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An Automatic Extraction of English-Korean Bilingual Terms
by Using Word-level Presumptive Alignment

Kong Joo Lee

ABSTRACT

A set of bilingual terms is one of the most important factors in building language-related applications such as a machine translation
system and a cross-lingual information system. In this paper, we introduce a new approach that automatically extracts candidates of
English-Korean bilingual terms by using a hilingual parallel corpus and a basic English-Korean lexicon. This approach can be useful even
though the size of the parallel corpus is small. A sentence alignment is achieved first for the document-level parallel corpus. We can align
words between a pair of aligned sentences by referencing a basic bilingual lexicon. For unaligned words between a pair of aligned
sentences, several assumptions are applied in order to align bilingual term candidates of two languages. A location of a sentence, a
relation between words, and linguistic information between two languages are examples of the assumptions. An experimental result shows
approximately 71.7% accuracy for the English-Korean bilingual term candidates which are automatically extracted from 1,000 bilingual

parallel corpus.

Keywords : English-Korean Bilingual Terminologies, Sentence Alignment, Word Alignment, Presumptive Alignment
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[Ex. 1]
9 F: SK Hynix will transform its M8 factory to a 100%
system semiconductor fabrication facility.
s SKosfolya M8 wie] AlAg WHEAl o
100% #3hgict,

tH]e] wiefoirte] EAET] witel oA gl A 229l A
gstrp ool Aol Ferx] Xk AHo] ¥HA && F
HEo sl v s S8 489S FA48 2k 4
AP =d, [Hynix:dto]Y 2], [semiconductor:8F=A]],
[fabrication facility: ] 53 728 tjdo] Abdo] F7}3a
T JE doiS FE5E Ao & AT HHo|t

H AFA = Age 4 4EE 98 AT e
chekgh whlHel diske] Abetth mE 2 Aol A A|Qts)
v e WY 3 s Av|e] A#glel AREE & glE
Woltt, &, ¥ WE 3I¥s9 At Auss: AE
g s FAY ¢ dve FHS 23y Gof-g
ol A oF 1,00071¢] WE A dia AEe A
E AABIL B AT AL o] f83S H]lt

oS o5y Zo] FAE 2804 7= A
ATEo dis] st 3gdME T/ 4ES Fd
o] Ak FEel dis) Atsta, 4ol AYd AnE

HojErh wpA o g 5o A AEE et

ool W& Fw A(bilingual parallel corpus)ZH-E

-
o
A8 A9 B BFF ddo] A4 FEHag s A

ol
o,
o
m
o

9k B3l 53 A (comparable corpus)®

fr o4 &, ok o ]
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Y
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e
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=

AlLEEo] ZlgE ).
A3 2~ (comparable corpus)[7l= Y43 &S v

g1 g 88 73 2 (parallel corpus) s ©e
3 82 oAt Tde £ BAHE AA
o] $a}sl Fu 2ot} 9B So

o] 31
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al

[2]9) AFAAE o]F Ao} B AHH 31 A(bilingual
sentence-aligned corpus)2H-E 9 A2€S 93 W
T2 (transfer rules)® ©13] w3 (lexical mapping) R E

FEohe WS AlRbeta Stk AgE T <dojo] diE] 7
b T BAS A8t F Aol Logical Form(LF)&
Aggth LES 24 doj7t ko le A4 545 Add
HASt . BE dojelA FEAoR AMgsty] Hgt £
ofw] & wWAott. 18ly] wiitel] FEE F dole] I
S e gy ¥E2HAY 1 LFe fAAY 598 ¢
otk LFZ Zd3 7 4o FAe LE7F £A84 (713
Y3t relation typed FrAMSE @ol) o]& HHAZITh AL
g e Y3 Hrhe 59 AEAYE JANY KA
dof AH Hgste] 7ANMY Az"e] AT FEES F
Ttk W A o3 wjFs FES7] AT F
HelEE 45 H 161,606 70¢] Spanish-English

