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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
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MONGOLIAN

Ancient language

Spoken by around 8 million in Mongolia, Inner
Mongolia, China, some parts of Russia

Included in Altaic family languages
— Highly agglutinative

Two alphabets -

— Classical (old) MHHHH
— Cyrillic (daily used) | MOHTON

BUYMr o




SPELL CHECKER

o Spell checker
— Dictionary based
— Rule based

o At first, a corpus based lemmatizer for Mongolian
has been developed

 Need more research work
 Have more complex rules and variations
* Need a large corpus
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CORPUS BASED LEMMATIZER

Tagged corpus

Here is the Screenshot of the Lemmatizer based

on the corpus
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CORPUS BASED LEMMATIZER

the word list from the corpus
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RULE-BASED SPELL CHECKER

o After developing a Mongolian lemmatizer

 Combine it with the dictionary based spell
checker

Base

Inflected : word | Dictionary-based
— Lemmatizer

word | Spell-checker

. Currently, we developed dictionary based spell checker
' For the rule based spell checker Mongolian lemmatizer is needed
' So we are developing lemmatizer

' But developing lemmatizer for agglutinative language needs more tlme
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ::nrde 8



DICTIONARY BASED
SPELL CHECKER DESIGN

GUI is designed for Corpus Spelling

User
X
\ * User GUI
Al I I
© Word Word
Unclean - Speller Corrector
Corpus WNALERES. add &l new word
Cleaned 4 —
Corpus wiord matching
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DICTIONARY BASED
SPELL CHECKER DESIGN

Check an input word
by using lexicon

User
X

User GUI /
=

i
© Word x Word
Uneclean - Speller Corrector
Corpus

WNALERES. add &l new word

Cleaned

— i
Corpus wiord matching W
e

|

Slide:10



DICTIONARY BASED
SPELL CHECKER DESIGN

If the input is incorrect,
find its possible correct forms

User
X

7
User GUI /
¥ E /
© Word Word 4
Uneclean - Speller . Corrector
% WNALERES. add &l new word
Cleaned 4 —
Corpus wiord matching
‘-m_________.d_,ﬂ-*
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DICTIONARY BASED
SPELL CHECKER DESIGN

User
X
User GUI
: 3 ¥
© Word Word

Unclean - Speller Corrector
Corpus WNALERES. add &l new word
Cleaned 4 —
Corpus wiord matching

Z

/

New words could be added
Lexicon is updated from the corpus

-Currently around 160 thousand words
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DATA STRUCTURE

 Considered features
— Fast
— Less memory (for agglutinative)
— Applicable for spell-checker

 Example

— 3 words: xasap (spring), xasapx (to pass the spring) and xaHa
(wall)
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WORD CORRECTION [1]

« After analyzing the misspelling errors In
the corpus

e Considered four types of errors

No. Mistyping Types Incorrect Form Correct Form
1. | Wrong character tather father
2. Inserted character fatherr father
3. Missed character fathr father
4. Exchanged characters fahter father
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WORD CORRECTION (2]

« To correct the wrong character error

— Replace each character in the word with *

— Search the replaced word in the lexicon
— All words found in the dictionary are suggested to correct the

Input word

 Example
— map4yuH is a mistyped word

— The correct form is manyuH (herder)

Mistyped Word Model Word Possible Word
1. | *apunH Not match
2. | M*pUnH MepPYNH
MapUMH 3. | Mma*JyuH MaxX4ynH, Man4uH
4. | map*vH Not match
5. | Mapy™™ Not match
6. | Mmapumn® Not match
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WORD CORRECTION (2]

« To correct the wrong character error
— Replace each character in the word with *
— Search the replaced word in the lexicon

— All words found in the dictionary are suggested to correct the

Input word

 Example
— map4yuH is a mistyped word
— The correct form is man4yuH

Mistyped Word Model Word | Possible Word-
1. [MapumH Not match
2. M*pYnH MepPYNH
MapUMH 3. mMa*JyuH MaxX4ynH, Man4uH
4. | map™vH Not match
5. | Mapy™™ Not match
6. | Mmapumn® Not match
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WORD CORRECTION (2]

« To correct the wrong character error

— Replace each character in the word with *

— Search the replaced word in the lexicon
— All words found in the dictionary are suggested to correct the

Input word

 Example
— map4yuH is a mistyped word
— The correct form is man4yuH

Mistyped Word Model Word Possible Word
1. "apumH Not match
2. M*pYnH MepPYNH
MapUMH 3. mMa*JyuH MaxX4ynH, Man4uH
4. map*vH Not match
5. Mapy™H Not match
6. mMapumn® Not match
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WORD CORRECTION [3]

 To correct the inserted character error
— Delete each character of a word one by one
— Search the word in the lexicon
— All words found in the dictionary are suggested to correct the

Input word
 Example

— MarsisqyuH is a mistyped word
— The correct form is manyuH

Mistyped Word Model Word Possible Word
1. andayuH Not matched
2. MNAYMH Not matched
MansunH 3. Maf4uH Not matched
4. ManyuH Matched
5. ManauvH Not matched
6. Manayu Not matched
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WORD CORRECTION [4]

e To correct the missed character error
— Insert * before and after each character of a word
— Search the word in the lexicon

