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Language Profile

Southern Theory : Austronesian
* Fijian, Hawai’ian, Sunda, Tagalog ...1248 (311M)
Northern Theory : Altaic
e Japanese, Turkish, Uzbek ... 66 (250M)
National Language of North and South Korean
* Dialectal differences P’yéngyang & Seoul
e ChinaJapan, Russia, Thailand, Singapore ...
» ~78 Million world wide (62 in Korea)
Original Scripts
* Hyangchal (&F2/$8#L.), Gugyeol (7t&/H7R) and
Idu (O| +=/3EE8).
Current Scripts
* Invented 1444, promulgated 1446
* Low status, women, children and uneducated
e 19t & 20t century Hanja and Hangeul popular up
e 1945 Chinese Characters insignificant
N. 1949-1960 hanjaless
S. debate of role, used in official & academic papers




Hangul (St=) Chosén'gll (Z=MZ)

The Korean Alphabet System Including Diphthongs And Double Consonants

CONSONANTS
e = = & H A O P4 b~ 4
g,k n d,t Yyl m b,p [S ng I ch
s | E 3L S m |2 HH M A
k t P h kk tt PP Ss
VOWELS
, ; ] 1 a || a - || - e ]
a va eo yeo (o} Yo yu eu i
A R [A] A A [A[A[A A [
ae yae || e ye wa wae ce || wo we || wi u
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Bilabial | Alveolar| ' %" | velar |Giottal

e Phonology

Nasal a/m/ |- In/ o fryl1°]
Plosive Plain = /p/ = /t/ = het |7 Ik
and | tense |w/p/ |/ (=gl T/

Affricate | o= ov e v | = Agd |3 ikt * Voiceless, unaspirated,

aspirated, glottalized

plain A st/ S /h
Fricative
tense M Is/
Liquid w1 = | * 100+ obsolete cons/vowels

Hangul 2 C X |71 |88 £ X T |Z E X |7 AT M OL O &2
RR b d|j |g ppttj |kkijp 't chk|s h ssm|n ngrl
IPA pt’tzkp't_'@[gp’t"ta"k’sh§mnr)r,l

e e|u:

1@ we elu

A

¢ elo

ce0Q ®0

£E®
A®
= ae

Hangul | (il |4 H|F|L|T|4|— /4 |H Flujm { |d4 H |4 |
RR /| e oeaea o0 u eoeuu yeyaeyayo yuyeo wi we wae wa wo

IPA | e o € a 0 U A W Wije je ja jo ju ja Ui wewe wawa



Sentence : SOV

Nouns & Pronouns:

no articles, gender/number marking
Post-particles

* Nominative, genitive, dative, accusative

* Instrumental, locative, comitative
Numeral Classifiers jang (&)
| “this’, ku ‘that’, ce ‘over there’

Verbs:

No num/gen agree but polite
Inflected base + ending (400+)
Finite : honorific, tense, aspect, modal,
formal, mood
Tense
* Marked: completed action
* Unmarked: present
Passive and Causative, +suffix
Mood:
* Declarative, interrogative, imperative,
cohortative. Final of finite

Morphology

a. T-3A-°
ka-ess-ta
GO-past-decl
b. T-*-3A-%
ka-si-ess-ta
Go-honorific-past-decl
c. T-"1-7T
ka-ki-ka
GO-nominalizer-nom
d. T-*1-RA-"1-°1-%
ka-si-ess-ki-ey-nun

Go-honorific-past-nominalizer-ro-topic

Declarative  Ka-pni-ta He is going
interrogative ka-pni-k’a Is he going
imperative Ka-la Go.!
coharative Ka-ca Let’s go




MT Work : Morpheme tagger - spelling

Penn Tree Bank 54k

3 < e 5T T2 AF? INPUT
kwenhan-ul-nwu-ka-kacko-1ss-ci l
AUTHORITY-4CC WHO-NOmM HAVE BE-Int ( Tokenization ]

‘Who has the authority?’

