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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



LEXICON CREATION

» After collecting the corpus and manually
tagging 100k words

 Created a Mongolian lexicon for
automatically tagging the corpus
— Highly frequented words list from the corpus

— Tag these words by using the manually
tagged part of the corpus



WORD FREQUENCY

 Around 160 thousand distinct words in the corpus
— About the corpus has been presented in the previous day!

* Highest frequency word
— Almost 100 thousand occurrence
— 'Hb’ possessive particle

Word frequency vs rank
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MOST FREQUENT 50 WORDS

Rank | Word | Freq. Rank | YWord | Freq. Rank | YWord | Freq. |Rank | word Freq. |Rank | wword Freq.
1]He 98319 11 {ux 18380 21 | B 11635 31 | repuimn | 9236 #|razg | 7663
2 lsom 35956 12| %yH 18236 22|6onon | 11488 32 | wwr 9029 42 |Gafgar | 7630
3|Gaima | 36444 13]vap 17033 23|racan | 11164 33|ayin | 8623 43|apx | 7597
4|y 36332 14 |6alican | 16406 24|p33p | 11050 34 |ryxal | 8722 44 o 7573
=) ) 35356 15|am 15410 25 |paa 10114 35 |aep 8645 45 |capeiH | 7524
B | ra 35260 16lonox | 14905 26| vne G956 36 |ﬁnn}|< 8637 46 |y 7444
7|n 25729 17 lyncem | 13982 27 |mowron | 9847 37 |soncon | 8489 47 rapar | 7371
8 |Garraa | 25886 18 |men 13093 28 |awmn 9609 38 | oHe) 8386 48|n 7333
IHar 21624 19|6aie | 12407 29| manai | 9569 39 |axyiin | 7954 43 lyitn 7275

10|6an 19021 200wo8p 12195 I|rasap | 9374 40\apra 7699 S0 amap | 7181
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WORD FREQUENCY

e Some analyses on the word list
— Average word length in Mongolian 6-9 char.
— Many 2 and 3 character words are there

Word length distribution
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e There are 921 two-character words

TWO CHARACTER WORDS

 Most of them are content words

Word Freq. Word Freg. WWord Freg. Word Freg.
1{ram 35450 11 |yr 3501 21| yc 224k 31|un 1087
2{mx 15350 12]ep 3500 22|ay 2015 32|aH 1028
3| a 15410 13| 4u 34350 23y 2014 33|ap 1012
4{6K 11634 14|ha 2973 24 ax 2012 34 |yp 895
G oy BB55 15|30 2350 25|ac 1701 35| am 854
B |vp B545 16|za 2788 26| ar 1673 36| ok Elas]
L A871 17 |ha 2553 27 |ra 1652 37 |ac 785
B8lax 5055 18|ap 2465 28]an 1213 38| He 577
9(ex 5004 19| am 2453 29|op 11258 38|un 567

10]yr 35961 20|ye 2290 30{oH 1122 40(yn 544




ANALYSIS ON CORPUS BALANCE

e Corpus balance Is important

e For corpus balance analysis
— Analysis on word frequency
— Make frequencies of each text categories
— Compare these frequencies
— Generally, corpus balance is appropriate
— But, there are some unbalanced parts



WORD FREQUENCY
IN EACH TEXT STYLES

Literature Lawr Fublish Unen

Ran rd | Freq | | word |Freq | —ward |Freq. | ——word | Freq. |
1 Hb 25954  3H3 750 HE 5291 Hb 13213
15392 yNCbIH 6727 23018 21 9786

3 oM 12439 _sgyraap 6307 4 21618 ax 9064
4y 11 39 6233 Gaina 20437 axyiH 5486
5n 8608 sy G626 3H) 19802  onoH 4626
6 Har 6699  Bonod 4952 n 18865  HambIH 4539
{|Tap BAESS  XNUAH 4776 oK 17065 Bairaa 4433
8 3H3 6156 ¥k 3974 Bawraa 15448 apra 4268
9 6m 6097  capeH 3818 BancaH 12444  wync 4232
10 xyH 4954 ovraap 3642 Har 11675 ] 4186
11 GaiHa 5169 =2aacaH 3544 Bon 10839  amwun 4184
12 xoép 4966  TEpPHMAH 3510 TIp 9636 My 4124
13 wwur 4903  OHEI 3496  wmx 8529  om 35249
14 Baitraa 4042  xyynuap 3363 oYM 9404  awnelH 3213
15 Bon 3940 apx 339 racaH 8206 4 3192
16 nas 3823 |Tyead 3143  onoH 7655  mMaHal 3095
17 muHe 3438 Bainynnara | 3048  Banx 7389 30MMOH 2975
18 paap 3399 | Gon 3046  maH BE848 EIH 2941
19 unHB 3390 Bycag 2997 npaa 6270 WHHA 2778

