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Predicting Win-Loss of League of Legends Using
Bidirectional LSTM Embedding

Cheolgi Kim" - Soowon Lee'

ABSTRACT

E-sports has grown steadily in recent years and has become a popular sport in the world. In this paper, we propose a win-loss prediction
model of League of Legends at the start of the game. In League of Legends, the combination of a champion statistics of the team that
is made through each player's selection affects the win-loss of the game. The proposed model is a deep learning model based on
Bidirectional LSTM embedding which considers a combination of champion statistics for each team without any domain knowledge.
Compared with other prediction models, the highest prediction accuracy of 58.07% was evaluated in the proposed model considering
a combination of champion statistics for each team.
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Table 1. Player-specific Variable Description

Variable Type Description

Result of previous 5 games for

XWmLoss
player @

(i =1,.,10) Categorical

)Q(Tf‘;"lwm) Categorical Tier of player i

Xﬁfﬁl _____ 10) | Categorical Skill of player ¢
The attack, defense and magic
Xif}’l;’"f’_’ 57%; Vector degrees of the champion chosen
by the player @
Overall win percentage of
X”»lf Rate . )
iti=1,..10) | Numerical champion chosen by the player i
The selection ratio for the
X(rerppRale | Numerical champion in the previous

15 games of player ¢

The selection ratio for the role in

Xﬁnleﬁate
the previous 15 games of player i

i =1 10) | Numerical

Table 2. Team-specific Variable Description

Variable Type Description
Team Masters| Numerical Number of mastery level players
iG=12) umert below the threshold of team j
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Table 3. Validation Accuracy When Adding Categorical
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Numerical variables+X;{;21% ) 352 53.33
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Table 5. Validation Accuracy in Neural Network Model When
Adding Categorical and Vector Type Variables

Variables used Validation accuracy(%)
Only numerical variables 58.49
Numerical Variables+)(,f,;]”:“’i"fftfg‘j' 58.02
Numerical variables+X;(/<; o) 56.64
Numerical variables+Xﬁ7fiil1,,,,,10) 56.10
Numerical variables+X;(;2 1% ) 54.07

7129 W A" A3e} 5A5HA numerical type B
T AFESIEE W TP 2 YL E B ES ZE H
$E ARRSIES 1 54.07%9] validation AEEE H AT
meba g ZEd AFHE 7|Hte R sk HEofA

YU AENFY YIS 0183 2D HE BTH IS 65

numerical type WSUh ARSSIT}

g 22 o o] Aud 52X 23 dWdS 2Tt
2] &= Tast mdoltt Table 6, 7, 82 Zb parameter
Holo] wE validation &S Hoj&Eth

Table 6. Accuracy of the Neural Network Model According to
the Number of Hidden Layer Nodes

Number of hidden
layer nodes

4 8 16 32 64

Validation accuracy(%) | 58.25 | 58.49 | 58.99 | 58.47 | 58.59

Table 7. Accuracy of the Neural Network Model According to
Hidden Layer Drop out Ratio

Hidden layer
drop out

Validation accuracy(%) | 58.81 | 58.91 | 58.99 | 58.99 | 58.99

0.6 0.7 0.8 0.9 1.0

Table 8. Accuracy of the Neural Networkmodel According to
the Number of PCA Dimensions

Number of PCA
dimensions

Validation accuracy(%) | 58.47 | 58.42 | 58.99 | 58.91 | 58.79

27 28 29 30 31

validation FS=E 7|Eo 2 A% Ayl T =9
parameterE learning rate 0.001, hidden layer nodes
16, drop out ratio 0.8, PCA X 4 202 39S
58.99%2 7F¢ &=& validation ATEE HYcth o]
drop out ratiox= 0.0°] SFFHAA EE weightE AME
S1A] = Aol 1.00] RE weightE AMESH= AL 2v]
gt} o= o HdoME FUsHA A-8HrY. hidden layer
drop out ratio7} 0.8, 0.9, 1.0€ @ Z<2 validation A&
T £ Ho|&d, Z parameterolA9] fold @ HE=o
HAE 1#sto] EEHAT 7Y 22 parameterE A4
sttt #EHAE= drop out ratio?} 0.8Y W 1.42, 0.9Y
f 1.59, 1.0¥ o 1.772 0.8¢ o 7P Fr2 A& BA
t}. validation =S EU|Z2 A¥3}t parameter setting
oA AAY B 551 test setol|A] o&5S w <]
Ae e = 57.23% %A

