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ABSTRACT

Be it in our workplace or with our family or friends, negotiation
comprises a fundamental fabric of our everyday life, and it is
apparent that a system that can automatically predict negotiation
outcomes will have substantial implications. In this paper, we
focus on finding nonverbal behaviors that are predictive of
immediate outcomes (acceptances or rejections of proposals) in a
dyadic negotiation. Looking at the nonverbal behaviors of the
respondent alone would be inadequate since ample predictive
information could also reside in the behaviors of the proposer, as
well as the past history between the two parties. With this
intuition in mind, we show that a more accurate prediction can be
achieved by considering all the three sources (multimodal) of
information together. We evaluate our approach on a face-to-face
negotiation dataset consisting of 42 dyadic interactions and show
that integrating all three sources of information outperforms each
individual predictor.

Categories and Subject Descriptors

H.1.2 [Models and Principles]: User/Machine Systems — human
information processing.

H.4.0 [Information Systems Applications]: General.

1.2.1 [Artificial Intelligence]: Applications and Expert Systems.
1.5.4 [Pattern Recognition]: Applications — signal processing.

General Terms
Algorithms, Experimentation, Human Factors, Theory.

Keywords
Negotiation, Machine Learning, Multimodal, Behavior Prediction,
Human Communication, Social Behavior.

1. INTRODUCTION

Negotiation is a complex and dynamic process in which two or
more parties, often having non-identical preferences or agenda,
work together to reach a mutual agreement. Be it in our workplace
or with our family or friends, negotiation comprises such a
fundamental fabric of our everyday life that we sometimes engage
in the act without even being consciously aware of it. It is then
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Figure 1. Multimodal factors for immediate negotiation outcome
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the two parties.

apparent that a system that can automatically predict negotiation
outcomes will have substantial implications. For instance, such a
system could function as a real-time decision support tool to
directly help a person during a negotiation process or it could be
useful in training a person to be a better negotiator.

Negotiation has long been and still is an active topic for research,
and the reader can find a brief history of the psychological study
of negotiation in [6]. For researchers endorsing a traditional
cognitive view, negotiation is essentially a decision-making
process, the people involved dispassionate negotiators, and the
outcome a result of dynamics governed by rational strategies.
There are also researchers who put more emphasis on affective
aspects [11]. Some have tried to understand the general role of
affect in different stages of negotiation [5] while others have
investigated the influence of mood [3, 8], emotion [1, 20], and
personality [4]. In addition, researchers focusing on social
contexts further deepen our understanding of negotiation
dynamics [14, 18].

The affective and social perspectives of negotiation give intuitions
that nonverbal behaviors can give clues to the ongoing state of a
negotiation process. Ambady and Rosenthal [2] showed that much
inference is possible just by observing "thin slices" of nonverbal
behaviors, and Curhan and Pentland [10] applied the idea in a
simulated employment negotiation scenario where they found that
certain speech features within the first five minutes of negotiation
were predictive of the overall negotiation outcome in the end.



Although negotiation research abounds in literature, there is still
limited work that investigated nonverbal behaviors in the context
of negotiation, let alone computational models. In this paper, our
main focus is on finding nonverbal behaviors that are related to
negotiation outcomes and exploring the possibility of building an
automatic system for the outcome predictions. Moreover, whereas
Curhan and Pentland's work was on predicting the overall
negotiation outcomes in the end, we focus on making shallow
predictions of immediate outcomes (acceptances or rejections) for
individual proposals made during negotiation.

2. NONVERBAL FACTORS IN FACE-TO-
FACE NEGOTIATION

To predict whether the respondent will accept or reject a proposal
during negotiation, looking at the nonverbal behaviors of the
respondent alone would be inadequate since ample predictive
information could also reside in the behaviors of the proposer, as
well as the past history between the two parties (see Figure 1).

2.1 Proposer's and Respondent's Behaviors

In a business negotiation setting, Niemeier et al. [19] investigated
various nonverbal communication channels including proxemics,
body postures, gestures, facial expressions and paralanguage,
arguing that they could hint at the emotional attitudes of the
negotiators. In a study of cooperativeness and competitiveness
during negotiation, Johnson [16, 17] similarly found that
cooperativeness is expressed through "warm" behaviors including
a soft tone of voice, smiles, interested facial expressions, direct
eye contact, open gestures, close spatial distance, and an
occasional soft touch, while competitiveness is expressed through
"cold" behaviors including tense postures, avoidance of eye
contact, closed gestures, distant spatial distance, and avoidance of
touching.

