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NUM Team

NUMTeam, Mongolia

— At Center for Research on Language Processing (CRLP)

» First center in Mongolia

« Established in May 2007
Supported by National University of Mongolia and PANLocalization
Currently 7 researchers and staffs including computer scientists and
linguists

« Goal: Mongolian Localization and Processing
— Our team joint in PANL10n Project in 2006

Project Objectives:

— 5 million tagged words corpus

— Cleaning Tools and Spell Checker
— POS Tagset

— POS Tagger



MONGOLIAN LANGUAGE

 Mongolian is a highly agglutinative
language
— More than 200 inflectional suffixes
— Case marking
— Variations in inflectional forms
— Vowel harmony, etc



POS TAGSET DESIGN

Follow PennTree Bank to design tag marks

Two-level tagset
— High level
— Low level
High level is similar to English
— N (noun), mopb (horse)
— V (verb), yHax (ride)
— JJ (adjective), etc
Low level is
— G (genitive), -nnH/ -HUW/ -bIH/ -Hbl/ -NA/ -bl
— D (past tense), -caH/ -naal -B
— S (possessive), etc
Using high and low
— NG (noun genitive), mopuHbl (of horse)
— VD (verb past), yHacaH (rode)
— NGS (noun genitive + possessive), MopHbIxoo (of my horse)



HIGH-LEVEL TAGSET

o Totally 23 tags

High Level POS Tagset
Noun Verb Other

1. | Moun M 12. | Werh Y 19. | Co-conjunction CC
2. | Pronoun P 13. | Proverh ' 20. | Sub-conjunction | C5%
3. | Propernoun | RM 14. | Adverh FEBE 21. | Interjection IMNTJ
4. | Adjective Jd 15. | Pro-adverh | PRE | 22. | Cuestion N
5. | Pro-adjective | PJ 16. | Ad-adverb FBA | 23. | Punctuation PLUN
6. | Ad-adjective | JJA 17. | Modal WD
7. | Superlative JJS 18. | Auxiliary Al
8. | Mumber C
9. | Preposition PR
10. | Postposition | PT
11. | Ahbrivation ABR




LOW-LEVEL TAGSET

Following tags are combined with the high-level tags and each other

Totally 31 tags

Low Level POS Tagset
Noun Verb

1. Morminative [ 16. | Active A,
2. Senitive G | 17. | Passive F
3. Locative L 18. | Plural F
4. | Accusative Co[19. | Aspect Fal
B. Ablative E |[20. [ Past ]
6. Instrumental [ 21. | Present F
T. Commutative M | 22. | Continues &5
8. Single | Future F
9. Flural F | 24. | Infinitive/Base B
10. | Count 7| Coardination C
1. | Uncount I | 26. | Subordination 5
12. | Fossessive 50|27, |1 1
13. | Comparative R |28, |2 2
14. | Approximate A (29, | 3 a
15. | Abbreviated noun possessive | H | 300 | Megative X

31. | Comparative R




o Currently, around 130 combination tags are created

USING HIGH and LOW

— Most of them are tags for noun and verb inflections
— Tag marking lengthis 1 - 5
 Some examples of the tags created while tagging the corpus

Tag Meaning Mongolian English

N Noun MOpb horse

NB Noun Ablative MOPUHOOC from horse

NBS Noun Ablative Possessive MOPUHOOCO0 from my horse

NC Noun Accusative MOPWIAT horse (accusative)

NCS Noun Accusative Possessive MOPUITO0 my horse (accusative)

ND Noun Direction Tanpyy to field

NDS Noun Direction Possessive Tanpyyraa to my field

NG Noun Genitive MOPHUI of horse

NGHB Noun Genitive Special-possessive Ablative OpPHbIX00C from someone’s country

NGHMS | Noun Genitive Special-possessive Commutative Possessive | OpHbIXTONIoo with own country’s
something

NGS Noun Genitive Possessive MOPHUINXOO0 of my horse




o Currently, around 130 combination tags are created

USING HIGH and LOW

— Most of them are tags for noun and verb inflections
 Some examples of the tags created while tagging the corpus

Tag Meaning Mongolian English

N Noun MOpb horse

NB Noun Ablative MOPUHOOC from horse

NBS Noun Ablative Possessive MOPUHOOCO0 from my horse

NC Noun Accusative MOPWIAT horse (accusative)

NCS Noun Accusative Possessive MOPUITO0 my horse (accusative)

ND Noun Direction Tanpyy to field

NDS Noun Direction Possessive Tanpyyraa to my field

NG Noun Genitive MOPHUI of horse

NGHB Noun Genitive Special-possessive Ablative OpPHbIX00C from someone’s country

NGHMS | Noun Genitive Special-possessive Commutative Possessive | OpHbIXTONIoo with own country’s
something

NGS Noun Genitive Possessive MOPHUINXOO0 of my horse




Currently, around 130 combination tags are created

USING HIGH and LOW

— Most of them are tags for noun and verb inflections
Some examples of the tags created while tagging the corpus