Heolth AAH Hrhs AU A
al o IR et |
Babelfish¢} 20070 &7l dis] vlwds of, o 10% H%
s S 2
[1]e] AFelAE Ha =
(word-to-word) W] A& FE3h=
oAl ZH2E ARRS] el vhedt
gate] giodo] APAS FE5FATh “sourcelo] targetl®]
dojgtd sourcel 3 AF A SAE @olE9 tgo
U F 2ol A targetl# A5 ST ot} o) 7
MRS 2t AAAdo] mHzoA tfFoirt o dEAx
%2 unknown ©olo] s tiejolrt oW UdEA UE
known ©@o{E3}¢] co-occurrence matrixg FEetl A
oofel R IHroME FUI ZAE FH3T) o
o], 7159 (functional word)E-> ¥ 3}#] geth 3 o
b Zka 9l g9 A (polysemy)E n#@E] Y8 co-
occurrence matrixoll Al [W), Wol9] #h& I oA LAyt
A =7} obd wol (W), WaAke] 9l log-likelihood %k
S o] &3ty AXFsAh 718 Yo} AR (seed lexicon) &
ol-gsto]l AAl(source) Aele wo] W co-occurrence
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vectorst 7 A7 b diAf(target) Aol 9] [1& L2
co-occurrence vector W& ZHeth o]g2A] Zopd Wk E=y e
Wl digofolrt. [1] AelA AbEg 7] g9o] AbHS

GAZA++& o] &34 AFoz FZ8 APdolth 1500719 J J

Ak 9] AFA(gold standard lexicon)S &3 &, o} l

& A7lsh ERe m¥sE dgoR A9 F9 A, [ e=m=a |
_ O o

7y EFARE FE9 gido] AbAe] A S % (precision) oF

6206914 82060 AE AL % YT - T I P, |
[3] 45 F= neoclassical ©] Y (root)E& %t=(Greekol gHi%&.ggﬂi}Hg L Bkl

U Latin o]¥9& 2t1 9l¥) neoclassical term®] o= T

FEohe W digk dTtoltt vlal W ARNE g9 [ =¥ o EE

(single term¥} multiword term =25 F%&)9 & Ais I

7] SANAE termel YL wefsior Bk WY ol [ ol el me

(variant term)gh= A& 2 ©oj(original term)<t 9] 7% I

T gz o] gl wolE gudt dE & s

Fdy2g g8
ol & 5

“generation of power’< “power generation”¢] ¥ & tho]z}

3 & 4 ) dojd P9 ¥l(term variation pattern)S ©]

Fig. 1. The overall processing of the system

A MY dolE A4S Wtk ZF AR term $FEAL
S Qo] Y, o] JHF o 3 term alignmentS 53
_ . o x&ad
g 4 Atk 71EAQ term alignment® 7)ol HE 09 3.1 etof ehel B
of S olgstel Fu3h terml alignment® A3 dof @ele] Ade pAste daelss Table 2 A
71 sl (1) of2 dojztel AA Yehbs AEHY] frAt: Alstart. e 94 Bg 992 dEd v 4
s} (2) Greekolt}b Latin o]9S 2= o] 84 F2< o oltt. A¥ A= NMel7] witol 0152 Seb Tell= 72}
g3lo] Zasit). wak 7 oloj#o] s wo] dA 72 LellA Aol 10747449 273 212 4 Atk NM9| 4
AHLFHE rootF o] thek wjl ARE §A ek glojof o g A3 T Nojup Mo} gho] 091 49 o] &9 €S
t}. Source 21¢19] neoclassical terme Greeko|t} Latin ©] ‘}':63@_“337} 7] wol AE daElFe] Aol A9
Qo Hasm 7z ool ol wjz HolBe o] &aho] g FHoEE AT dof |@ee] Ad AdE 93a gle
gakelol 2 7hekek wjgS el QEow Fojx Tm word_alignment_listo] ot 0458 08=7HA€ AE¥ =44
TE ZF wjgo] gy ~Eo] glom 7ol Yol dlM e e BE JHed TPl dis) 71 tiofo]
T o7bEE o9t} o)ol R WHow 2ZE ujyue 7 AE olgste]l AE THsdA (5, dloo] Aol EAst
o A ente A Futh =A) A Aol 7bed Be 4 Aol dske] A
= j7]al 21 A3}E word_alignment_listol] B
w ATelMe do] &9 HEe LS xol7] sl
2 X} /L] M2 EJ of X 2hEH
3. Z3/d0 JEE S8 Ul A48 23 WARAL Be A9 ARE ASdFHnE FH AL 518
i A etk 5, 98 248 (S, Tl dis] o] ¢
o] Abd S YeiHE Fig. 13 28 A9 A4S AHe aal ) So| 3 A o= To| 3 A wrole}
ZAH AR L L2 dofe Bd SAEeRRE 2t g gae o)z & v 9S4 479 4 wese
7 w4s wEeta ZF Tl s FElA B4 EFAL H Nz AAANE oksln Tol A zhzhe] AE we] w3k A
701% —’FE’E??}E}. % O‘jl?oﬂ}ﬂ T"j:zo]' \:/_HH 7@;%—3% Champollion 72 7‘35\%]:];\1% ?l' %D]’
8l 2tz AEste] st w4 @919 42 23 Table 2 SaZo] QJgom Solo Ady LAHE
= NMef Bhelt, 5, WAl Lel 3 Aol oAl e 19} o) FAW He] B Fejolw, diejol Ad F
AEg FAol EA @A NMe ¥4 A4 Axns 4 22 94 o] B4 Ao YA 1 A ART 3
"o 2 Ao A Ny M2 0914 109 HeE ztes A Q¥ o Solerl et o] 9H9 Ao ZA B
AeGirk 7t B 99l 48 ANERE do] el A 7 o]Be] o] BA Alde] EAF= Bl Hilol
45 —’Ff:sﬂf\‘}‘jr. ool @9l Jgo] FPul -%L% 2ol =% olAste] ouaZo] o g &7 Al s} (Table 1
EHEHA‘] ‘71“;(3 Xéﬁé—% %EH EH%:]O'] /K].;doﬂ }‘Hi ‘71“7]'53} ‘{l\‘ 2}1 9,] ‘Mw’L—‘: Multi Word= 9/]13]@”‘:}—,)
= ARE F2T 5 U Aok £ B FHa 24/
FAL B G, el 2 99le] AEe B =i 9
Aol ofy7] wiel AAF dE Alelska, dol &
oo A& FARE tJLo Ho)A A5 A} D) 2 AtelA] oo} FAF 152 Penn Treebank] FAF H & wh=r =