Head movements can also provide rich information. For instance,
the proposer could show eagerness by nodding his head while
staring at the respondent, giving more emotional burden to the
respondent if not accepting the offer. Similarly, the respondent
could shake his head while listening to the proposal or tilt his head
in confusion. Another interesting nonverbal behavior in the
context of negotiation is self-touching, which Ekman et al. [13]
call a type of adaptors. According to Harrigan et al. [15], the
overall consensus is that negative affect, such as anxiety or
discomfort, triggers self-touching behaviors.

2.2 History

The history information can be thought of as capturing the
ongoing relationship between the negotiators. For instance, in the
absence of other contexts, if the respondent has mostly rejected
the proposer's offers in the past, it would mean something quite
different from the opposite case. Moreover, reciprocity can be a
good predictor of the outcomes in mixed-motive settings [12].

3. DATASET

In total, 84 undergraduate business students (40 males and 44
females) participated in 42 dyadic negotiation sessions, of which
one dyad was discarded because the participants deviated from the
experimental procedure. Each session involved same-sex
participants to eliminate the influence of gender, and 3 video
cameras were placed unobtrusively to record a near-frontal view
of each negotiator, as well as an overall side view of the
interaction.

In each session, two participants sat face-to-face across each other
at opposite ends of a table, on which several types of plastic fruits
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Figure 2. An example of a rejected proposal-response event.

or vegetables were placed. The participants were randomly
assigned to represent one of two different restaurants, which had
different pay-off matrices associated with the items on the table.
Each participant was told only the pay-off matrix of his/her
assigned restaurant, and the participants had 12 minutes to
negotiate on how to distribute the items on the table. As an
incentive, each participant could receive up to $50 depending on
the final points earned by each participant for his/her restaurant.

The annotations of nonverbal behaviors were done with ELAN
software [7]. Below is a summary of the annotations made.

e Proposal-response event: For each negotiation session, all the
events of proposal-response pairs were identified. A proposal
is defined as an utterance made with a clear offer related to
negotiating the iters, and if it is followed by a clear utterance
of acceptance or rejection, we group the start of the proposal
until the end of the matching response as a proposal-response
event. A total of 253 proposal-response events were identified,
out of which 190 were accepted proposals and 63 were
rejected proposals.

Within the time window of each proposal-response event
identified, the following nonverbal behaviors were annotated for
both of the negotiators in a dyad.

e Head nod: Whether there is a vertical downward (or repeated
upward and downward) movement of the head.

o Head shake: Whether there is a repeated horizontal left and
right movement of the head.

e Head tilt: Whether there is a rotation of the head to the left or
to the right. With a frontal view of the face in 3D coordinates,
rotation around the z-axis.

o Gaze: Whether the gaze of a negotiator is directed toward the
other party, toward the table, or somewhere else.

o Smile: Whether a negotiator is smiling or not.

o Self-touch: Whether a negotiator is touching his/her own body
with his/her hands (e.g. touching the face with the hand). Only
the upper portion of the body was visible in the videos.

4. AUTOMATIC PREDICTIONS OF
NEGOTIATION OUTCOMES

Our goal is to predict whether the respondent will accept or reject
a given proposal. Thus, for each proposal-response event, we are
only interested in the nonverbal behaviors within the time window
from the start of the proposal until the start of the response (see
Figure 2). This time window is called the time window of interest
henceforth.



4.1 Feature Encoding

Each of the annotated nonverbal behaviors defined in Section 3
was converted into binary features. For example, the proposer's
binary smile feature will be whether the proposer smiled or not
within the time window of interest. We encoded the binary
features for both the proposer's and the respondent's nonverbal
behaviors. We also added another feature called binary response
time to the respondent's feature set.

e Binary response time: For each proposal-response event, the
response time was computed as the time when the respondent
started uttering acceptance or rejection minus the time when
the proposer finished uttering his/her proposal. After taking
the means of the response times for all accepted and for all
rejected cases, the midpoint of the two means was found and
used as a threshold (1.4 seconds in our experiments). Using
this threshold, the response time in each proposal-response
event was converted into a binary feature. (The time when the
respondent started uttering acceptance or rejection was also
his/her first utterance made in the proposal-response event for
about 89% of the time, which means something for
implementing real-time systems).

To capture the history information, we used the following 2
features.

o Negotiation history: The total net response history of the
respondent at the time of the proposal-response event (+1 and
-1 for each previous acceptance and rejection respectively).
Normalized to z-scores.

e Response time history: The mean of all the previous response
times of the respondent at the time of the proposal-response
event. This feature could help better understand the binary
response time feature by providing the general response time
characteristic / habit of each negotiator. Normalized to z-
scores.

We note that the features were extracted from all the three sources
of information (the proposer's nonverbal behaviors, the
respondent's nonverbal behaviors, and history). No acoustic
features were used because the video cameras, which were used to
record the negotiation interactions, yielded poor audio quality.

