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English-Korean Transfer Dictionary Extension Tool
in English-Korean Machine Translation System

Sung-Dong Kim'

ABSTRACT

Developing English-Korean machine translation system requires the construction of information about the languages, and the amount of
information in English-Korean transfer dictionary is especially critical to the translation quality. Newly created words are
out-of-vocabulary words and they appear as they are in the translated sentence, which decreases the translation quality. Also, compound
nouns make lexical and syntactic analysis complex and it is difficult to accurately translate compound nouns due to the lack of information
in the transfer dictionary. In order to improve the translation quality of English-Korean machine translation, we must continuously expand
the information of the English-Korean transfer dictionary by collecting the out-of-vocabulary words and the compound nouns frequently
used. This paper proposes a method for expanding of the transfer dictionary, which consists of constructing corpus from internet
newspapers, extracting the words which are not in the existing dictionary and the frequently used compound nouns, attaching meaning to
the extracted words, and integrating with the transfer dictionary. We also develop the tool supporting the expansion of the transfer
dictionary. The expansion of the dictionary information is critical to improving the machine translation system but requires much human
efforts. The developed tool can be useful for continuously expanding the transfer dictionary, and so it is expected to contribute to
enhancing the translation quality,

Keywords : English-Korean Machine Translation, English-Korean Transter Dictionary, Out-Of-Vocabulary, Compound Noun
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de A ALHoz et Pebg AN,

ol B4 W o, 97 ABAA Y BolE o
of woizk iz WAl Ehte, olel@ Aol ths)
A AgAE e WS sl Ak 2|, Azelst wy
s Uehta glol AzelEel uld AuE med @
WAl Frbslol 9@ JlAMe e WAEAL §A%
& dth 2eln G AANGN HPPAE st @
92 wNsel welsend NY A% AA2E W
42 @ & gtk Fol7lw G AAMelH BgHAe
o WA do S0l FHE FL £ol94S Bl WIS
S gtk BYYAE A&Hoz A ushin goo
Aol gl BYBAEE FojdlNel HA o} shte] @
92 AeHA Zake] BAL 2SI Hu Jo Vo)
a0z F9HE 5o BAE fudt geh FEEA
ool HYWAE vz o, shtel Bz Folr BA
& Saslol su BPPALl e Yol A gste] W
& ol BYRAE TFE 240 o urh T o
92 44% & Ak

B ERAE JHY AETAZRY Jol BFAE T
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A g3 werg Agrat Azele £UE 9As U
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& 98 B Aol gl golg F3dch BuuAe
2% AN HYYNE THE & G B8AIE 3
gatn, BA vehbs NESE J|FoR BgIAE
FGEE BT 3 FHo 8 HEIE FAstn WE
Gol o8 wypwAlz weste, FAR FAYY WA
4% £ wie 483t 734 U5 Qoo 2
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EAt dgets 99E Y 5 AT & = A
I F WA Bitol, & EFPAE EEAEREH FEs)
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7 M (information retrieval)®] 4% 42 A& {8384 el
258 £ iyl Edgatel oI AFe AT 9H
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A= AESI A e HEso HFXZNYH &
SALE FEeE Wy, aEla 23EAle] digoE Fof
e wEsd #8 A7k it &Y nfzz 2d
(Hidden Markov Model)[9], CRF(conditional Random
Fields)[10] 59 7]7A8ts WS A4ste] AAEE A4
= A7 9o, MAEe gyt PAekes 2 99
714kl B0l vebdThE @A ol gt =87 veht
= AAEe #3elstE e AAF d7E AT
(12190 M= & 7FA FA1%d(co-occurrence) 2T} thd
& oFz TVAE olgsld Hide] HH(multi-word
expression)& &3 Were AASHD. 7AMYEL &

o A



o] Q14 #ul olg} o]F HAS A W of =, o
S g8 Bgole ddolE AFer HAY Hav) 9ok
(13l M e 43 2R 28E A7)-35(self-learning) &
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Ao Horgr