ol AFEAL A0S A
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Table 1. The example of the input for the algorithm
S T

Individual/JJ N¥/NNG
component/NN AE/NNG
silicon/NN F/NNG+/SW+4 2|
-/SYM Z/NNG
free/J] F71/NNG
organic/JJ organic compound/NN | 3HE/NNG+/JX
compound/NN Zb2H/NNG+9/JKG
has/VBZ:have £21/NNG+oll/JKB
at/IN at least two/MW o] = /MAG
least/J]S /MM
two/CD N/NNG+2J/JKG
silanes/NNPS:silane AFed 8] 91/UNK
unsaturated/J] B/XP+E3}/NNG
bonds/NNS:bond AF/NNG+2/JKO
in/IN 7YV +=t/EF+ /SF
eact/DT
molecule/NN

Table 2. Word alignment algorithm

00
01
02
03
04
05
06
07
08
09
10
1
12

// Word Alignment Algorithm
// INPUT: a pair of aligned sentences [S, T]
// OUTPUT: word-level alignment list: word_alignment_list

for Ws in S:
for index tin T:
if found(LexTrans(Ws), t) or found(Ws, t) then
score = get_word_alignment_score(Ws, Wt)
save triple [Ws, Wt, score] into word_alignment_list

sort(word_alignment_list, score);
adjust_alignment(word_alignment_list);
decide_final_alignment(word_alignment_list);

o] (

049 £ W& Table 19 98 &% S| ¥4 2y}
o7k 23, 0604 €9 found(X, t) e T
[e]

A Te Qlds Al ol R AAsel AEY XS 2

=) ‘@"(Tﬂle)% a]‘f’ja—tq’ o %}o]_;(
HHe dolE W2 ‘AT 06 A
L1-t)-129] tdo] Abd ARE oushy 2

o

~
Dx]— T-/] [e) T: 2
%9 LexTrans()+
ol

r
—+

H =
?’E']_‘T‘a

Asge.