4.4 MLP H|g 7|Ht Hajd Do M3 At

o Hd2 MLP 9|9 79 ol&sto] © o9 58
298 18gk 2ot} Table 9, 10, 11, 12, 13, 14&= 7
parameter H3}o| TE validation =5 HolFT}

Table 9. Accuracy of the MLP Embedding Model According to
the Number of Hidden Layer Nodes

Number of hidden
layer nodes

Validation accuracy(%)| 59.14 | 59.53 | 59.88 | 59.43 | 59.41

64 128 256 512 | 1024
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Table 10. Accuracy of the MLP Embedding Model According to
Hidden Layer Drop Out Ratio

Table 16. Accuracy of the CNN Embedding Model According to
Hidden Layer Drop Out Ratio

Hidden layer drop out | 0.6 0.7 0.8 0.9 1.0

Hidden layer drop out | 0.6 0.7 0.8 0.9 1.0

Validation accuracy(%) | 59.68 | 59.68 | 59.60 | 59.83 | 59.88

Validation accuracy(%) | 59.33 | 59.43 | 59.36 | 59.48 | 59.26

Table 11. Accuracy of the MLP Embedding Model According to
MLP Drop Out Ratio

Table 17. Accuracy of the CNN Embedding Model According to
CNN drop Out Ratio

MLP drop out 0.1 0.2 0.3 0.4 0.5

CNN drop out 0.2 0.3 0.4 0.5 0.6

Validation accuracy(%) | 59.48 | 59.88 | 59.51 | 59.21 | 59.06

Validation accuracy(%) | 58.99 | 58.40 | 59.48 | 59.26 | 59.09

Table 12. Accuracy of the MLP Embedding Model According to
the Number of MLP Nodes

Table 18. Accuracy of the CNN Embedding Model According to
the Number of CNN Filters

Number of MLP nodes 8 16 32 64 128

Number of CNN filters 2 4 8 16 32

59.26 | 59.88 | 59.28 | 59.21

Validation accuracy(%) | 59.16

58.84 | 58.40 | 59.48 | 58.59 | 58.30

Validation accuracy(%)

Table 13. Accuracy of the MLP Embedding Model According to
the Number of MLP Output Nodes

Table 19. Accuracy of the CNN Embedding Model According
to the Number of PCA Dimensions

Number of MLP output | 5e | 255 | 512 | 1024 | 2048
nodes

Number of PCA
dimensions

30 31 32 33 34

Validation accuracy(%) | 59.21 | 59.48 | 59.88 | 59.43 | 59.19

Validation accuracy(%) |59.01| 59.28 | 59.21 | 59.48 | 59.48

Table 14. Accuracy of the MLP Embedding Model According to
the Number of PCA Dimensions

Number of PCA
dimensions

Validation accuracy(%) | 59.80 | 59.70 | 59.75 | 59.88 | 59.88

30 31 32 33 34

validation AEEE 7|&02 A% Ad, g Zd9
parameters learning rate 0.001, hidden layer nodes 256,
hidden layer drop out ratio 1.0, MLP drop out ratio
0.2, MLP nodes 32, MLP output nodes 512, PCA A}
3472 ¥ u] 59.88%= 7 L2 validation FE=
£ HYr} validation 38=E EUE A parameter
settingol A g A 5311 test setol|A] A& AL
o] &= 58.05% %A