— All words found in the dictionary are suggested to correct the
iInput word

 Example
— Mad4yuH is a mistyped word
— The correct form is man4yuH

Mistyped Word Model Word Possible Word
1. *MadunH Not matched
2. M aduH Not matched
MaunH 3. Ma*JyumH Max4mH, Man4yuH
4. MaJy'mH Not matched
5. Madyn™H Not matched
6. MadYnH* Not matched
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WORD CORRECTION [5]

e To correct the exchanged characters error
— Exchange each a pair of characters of a word
— Search the word in the lexicon
— All words found in the dictionary are suggested to correct the

Input word
 Example

— madsnuH is a mistyped word
— The correct form is manyuH

Mistyped Word | Model Word Possible Word
1. amJnuH Not matched
2. MYanwuH Not matched
MaYruH 3. Man4yuH Matched
4. MavunH Not matched
5. MauriHu Not matched
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EXPERIMENT

. : Corrected words by Correctad
z Words in text Incorrect words SRR words by hand
1. ka3 B b3 20
2. 725 114 05 19
3. 726 287 1849 (==
4. a05 ) T4 11
2. T2 104 ob 18
G H34 208 181 27
7. 728 118 g9 19
a. 210 243 177 ==
9. 770 122 99 23
10. 729 200 174 26
T68 (100 %) 153 (19.9%) 124 ( 80 %) 29 {(20°%)
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EXAMPLE CORRECTION

Two Misspelled Letters

Over Two Misspelled Letters

Incorrect Correct Incorrect Correct
KO BNMBIMIAH X8 8NMBPKIAH ONONerH OHONEIH
CYbIH CyMbIH XYY AN AH HYRYYAITIAAH
Mag Man-ma ¥y TaLLIA Wy HIA A
BHeBrIAH BHEBMAH KAMTKIANAIA HINGKI AHMIA
TEXHHEK TEXHME XAMACITHWIA ¥ANKA FHMIA
GanryynnareiH AanryynnareiH TYMHHMX33 TyMHMIAX33
KeanmMap XEA8NMEN TenasnenTHr TENAENENTHIAT
VANANARNANWAH - | WNAB3IRN3aNKMAH AyHAbLL AyHAEIH
MEXAKAZM MEXAHIIM LieeKryiAr LB EHMY AT
AMAMTARYYARAH | aMarTalyyaMaH - | ASENYTOTTAN JABWKMNTTIA
TAKIANAAH TaHAANMHH VAOLEINNINMANKAAC | YHANAB3IPNINMAHXAAC
VHIABAPNANKMHE | YANAB3IPNANMAH | ynaeapnanwni VIANAE3ARNANMAr
KOHAHADNAar X¥EHAMADYNLar Keel HIAr HE 8L MIAr
ACPOEHTOM A0QEMTOM alnwT ALLUMMAT
WHIHAH HANAAH TBNES Tanes
LA 33T 3 LMAABIRTNA ¥IKMEC3IHHMA KANHI IHM A
ANMHNra3 ANMHMIT3a XHLN KA
Gaxyy naxsn Baxaynaxag X3 [ eNmeHIAH ¥B 4 BNMBDMAH
Ha AL MHT HB BLLMIAT Kankin HaMbIH
faHngaanl falnngaaHel Xarwacay, ¥aMHaCaH
Taneep Tanasp Tanaenerser TeNAEN&raar
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SPELL CHECKER GUI

Corpus view

Spelling field

s SpelllChecker, 1.0 - 15823. rtf

File  Edit  Wiew  Tool Help
! |l Save | [ Remove @)
Corpuz | Image 183250 | ML File
el . |
] 1581 7.0tf AWMIrMHH s Has suggest!
B 15818 i
W] 15819 1f Nel74 (1582 SFMMHET
g Eg;gﬂ: 1984 OHbI AT HiH “APBIH 21.
W] 15823:::f CAMH 3AM 1 aiirasc
W 15824 5 akiMrap I }
g Eg;g:g CYY/IHHH T} ATy H 3aM, TYYPHHH ﬁﬂp}qraqm Bast
B 15809 1 HopHox, C3 S [aH aHMIHHH HyTar badapar, Uurs
0 15830 TOMOOXOH IOJII TOMBP UETOH IYVp OapHX a:KHT XHIDK, OJTOHXH
] 15832 0t calzKpyyicaH Oyioy XaTyy Xy4HIITaH 3aMbIl’ OJIOH 3yYH KHITOM
E ]Egii[ii razpyyaaj AHEAHL IYYp 0apHX, 3aMbIT Hb 3acy CaHKpPyVYIIax, Hi
B 15635 it aK axXyHJI YTP5SMHHH Tart0aH OaHryyiIax 35par oJI0oH 3VVH cas Te
W1 15936 of aBTO 3aM4H]] VI TaRaH ;KIIHHH TeJIeBJIeTr eeHHH YXHHH I'ypBaH
g 12333:3 30PHITBIN HHHT AYHII3P aMKHITTaH OHemyyncesH Hb MAXHbI
WY 15040 XOTKYYIHXIP AIBUIYYIIEIH 30PHIT aMKHITITaH X3paraeck 6aH



CONCLUSION

 |n this phase

— Develop Mongolian Spell-Checker for Corpus
Cleaning
» Dictionary-based (around 160 thousand words)

* Developing lemmatizer for a rule-based version
— Currently noun lemmatization has developed

— This noun lemmatization would be a model for verbs and other
POSs

» GUI is designed for the corpus cleaning

e Accuracy
— For spelling mistakes, more than 98%
— For orthographic errors caused by OCR, 85%
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THANK YOU
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