LexTrans (silane/NNP) = {A]#[<], A}
LexTrans(individual/J]) = {7}, Z+7})
LexTrans(individual/NN) = {7]<1, 7}, A}&}
LexTrans(each/DT) = {Z}7}}

LexTrans(organic compound/NN) = {f7] 3g%)
LexTrans(free/J]) = (A, 5, /1)
LexTrans(free/VB) = {4}a}, HAlsH
LexTrans(bond/NN) = {Z<, &uk Aok A
LexTrans(at least two/MW) = {#ol%= F 71|}

07HA 9] get_word_align_score(W,, W) St+& wo] Wi
of Wk A4d w ddo JFJrE W}O}C’% ArE &
Hae ggolth o e UgSy e FEagd of
st A4E A&,

() Aol #Fstes Wt Wol ©o] oo g (F, o
g gl e dEd o & A5 Fo)
(2) 718 A9l EX7F th2uhd, AFA =2 AR A

F29 And o8 ALHALAY o
(3) ALE wol5o] 48s] WA A=A opiA Y oy

08HA7HA] 8e A7z Aol word_alignment_list

< ofefdl Ugsidnh o7l gyl Jde HAEEL of
AR TR AHEo|t}, word_alignment_listE <3kl
o3 WHEAToR AHd FEE FX s (109A Z9
dase olg). Add FAstA] Xd RES EER EA
sttt ©ol ‘silane’ & tHo] Abxe] EFFE o] glont 1
gool7t &4 Tl H22 = FdsA &3] widl
word_alignment_listel Z3+9#] %3t}

S:  Individual component silicon-free organic compound has

at least two silanes unsaturated bonds in each
molecule .

T W AR R-2UE 47 8¥R e 47 o A
o Holw ¥ /) o Alelel 2Es A% & 2

word_alignment_list = {

[ [at least twol, [Ho]%= F 7], 1282 ]
[ [organic compound] [f71 #3=], 1002 ]
[ [silicon], [2 €], 220 ]
[ [component], [4 E], 20.0 ]
[ [molecule], [:+#}H, 20.0 ]
[ 711, 200 ]
[ [compound], [3}3E], 20.0 |
[
[
[
[
[

[organic], [

\—‘7—1

[bond], [2%], 180 ]
[have], [%¢], 15.0 ]
[1nd1V1dual ) HE!;

10.0 1 [ [individuall, [Z+7}], 10.0 ]

}

word_algnment_liste] FxH  AE AyE  AmEd
‘individual > ‘70’2 ‘Zzf 2709 St=roje} ™ol ® b
W, ‘each’'& ‘AZFstayt Ado] Hol ot & AFoA =

B A4S &atx &7] Wil ‘individual'®] #HF 4E
3l of Z‘P‘:]r Ol 4%, [lindividuall, [Z12]& HF 4
‘each’9} ‘7’ AHd A}/
sk 2 4828 58] ¢

7} 7} AE3sta [[individuall, [7§&]]=
daflof gtt). o]FA s17] fllA T £ SO W T, &



ZF Tele] AHol & Rk o]Fojx] = AH FTH
HEE =oJFth. Table 2 dxugE9 11WA  adjust_

dignmentOF571 o] e SR %, Ao UL
Ly =
= h

4T+ YQES WA o] o] ToJA} e Fu 4
Qo) AFAE Pol@h o2 @ ¥, e A5E AR
Fu 4EvY A% 4¥2 2

et oju, HF A=
SEHE Ado] glojok g, HAAE Lol glojof &
t}. word_alignment_list ¥ T&/AAX= 44 Z2AE A
A 3lo] Table 3¢ HE &9 Aot}

g 9AE sk, % (S, TlolA AEsA %
o] Y AEZE s unaligned_list®} t unaligned_list= T
cign g

s
&

o

Table 3. The output of the word alignment algorithm

at least two o= F )
organic compound 71 33E
silicon A
component R
molecule =4
bond A3t
have zt
individual 7a
each xapdy

e #74 49% FF Wgel FF Aotk 27 4
el FEiEE Agdtel 29 4BL FR3Y

‘Cr Apolol 7} 4A A
& Ade 457t %Xo Toll A 5% So] ~EZS
ALgstT 1o EElE gldolE dh A et

S 22 dAE AHRA % Soﬂ/ﬂ
smartphone” o] 2} Z & o] AFEE T
A E(flexible)” o] 2b= F&] AMEY

COND SW, AND T: Wy ( Wiy ) AND W, == W,y
ACTION

add [W,, W into word_guess_alignment_list

[Ex. 2] S:  flexible smartphone

T: Z9AE(flexible) 2~vFEF
word_alignment_list = { [flexible, flexible], [smartphone,
2vtEE] )

= add [flexible, =& Al &] inot word_guess_alignment_list

CHOi Etelol =8 s S0t -0 U019 Xts =& 437

2) ALRYAUE o18F 34 43
A28 7% BAY Azels] 4
o el sdelt g iz

5]