4.5 CNN 2H|E 7|9t Eaid RHO| A ZAut

g ZE2 CNN 9|9 7|82 ol&sto] 8 &9 58
] 28 13k 2do|tt, Table 15, 16, 17, 18, 19= Z¢
parameter H3}o] T2 validation AETE Ho=t},

validation FGEE 7|ELE AY AF, g ZE9

parameter® learning rate 0.001, hidden layer nodes

Table 15. Accuracy of the CNN Embedding Model According to
the Number of Hidden Layer Nodes

Number of hidden
layer nodes

Validation accuracy(%) | 58.84 | 59.14 | 59.48 | 58.96 | 58.84

16 32 64 128 | 256

64, hidden layer drop out ratio 0.9, CNN drop out
ratio 0.4, CNN filter 4= 8, PCA A} &= 332 39S o
59.48%% 7H4 &2 validation ZEEE ETE PCA A
d 71 33, 349 W Z2 validation JEEE Hol&=g],
Zt parameterolA9 fold ¥ HYE RFHAE 115}
HFEHAVF ¢ A2 parameters A5 EEHEAE
PCA A9 %71 339 o 0.71, 349  0.82& 33Y uf ¢
2o £2E 2ot validation =S EUIZ A=t
parameter setting®llA] g @& S50k test setol A
d&stae WY HLE= 57.58% ATt

4.6 HMot mEIo| AS 2t

B =804 AQtsl= Bidirectional LSTM 9¥ld 7]+
g8 249 Ait= thaat Zoer, Table 20, 21,
22, 23, 24= Z} parameter H3}o| WZ validation &
=5 HoErh

Table 20. Accuracy of the Proposed model According to
the Number of Hidden Layer Nodes

Number of hidden
layer nodes

Validation accuracy(%) | 58.67 | 58.86 | 59.09 | 58.89 | 58.40

16 32 64 128 | 256

Table 21. Accuracy of the Proposed Model According to
Hidden Layer Drop Out Ratio

Hidden layer drop out | 0.6 0.7 0.8 0.9 1.0
58.94 | 59.09 | 58.94 | 58.79

Validation accuracy(%) | 58.81




Table 22. Accuracy of the Proposed Model According to
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Table 25. Accuracy Comparison by Prediction Model

LSTM Drop Out Ratio
Validation Test
Model accuracy | accuracy
LSTM drop out 0.6 0.7 0.8 0.9 1.0 ) )
Validation accuracy(%) | 58.67 | 58.74 | 58.89 | 58.86 | 59.09 Prediction as “Loss” for all blue teams 51.41
Logistic regression 57.43 57.06
Table 23. Accuracy of the Proposed Model According to
the Number of LSTM Units SVM 57.83 57.09
Neural network
Number of LSTM units | 4 8 16 32 64 (withoét emb\gdcriing) 58.99 57.23
Validation accuracy(%) | 58.59 | 58.74 | 59.09 | 58.74 | 58.74 Neural network
- (with MLP embedding) 59.88 58.05
Neural network 59.48 5758
Table 24. Accuracy of the Proposed Model According to (with CNN embedding) : :
the Number of PCA Dimensions Neural network
(with Bidirectional LSTM embedding) 59.09 58.07

Number of PCA
dimensions

Validation accuracy(%) | 58.74 | 58.72 | 58.57 | 59.09 | 59.01

30 31 32 33 34

validation AEEE 7|02 AY ZA¥, g 229
parameterE learning rate 0.001, hidden layer nodes
64, hidden layer drop out ratio 0.8, LSTM drop out
ratio 1.0, LSTM units 16, PCA X} 4= 332 3192 o
59.09%Z 7V &2 validation ATEE HATL
validation =S EE X3t parameter setting©ll
A AL 2 SH53EAL test setOl| A SRS W] AT

= 58.07%%tt.

