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Sentiment Analysis of News Based on Generative Al and Real Estate
Price Prediction: Application of LSTM and VAR Models
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ABSTRACT

Real estate market prices are determined by various factors, including macroeconomic variables, as well as the influence of a variety
of unstructured text data such as news articles and social media. News articles are a crucial factor in predicting real estate transaction
prices as they reflect the economic sentiment of the public. This study utilizes sentiment analysis on news articles to generate a News
Sentiment Index score, which is then seamlessly integrated into a real estate price prediction model. To calculate the sentiment index,
the content of the articles is first summarized. Then, using Al, the summaries are categorized into positive, negative, and neutral
sentiments, and a total score is calculated. This score is then applied to the real estate price prediction model. The models used for
real estate price prediction include the Multi-head attention LSTM model and the Vector Auto Regression model. The LSTM prediction
model, without applying the News Sentiment Index (NSI), showed Root Mean Square Error (RMSE) values of 0.60, 0.872, and 1.117
for the 1-month, 2-month, and 3-month forecasts, respectively. With the NSI applied, the RMSE values were reduced to 0.40, 0.724,
and 1.03 for the same forecast periods. Similarly, the VAR prediction model without the NSI showed RMSE values of 1.6484, 0.6254,
and 0.9220 for the 1-month, 2-month, and 3-month forecasts, respectively, while applying the NSI led to RMSE values of 1.1315, 0.3413,
and 1.6227 for these periods. These results demonstrate the effectiveness of the proposed model in predicting apartment transaction
price index and its ability to forecast real estate market price fluctuations that reflect socio-economic trends.

Keywords : Generated Al, Prediction of Real Estate Price, News Sentiment Index, Multi-head attention LSTM, Vetor Auto Regression
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Table 1. Variables for Real Estate Price Prediction Using News Articles

Authors Predictor variable
Economic Indicators: Housing Permits, Construction Investment, Private Consumption,
Equipment Investment Indicators, Housing Loans, Household Loans, GDP, Real GDP Growth
Shin and Kim and Hong [3] Rate, Economic Growth Rate, Consumer Price Index, Composite Index of Coincident

(2022)

Indicators, Composite Index of Leading Economic Indicators, CD (91-Day Maturity), 3-Year
Treasury Bond Yield, Time Deposit Interest Rate, Lending
Price Index, Exchange Rate, News Data.

Interest Rate, Composite Stock

Park and Lee [15] (2020) broadcast news Data

Baek and Song and Cho [16]

(2023) KOSPI Stock Price Index

Composite Consumer Sentiment Index, Naver Search Query Data, Mortgage Interest Rate,

Seo and Kim [17] (2021) Search Volume,

Employment Rate,
Regulatory Tightening, Tax Increase, Loan Reduction, Supply Increase

Base Rate, Real Estate Consumer Sentiment Index,

2 dlojelg B4t} Y3

ATES FoA
5 52 Aol BE4 A% 714

5 s gen
2o Aol aael FE PEYS & % ek o

A 2 AFOIHE BHALE FBII S ] T

2 A9 F A2kste] A5 ofukE WA A% ]

84 AFshast e,

$EA4 712 L Rt ALS)/7AE 89le] js) AR,

Table 1& 2541 742 ol 5o] Y2 7|A1S BgT AT
A8 Wese okt Aol

3. NSI 7l 254 717 0% 2Y

3.1 B34 71A o 22 e
£ QAT0IA] ARLSHs $54 14 oS mdo] ARk Fig
13} 2k ATHAR KB $54 Hlole) o1, FHed, S
FARL, el R4 B 1rag AEsla AXeE A
Siek, ARRACI S0 1rn 7144 PO A AL 2B

First Step: Data collection

ol

KE data hub = Data
Preprocess. —
Morphological
Analysis —_—
The bank of Srop'M)rd_
Korea Rerove

Korea bank

Second Step: Generation of News Sentiment
Index based on Generative Al

Sentence Model
summary building
Korean BART
N H Multi-head attention
KoBART | | based LSTM
H fLong Short Term Memory])

