted pairs exceeds that of trust pairs.
On the contrary, when |R;;| is greater than 20, the number
of trust pairs is greater than that of non-trust pairs. This
observation implies that the bigger |R;;| becomes, the more
likely trust formation becomes. Motivated by this obser-
vation, we use |R;;| in estimating initial trust probabilities

(0)

p;; » which are summarized in Table 1.
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Figure 1: Distribution of trust pairs and non-trust pairs
in comparison depending on the number of ratings |R;;|.

Table 1: Initial trust probabilities

R[] I-2 | 35 | 69 [ 10- [ 25- | 41- | 101- | 301-
24 40 100 | 300 | 500
p? || 0.050] 0.187] 0.375] 0.431] 0.532] 0.600] 0.700| 0.910

To construct trust propagation strategies used for the pro-
posed model, a trust network needs to be established. We
regard users as nodes and the existence of either review rat-
ings between users or trust relations as nodes. The direction
of an edge is determined by the direction from a review rater
to a reiview writer or from a trustor to a trustee. Initially,
each edge has a vector of probabilities, denoted by p,;, with
the initial probability of u; building trust to w;, denoted by

pgg), and that of not building trust, 1 — pgg). When trust
exists between two users, we assign to 1 due to the obvious
trust relationship. When only review ratings are available,

we set pﬁ? as Table 1 suggests.



We describe two primary trust propagation strategies in
which the proposed new message-passing mechanisms, mo-
tivated from the idea of belief propagation [1], facilitate the
integration of explicit trust & review ratings and the predic-
tion of the probability of an edge. We define a source link to
be an edge from which a trust-message originates and a tar-
get link to be an edge to which a trust-message is delivered.
Thus, we estimate trust degrees of target links after apply-
ing the trust-message passing mechanisms. For the sake of
simplicity, the status of a target link in the following figures
is represented by p;;.

As the first primary strategy, direct propagation is a trust
propagation strategy in which, when wu; trusts u; and then
uy trusts u;, the probability that u; trusts u; increases by
way of ug. Figure 2(a) explains the direct propagation strat-
egy. When both p;;, and py; are greater than 0.5, we increase
the probability that wu; trusts u;, pij, to reflect py;.

As the second primary strategy, when wu; trusts uy and
also u; trusts ug, transpose trust involves with increasing the
probability p;; that u; trusts u; by way of uy. Figure 2(b)
explains the strategy of transpose trust. When p;r > 0.5
and p;r > 0.5, pi; increases by receiving trust-message from
pjk. When pjr < 0.5, the trust relationship between u; and
uy, does not influence p;;.
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(a) Direct propagation. (b) Trustpose trust.

Figure 2: Propagation strategies.

The following equations (1) and (2) describe the compu-
tation of evolving trust degree through the trust-messages
passing for the two primary strategies, respectively. The
trust-messages passing, in effect, is realized by a propaga-
tion matrix 1, shown in Table 2, connecting the status of a
source link to that of a target link. Propagation matrix v
can control the level of connectedness between the two links
by parameter e.

The equations (3) describe the computation of trust prob-
abilities for the proposed models I'T'D. The initial trust prob-
abilites are denoted by I and direct propagation and trans-
pose trust are denoted by D and T, respectively. In the
equations, n represents general constants to normalize the
message vector because the sum of the elements should be
equal to one. The parameter € in the propagation matrix is
preset through experiments.

Table 2: Initial trust probabilities

| Source link |
[p>05]p<05]

[ pi; >05 [ ¢ [ 1—¢€ |
[ pi; <05 [ T—€ ] € |

Target link
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My kj—sij
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mgk’jk_,i]- = ’(/J X Pjk »Pik > 0.5 and p;r > 0.5 (2)
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3. EXPERIMENTS

In our experiments, we used Epinions dataset® which has
131,828 users, 841,372 trust relations, and 13,668,319 review
ratings. We demonstrated the excellence of ITD by the per-
formance comparison of two previously proposed methods,
ABIT_L [4] and MoleTrust [3]. We empirically found the

= ’(/) X Pkj > Pik > 0.5 and Pkj > 0.5
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parameter ¢, 0.7 and 0.8 for the proposed strategies of di-
rect propagation and transpose trust, respectively, in such a
way that accuracy for the training data set is maximized.

To assess the performance of ITD, we basically followed
[4]; We randomly selected 1,000 user pairs which are trust
pairs and review-rating pairs at the same time, denoted by
Answer set. As for the training, among pairs of users provid-
ing information on review ratings, we selected 2,000 pairs:
1,000 pairs in Answer set and random 1,000 pairs of users
who have not built trust. Then, using each of the trust
prediction models, we estimated trust probabilities for the
selected 2,000 pairs.

In the training phase, the initial probabilities, provided in
Table 1, were assigned for the 2,000 pairs. For the user pairs
other than the users from the selected 2,000 pairs, pgg) =1
is assigned if explicit trust formation exists. Otherwise, the
initial probabilities as in Table 1 were assigned.

For each model, the predicted probabilities for the 2,000
pairs are sorted in descending order, and then trust proba-
bilities of the top 1,000 pairs from the sorted list are selected.
By comparing the estimated results of the top 1,000 pairs
with the 1,000 pairs in Answer set, we computed the accu-
racy of the model, which is a ratio of the number of correct
pairs to 1000. For ITD, ABIT_L, and MoleTrust, the above-
stated testing was repeated five times, and the average was
used for the model’s accuracy.

Table 3 shows the accuracy of the trust prediction mod-
els as well as the used weights in ITD, ar, ar, and ap,
which maximized the accuracy. The accuracy of ITD is
higher than that of ABIT_L and MoleTrust by 12.5% and
29.1%, respectively. The result is not surprising because,
while the ABIT_L model relies on user interactions and the
MoleTrust model depends on information on explicit trust,
the proposed ITD model takes into account information on
both user interactions and explicit trust.

Table 3: Accuracy of the proposed model in comparison
with the previous models

[ Model (weights) [ Accuracy |
[ ITD (o =0.2,ar =0.7,ap =0.1) [ 0.932 |
| ABIT L, [ 0797 |
[ MoleTrust [ 0609 |

4. CONCLUSIONS

This paper has proposed a new model for trust prediction.
In experiments using real-life data, we have demonstrated
that the proposed model ITD outperformes ABIT L and
MoleTrust in accuracy by 12.5% and 29.1%, respectively.

5. ACKNOWLEDGEMENTS

This research was supported by (1) Basic Science Research Pro-
gram through NRF (No. 2012R1A1A2007817), (2) IT/SW Creative
Research Program supervised by NIPA (NIPA-2012-H0503-12-1018),
and (3) Convergence-ITRC Support Program supervised by NIPA
(NIPA-2013-H0401-13-1001).

6. REFERENCES

[1] D. H. Chau, S. Pandit, and C. Faloutsos. Detecting Fraudulent

Personalities in Networks of Online Auctioneers.

ECML/PKDD, pages 103-114, 2006.

R. V. Guha, R.Kumar, P.Raghavan, and A. Tomkins.

Propagation of Trust and Distrust. WWW, pages 403-412,

2004.

P. Massa and P. Avesani. Controversial Users Demand Local

Trust Metrics: an Experimental Study on Epinions.com

Community. AAAI pages 121-126, 2005.

[4] V.-A. Nguyen, E. P. Lim, J. Jiang, and A. Sun. To Trust or
Not To Trust? Predicting Online Trusts using Trust
Antecedent Framework. ICDM, pages 896-901, 2009.

(2]

(3]




<<
  /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