47 0| 2 H Z Hiw

Table 25+ 7 @l ¥ validation®} test A& =S Ho
Zt}h. d& 249 ¥ validation setZ ©o]&3sto] ZF 9
parameterg 21 test seto] gt &S 33 A} At
299l Bidirectional LSTM ¥H¥lg 748 d&d EEOjA
58.07%2 AEER 7V =2 A& Fg=E Hi

Neumann(2015)9] A7[10]9|A4= decision treeE ©]
|5t 58%2] HEEE BTt gl AHES HlolE 7t o
27] 2ol AF4Q Hus E7Fs sHAIRE 1M H o= H|
SRS o B A9 At el A Q] HEET} o H2 A
21 4= St} Kim(2019)9] dA+-[1119% Blws] & &
=8 Kim9] A 2d AJete= 60.25%% & =79 A
¢t HdHn =th ol e BP9 Ao] wiEQld],
Kim9] Aot 2dS & Ao49] 45 B7PHAo=® H7t
HE 1 57.33%9] test FELERE FH7IE QT Kime] EEo|
54 dlolEo] HFEo] Utk AT 4= Ut Kim®] A+
= & A 5% Hole ¢ A&} fine tuning® MLP
TdZ o]&sto] H7| AFAANA SHE A&t Y
3t 7o E EAHFRS o 2 A7 AF ZEoA
58.07%Z T &2 & Hol=y)|, o|& 5350 AFT
2gg A #o} fine tuningdh= ARG AQF A Q] QH|
3 78S o8] | & 58X 25 HeE 1ok A

o] A% ol o e 98 FE A2 JaAY 4 U

=

[o

32

30 T

al
=

()]
™
rhu

ook
{ol

A7

2 =HoME e-sportsQ] HEAQ AYQl F1oBHA
o] AY dHolget aF =314 AWgE o] &3t 4
7] A& AN A Y] S S 2ES ARbetAtt. At =
< Bidirectional LSTM ¥#9 7]5F Heid Zdoy, &
@4 A YA XS 1R A nE o o] Ay
A 58A 2L 1A P2 HHES HWoFAS o Al
e mdoA 58.07%2 7MY ¥ A& L& B o]
Aoz Hr o] =Ql X4 glo] Bidirectional LSTM UH]
3= Bt AFoE F2H © o] A 583 24 A
K7} A7) AZdA oA ] SF dFo] T3o] He RS &
A 4= SISl

AR AljtE BES o8-Skl 7] Al @A oA
1 FES EGE Y 233 9E ¥ oY A 1
o =& g 4 Qrh. ES 2 =FoA Agket Aud ®
HEe g8t o2 g oy Ax= 51 & o] H85t
od o Y& JYeE 7| o Uk
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2 dFolM= ZF EgloloiEoe] AHgt Audo] gk JH
9} 23 FHE T2 5 dE 22 ARtetd=d el
Al AFet Edloloj9] At AYHdS BIH O R 1EHA|

2 5 9tk g% A7 7 EeololE] 9% 2 Ay
RS T 4 G el Akt Ak o] ol H3tw
Pl mgol HiA v 24o] Fasieh

References

[1] Hyun Seong and Woojin Chang, “Forecasting the Results
of Soccer Matches Using Poisson Model,” /£ interfaces,
Vol.20, No.2, pp.133-141, 2007.



68 HEXZ[E=EA/AREY0 3 H0jE J3 MoW M2&(2020. 2)

[2] Hosang Kim, Jonghwan Won, and Dae-Ki Kan, “Modelling
and Predicting 2010-2012 K-League Association Football
Matches Using Poisson Model Analysis,” in Proceedings of
the IBEK Conference, pp.1572-1575, 2014.

[3] Young Gun Choi and Hyoung Moon Kim, ‘A Statistical
Study on Korean Baseball League Games,” The Korean
Journal of Applied Statistics, Vol.24, No.5, pp.915-930,
2011.