IE AAYAFE Edto] A& 2 A5 (News Sentiment
Index, NSI}& AF&ot3Tt. vlAE O 2 A 3EA oA Multi-head
attention based LSTM¥} VAR ZElof| 72 74 A8 HEyR2
A8t s B7HE AASHAT

3.2 HOIEl 47 % FARY
2 AolAE sl AA%E d2s57] 915 20194 19
2 202349 397HK9) obe viui7bA RS0} BEAL T

ANGA A BE LGOI SEHUFE o] 8HE oPtE
7HA 2= KB F-54 dlolE sjHolA Alssh= d 2F A

= oftE wjuf7AR|E ARSI 240 7H] Al O
ot A3t w7 g AR EEstoH SYHsREE A
Al AER] 71EFE], B GDP, HiEwe] 3 A= ohrE v
mANTFeE F5IAH. B GDPe 2718 A=el”7] o
ol S5t Hlolg ] 271 %A ¢t dxfmE wHe
317] 913 HlolH 9] A5ghe Hilshe Zlo] Aol A
o gez fiAlske A A97Il8lE S5 € HolHz

Third Step: Construction of real
estate price predict model

VAR

Mector
autoregression)

estate board

Real estate
news crawling

i

Senti m-nr

Fig. 1. Overview of the Real Estate Price Prediction



212 FHEXN2|EE =2X] HM133 HM535(2024. 5)

wgk 5 Aot
® A7) 717 20199 195 20234 39ole, ok
ME+ 20199 195 2022 129711]9] & 4871€= A3

sttt HAE 7|7F2 20239 195 2023 397kA] o]t}

LSTM HH9] 7% @97} thE o8& Atslstr] #Ish
71% FE ALt BE W] HRA S AAISH:
VAR 31:414 7:1 _&_,_g]. ol z%:,:.!.g‘_ x]-ﬂo}x] Lou:] uq/\':
9 AAYE S gHsE] A6l ADF (augmented dickey-
fuller) AW = o]-&3sto] &L B & Ats AAISHATH

gA olitE uju) 714 A4S &8 o, KA ALE B85
= Zol "asitt. ol& A3 =4 &tE‘ AP EQL Hjo]H ol A
5170 5 WER °F 600709 & 7IAE AEYS &

30600749 2 IS st
WA, s 219 AGE AR 99 s BE2 G
2 B A HlagAoly] R Hx Helo He

T} &AL =ol7] T]OH HAE QokZ 35Tt

H2 34 BA 759 F

+S o] 83t A QoF Hohﬂ
o2 BERg 4 ok &4 R‘—’l: HFH 0 2= text rank 7|

[191& &-88F summarize 01’\7} fEAC A]——QLE] o ol2

4 orsl AFYE 0|82 47

Elsg °] 2 31 @”ﬂ ’E‘Xo'é' FE 4 BFoR ’Hﬂo]'—
5ol Al YEY BATE QoFRo]| x:3lolr| wEof |l
T7t & 528 ?olE S35k EA7F itk v A4
A QoF L 9u] = 2 vlud AgetA 890 &
A= Aoz LA Qlo] £ AollA= KoBARTZ = =0
BART HHlZ ARESFAUTH20]. o] X2 BARTOIA A7
“Text Infilling” 0|2 g5 AFE5F] 40 GB o|49] 3=t
of gAEo] tg] shgHE Fh=o] ¢lo] Hdolnt wEtA
KoBARTE &&% A4 992 &4l & 7|AFE &80

