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Abstract. Authors focus on the emotion of such common sense and
attempt to establish a method to judge the user’s emotions based on ut-
terances. A speaker’s utterance sentence includes a linguistic proposition
and a linguistic modality. The linguistic modality is an important factor
to represent emotions for an utterance sentence. Therefore, in this paper,
a method is proposed which judges speaker’s emotions from the linguistic
proposition and modality included in the utterance sentence. The pro-
posed method uses knowledge base and an Association Mechanism. As
a result, the accuracy of the proposed emotion judgment method pro-
cessing the linguistic modality is improved approximately 30% compared
with an existing method.

Keywords: Emotion, Common Sense, Concept Base, Degree of
Association.

1 Introduction

Authors are conducting research aiming to develop new interfaces that follow
the mechanism of human communication, focusing on human common sense.
Humans, in such communication, are able to appropriately interpret ambiguous
information that they receive and carry on a smooth conversation. Common
sense is knowledge (ability) that only man has. The person can express, and act
feeling neither sense of incompatibility nor unnatural by using common sense.
Moreover, when the sense of incompatibility and unnatural are felt, the person
can appropriately interpret them.

Especially, authors focus on the emotion of such common sense and attempt
to establish a method to judge the user’s emotion based on the utterance. For
example, using this system can output not an utterance cultivating sadness as
“You are no good at anything” when a user say “Because I failed in work, it
has been scolded by the superior” but a consoling utterance as “The odds are in
your favor”. Thus, using this system can select an appropriate expression if the
content that the system tries to provide the user contains expressions that are
unpleasant or remind the user of unhappy events.

Such system and method have already been developed. The developed
method[1,2] judges user’s emotions, categorized into 10 types, from a sentence
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Fig. 1. Outline of the existing Emotion Judgment System

of the user utterance, based on the four components of the sentence: “subject”,
“modifier”, “object word”, and “action word”.

However, the user utterance sentence is not always consisting of the four com-
ponents. For example, the subject is often omitted in the conversation. Moreover,
the intention and emotions change depending on ending of words of a sentence in
Japanese. Therefore, in this paper, a method is proposed which judges speaker’s
emotions from the linguistic proposition and modality included in the utter-
ance sentence. The proposed method uses knowledge base and an Association
Mechanism.

2 The Existing Emotion Judgment System

The components of the utterance sentences to be used to judge speaker’s emotion
were limited to four (“subjects”, “modifiers”, “objects” and “action words”)[1,2].
Figure 1 shows outline of the existing Emotion Judgment method.

A “subject” was categorized into 3 attributes: liking (likes and dislikes), fa-
miliarity (closeness) and sociality (good and evil). These 3 attributes have 3
values. In short, “subject” is categorized into 27 categories. The categorization
is processed using the knowledge base based on thesaurus[3].

A “modifier” was an adjective or “adjectival verb” that modifier the “object”
which follows the modifier. “Modifiers” may be omitted, as they were not always
necessary in textual expression. The direct modification and dependent modifi-
cation types were further divided into different groups having similar meaning
according to the adjectives describing the modifiers, and they were registered in
the knowledge base for emotion judgment.

An “object” was a noun that denotes the object of the subject’s action, behav-
ior, or state. Objects were also classified according to their meanings using the
203 sense words that the Sense Judgment System[4,5] can judge. These 203 sense
words share the common meaning categories with the modifiers discussed earlier.
In addition, “modifiers” and “objects” collectively were referred to as “object
words”. In short, the 203 sense words were used to categorize the meanings of
the object words.
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An “action word” was a verb, adjective, or “adjectival verb” that describes
the subject’s action, behavior, or state. An action word converted the feature
related to the sense and perception that associated with an object word. Fea-
tures expressed in terms of senses and perceptions could be roughly divided into
positive and negative expressions. Likewise, emotions could also be categorized
into two groups, positive and negative. Therefore, four types of effect could be
found in the action words.