[4] Cha Yong Kim, “A Win, Loss Predicting Model by Analyzing
Professional Baseball Game,” Journal of Sport and Leisure
Studies, Vol.16, pp.807-819, 2001.

[5] Sea-Joong Kim, Chong-Kwan Heo, and Jae-Hyun Do,
“Analysis on the Korean basketball league using data
mining,” Journal of The Korean Society of Sports Science,
Vol.19, No.2, pp.1413-1420, 2010.

[6] Jong-Hun Kim, Kyung-Tae Kim, and Jong-Ki Han, “Big
Data Analysis based on Deep Learning for Baseball Game
Data,” in Proceedings of the Korean Institute of Com-
munication Sciences Conference, pp.262-265, 2015.

[7] Yeong-Jin Seo, Hyung-Woo Moon, and Yong-Tae Woo, ‘A
Win/Lose prediction model of Korean professional
baseball using machine learning technique,” Journal of the
Korea Society of Computer and Information, Vol.24,
No.2, pp.17-24, 2019.

[8] Ji-Min Ku and Kyeonah Yu, “Design and Application of
a Winning Forecast Model of the AOS Genre Game,” K/ISE
Transactions on Computing Practices, Vol.23, No.1, pp.
37-44, 2017.

[9] Antonio Luis Cardoso Silva, Gisele Lobo Pappa, and Luiz
Chaimowicz, “Continuous Outcome Prediction of League
of Legends Competitive Matches Using Recurrent Neural
Networks,” 2018. http://www.sbgames.org/sbgames2018/files/
papers/ComputacaoShort/188226.pdf.

[10] Alexander Neumann, ‘Developing a Model to Predict
Match Outcomes in League of Legends,” Barrett, The
Honors College Thesis, Arizona State University, 2015.

[11] Cheolgi Kim and Soowon Lee, “Predicting Win-Loss of
League of Legends at the Start of the Game using Machine
Learning Techniques,” in Proceedings of the ISSAT DSBFI.
pp.28-30, 2019.

[12] Chi-Yun Song, Sung-Min Yang, and Sangwoo Kang, “Named-

entity Recognizer Based on Bidirectional LSTM CRFs Using
Improved Word Embedding Models And Dictionaries,” in
Proceedings of the Korean Information Science Society
Conference, pp.699-701. 2017.

[13] Seung-Hoon Na, and Jinwoo Min, “Character-based LSTM
CRFs for named entity recognition,” in Proceedings of
Korean Institute of Information Scientists and Engineers,
pp.729-731, 2016.

[14] Jianri Li, EuiHyeon Lee, and Jong-Hyeok Lee, “Sequence-
to-sequence based Morphological Analysis and Part-Of-
Speech Tagging for Korean Language with Convolutional
Features,” Journal of Korean Institute of Information
Scientists and Engineers, Vol.44, No.1, pp.57-62, 2017.

[15] League of Legends Developers Web Site [Onlinel, Available:
https://developer.riotgames.com/.

[16) F1EHHE HmA 5A [Internet], http://fow.kr/champs/.

4 3 7|
https://orcid.org/0000-0002-1430-3833
e-mail : kimchelgi03@gmail.com
2018¥ ZAddisty AFEHPEZAZ S}

(84
2020¢ AT Y §EATE 9ojshy}
(HAh

TR} ABA, WA, HAEvlo]Y

o = ¥
https://orcid.org/0000-0001-5863-1188
e-mail : swlee@ssu.ac.kr
19824 Aetfsta AXEATFHEHAD
19841 Sr=3te7] & AASIHAAD
19944 u]= University of Southern

California ZHAFSITHERAY)
20039 ~ 20049 =g RS QIBATATY 2F ALY
20084 = BIEE] AXEQC] W $8 =EA HYHLYF
20084 ~ 2012 g=Bld|o|Ejntoldsts] Hajap
19959 ~& A sHHshL AZEoISHE W

TRk Ho[EAloIL, AFAE, AXXITEY




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /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 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