Tag Meaning Mongolian English

N Noun MOpb horse

NB Noun Ablative MOPUHOOC from horse

NBS Noun Ablative Possessive MOPUHOOCOO from my horse

NC Noun Accusative MOPUIr horse (accusative)

NCS Noun Accusative Possessive MOPUINTroo my horse (accusative)

ND Noun Direction Tanpyy to field

NDS Noun Direction Possessive Tanpyyraa to my field

NG Noun Genitive MOPUHbI of horse

NGHB Noun Genitive Special-possessive Ablative OpPHbIXO0C from someone’s country

NGHMS | Noun Genitive Special-possessive Commutative Possessive | OpHbIXTONIoo with own country’s
something

NGS—NoumrGemnitive PUSSESSIVE MOPWHBIXOO of Ty ToTsSe




MAIN CHARACTERISTICS

e Gerund is Inflected all noun inflectional
suffixes

- ThIS sentence consists of noun and main clauses

i Noun clause’s verb is inflected with accusative case to function

' as a object of the main clause

' So the main verb INVOLVE is not tagged just as past tense verb — VD
| mstead it should be tagged VDC, past tense verb plus accusative case

Tyc KOMMaHW ramwurt ar agunxaH HIPBIrACOHUAT Oua  M3OHd
DT N NL RB RB VDC PN VF

the company indisaster exact similar involve we know

We know the company was involved in the disaster similarly



MAIN CHARACTERISTICS

e Gerund is Inflected all noun inflectional
suffixes

Accusative suffix

Obj (noun clause) Sub Verb
Tyc KOMMaHM ramwurt ar agunxaH H3PBIrAC3HUWUN | Bng  MSOH3
DT N NL RB RB vic| PN VF
the company indisaster exact similar involve we know

We know the company was involved in the disaster similarly



CORPUS TAGGING

: First, the linguist manually tag some part of the corpus

. And training the POS tagger with that manually tagged part
' And the whole corpus is automatically tagged

. Lastly, linguist analyzes the automatically tagged corpus

[Analyzing]
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TRAINING DATA [1]

 To prepare the training data /unigram, sentence pattern,
lexicon/ for the tagger

« MTagger (manual tagger) is used

Manual Tagger - MTagger

Unigram

| in {
| e =T agged 1.0 [’ T
" = e —— AoRrann HE
kit — | Bymesmg HC ADJ AW AT
1] Lt o Py
[« i HMIZEN GEHASTDITS HUNH NN

u'}_ -7 BG NP

_|"_.'m-::
oy F

Sorted Unigram

AEax VT VAF
aECHAaC VT
AEY VT WAC
AT pm RER
AT AER NC

f
Sentence Pattern
50 MNC WT NC NC

.....

''''''''''

Create Lexicon
50 AER NN NC ...

Sopron MNC 1 20 PADJ MNC ...
Ayresm NC 1
Ayrezmi ADJ 13 F

Ayresm AV 1
Ayrezmi AT 3



TRAINING DATA [2]

After producing the training data
Bigram and lexicon is produced for POS Tagger

Tagger Trainer Q@@

Thiz application creates ngram training data from test file. Pleaze open your text file then enter an order
af nagram.

Source file: |caT

th M-gram order

Target file:  |cal_

Command:  textZngram.exe -nZ2 -m2 cal >cal_

Output; caT_

50 MNC 154 4
50 ADT 50

S0 WT 9

S0HM S

S0 ADV 1E

50 VIN 4

=n MDDN &

M-gram data  |cal_ Compute Tag

=0 HC

0_43396F264150943 ~
20 ADT 0.117324E28301287

0 VT 0.021Z264150943336

S0 NN 0.0117524525301887

S0 ADYV 0.0353773584205668

50 VIN 0.00943396226415094

20 NPPM 0.0141509433962564

20 PADV 0_00E35845056603774

S0 PUN 0.01l85573245283013

S0 CT 0.0731132075471608

S0 MW 0.0512867224525302

50 ABR 0.0&2673Z4822201283

50 MM 0._0023E5849056&603774 bt

Training Data used in POS Tagger

50 MC 179
30 BG4
50 AT 22

NC ALY 217
NC ADT 457

50 534
HC &B&0:z
MMM 1
R 20

NPL 14

50 MC 0. 323LZ05592E50936

- S0 BF  0.007432083870411

Soprador NC 0_ooo1sl?

Eyroomr HC 0.0001217
Eyrosar AT 0.0090403




CONCLUSION

 |n this phase

— Designed POS Tagset for Mongolian

» Two level tagset: High-level and Low-level
— High-level 23 tags such as Noun, Verb, Adjective, etc
— Low-level 31 tags such as Genitive, Tenses, etc
— Currently, actual 130 tags and it increases further

« Main feature is tag for inflectional suffixes’ marks

— Tagged the corpus
 Manually tagged around 150 thousand words
» Developed tools for training data (bigram)
« Automatically tagged the corpus by Bigram POS Tagger

 Manual checking the automatically tagged corpus is ongoing
at this time



Thank you