B3ic), ofuf 71147‘4«] ‘flexible’
= T ‘ZEM4E9 HAAFAAZY(minimum  edit
distance) T3lRa o] Fo] threshold ©ol&Y w,

=
=
[flexible, ‘Z&ME] A2S FA & 5 Sk

COND S‘We AND T:W. AND EditDistance(Ws W, <
threshold

ACTION | add [W,, W into word_guess_alignment_list

[Ex. 3] St flexible

T: 945

= add [flexible, ZZA1E] inot word_guess_alignment_list

| % A 3
Cheol M 4P dole] XISk wAl AnE o] g3l
| 8 < Table 4] A

5+ Forward(F),

o
Qo
o
=~
§
I
@
e

Faiigo(W) : Sentence SelA W7t [i, jlI&
Ay 1A ol

Sentence SolAl W7t [, j1& A u), w4
g j+1HA Tof

Sentence SellA W7t [i, jI& AT o, 714
g4 i-19A o

. Sentence SollA W7t [4, j1&
Ay 1A o

A=A e, 714
FUnalign(W) :
Baiign(W)

B[fnalign(w) ;‘(]'X] ?‘:']_— EH, U] ;g

W thedl e gelg £

Z, F(W)= 274l =
A W olxe| LPE}LPE dol &
qu__

ol

A
skgola, B(W) = &%

I v shpolth ol HARE ‘Align’e] Fo]d
b= ©olrt ]] gEo] Hof lojof = woiql
tH, Unalign'd Z$ole AEEHA 2 Wols F5

Eig=3

AlignMap(W) &= &4 S9 wol Weol us
word_alignment_list®] [W, YI7} &A1 =3
%, 4S9 wo] Web A

0

o lo e e rfr
O

B2 N{T' o

C

Table 4 859 08
Z1zke] AE SHE E*ﬁ‘ﬁ}ﬁ‘}‘ﬁ Fig. 29} Zth + &4 A
olo] AEE WojE2 ME dxoz AZAFY . 1
ANA R upel Zo]l £ SO mAdE ©o] Wl g3l i
2 T 7ted A4 FRE Wiy, Wi, Wr, Wil 4 Toirt
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Table 4. Presumptive alignment algorithm

01
02
03

05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20

// Word Presumptive Alignment Algorithm
// INPUT: s_unaligned_list & t_unaligned_list
// OUTPUT. word_guess_alignment_list

for each Ws in s_unaligned_list:

// Using position and structure

Wi, = Bunaign(AlignMap(Faign(Ws))

scorep, = get_forward_backward_guessing_score(Ws, Wg,)
Wi = Funaiign(AlignMap(Faign(Ws)))

scores = get_forward_backward_guessing_score(Ws, Wg)

Wio = Bunaign(AlignMap(Baiga(Ws)))
scorey, = get_forward_backward_guessing_score(Ws, W)
Wyt = Funaign(AlignMap(Baign(Ws)))
scoreys = get_forward_backward_guessing_score(Ws, W)

// node with the highest score
Wi=max[(Wr,scores), (Wscorer), (WonScoreps), (W scorew) ]
add [Ws, Wy into word_guess_alignment_list

Wy, W, W

A

W, W, Wy, Wy W, Wy

Fig. 2. The possible alignment nodes

S: The latest Galaxy Note2 phablets

T: =& =] A Mote2 o= =

St A2 M6=(2013. 6)

v age 44 AF B 24 4PE Adsad @
o Fig. 32 £4 % Tl thal /1% 43 o|Fe) Axn =
Folth, #uom AsA gl P Aol ¥4 gk
o miolw], 5o} T 4BH Wl Moz N Az
o gltt,

Fig. 4+ Fig. 39 ZAdolx F3 S¢ wAHH wof
“phablets”ol] 3t F4 ALS
o= “phablets”2HE F&T = 9l
Buiign(“phablets”) & FastH dEH ©o] “Note2’& <
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Table 6. The result of alignment

Total number of sentences

English: 52,320
Korean: 49,176

Total number of aligned sentences 52,120

Total number of aligned sentences which meet Equation (1)>1.0 35,845

Total number of bilingual terms extracted through presumptive alignment 53,601
Total number of unique hilingual terms extracted through presumptive alignment 14,004

Table 7. English-Korean bilingual terms extracted through the presumptive alignment algorithm