2 =RdAE 7] 758 WdAAdy HREs A E5Ho
2 g359 714N Alage A& AAE 2957
g U Ed e w3k (140 HFALAY] AR
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HEALA S Frlete & disiA At & AU
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Fig. 1& 4% W3 de &3 34 & HoFo, 3 A
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of o] WEAE FE3 F WA dAdHE 23 2
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1} http://koreajoongangdaily.joinsmsn.com
2) http//www koreaherald.com
3) http'//news.mk.cokr/english
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Fig. 1. Processes of English-Korean Transfer Dictionary Extension
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Fig. 2. Processes of Internet News Article Extraction
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(@)

®) URLExtractor

Banks' BIS ratie falls for 12 straight months in Q2
The capital adequacy ratio (CAR), or the Bank for
Intenational Settlements (BIS) ratio, of banks in
South Korea dropped for the 12th consecutive
manth in June

Banks' BIS ratio stood at 13.83 percent as of the
end of June, down 0.05 percentage points from
the end of March, according to data compiled by
the Financial Supervisory Service (FSS) Monday

<td style='word-breakbreak-all. > <a
href='http://news.mk.co ki/englishy newsRead.php?s
¢=30800016&cm=Finance&year=2012&n0=541416
selFlag=sc&relatedcode=&wonNo=&sID =308"
title="Banks™ BIS ratio falls for 12 straight months in
Q2'>The capital adequacy ratio (CAR), or the Bank
for International Settlements (BIS) ratio, of banks in
South Korea dropped for the 12th consecutive
month in June. Banks'..</a> <font
class="date'>..08.27 10:14</font></td>

© ' ArticleExtractor

(e)

(d)

Banks' BIS ratio falls for 12 straight months in Q2

The capital adequacy ratio (CAR), or the Bank for
International Settlements (BIS) ratio, of banks in
South Korea dropped for the 12th consecutive
month in June.

Banks' BIS ratio stood at 13.83 percent as of the
end of June, down 0.05 percentage points from the
end of March, according to data compiled by the
Financial Supervisory Service (FSS) Monday.

Fig. 3. Example of Article Extraction Processes ((a) MK English News Article List Page,
(b) HTML Document, (¢) URL Extraction Result File)

Fig. 3& g4l o] &M 714& FEde A
& HoFt} ¢7]AE “Finance” 999 7148 #3387
918 “Finance” 9%-¢ ¢igjsct. 22id URLExtractor?}
7IAE2S EFEte HolA(Fig. 3(a)el html A (Fig.
AbNelA 71 FAE FEFHFig 30). R
ArticleExtractor7} 71AFe] FAE €A dF Fxo de
71AHE F&8to o] AAP} ArticleExtractore 71A
5o] FgutE wBEH oz Fislo] RE 7|l e &I
& %39 shte] mYde] AZECHFig. 3(d). o | A4
g gde AR 7Ae Y EFS xEsin dod, &
glole] oy FFol EFH A& F Utk @y
DocumentArrangerol A & 2}gle] 3 T34 & EHSIEF
2AE A 1 AnE (Fig. 3(e)et #dh.

32 Al 0|55 Hof F8 &7

3% WA 53 do] 55L& BHEL o]F o83
o AHd 52 o3 g Bastn A gAdA 4T Fol 7
SA2RE Ad v|§E dolg FEU I WS
FAl, BAL FEAL FAL diEAL ARAL AE5A § TR
Ao FASE, AP AH F o= RAE §5F

o] gl ¥& dojE BRRRREH FEdA A 2Ae] &
A3y &2 AEste] Hdo] EHJoh oo on] R
HAL 2Yatr] s vlE5E doje] WS A AE
o}, g v|5E dojo] MEAH F7t R E AAE] 9
3 choje] M=+ g4 A3