20wy 3303 egpuiH 2963  MOHron 6241  uyan 2702



CORPUS UNBALANCE

e Most of the basic words and their inflectional
forms are included in the corpus

e But, 5 million words corpus is not enough to
represent Mongolian

— For example:
« Word xyynb (law) is occurred 6365 times in the corpus

* Around 600 hundred words from the Law text are included in
the corpus

* This kind of word may have impact on statistical processing
on the corpus

» Word xyysb is considered more common word than some
words that are more common indeed



WORD FREQUENCY
IN EACH TEXT STYLES

Literature Lawr Fublish Unen

Rank | word | Freq. | | word |Freq.| | word |[Freq| |  word | Freq |
1 He 25954  3H3 7506 He 52919 He 13213
2 rax 16392 ACEIH B727 oM 23018  BawHa 9786
3 oM 12439 6307 4 21618 ax 9064
4y 11391 HE 6233 BaiHa 20437 axyiH 5486
5n 8608  ayiAn S626 aHa 19802 OnoH 4626
6 Har 6699  BonoH 4952 n 18865  HambIH 4539
! Tap GGSS 4776 17065 Banraa 4433
8 3H3 6156 3974 Bawraa 15448 apra 4268
9 6m 6097 AeiH 3818 BancaH 12444 wync 4232
10 xyH 5954 3642 Har 11675 yp 4186
11 GaiHa 5169 3544 Bon 10839  amwun 4184
12 x0ép 4966 3510 TIp 9636  mx 4124
13 wwur 4903 3496 Mx 9529  om 3529
14 Baitraa 4042 3363 oYM 9404  awnelH 3213
15 Bon 3940 3319 racamH 8206 v 3192
16 nas 3823 |Tyead 3143  onoH 7655  mMaHal 3095
17 muHe 3438 Bainynnara | 3048  Banx 7389 30MMOH 2975
18 paap 3399 | Gon 3046  maH BE848 EIH 2941
19 unHB 3390 Bycag 2997 npaa 6270 WHHA 2778

20wy 3303 egpuiH 2963  MOHron 6241  uyan 2702



LEXICON

o After deriving the word list

— Select the highest frequented words

— Around the first 10k words are 85% of the
whole corpus

e To tag these 10k words
— Using the manually tagged corpus
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POS TAGSET

Noun Verb Adword | Pronoun |Conjucntion| Others
ABR TNMS AL WEMRL oT (A CC cD
B MNP GVE WES JJ P CS PT
C MNP GVEE W JJA PR
G MNPMS GVBC WD JJS IMF
I MNPE GVBL VOB FE INT.J
L NPES GVBLS YOO REA tAC)
LS NPT GVEX YOG PN
i MNPG GvD WD M
M MNPGS GVDS WL MNEG
ME MNP GVF VOLS
MEC MNPL GVP WO
MNES MNPLS GVPC YOS
M MNP GVPIS WO
MO MNPMS GVPLS YE
MOS MPS GVPS WF
MCS NS GVS WX
M L Y 45
MGH F WB WP
MES PG WEE WPE
MNGHC POS VEBS YPC
MNGHG R VBT VPG
MNGHE S VBG WP
MNGHLS YEI WPIS
MGHM VEIS W
MGHMS YHEL WHG
I WVEBLS WVPHE
M1 YEM WPHG
ML WEMR WX
MLS WVEHG W3
MM WEX W
WSS
WK
FEE




POS-TAG DISTERBUTION

Tag distribution
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CONCLUSION

 In this phase

— Analyzed the word frequency of the corpus
e Determine mass of the words
« Highly frequented 10k words
* 85% of the whole corpus

— Created a lexicon from the corpus for
automatically tagging the corpus

e Tagged the highly frequented 10k words
* Using the manually tagged around 100k words