4.2 Prediction Model and Experimental
Methodology

For the prediction model, a support vector machine (SVM)
classifier with the radial basis function kernel was trained and
tested using Chang and Lin’s LIBSVM library [9]. A subset of
features were selected to be included in each source of
information (proposer, respondent, and history) based on the
prediction performance as individual features and also as a group.
Also, various explorative methods have been performed including
greedy forward feature subset selection.

In order to make balanced sample sets for predictor (classifier)
training and testing, all of the 63 samples of the rejected proposal-
response events were combined with 63 randomly selected
samples of the accepted events, and 3 such randomly balanced
sets were created. Each randomly balanced set was again
randomly separated into 4 folds with almost an equal number of
accept and reject samples. It is worth noting that no 2 folds
contained the samples from the same negotiation session. In other
words, the 4 folds were created such that they were all session-
independent to one another. Then, 4-fold testing hold-out
validation was performed with 1 hold-out fold for validation to
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Figure 3. Mean accuracies of negotiation outcome
predictions using multimodal (multi-source) features.
The error bars show standard errors.

find the optimal parameters using a grid search technique and
another hold-out fold for testing. All the prediction results were
averaged over 12 test results (3 sets x 4-fold cross-validation).

5. RESULTS AND DISCUSSIONS

Figure 3 shows the results of prediction accuracies for using
different combinations of the 3 sources of information, and a
general trend of performance improvement was evident when
combining more modalities (note that chance is 50%). Except for
the combination of the proposer and history features, all the other
possible combinations of different sources of information showed
significant improvements over using an individual source alone.
Especially, using all the three sources of information together
yielded the best result with the accuracy of over 75%, which
emphasizes the importance of taking into account all the three
sources of information for making negotiation outcome
predictions. Paired-sample t-tests showed that the differences
between the results of the 3-source classifier and those of all other
classifiers were statistically significant at p < 0.01, except for the
respondent+history classifier which was still at p < 0.05. In
addition, the respondentthistory classifier's performance was
statistically significant over the individual classifiers using just the
respondent (p < 0.01) or the history (p < 0.05) information. The
proposer+respondent classifier's accuracy was also statistically
significant at p < 0.01 compared to the classifier with just the
proposer's information.

The prediction results using individual features from each source
of information (proposer's behaviors, respondent's behaviors, and
history information) are summarized in Table 1. From the
proposer's behaviors, head tilt was slightly predictive of the
outcome. Although head nod performed at chance, the prediction
made by combining the two features together was higher than that
made with head tilt alone. From the respondent's nonverbal
behaviors, the binary response time, self-touch and head tilt were
all very useful in the outcome predictions. When the three features
were combined together, the prediction rate notably improved to
over 66%. Lastly, both of the two history features also proved
useful in the predictions.

Although not shown here, head nod and head shake behaviors of
the respondent, if experimented individually, also yielded
prediction accuracies of close to 57%. However, they did not
perform too well when combined with other features together. In
addition, a lot of head nods and shakes occurred too close to
actual responses, which defeats the purpose of making the
predictions in the first place. Smiles were not useful because



Table 1. Negotiation outcome predictions using individual

features.

Source Feature Accuracy (%) F;
Head Nod 50.00 0.3532
Proposer Head Tilt 54.17 0.4549
Combined 55.73 0.5047
Head Tilt 58.33 0.5275
Respondent |— Self-Touch. 56.51 0.4933
Binary Resp. Time 60.16 0.5572
Combined 66.41 0.6579
Neg. History 63.02 0.6229
History | Resp. Time History 59.64 0.5748
Combined 61.98 0.6156

people tend to smile in so many different situations (with happy
smiles, polite smiles, embarrassed smiles, etc.), and gaze was also
not useful in our scenario possibly because the participants mostly
had their eyes on the negotiating items on the table.

From the proposer's nonverbal behaviors, head tilt seems to
indicate the proposer's lack of confidence (thus more likely to be
rejected) of the respondent's answer as the proposal is being made.
From the respondent's behaviors, the reason that the binary
response time feature is useful seems clear. The more the
respondent likes a proposal, the sooner he/she accepts it. As for
self-touch, it seems to hint at the respondent's discomfort either of
the proposal or of the fact that he/she will soon reject it. Head tilt
of the respondent might mean that he/she needs to think more
deeply about the proposal, which eventually could yield more
rejections than acceptances. From the history information, the
result of the negotiation history feature is interesting because it
seems to capture the relationship between the negotiators in a
dyad. The more someone rejected your proposals, the more you
can expect him/her to reject your offers in the future. In the
context of our experimental scenario, the feature might have
captured the cooperativeness or competiveness between the
negotiators.