Fig. 4% Fig. 3e)2HEH F2& Ald v]5E dojE9
Ay e RAFEd, AR AFEe o9 AFAR A
23le tolg TR dojo] F9e ol olFe] i
oo xR A&} Fig 4a)e tEA2 A A4
u5& do]So|n Fig. 4(b)e “Asantxt” el #€
“Asan”c]g}= ©ojz} Jehd EFo|rh upRskAR Fig.
40)8t Fig. 4de 2FAR Aztete dolE3d “anti-
virus"7} JERG 2232 ¥3sh= “anti-virustxt” A&
BoFEo)

33 SetA 7 £7
Bguae £18 BEUAE TAE 4 fe #8009
ges BAd YEe WESE olgdld BUBAE F

4) c7|ME wolzt ALgE £%



fa) | (1) Anseong @ 1 {b) | Hyundai Heavy Industries and Asan Medical
Center yesterday opened a research lab for
(2) Americas : 8 developing medical robots and other
equipment
(3) Alpheon = 2
Hyundai Asan CEQ Chang Kyung-chak
(4) Asan: & halds "Lunch Box Meetings” with entry-level
employees, and Hanwha Chemical CEQ
SIATAT . & Bang Han-hong holds regular breakfast
meetings with around 20 employees.
{c) L (d) | The infections, spotted in the wild by

Finland-hased computer security firm
F-Secure and then quantified by
Russian anti-virua program vendor.

(32) anti-virus . 2

(33) already-enacted : 3
Computer users. no  matter their
operating systems of choice, need to
protect machines with tactics including
up-to-date anti-virus programs and
avoiding risky habits such as opening
tiles or clicking links from unknown
sources. (AFP)

(34) autoimmune © 3
(35) agset-backed - 3
(36) admitting © 1

Fig. 4. Example of Un-registered Word Extraction
((a) Un-registered Words Beginning with Capital Letter,
(b) "Asan.txt” File, (¢) Un-registered Words Beginning with
Lower Case Letter, (d) “anti-virus.txt” File)
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oA JehtE BELE JFoR Egysz fddin.
og el Awt AF Jehte EfWAE oM
AT 7IANG Al2de] WAEE AMel 714E 5 Qi

Fig 5 MM EfHEAL FRE F257] T g1
& BoErh E¥YA TR FF Fol EAMdA Yehte
‘ﬂEﬂ-P'} ARF 7€ oY AF BFHAR BAA ¢
aelFoll A Document= 53EAF FRHE F2T FAoln
ng EgEAe Zoj(2o]d F cho] BatwyAl 3old 4 ¢
of B3AL), CNTablee ¢uelZe 845 A4sE 2
TG FE HOEEA E@duAlel WIEFE AFd &

T U333 Zo] FAARh FolA FM(Documnent)
7+ £3€ 9 2| 2E(word list)2 W3Ech tho] gAE
o] A o] RE E8of7} ohd Ao 2tz Fojzl By
Ab Aol(n) wHEe] E&oj7t obd d&3 tolE ZAsle]
E#¥EA 8 (andidate_CN)E A48k A8 2894}
FH7} CNTabled| 525A & Zolgbd CNTabled] 3
7teta, oju] FEE Holgty HESLE F7IARIL o] MIE
F7F Foll EFFAIZ BHsh= 7)F0] Hr)

Fig. 6& ¥xnelFe] g3 £49] o5 HejFEr oy
A EdAbe] Zol= 22 ok Fol A (Fig. 6(a) R
FH 2 dol2 7Y EgYAES Ho|EL uET O
&2 (Fig. 6(b)st o] E3c} E8oje] &L 984
B0l AHEA7IE ol g8 g3} 2 ARE Bk
AL 'R By 84 R “ing"2 Bus 44}
of§, HaE-FH44g 44 48 5

Fig. 59 dxdFollA 7 Fad 22 Bgyrs
TAY 7 gl B8olE $9dE ZA(checkStopWord())o]
¥, Table 1914 #8&o] 8218 4% 9 7% 7128 A3}
of AAg weES Yeld wuit S4sA M 4

r-l-
Kt
H
-
3

QB 1AM AARO] @B MEALE

Extract_CompoundNounC es(Document, n, CNTable)