A sentential actor’s (“subject”) emotion was judged based on the “object
words”, and “action words”. With respect to the emotions that were gener-
ated, those associated with a total of 406 pairs of the meaning categories of
object words (203 categories) and action words (2 categories of “succession”
and “opposite”) were manually defined and registered in the system’s Emotion
Judgment Knowledge Base. Therefore, speaker’s emotion is judged by combi-
nation of attributes values (27 categories) of sentential actor (“subject”) and
judged emotions of sentential actor. 270 rules which are combination of 27 cat-
egories (attributes values) of sentential actor and 10 emotions are registered in
the knowledge base.

Some knowledge related to the “generation of emotion”, the “action words”,
and the “modifiers” of the “object words” were registered in the Emotion Judg-
ment Knowledge Base. Based on this, the system associated words and expanded
its knowledge within the range of common sense, making it possible to handle
many expressions. The word association was realized by using the huge Concept
Base[6,7] that was automatically built from multiple digital dictionaries, and a
method to calculate the Degree of Association[8] that evaluates the relationship
between words. Hereafter, this Concept Base and the calculation method are
called the “Association Mechanism”.

3 Elemental Technique

3.1 Concept Base

The Concept Base is a large-scale database that is constructed both manually
and automatically using words from multiple electronic dictionaries as concepts
and independent words in the explanations under the entry words as concept
attributes. In the present research, a Concept Base containing approximately
90,000 concepts was used, in which auto-refining processing was carried out
after the base had been manually constructed. In this processing, attributes
considered inappropriate from the standpoint of human sensibility were deleted
and necessary attributes were added.

In the Concept Base, Concept A is expressed by Attributes ai indicating the
features and meaning of the concept in relation to a Weight wi denoting how
important an Attribute ai is in expressing the meaning of Concept A. Assuming
that the number of attributes of Concept A is N , Concept A is expressed as
indicated below. Here, the Attributes ai are called Primary Attributes.

A = {(a1, w1), (a2, w2), · · · , (aN , wN )}
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train 0.36 locomotive 0.21 railroad 0.10 ... ai wi Primary Attributes
train 0.36 locomotive 0.21 railroad 0.10 ... ai1 wi1

locomotive 0.21 streetcar 0.23 subway 0.25 ... ai2 wi2

: : : : :
a1j w1j a2j w2j a3j w3j ... aij wij

Concept

train Secondary Attributes

Fig. 2. Example of the Concept “train” expanded as far as Secondary Attributes

Because Primary Attributes ai of Concept A are taken as the concepts de-
fined in the Concept Base, attributes can be similarly elucidated from ai. The
Attributes aij of ai are called Secondary Attributes of Concept A. Figure 2 shows
the elements of the Concept “train” expanded as far as Secondary Attributes.

3.2 Degree of Association Algorithm

Each concept is defined as a set of attributes and each attribute is also a concept
as described in section 3.1. Each concept is defined by an infinite chain of at-
tributes (concepts). In this paper, a method to derive the Degree of Association
between concepts using up to Secondary Attributes is used.

The Degree of Match between Two Sets of Primary Attributes: DM
The relation is higher if two concepts have more of the same attributes since a
concept has related concepts as the attributes. When two concepts are defined as
the following equations using Primary Attributes ai, bj and their weights ui, vj ,

A = {(ai, ui)|i = 1 · · ·L} B = {(bj, vj)|j = 1 · · ·M}
the degree of match(DM) between concept A and B is defined as the following
equation.

DM(A, B) =

s

L
+

s

M
2

Where, s is the number of same attributes (ai = bj) between concept A and B.
In this definition, the weights of the attributes are ignored.

The degree of match between concepts A and B using the weights of attributes
is defined by the following equations.

DMW (A, B) =

sA

nA
+

sB

nB

2
(1)

Where,

sA =
∑

ai=bj

ui sB =
∑

ai=bj

vj
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nA =
L∑

i=1

ui nB =
M∑

j=1

vj

The equation 1 represents the mean value of sA/nA (which is the rate of the
same attributes in concept A) and sB/nB.