J

(4) (S (NP-OBJ-1 9 8H/NNC+S/PCA)

Spelling Recovery
(S (NP’SBJ "%"?/NPN"'?]'/PCA) a. ;o' °n/NN = % °n [ lu::l w-lnc-.'\i PFOS ug;'m;,- ]
(VP (VP (NP-OBJ *T#-1)
- tonghay  tonghay
74 AN V+ 3/EAU) A |
/VX+2]/EFN)) east sea o
YSEN ) b. = ONNV = % O'- ol ( Morph Tagging ]
tonghay  tonghae
¢ ; J
move
( Update Morph Tagging ]
Table II. Evaluation of spelling recovery . m’n .
cmm ntlection
Process Accuracy (0 %) [ Identification ]
POS tagging for spelling recovery 92.03 l
Spelling recovery 96.33 ouTPUT
Spelling recovery assuming 100% POS tagging 98.62 Figure 1. Overview of the tagger.

http://www.sfu.ca/~chunghye/papers/mt18-4-2.pdf



MT Work: Morpheme Tagger — 2/3 morph tags

165 complex tags 81%

Table I1l. Examples of

complex tags Few tag meaning

NNC common 594 templates 93%
NNC
NNC+PCA co COpUIa Table IV. Examples of inflectional templates
NNC+CO+EFN+PAD EFN type o & | =t esssupnita  VV+EPF+EFN
NPR+PAD+PAU PAD adveribial postposition &= =l ™ essunikka  VV+EPF+ECS
NNU+PAU EPF tense WA= P essumyve VV+EPF+ECS
VI+EPF+EAN W22 s essumulo  VV+EPF+ECS
VV+EPF+EFN ATl essumey VV+EPF+ENM+PAD
VV+EPF+EFN+PAU = = kkacinun NNC+PAD+PAU
VX+EPF+EEN+PAU =A% T tayloman NN(? +PAD+P.§U
55 "9 lopwuteuy NNC+PAD+PCA
a. Input:
17T ¥F ANTE 2°TA S IT. a. lnput:
Cey-ka kwanchuk sahang-ul pokoha-ess-supnita. “ITH/NPN+PCA - 2 5 /NNC TS & /NNC+PCA

A E I =t/NNC
I-nom OBSERVATION ITEM-aCC REPORT-past-decl

‘I reported the observation items.” Cey-ka kwanchuk sahang-ul ic-ess-supnita.

[-nom OBSERVATION ITEM-AacC FORGET-past-decl

b. Output: ‘I forgot the observation items.’
| "I/NPN+PCA 2 % /INNC 2 /NNC+PCA b O )
% 2 °} Sl & | <H/VV+EPF+EFN /SFN » Uniput:

1 "I/NPN+PCA & £ /NNC *I 2 & /NNC+PCA
A & 1 =I/VV+EPF+EFN /SFN



MT Work: Morpheme Tagger — 4 Lemma/inflection identification

Table V. Example entries from inflection and stem dictionaries

Inflection dictionary Stem dictionary

= * =t (psita) EFN 282 (kankvek) NN

H * % (psio) EFN 2FTF=F (kantanha) V]

F (ka) PCA JHer®l (kanlyakhi)  ADV

2 (kevss) EPF Jro (kansen) NNC

= (ra) EFN b °t (kansepha) A%

2 = (pota) PAD b (kansep) NNC

o (ass) EPF A %N (kanewwha)  VV

Z (un) PAU & (kal) VvV
(13) abed/p+x+y+z Longest, until pos

4
a/p+b/x+cfy+dfz

(14) a. Input:
% 2 °t S & v =t/VV+EPF+EFN /SFN

b. Output:
*INPN+ “[/PCA & 5 /NNC *F /NNC+ 2 /PCA
2 2 °I/VV+A/EPF+% “| ©I/EFN JSFN



MT Work: Morpheme Tagger — Error and conclusion

Table VIII. Summary of error analysis

Type of Number (%) Gold Test

error

Tagging 174 63 YT/ /ECS ¥/ /ECS
cengeikha-ci cengikha-ci
HONEST-connective ‘be honest’

Spelling 57 21 =% /Vv+B/EAN " § /NNC

recovery piwu-l piwul
EMINATE-adnominal
‘which will eminate’

Ambiguity 16 6 % “N/NNC+% /PAD % /NNC+<1% /PAD
pwutay-lo pwu-taylo
sQUAD-TO ‘to the squad’

Missing 15 5  9s/mC 9 /NNC+2 / PAU

NNC hakto hak-to
cADET ‘cadet’

Missing 11 4 2 S /NNC4 °| /CO+ 3 JEFN £ o3 /NG

template hwunlyun-i-kwun hwunlyunikwun
pRILL-cop-dec] ‘be a drill’

Missing 4 1 A |2 /NNC+ ™ *| /PAD A 4 */NNC+M ™ /PAD

inflection sotaykup-eykkaci sotaykupe-kkaci

PLATOON LEVEL-TOWARDS
‘towards the platoon level’