6. CONCLUSION AND FUTURE WORK

In this paper, we showed that it is important to consider multiple
sources of information (especially nonverbal behaviors) to predict
a proposal's immediate outcome (acceptance or rejection) during a
dyadic negotiation. For future work, more nonverbal behaviors in
negotiation contexts could be explored, and the influence of
another source of information, namely mutual behaviors, could
also be examined. Our results suggest that machine analysis of
human negotiations have potential to add fundamental insight into
how people negotiate and provide practical tools to benefit human
negotiators.

7. ACKNOWLEDGMENT

This material is based upon work supported by the National
Science Foundation under Grant No. 0917321 and the U.S. Army
Research, Development, and Engineering Command. Any
opinions, findings, and conclusions or recommendations
expressed in this material are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation
or the Government.

8. REFERENCES

[1] Allred, K., Mallozzi, J., Matsui, F., and Raia, C. 1997. The
influence of anger and compassion on negotiation
performance. Org. Beh. and Hum. Dec. Proc. 70, 3, 175-187.

[2] Ambady, N. and Rosenthal, R. 1992. Thin slices of
expressive behavior as predictors of interpersonal
consequences: A meta-analysis. Psychological Bulletin 111,
2,256-274.

[3] Baron, R. 1990. Environmentally induced positive affect: Its
impact on self-efficacy, task performance, negotiation, and
conflict. Jour. of Applied Soc. Psyc. 20, 5, 368-384.

[4] Barry, B. and Friedman, R. 1998. Bargainer characteristics in
distributive and integrative negotiation. Journal of
Personality and Social Psyc. 74, 2, 345-359.

[5S] Barry, B. and Oliver, R. 1996. Affect in dyadic negotiation:
A model and propositions. Organizational Behavior and
Human Decision Processes 67,2, 127-143.

[6] Bazerman, M., Curhan, J., Moore, D., and Valley, K. 2000.
Negotiation. Annual Review of Psychology 51, 279-314.

[71 Brugman, H. and Russel, A. 2004. Annotating multimedia /
multi-modal resources with ELAN. In Proc. of the Fourth
Int'l. Conf. on Lang. Res. and Eval. LREC 2004. 2065-2068.

[8] Carnevale, P. and Isen, A. 1986. The influence of positive
affect and visual access on the discovery of integrative
solutions in bilateral negotiation. Org. Beh. and Hum. Dec.
Proc. 37,1, 1-13.

[9] Chang, C.-C. and Lin, C.-J. 2011. LIBSVM: A library for
support vector machines. ACM Trans. on Intelligent Systems
and Technology (TIST) 2, 3,27:1 - 27:27.

[10] Curhan, J. and Pentland, A. 2007. Thin slices of negotiation:
Predicting outcomes from conversational dynamics within
the first 5 minutes. Jour. of Applied Psyc. 92, 3, 802-811.

[11] Druckman, D., and Olekalns, M. 2008. Emotions in
negotiation. Group Decision and Negotiation 17, 1, 1-11.

[12] Dufwenberg, M. and Kirchsteiger, G. 2004. A theory of
sequential reciprocity. Games and Eco. Beh. 47, 2, 268-298.

[13] Ekman, P. and Friesen, W. 1969. The repertoire of nonverbal
behavior. Semiotica 1, 49-98.

[14] Greenhalgh, L., and Chapman, D. 1998. Negotiator
relationships. Group Dec. & Neg. 7, 6, 465-489.

[15] Harrigan, J., Kues, J., and Weber, J. 1986. Impressions of
hand movements: Self-touching and gestures. Perceptual and
Motor Skills 63,2, 503-516.

[16] Johnson, D. 1971. Effects of warmth of interaction, accuracy
of understanding, and the proposal of compromises on
listener's behavior. Jour. of Couns. Psyc. 18, 3, 207-216.

[17] Johnson, D., McCarty, K., and Allen, T. 1976. Congruent
and contradictory verbal and nonverbal communications of
cooperativeness and competitiveness in negotiations.
Communication Research 3, 275-292.

[18] Kramer, R. and Messick, D. 1995. Negotiation as a Social
Process. Thousand Oaks, CA, US: Sage Publications, Inc.

[19] Niemeier, S. 1997. Nonverbal expressions of emotions in a
business negotiation. In The Language of Emotions, S.
Niemeier and R. Dirven, Eds. John Benjamins Publishing
Company, Amsterdam/Philadelphia, 277-306.

[20] Van Kleef, G., De Dreu, C., and Manstead, A. 2004. The
interpersonal effects of emotions in negotiations. Journal of
Personality and Social Psyc. 87, 4, 510-528.




<<
  /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