The Degree of Association between Concepts Using the Weights of
Attributes: DA
The Degree of Association between concept A and B using the weights of at-
tributes is derived by the following algorithm.

(1) Assuming the number of attributes of concept A is less than or equal to
the number of attributes of concept B(L ≤ M), fix the order of attributes of
concept A.

A = ((a1, u1), (a2, u2), · · · , (aL, uL))

(2) Make the matrix of the degree of match using the weights of attributes.

MDMW (A,B) =

⎡

⎢⎢⎢⎢⎢⎣

b1 b2 · · · bM

a1 dw11 dw12 · · · dw1M

a2 dw21 dw22 · · · dw2M

...
...

...
. . .

...
aL dwL1 dwL2 · · · dwLM

⎤

⎥⎥⎥⎥⎥⎦

Where, each element of this matrix is the degree of match between two corre-
sponding attributes using the weights of their attributes,

dwij = DMW (ai, bj)

(3) Reorder each attribute of concept B so that the sum of the degree of
match between corresponding attributes using the weights becomes maximum.

Bx = ((bx1, vx1), (bx2, vx2), · · · , (bxL, vxL))

Where, {bxj|j = L + 1, · · · , M} are ignored.
(4) The Degree of Association between concept A and B using the weights of

attributes is derived by the following equations.

DA(A, B) =

sA

nA
+

sB

nB

2

sA =
L∑

i=1

uiDMW (ai, bxi)

sB =
L∑

i=1

vxiDMW (ai, bxi)

nA =
L∑

i=1

ui nB =
M∑

j=1

vj
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 school study bookshelf 
study 0 1 1/3 
classroom 2/3 0 0 
tree 1/3 0 0 

first-order attributes 

desk = {school, study, bookshelf} 
chair = {study, classroom, tree} 

school = {college, student, wood} 
study = {book, pen, teacher} 
bookshelf = {book, wall, box} 
classroom = {student, blackboard, college} 
tree = {wood, leaf, green} 

second-order attributes 

matrix of the degree of match 

chairx =(classroom, study, tree) 
s = 2/3+1+0 = 5/3 
DA(school, chair) = (5/3)/3 = 5/9 

calculation 

Fig. 3. An Example of calculating the Degree of Association

Figure 3 shows an example of the Degree of Association ignoring the weights.
To understand the contents of a document, we use the Concept Base, which

expresses the semantic characteristics of a word with a word and a weight, and
also the method of calculating the Degree of Association, which numerically
calculates the semantic relationship between words.

3.3 Sense Judgment System[4,5]

The knowledge base for the sense and perception judgments has a structure like
a thesaurus, and it contains sense and perception words that are associated with
typical nouns, which have been entered manually. In cases when an unknown
word not registered in the Sense Knowledge Base needs to be processed, the
system calculates the Degree of Association with those known words registered
in the knowledge base for the sense and perception judgments and chooses the
one with the highest Degree of Association for processing. This lets the system
obtain the rough corresponding sense and perception. In addition, the system
refers to the attributes registered in the Concept Base to find the sense and
perception particular to that word. Due to its structure, these attributes in the
Concept Base contain some inappropriate words as senses and perceptions to be
associated, and thus the system is carefully designed so that the correct sense
and perception is selected using the Degree of Association.
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4 Proposed Emotion Judgment Method

A speaker’s utterance sentence includes a linguistic proposition and a linguistic
modality. The linguistic proposition represents objective meaning contents of
a sentence. The linguistic modality represents mind attitude of speaker. For
example, a sentence “I get a cold.” is just information. Such sentences including
only the linguistic proposition were processed by the existing Emotion Judgment
System. However, a sentence “I managed to get a cold.” represents emotion
“sadness” for speaker. In this way, the linguistic modality is an important factor
to represent emotions for an utterance sentence.

Then, in this paper, an proposed emotion judgment method processes the
linguistic modality in an utterance sentence. A humanlike emotion judgment is
achieved by the linguistic proposition process and the linguistic modality process.