Correct Korean—-English bilingual terms Incorrect Korean-English bilingual terms
implementable Ta7bs sttt LTE o FA
scalahility 44 unallocated gk
ferroelectrics 7 A oxygen 3kt
nonvolatile 1] 3] ukad inaccessible Ak
Hectopascal A vzt want Argsiek
certified e-mail TAAAF LA Microsoft o=
boosting g s}slck ranked =
digital signature A2 provide IFEY
eject A datacenter Al
visualize Al 7} ghsheh version F4&z
store 2 Eo time HER]
cloud 9= amount g




441

St THA0{ o] Xt =&

98.5%
100.0%
72.8%
60.4%
T1.7%

precision

Table 8. The precision of bilingual terms extracted in presumptive alignment
presumptive aligning steps
(t}) Using Forward and Backward function

(1}) Using minimum edit distance
(2}) Using POS and etc info.

TOTAL

(7}) Using parentheses

o ole] ©olz

1o

Sl

T

o

F7F Atk (7hek (Wbl

A
N
i

.o

X

A

el

]
1H
=i

jrvze]

s

AA Ao = oF 71.7%9]

) HSk

)

B7F

i

[e]

1 A3 & (recal) S

9

1 9

°

t

A e

il
oR
gl

ke

KO

Experimenting with Extracting Lexical

«

Dictionaries from Comparable Corpora for English-Romanian

language pair”, in LREC2012 Workshop, 2012.
[2] Arul Menezes and Stephen D. Richardson, “A best-first

[1] Elena Irimia

T, AP AEE ol AFH Sl AEAES A9

o T
.
o 5%

=2 o
= ©«

9]

] recalle] 23}

T 320702 <F 70.6%

AL

=

X T
o o AR T K

mappings from bilingual corpora,” in DDMR Workshop, ACL,

2003.

[3] Marion Weller, Anita Gojun, Ulrich Heid, Beatrice Daille, Rima

alignment algorithm for automatic extraction of transfer

Simple methods for dealing with term variation

«

Harastani,

el

7A
sl 7}

”

and term alignment,” in Proceedings of the 9th International
Conference on Terminology and Artificial Intelligence, 2011.
[4] P. Koehn, “Statistical Machine Translation,” Cambridge

o

~

al 7}

“«

Building bilingual terminologies from
[6] Pascale Fung and Percy Cheung, Mining “Very—Non-Parallel

«

comparable corpora: The TTC TermSuite.” in LREC 2012

Workshop, 29-32, 2012.
Bootstrapping and EM,” in Proceedings of EMNLP, 2004.

Corpora: Parallel Sentence and Lexicon Extraction via
[7] Paola Carrion Gonzalez and E. Cartier, “Technological tools

University Press, 2010.

[5] Beatrice Daille

= o

o
3

o=
T

=

7]_ 3}

=
-

stef thefo] ARl

S

BopolA] djejolg #

L
L

3

o]

}

O I~ =
445 F3
[e]

Aol 5%

FAHAE

gl
mo
‘A

a7
o
ke]

™
al 7}

for dictionary and corpora building for minority languages:

kel
H
ap

n3

X

7o

3

—

W .
il SRy

" in Proceedings of

Workshop on Language Technology for Normalisation of

example of the French-based Creoles,

Less—-Resourced Languages, 2012.
[8] X. Ma, “Champollion: A Robust Parallel Text Sentence

tiejolol o)A

ol7] dolz FAH=

p
L

Aol A

pot

Aligner,” in Proceedings of LREC, 2006.
[9] Sejoong Project 21, http://www.sejong.or.kr/

]

[e]
R

CER

L

L

3}

S

o o] wolm FA ook

i

@to] Afole] ejolzh Ax

3] golst

i

KIPS Tr. Software and Data Eng.



442 ZEMEIGE=2X/AZER0 R HI0IH S M23 M6=(2013. 6)

o = =
e-mail : kjoolee@cnu.ac.kr
19924 M7rehstan Ak A ket k(s
19944 S as7)4e 9] AASHESHAAD
1998 @38 7|ed AASHH(E g
1998\ ~2003\d Frsvol AR AL E()

A7

20034 ol sholAehsti HFE Gt ALY B
2004 AR A B A A7AL
2005€~A A Fevstn JuEAgss Fas

ARk AN, AN, ARPN, AuFE





<<
  /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