{
foreachaSentence in the Document
{

Convert aSentenceinto word_list;
foreachword_w in word_list
{
if (checkStopWord(word_w) == true )
{
candidate_CN= combine_with_next_words(n);
CNTable_entry = search candidate_CN in CNTable;
If (CNTable_entrydoesn't exist)
{
make new CNTable_entry for candidate CN;
addCNTable_entryinto CNTable;
e
else increment CNTable_entry ‘sfrequency;

Fig. 5. Algorithm for Extracting Compound Noun
Candidates

{a} ib)

Household income disparity widened in
2011 report .
{4317) biotechnology market : 3

The income disparity between the rich and

the poor in Korea widened last year as the - 14318) black box : 4
e .- miace Cles slinink. {4319) black market : 2

According to the report by Statistics (4320} binst furnace - 2

Korea, Ginis coelficlent. the indicator
showing the income gap between the
wealthy and the poor, stood at 0.311 in
2011, wp from 0310 a year earlier,
suggesting the equality level for income
distribution worsened

(4321) block backlash : 2
(4322) block content © 2
(4323) block deals © 2
(4324) block sales: 3
{4325) block tax - 2
14326) blog post - 3

Fig. 6. Example of Input/Output ((a) Input, (b) Output)

EE gt} o & 59|, worker, teacher 52| wol& FAi}
% F712 gl 4-year, 900-student oA e} o] Blo)
£8 Tt DoldE %A} HolEow the wojst
AH = A48 8959 B840 JRE Aug

34 ejo| 52 £7

oul #3 £7E dolo SJu§ AHHelA AAse] on)
rf-'_ FERS R, 1 FAFE A Y-S Agde] 2o 44
T UAEF A3 A - FEHeE HA} o
9ol FARI Agole oF] Ao AR S2Ez

o AL HAo] £YHA] gtonz o)F At EA}
AEE 5ok gk BEPAle Aol dd 2w
7t AbSE g gRlEte ojng A3}

Fig. 72 9v] 53 =] A&} Slg o] 2] vES
HojFEr} ouj& MAT ol [English Word] 8¢ 1}
]]'
7

e

EtLEL [Sample Sentences] HEoll A o2 #usle] on)

€ 2748 [Meaning] F¥ol dHstm thojo] g
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Table 1. Criteria for Stop Word Identification

Criteria Is Stop-word? Examples
Verb, Adverb, Preposition, Article, Conjunction,
Pronoun e
Word including hyphen(-) No Counter examples: 4-year, 900-student, -
Word including apostrphe(’) Yes I'm, Mary's, -
Adjective, Adverb word ending with ‘ly’ Yes beautifully, stringently, ---
Word ending with ‘ing’ Yes aborning, absorbing, -
Comparative, supe.‘r]al.ive adjecti've word ending Yes former, later, modest, -
with ‘er’ or ‘est counter examples: worker, teacher, keeper, -
WH-words Yes when, where, who, -
Successive adjective words or adverbradjective Yes very good, much more, -+
Number: Yes ;
Word beginning with non-alphabet letter5 Symbol: depending on Ngreo! Cal. & Cos I“E;j SR S Triegraeh
front/next words o

A}E [Part-of-Speech] F-#olA A€sict. ou|g AR
w] n#Ed AL [Policy] ¥l AAlste] da4 Sle 9
o) AL T F UEE A o] A =7E AR T
520l BgyalE AlAlsla, vEE doje} EjALe
B AT Y 715 S ZFo] Ao EEHoE 9
o] 23 AL £39F F UAESF A

ou] Batel Anz M AbH 0| FE dojt EdAtel o
g o7} Rag mido| AAEC diEAR AlFse Ab
A n5E tolg xFslE IYU(Fig. 8a), 2AZ AlF
e N5 dolg e FY(Fig 8h), 1z 5
Hal }A(Fig. 8(c) 5 37HA 3Yo] A AT H@HA
BYL 25 WAE AT O JdL oI FAE
WA ol g 4 Tgene 7b dojo] FAF B o
YERd T,