4.1 Classification of Linguistic Modality

The linguistic modality representing mind attitude is important for conveying
emotions with conversation. In this paper, major five kinds of the linguistic
modality: “Approach”, “Expression”, “Question”, “Declarative” and “Exclama-
tion” are used for classification of the linguistic modality. Moreover, four kinds
of mark: “!”, “?”, “...” and “no mark” are used for subcategorization of the
classification. In addition, the use of such signs assumes recognition by the voice
recognition technology.

These classifications are achieved by using the knowledge base. The knowledge
base is manually constructed based on Japanese grammar books. In addition,
503 words are registered in the knowledge base.

4.2 Redefined Emotion

Manypsychologists, philosophers, etc., have studiedhumanemotions[9,10,11].How-
ever, these researchers have had different interpretations of emotion and devised
different models for emotion, as emotions have no substance and are quite am-
biguous. Therefore, in the existing Emotion Judgment System, emotion has been
defined as “something one feels instantaneously when an action takes place” and
has defined the following ten emotions to judge: “joy”, “sadness”, “anger”, “ease”,
“fear”, “disappointment”, “shame”, “regret”, “sense of guilt”, and “no emotion”.

In this paper, the following six emotions to judge are redefined: “joy”, “sad-
ness”, “fear”, “anger”, “hate”, “surprise” and “no emotion”. These emotions can
be judged from face expressions that are common in all culture[12]. The facial
recognition and the language processing can cooperate in the future by sharing
emotions that can be judged from the face expression and the language.

4.3 Method of Emotion Judgment

Figure 4 shows an outline of the proposed emotion judgment method.
The existing Emotion Judgment System judges speaker’s emotions from only

linguistic proposition. In addition, the existing Emotion Judgment System is
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27 categories

Category of

action word

ObjectModifier Action word

Emotion of actor (“subject”)

Subject

Speaker’s emotion for

linguistic proposition

Object word

203 categories 12 categories

Meaning category

of subject word

Meaning category

of object word

7 emotions

7 emotions

Category of

linguistic modality

Linguistic modality

20 categories

Speaker’s emotion

7 emotions

Fig. 4. Outline of proposed Emotion Judgment System

arranged to output seven kinds of emotion. Moreover, the proposed emotion
judgment method judges the category of the linguistic modality from the linguis-
tic modality. Then, the speaker’s emotions are judged from combination of both
such results. 140 rules which are combination of 7 emotions and 20 categories
(combination of 5 categories and 4 subsategories for the linguistic modality) are
registered in the knowledge base.

5 Performance Evaluation of the Proposed Emotion
Judgment Method

5.1 Evaluation Data

In this paper, the purpose is to judge speaker’s emotions from an utterance
sentence in daily conversation. Then, dialogues of a movie that were natural
conversation were used for an evaluation. 200 sentences about which two people
were talking were evaluated.

The movie was shown to 20 test subjects, and they were asked to judge an
emotion of utterer. As a result of the experiment, the difference was caused in
the answer. Then, suitable emotions for the correct answer were defined by using
the following expressions.

En+1 > En × (1 − 0.5n)

Where, En is nth emotion. In short, En when the abovementioned expression
consists is the correct answer (the suitable emotion).
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5.2 Evaluation of Human Judgment

An accuracy rate of human judgments was evaluated based on the abovemen-
tioned the correct answer (the suitable emotions). 20 test subjects’ judgments
were evaluated. As a result, the accuracy rate of human judgments was 79.2%
on the average. From this, it was reaffirmed that human cannot perfectly judge
others’ emotions. In this paper, the proposed emotion judgment method aims at
this human’s accuracy rate.

5.3 Evaluation of the Emotion Judgment Method

Table 1 shows the results of the proposed emotion judgment method and the ex-
isting Emotion Judgment System. As a result, the accuracy of the proposed emo-
tion judgment method processing the linguistic modality was improved 29.5%
compared with the existing method. An accuracy rate of the existing Emotion
Judgment System processing only the linguistic modality was reported to be
85%. The reported result has the difference of 73% compared with this pa-
per’s result. This fact shows that the possibility of the linguistic modality to
be included in an utterance sentence for natural conversation is high. Moreover,
these results show that the proposed emotion judgment method processing the
linguistic modality is very effective for an utterance sentence in conversation.
In addition, the proposed emotion judgment method is able to come closer to
human’s judgment in 52.4%.