Table V1. Evaluation of the morphological tagger

Precision (%) Recall (%)

Method
Treebank-trained  95.43
Treebank-trained™ 95.78

95.04
95.39

Table VII. Comparison with other

morphological taggers

Reference

Accuracy (%)

Chan et al. (1998)
Yoon et al. (1999)
Lim et al. (1997)

97.0
94.7
948




MT Scores

Corpora

Penn Tree Bank 34 files

NIST 20 files

SWRC KAIST corpus — korean-english-chinese 60k sent
Speech ocean — korean-english-chinese-japanese 200k pairs

Some difficulties

Borrowed words EEEFEE 2 ttirakttor  Ru. TpakTop (traktor)
E 2HE]{ teuraekteo  En.tractor  tractor
Difference in vocab Z'# 0| kangnaeng-i === oksusu corn



MT SCORE

English true

B
| |BLEU-4 (mteval-vi3a) IBM BLEU (bleu-1.04) | NIST (mteval-vi3a) | TER (tercom-0.7.25) [METEOR (meteor-0.7)|
|SiteID || System |overall| NW | WB |[Overall| NW || WB |Overalll NW | WB |Overall| NW | WB |Overall| NW | WB |
["cMU ][ cMU_kor2eng_primary_un |[0.1113 [[0.1172][0.1049][0.1110 [J0.1171]j0.1044][5.4745[5.5402]5.1113[0.7856][0.7824][0.7890][ 0.3974 [[0.4122][0.3810]
[KUNLPUKUNLPL kor2eng_primary_un|[ 0.1118 [[0.1173[[0.1052][0.1119 [[0.1174][0.1054][5.3482][5.1900][5.2084][0.9031][0.9126][0.8929][ 0.4397 [0.4434|[0.4356|
[ sAIC |[ SAIC_kor2eng_primary_un || 0.0943 [[0.0962[[0.0923][0.0942 [[0.0962][0.0921][5.2579[5.1684]5.0722]0.8606 [0.8629][0.8582][ 0.4252 [[0.4315|[0.4183]
| UVA || UVA_kor2eng_primary_un |[0.0679 /(0.0665/0.0693|(0.0679 [[0.0665|(0.0693|(2.2916 |[2.3803)[2.0755|| 0.7438 |[0.7520//0.7351||0.2915 |[0.3022/[0.2796]

Korean true

| |BLEU-4 (mteval-v13a) IBM BLEU (bleu-1.04)| NIST (mteval-vi3a) | TER (tercom-0.7.25) [METEOR (meteor-0.7)|
|siteID || System |overall| Nw | wWB |Overall| NW | WB |Overall| NW || WB |Overall| NW | WB |[Overall| NW | ‘WB |
["cMU || cMU_kor2eng_primary_un || 0.1047 |[0.1124][0.0963][0.1044 |[0.1124][0.0957|[5.2021 [[5.3566]4.7619][0.7982[0.7881][0.8089] 0.3815 |[0.3985][0.3626|
[KUNLPUKUNLPL kor2eng_primary_unl[ 0.1014 |[0.1076][0.0943][0.1015 |[0.1077|[0.0944][5.0712][5.0206]}4.8328][0.9182][0.9208]0.9154] 0.4189 |[0.4313][0.4052|
[ SAIC |[ SAIC_kor2eng_primary_un | 0.0881 |[0.0905][0.0854][ 0.0878 |[0.0902][0.0851|[4.9513 [4.9804][4.6584][0.8780 [[0.8720]j0.8844][ 0.4049][0.4157][0.3929)]
| UVA || UVA_kor2eng_primary_un | 0.0608 |(0.0609|(0.0605/|0.0609 ||0.0610||0.0606||2.1462||2.2334||1.9402||0.7525||0.7602||0.7442||0.2775“0.2894”022643|




Resources

Penn Korean Tree Bank
http://www.newdesign.aclweb.org/anthology/
Y/Y02/Y02-1007.pdf

Morpheme tagger
http://www.sfu.ca/~chunghye/papers/mt18-4-2.pdf

KAIST Corpus
http://semanticweb.kaist.ac.kr/home/index.php/KAIST_Corpus

Speech Ocean
http://www.speechocean.com/en-Text-Corpora/696.html

Ethnologue
http://www.ethnologue.com/language/kor

Ominglot
http://www.omniglot.com/writing/korean.htm

About world languages
http://aboutworldlanguages.com/korean
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