2 QoFsiqitt.

o=, QoMH "HAEE 0|85 ChatGPTE 83t H
olg] hdHS £ttt ChatGPTE AHEAT €]
ZEO Y FE U g ZEZEE olgfjst HHgH
SE= AHct= 1EE B3l tebrt o]FoiXirh GPT 2d
% 202090f ¥HEH 2HQIl ‘text-davinchi-002'& ARES
om ol= 1759 A9 gEEE 7Y dEE AL 23 ’%‘
4, AYZHolA £ 52 Uedth ZF w2 7IAF 89K
of dis 7 +4 & 34 1, $9 0, #4 -1= FA|5lsk3irh
GPTE &2t Abs 2hidd Ay} 5 2hildg =4 &2 72 5
Jog pgE 8o thsfiA= Aol AH 7Hdsh= viAt
T HEE 5ol S EYES sHorAnt. Algorithm 1
2 F& T A AEE A8 A ZEE YEhdoh

IAE IE

== =4

erl

Algorithm 1. Computation of News Sentiment Index

. PreprocessedNews {- preprocess(news)

: Summary {- kobart_summarize(PreprocessedNews)
. Sentiment {- chatgpt_sentiment(Summary)

. if Sentiment is 'Positive’ then

1

2

3

4

5: SentimentScore = 1

6: else if Sentiment is 'Negative' then
7 SentimentScore = -1
8: else

9 SentimentScore = 0

10: end if
11: return SentimenScore
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Table 2. 3-month RMSE Average of Models by
Number of Attentions

Number of Prediction model Prediction model

Attention without NSI with NSI
5 0.2256 0.185
6 0.247 0.202
7 0.272 0.206
8 0.184 0.231
9 0.30 0.268
10 0.532 0.432
11 0.20 0.388
12 0.47 0.734
13 0.172 0.265
14 0.30 0.273
15 0.664 0.662
16 0.187 0.227

Table 3. Evaluation of Prediction Performance

1 month | 2 month 3 month
Prediction model
without NSI 0.60 0.872 1.117
Prediction model
with NSI 0.40 0.724 1.03
Expert-knowledge
based LSTMI3] 0.181 0.174 0.168
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Fig. 3. Comparison of Predicted Values of Apartment Transaction
Price Index Without NSI
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Fig. 4. Comparison of Predicted Values of Apartment Transaction
Price Index With NSI
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Table 5. Model Appropriate Time—-lag Test Result with NSI

Time-lag
1 2 3 4 5
AIC | 39.78 | 39.70 | 39.09 | 37.38 | 32.79
BIC | 41.53 | 42.96 | 43.86 | 43.65 | 40.57

Table 6. Evaluation of Prediction Performance

1 month 2 month 3 month

1.1315 0.3413 1.6227

Nominal GDP,
Lending interest rate, .
National apartment sales T
transaction volume,
Base interest rate,
Apartment sales price index

Granger Causality —»|  Adjust mode] parameters

Pradicled

Achual

ol 3 1
20231 A23-2 2233

e e Test of autocorrelation . . . .
Cointegration test T Fig. 7. Comparison of Predicted Values of Apartment Transaction

Price Index with NSI

A 1.75 = Uebth ool B2 ol w2 57) ¥
e Bvaluation (RVSE) S8 7= VAR 2L d3o] Hgst Aoz Helrh
1, 2, 3¥1¥ & 714 d&5EE= RMSEE YERf%1 2™ Table
Fig. 5. VAR Model Framework 63} 2t} Table 69] A% A4 & 4= Sl= v} Zo] A




M AT RA 2N BT HSN J1Z 015 LSTMIL VARZHS| X8 215

Okt NSIE 83t o& RdoA d5o] FdES ¢ &
Atk EZE 37N $9] oS AiE 1, 271€ 9] @] S
A9 a7t Ko $53hs gl 4= SISt

Fig. 72 o1& Hd9] A=z UrE}Ur A& AAEE] B
D5 YRl ol olE e NS EHY 99 1, 2, 374
949] B RMSEZF 1.19272 Yetytt. ol& &af Aol
7V ZQ5HA HE A A X4t x2gE 1Y o] A
A4 A57t TREA G2 LR ot E il 7hAX]4=0
q% 450l & A2 Hepdth