Table 1. Results of human judgment, proposed method and existing method

Human judgment Proposed method Existing method

Accuracy rate 79.2% 41.5% 12.0%

6 Conclusions

Authors focused on the emotion of common sense and attempt to establish a
method to judge the user’s emotions based on utterances. A speaker’s utter-
ance sentence includes a linguistic proposition and a linguistic modality. The
linguistic modality is an important factor to represent emotions for an utter-
ance sentence. Therefore, in this paper, the method was proposed which judged
speaker’s emotions from the linguistic proposition and modality included in the
utterance sentence. The proposed method used knowledge base and an Associ-
ation Mechanism.

As a result, the accuracy of the proposed emotion judgment method processing
the linguistic modality was improved approximately 30% compared with the
existing method. In short, the proposed emotion judgment method processing the
linguistic modality was very effective for an utterance sentence in conversation.
In addition, the proposed emotion judgment method was able to come closer to
human’s judgment in 52.4%.
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Howlett, R.J., Jain, L.C. (eds.) Knowledge-Based and Intelligent Information and
Engineering Systems. LNCS (LNAI), vol. 5711, pp. 62–69. Springer, Heidelberg
(2009)

3. NTT Communication Science Laboratory: NIHONGOGOITAIKEI (Japanese).
Iwanami Shoten (1997)

4. Horiguchi, A., Tsuchiya, S., Kojima, K., Watabe, H., Kawaoka, T.: Constructing
a Sensuous Judgement System Based on Conceptual Processing. In: Gelbukh, A.
(ed.) CICLing 2002. LNCS, vol. 2276, pp. 86–95. Springer, Heidelberg (2002)

5. Watabe, H., Horiguchi, A., Kawaoka, T.: A Sense Retrieving Method from a
Noun for the Commonsense Feeling Judgement System. Journal of Artificial Intel-
ligence 19(2), 73–82 (2004)

6. Hirose, T., Watabe, H., Kawaoka, T.: Automatic Refinement Method of Concept-
base Considering the Rule between Concepts and Frequency of Appearance as
an Attribute. Technical Report of the Institute of Electronics, Information and
Communication Engineers. NLC2001-93, pp. 109–116 (2002)

7. Kojima, K., Watabe, H., Kawaoka, T.: A Method of a Concept-base Construction
for an Association System: Deciding Attribute Weights Based on the Degree of
Attribute Reliability. Journal of Natural Language Processing 9(5), 93–110 (2002)

8. Watabe, H., Kawaoka, T.: Measuring Degree of Association between Concepts for
Commonsense Judgements. Journal of Natural Language Processing 8(2), 39–54
(2001)

9. Hukui, Y.: KANJO-NO-SHINRIGAKU (Japanese). Kawashima Shoten (1990)
10. Rita, C.: NO-TO-KOKORO-NO-CHIZU (Japanese). Hara Shobo (1999)
11. Susan, G.: NO-NO-TANKYU (Japanese). Mumeisha (2001)
12. Ekman, P.: Argument for basic emotions. In: Cognition and Emotion, pp. 169–200

(1992)


	Emotion Judgment Method from an Utterance Sentence
	Introduction
	The Existing Emotion Judgment System
	Elemental Technique
	Concept Base
	Degree of Association Algorithm
	Sense Judgment System [4,5]

	Proposed Emotion Judgment Method
	Classification of Linguistic Modality
	Redefined Emotion
	Method of Emotion Judgment

	Performance Evaluation of the Proposed Emotion Judgment Method
	Evaluation Data
	Evaluation of Human Judgment
	Evaluation of the Emotion Judgment Method

	Conclusions
	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