[ = -

|ﬂl'll'sa - Mearmig AMtachment Teol o &)
BER Agd 230V S8EH

Sampie Sentences Polcy

Supervsory [harve taken ] approp . At

prudentisl measures for the past year to help ot

contan the impact of the euro zone debt [cres] on AN J0E

the Korean econamy and its financial markets,” sad (0] Appie Co. -> Appe Cou
International Monetary Fund

Stepheen Lackey, charman of BNY Madon Asa
[| [recnc

> ZHELD

IS(ME)
2.8 o=

Foreign mvestment banks project the Korean
economy wil expand 3.3 percent in 2012, sowing
from kst year's 3.6 percent, as growth weakens

amid uncertanbes about the euro 20ne debt crss
| and siowng globsl growth, a report showed
yesterday.

‘mww

I
=
40

Eeurozonedehl Rad

|
|
(L] NUM

Fig. 7. Example of Meaning Attachment Tool Interface

5 424 ANE A F &7 ool ATk A £
= 235 7150 dgaie, 7)ee A A-F
E A-F Bolsh B 424 AN,

A7b ehaplo] apdd thol
welg ndsel o=

(a) | {1) Asan(NOUN) :opst (b)
(2) Arabia (NOUN) :o}2fu|o]

(3) Audi (NOUN) :ob5-cjiAudi)

plobalization (NOUN) 447§}
government-led (AD]) g R 5 22]
growth-oriented (AD)) 4% 2192l
gigawaltiNOUN) :7| 7pt &

leh

diesel cars :t]"@ X154}
diesel coupe £} Sef
digital media /1% 0|cjo]
digital music ‘C|x]H &<

Fig. 8. Results of Meaning Attachment ((a) File for
Un-registered Words Beginning with Capital Letter, (b) File for
Un-registered Words Beginning with Lower case Letter,

(c) Compound Noun File)

35 Hig I atel B3 X =7

ou|7k g dojst BPPALELS 7|E T ABARA
of Egslolof shzd, g £HE FAFAA TS
Frtslolof SRR olF AFHoE FHYsh= =77} BRI}
), BgAs 71E9 FAPE AMA o9 S¥E HREA
AL vheste] BEEal ARE HEZ FAGSESR 3%
;. wbA 34 Aol AAE FHWA st A7 599
A} Abde] dahg @ aEl3 o] EFE ofFAbd Ha
g EA ARE FUBske 71%E ATk, AR 9l
9 gole] A gole FAARTE Frlete, 294 ¥2 ©
ofe] thsfAl Lupdl EAo A dolst FARRE B
Z4lE2 stgdh. ARHoz Hr Be dolg Este
e RS BAPAL Abdo] HF AdEo] Ak

4 8 #

Qg 71ANY A2 9T WA FFE 93 AH
Yl o] AN BEAE FR}L FHUT FFAZTE
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Table 2. Statistics of Collected English Corpus

# of words # of sentences
MK English newspaper 1,010,598 43,407
Korea Herald 506,449 24,507
Daily Joongang 316,047 15,409
Total 1,833,094 83323
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Table 3. The Number of Collected Un-registered Words

# of words
Word beginning with capital letter 708
Word beginning with lowercase letter 260
Total 968
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Table 4. The Number of Compound Nouns from
DailyJoongang, Korea Herald, and MK

Fr::;’ﬁ:u 2 3 3 7 10
2 words 17350 | 11,249 | 5206 | 3214 | 1961
3 words 4940 | 3003 | 1120 | 613 [ 309
4 words 1,340 761 243 121 47

Total 23630 | 15013 | 6659 | 3948 | 2307
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