3 AIE &8 & 7IANY] B =
AZ AAst Y B4 ARE w& B AS (News
Sentiment Index, NSDE A2]sto] olmE ufjuj7}Z X4 o
& Zdo] HEstdth. AAE A& ZE=EE= Multi-head
attention LSTM 223} Vector Auto Regression &S AR
sttt A AFE 5ol Multi-head attention LSTM ¢
olA ARtk & A AGE AHEE A o E HiHi7}
AR di&go] FAIE AT ESE Vector Auto regression
2o A% NSI A$E &8 A 27 1, 27149 vl 4
Sgko] FdE AL I 4 Qo
ol=|gt /iAdd A
H7F B5At AT 7140 f-ojm|
Hoj3m F8Holg A& ol & Fd= & 4 3
2 7"} B3 R4kl E3kE 34 =5
= AJEoj| A Chat GPTE &85t 74 4 E]"%]‘“/]o% =

200 S0t Sik 2had Aedelne) s

i)
ro
o
oft
=

b ‘_| ha
o EERE 48 2E5E B A5 dolel 739 80)
e 28 4 988 ¥ 4 Ut
AlpE 02 g RAol HF Bt ohiet JHE 3
X ehg

7}& 0] F0|x]7] Y& ChatGPTE ©]-&3t AR
o] A= Y= A=Aloll it Bt B7t o= A
7t E2AR. gebd P Aol REA B ARlE
2 Qe RS WFste] 57 togo] fe) g3 2l
= 3t T 0]Z ChatGPT ZEZEo]| A AH HAR Ei=
Jo] A2 Zrsithd £ o Wast epdgo] E A
A}, £3k ARG dlojelo] o] JrjHo ot
o] i}, 0|2 <18 o =] Hlole] Wl Fi
—S—o]—X] 3| o&go] & Wso] HAYsiA] UgrS s

m

i) 0914‘

fr (o dd

= s H O
N
fak) :r'.:

_4

i

o,

Kol Ik, FF ATFNAE B & B P HojeS 5
Stol oz wale] 452 BrkRch @ o AlE g 2
N LR

B AT 2 IS B9 ALET U AU BE
Shgickd P AL REAL Thlot 2 Y YA

29 g3t SNS FHE B85lA g} ol HRE
= A8} 5fo] HEE *}%ﬁl‘}ﬂr B} g ohokst 4RO g
OJHAlE AMET & S AOo=E 7|tiEt

References

(1] J. Y. Park, “Consumer psychology and psychology,” Korea
Development Bank, 2004.

[2] ].-Y. Ham and J.-y. Son, “Applying the ba yesian vector
autoregressive model in house price pre diction,” Review
of Real Estate and Urban Studies, Vol.8, No.2, pp.25-38,
2016.

(3] E. Shin, E. Kim, and T. Hong, “The prediction of real estate
price based on deep learning using news sentiment and
expert knowledge,” The Journal of Internet Electronic
Commerce Resarch, Vol.22, No.3, pp.61-73, 2022.

[4] E. K. Shin, E. Kim, and T, Hong, “The prediction of real
estate price based on deep learning using news sentiment
and expert knowledge,” The Journal of Internet Electronic
Commerce Research, Vol.22, No.3, pp.61-73, 2022.

[5] H. J. Chun, “Prediction of housing price using time series
analysis and machine learning methods,” Residential
Environmental: Journal of the Residential Environment
Institute of Korea, Vol.18, No.1, pp.49-65, 2020.

[6] M. Kwon and J. Kim, ‘Forecasting Seoul Apart ment Price
Index based on a Deep Learning Model,” in Proceedings
of Journal of Korean Institute of Industrial Engineers,
2020.

[7] X. Zhang, X. Liang, A. Zhiyuli, S. Zhang, R. Xu, and B.
Wu, “AT-LSTM: An attention-based LSTM model for

In /OP Conference
Series. Materials Science and Engineering, Vol.569, No.5,
pp.052037, IOP Publishing, 2019.

(8] H. M. Lee, and H. J. Chun, “Dynamic character istics of

financial time series prediction,”

housing price in Seoul using panel VAR model,” Resi-
dential Environment. Journal of the Reside ntial En-
vironment Institute of Korea, Vol.18, No.2, pp.27-42,
2020.

[9] G. P. Yang and H. J. Chun, “A study on the correlation
between media and housing prices using a deep learn
ing-based language model,” Appraisal Studie, Vol.20,

No.3, pp.109-134, 2021.

[10] H. J. Park, Y. Kim, and H. Y. Kim, “Stock market foreca
sting using a multi-task approach integrating long-short-
term memory and the random forest framework,” Applied
Soft Computing, Vol.114, pp.108106, 2022.



216 F=EX2|EE =2A] HM13H HM535(2024. 5)

[11] H. Li, Y. Shen, and Y. Zhu, “Stock price prediction using
attention-based multi-input LSTM,” In Asian Conference
on Machine Learning, pp.454-469, PMLR, 2018.

[12] J. S. Park and J.-S. Lee, “A study of dynamic relationship
between apartment price and real estate online news using
VAR model: An approach to the sen timent analysis using
unstructured big data,” Apprai Sal Studies, Vol.18, No.2,
pp.83-113, 2019.

[13] Y. S. Woo and E. J. Lee, “An analysis on the relationship
between media coverage and time-series housin ng
prices,” Housing Study, Vol.19, No.4, pp.111-134, 2011.

[14] M.-H. Jang and H.-S. Kim, “A research on fluctuations of
housing prices using text mining,” Journal of the Korean
Housing Association, Vol.30, No.2, pp.35-42, 2019.

[15] J. Park and J.-S. Lee, “Predictability of housing sales prices
employing a real estate sentiment index: Using unstruc-
tured big data of online newspaper and TV broadcast
news,” Journal of Korea Planning Association, Vol.56,
No.4, pp.99-111, 2021.

[16] S. Baek, M. Cho, and M. Kang, “Comparative analysis of
predictive power of apartment sales price index according
to psychological variables: Focusing on the sentiment
index using the survey and the online search engine,”
Journal of Korea Planning Association, Vol.58, No.2,
pp.81-91, 2023.

[171 Y. Seo and K. Kim, “Development of an artificial intelli-
gence model for predicting the policy and the environment
affecting the public interest on the real estate,” The
Journal of Korean Institute of Information Technology,
Vol.19, No.12, pp.135-141, 2021.

(18] H.-]. Choi, H.-W. Park, and S.-K. Ko, “Optinal data gener-
ation strategy for training RNN-based time-series data
imputation models.” In Proceedings of Journal of Computing
Science and Engineering, 2022.

[19] R. Mihalcea and P. Tarau, ‘TextRank: Bringing order into
text,” Proc. of the EMNLP, Vol.4, pp.404-411, 2004.

[20] J. W. Lee, H. Kim, H. Jung, and S. Park, “Natural language
processing-based korean summary system considering
linguistic feature,” Jjournal of Knowledge Information
Technolog y and Systems, Vol.18, No.2, pp.389-398, 2023.

4+ of

https://orcid.org/0009-0002-6400-3158

e-mail : rlatndkextra247@gmail.com

20239 FYoiAetn A BEA S THEAL

2004 ~F A At JBASt
AR

BA RO Large Language Model,
Responsible Al

o =

https://orcid.org/0009-0005-1043-4501

e-mail : miju9599@gmail.com

20209 ~d A FHAAISH
EEAST Y A

T4 Eok: Large Language Model,
Responsible Al

4@ 3

—_

https://orcid.org/0000-0002-7507-8342
e-mail : heekim@dongduk.ac.kr
1996 olstofitietn HFE ST
19989 olstofzitistn HFESTHAAY
N y 20054 olstoixtesta FEZ ST (HA
20054 ~ 20069 LGHAL tjAgu]t]of
Ata APATY
20069 ~@ A YRRt HEEGA S} Fua
FHAEof: Machine Learning, Deep Learning, Big Data
Analysis




<<
  /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


