Y A Aa o v AR ' Y
MsulanI¥1AI8IATDIUVDIAIBE : ﬂ’imