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Abstract - Forecasting of coming fire accidents is quite a challenging problem cause normally
fire accidents occur for a variety of reasons and seem randomness. However, if fire accidents
that cause critical losses can be forecasted, it can expect to minimize losses through preemptive
action. Classifications using machine learning were determined as appropriate classification cri-
teria for the forecasting cause it classified as a constant damage scale and proportion. In addi-
tion, the analysis of the periodicity of a critical fire accident showed a certain pattern, but
showed a high deviation. So it seems possible to forecast critical fire accidents using advanced
prediction techniques rather than simple prediction techniques.
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Table 1. Range of fire losses of critical, major, and minor accidents

Minor accident Major accident Critical accident
Damage Damage Damage
Peopl Peopl Peopl
Fatalities . eTOP ¢ of Fatalities . ejop © of Fatalities . ejop © of
injured injured injured
Property Property Property
Non- Min 0 0 0 1 0 1 0 0
CXPert | Max 0 0 37,600 62 5,770 40 33 72,120
Min 0 0 0 0 0 0 0 0
Expert
Max 0 2 1,000 9 4,942 40 62 72,120
Min 0 0 0 0 0 0 18 5
2007
Max 0 0 865 11 4,293 9 62 493
Min 0 0 0 0 0 7 6 7,878
2008
Max 0 0 854 18 37,600 40 10 72,120
Min 0 0 0 0 0 0 0 0
2009
Max 0 0 758 3 1,957 10 14 4,941
Min 0 0 0 0 0 0 0 0
2010
Max 0 0 723 3 3,897 10 24 5,770
Min 0 0 0 0 0 0 0 0
2011
Max 0 0 646 2 2,335 5 10 1,315
Min 0 0 0 0 0 0 13 1
2012
Max 0 0 853 14 4,643 9 45 1,531
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Table 2. Distribution of ratios of critical accident, major accident, and minor accident

. . X . k-means clustering by a single attribute

Classification Classification k-means
Year according to according to N . Damage of clusteri'ng by 3

non-expert expert Fatalities People Injured attributes

Property

2007 1: 4.0: 1374 1: 81: 5238 1: 47 : 6792 1: 1409: 46472 1: 27: 23914 1: 847: 23093
2008 1: 43: 1328 1: 83: 5431 1: 358: 49272 1: 28 : 857 1: 1 : 49629 1: 971: 23844
2009 1: 42: 133.8 1: 118: 7767 1: 25 : 3614 1: 15 : 467 1: 24: 23634 1: 22 : 583
2010 1: 4.5: 159.9 1: 211: 13742 1: 252: 41610 1: 16 1 565 1: 11: 6966 1: 27 : 793
2011 1: 5.1: 188.8 1: 292: 21645 1: 7 1 1559 1: 15 2 577 1: 8 : 1504 1: 13 : 408
2012 1: 5.6: 185.6 1: 49: 3276 1: 44 : 8605 1: 216 : 6991 1: 6 : 3597 1: 214: 5963
Overall 1: 4.5: 152 1: 96: 6422 1: 31 : 4947 1: 26 : 864 1: 9 : 5256 1: 21: 595

_6l - 7k~ 8r 3 %] A4 Al1E 2020 2€



K

ot

He dF HeE AHEsy] 5t Adetinh

kB SH2HY E79 AAE =iy A
Abal =7F 20073 274, 20083 27, 2009 7874,
20103 517, 20113 1047, 2012'd 7490] =&F
AT 200795 AW EE BYAEE 0] 89 k-
o Sel2EH I AL E o] 83 k-Hd FH
EHAAE FYstA A&7y 2=di¥ AR
EFES 30T F Uk a3 FAAE o] &3
FH2HBL 119 =08 sAAY} 1409719
0y SAALAL, 46472712] &8 SRR BF
t HAoZ Hol o 179 +ﬂ133 ShAAb o] B mo

BRI HAEE S ¢ 5 AT N A4k s)
o] A% 279 Uy §}7<HA}19} 54719 ti¥ 3t
AALLL, 47828709 A SAALR EFHIAT
ol =¥ ALY S EERE ol o
g siAAtaLe] Fj2E e F4-0] 2 Fhel ¢
J3l= Ae & 4 Atk ol FYstA 2008d =
201239 k-H FH2EH A} outlierdl] FH<oFsH
T Ag FAAEA, At #EE e E k-H
FH=EF S A ldE T g AL
Hdst ot AT outlier”t EA15HA] &= 371
A=of fiEiAeE ¢€AS vES Ry 1d
P 77719 =0E AR BFSHA T

Fig. 4= 200720123 k-HF S 26HE mdd
o3 Aozl 7 Az Ex v &S TRIHTH
o] ez o3t Wy skAjAtLe] Hgo] F7}
gholl wet FUEA &8 SAA] Hlgo] FU
sttt oldl i FAAL 71E £ SAALL
FE Akt A3 200730 = 27.37, 20083l =
24.67, 20090= 2657, 201030+ 2947,
201199 31474, 201239= 279702 wd
4Gt vl S BTt o] AxE B3 =ud st

(

l> |

o fo
_q{_'

» - —&— Major Accidents
10¢ ®- Minor Accidents
| |
)
€
v
2
g 10°
<
s
@
2
E
2w

10

2007 2008 2009 2010 2011 2012 overall
Year

Fig. 4. Number of major and minor accidents per
one critical accidents by multi k-means
clustering.

KIGAS Vol. 24, No. 1, February, 2020

Lok 2%

e

42. 2FE sRjAtne| F7|4 Hot
BFo Axts e 2od ndEy) J)|E B
F9 2Ud FAATE 13 HF 2897002 EA
o2 30A1Ztuiek YIWskAl doju, siAle] =
715 3R] Euth AELY] 7lEe] 2UY
xﬂA}L 1dell e 870 A, A2 371
E U= AR EFFJAS 7AEE 716 B &7
o =20d sAAZE 11d HE 4070 TAYFIGE o
W, outlier’} §l&= 717+ dlsiA e 1@ B+ 774
S Z EAASZ [11AZ vt} WAt} 183 7]
A 718 B7o A5 ﬂ]OlEi‘E 71HP° T BF
o]7]ol Althe] FAHE WY E &

200 4000
8 15| — Major accidents
g Minor accidents ]
2 150 30002

3500 £

g g
125 2500 ®
T 100 2000 £
5 i i 1 1500
é 50 /\/ | ’/ 1000 §
A )
2= W 4/wm V] W i

2009-01 2009-03 2009-05 2009-07 200909

(lutid,
N Wi V'l
2009-11 2010-01

8 175 | — Major accidents 35002

Minor accidents 3
2 150 30002
2500 ®
2000.£

15005

H Jw%/ﬂ Sy

2010-05 2010-07 zom 09 mm 11

8 15| — Major accidents 35008
s Minor accidents g
2 150 30003
g 8
S5 2500 ®

5
2000£
15005

1000 8

£
2 22 o1 // MA/J///MM/ /1// i r/m/ u/ /1//‘%1 V/M/ Zoo :

201201

Fig. 5. Plot of accumulated number of major and
minor accidents after a critical accident
in 2009-2011.

200 4000
2] | { Major accidents | 150, 8
H Minor accidents g
T 150 ‘ | 30002
125 | H 2500 ®
5 5
2000 £
} £

:‘ “‘ ‘ 5
2> J“‘W‘

1000 8

f { 1 I
[ f IR iid & H
m “ Mw‘“‘mw Wil Ml |

Fig. 6. Periodicity of major and minor accidents
per a critical accident in 2009-2011.

- 62 -



UGN %S 9F SA

5

e =3

s

Number of accidents

II 1 L L1 : . 1 :
200 400 600 800 1000
Time interval of critical accident

Fig. 7. Histogram of time interval of critical
accident in 2009-2011.

[
=1

Number of accidents
5 =

w1

10 15 20
Log(Time interval)

Fig. 8. Histogram on log axis of time interval
of critical accident in 2009-2011.

il LA 2oy st et Y sAAba, 4
g SAAlaLe) BH]&S HojFo] FAjAlay) WHE
AL 7ML vk ATt mekA] whek shA A
9] gk o] A3 FAY FUHE 7R ¢
O gk Al RUEIR S B8 dS5S &
T AaL, FAG F71480] glelete dAR vES
zk= A st aet 428 shAjAbae] By FE
olgdl =¥ FAALE ST = UL Aol
westainh mekA olE AFsH] A kB 2
2By 2 EFE 23 s 571
A gAS A=E9Th 2009-201113 3R] H o] Ef 2]
ZE st 13 tHE shAfAbaLe] o 43
3P AFILS] E Fig. 59 2ol EEH AT A7IA
Fig. 5& AWREH xF2 AZHS e, 9%
yES i ALY FEX, e dAdE o
23 oy AL 5 = 3Ha, 2LB2%]
yES &8 ALY FEA, T3PS o]

yo F

- 63 -

Al
A

M

2ol A

)

WA 714

Time interval between critical accident

104
0.8
0.6

0.4 4
0.2 4

Fig. 9. Autocorrelation of time interval between
critical fire accidents.

ACF

Y ALY FE =% YTt IY=S
™, 200993} 201102 T oA o
718& k3 2UE sAjA st HAyst
gld 4 ATk AN AF A=
A&l FERE Aol A-dE afle B
ot

Fig. 59| A#olA 2=ty A L 2704
g g ALt & AL FE EET
oA Fig. 69F Zo] YERdTh Fig. 65 AT EH, x
2 2009-2011 0 AT =dE AL LSS
S S el A& y=& iy At
24, 9t A4S o] 83 iy sA|AaLY &
EX 3R, LEZES yEH2 &Y IAAILY F
2H, T3 A& o838 &Y gAY 5
3 3Rtk shue] 2y ST B
A 8 sHAALLSY] = FE 19.671 2.2, 23.17
o] HALE BAFAL, &% SMAALALY] = Hd
565.87 0.2, 641.242] HAE HAFTh
2y AT FAAE7| 7R Y] iy A A
o] o} &Y sAAALY FE 20 SAAL
of ztAq wlg- & FFES vk FstAjAL
A% SAALTE 9 HA o R HAstE vt
4 st o] & Alolol] thE SAALLet &7 SAA
a7F Bt A2 O9E Alte] Bol AYzita
gk 4= ok ulEbA 2009-2011 0 TAYE 2o E
SAAITLES] A7 2HE S =& Fig 79 2
o] YEeldth Fig. 7¢ AHEHA xF2 2018 )
Abnzre] Azt ¥R 0 24 3 3k 1047
P =X ST A& yE2 FHE =
TE 53 St o] s|2EOf o5t 2oiE
S AT AIZE 22A 9] HHES 112417, BEEHAE
120.52, #4F2 14525.06, I =+ 2.5, A= 1025

L 1

o
N

1

bz 2

X o
o
fu %

§

S rfr o e oo
[0
$8

-

ot H

W

Fm7h2sls] A A4 A1E 20204 29



60-70A1to. 2 F
936 A7+ HoFe} o] RIS AFEILE WE
7] Y13l g3t S ARESte] AR 1HEe) 2O
St=5 ARSI Fig. 894 Zo] YEeldth d==
2594 082 Eo1=%2m, F=+ 102904 0.78
2 ZolEn R} ARz A 24" AL

1 4= YAk o] AIte] HHS 1.80, EEH
A= 0.54, B4HE 0295 YERAT, o5 B3l =0
& shAAbaLe] MY A S 5T S Jdvka ad

Ao

HEH O Z AV FHAT F5E o83t 2
A At e F29AHS BT 2UE A
Aazh A & o 22U s AR Bk A
g AZEe A BASE =& Fig. 99 2ol
Yehdth 9l A2 Az S7be] ek 72}
A= gHserr dAskgke & 4 AT, 20719
ANzb o)t A AP FZHS dolrke ZloZ Hol
SE ARbA o 2y spRjAae] TS F
o=2H 201y AL DA AlHo] 8lgh 2}
AHE Kol T AgEh o)#E o f=
zUg SAA7F AR o] ARES] A4
o2 AEA] A, sAIALE F ] 23, 3
zko] AlE U¥ F U, A=z A A
< vl JAAE7 R o] AL 7)7to] Aujof A&
ool g2 ARl BTk 8 AR BAE
Holes Hoz dAgEn weba o) F29A
o2 Q3| gt FAAA L RUEH S B8 20
g AL dFRT 17 o F 7HE B 20
g AL A Z0] 7sE Aolgta BT

[STASS
L.

V.2 E

—

) Az mUEY 7]
WBA S 1% Al BF AlRse)
S A

- - AAEA T 200720123 =713HA)
HRA S o] g3te] off o} 22 IAAa T
FH EFE Ayt
1. 321839 WAL 483 nAEI} 7152
B
2. 2ol Ao g HAH ARV 7|EY BF
3. siAltlolElol] 71WHeh k-HF S 2EE EF
EF A3 vAEY} 71Fe BRE ud AR
i=]

59 gL HFUAY, AT 57 ¥
Fols ASA 23 dojuhs 201y A AL

KIGAS Vol. 24, No. 1, February, 2020

37t Zrol A S Adt 2y SAALALY] 7]
Fo] oldS Ryt ARV} 7Fe BRe= HEg
sA sl o] ER/IT HJAAT =0 SAALLF 1
W P 8o E EREHY 459 AALE 453}
71l & FE7F kol ddstdh Z1AEsE 7]
HE B/ outlier®E <13 vid o+ A9 A9
FAT, outlier’} Fl= 713Fe] A% wld FAF
FHE HE&S Hol FA-g 2uYy sAjAa
HAFH oS H3g =08 sAALL

7120 2 FAHAY. wetA VA S 7 &

H =0y sAA ALY 18-S B4 A A
38 R R Qe 9T T FAeE B
RAAT, 2IAZFE AMESE 201 SR AL
A7t Ao AEZo 7PAl Yelgton,
A7V¢BAT g Bl A A= FAEL
SASIA T A2 B =018 AT o
2y SAAL L B A S FAT o=
AL AHo] A A5 FFo] m-¢ HojA= A
Btk ol& B =iy sAAtaLe] g LA
RS d&Fste Aol 7tesitta AdE, dF
H =08 gAY A AIFOE HATSS
AN sA T E HAsE s Aol
Zlthe

ot fz

< i 1o,y ot
&
it

ZHAR 2

2 AT AEAAYE AntEOAEdAY
ARG AEAE A AFF e A1 A A (P0008475-
G02P04570001901)°1| &Jall Y= AFHTE ol AL
AL R A=

REFERENCES

[1] D. Park, “Characteristics of Risk in Modern Society
and Desirable National Safety and Disaster
Management Systems”, Human Right and Justice,
452, 6-19 (2015)

[2] Federal Emergency Management Agency, United
States Fire Administration. About the National Fire
Incidetn Reporting System. Available:
https://www.usfa.fema.gov/downloads/pdf/publi-
cations/fa-290.pdf. (2019)

[3] Public Safety Canada, All-Hazards Risk Assess-
ment (AHRA), [Online]. Available:
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/
mrgnc-prprdnss/ll-hzrds-rsk-ssssmnt-en.aspx

[4] National Emergency Management Agency, Na-
tional Fire Data System (NFDS), [Online]. Avai-

- 64 -



2GS AFS A S

lable: http://www.nfds.go.kr/

[5] H. W. Heinrich, Industrial accident prevention: a
scientific approach, McGraw-Hill (1959)

[6] T. McSween and D. J. Moran, “Assessing and
Preventing Serious Incidents with Behavioral
Science: Enhancing Heinrich’s Triangle for the
21st Century”, Journal of Organizational Behavi-
or Management, 37, 283-300 (2017)

[7]1 O. Maimon, and L. Rokach, “Clustering methods.”
Data mining and knowledge discovery handbook.
Springer US (2005)

[8] J. MacQueen, “"Some methods for classification and
analysis of multivariate observations”, Proc. 5th

- 65 - Rl e

2R AH % B #1424

Shs

Berkeley Symp. on Math. Statist. and Prob., 1
281-297 (1967)

[9] J. A. Hartigan and M. A. Wong, “Algorithm AS

136: A K-Means Clustering Algorithm”, Journal of
the Royal Statistical Society, 28, 100-108 (1979)

[10] A. Papoulis, Probability, Random variables and
Stochastic processes, McGraw-Hill (1991)

[11] Box, G. E. P., and Jenkins, G. Time Series
Analysis: Forecasting and Control, Holden-Day
(1976)

[12] A& 2019\ 11€ 28%). HSRIEF

[13] &3AA, “shA A 2 Ha74”, In: &
WA A EH A|229%, (2010)

8l3]%] A247 A1E 2020 2¢€




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


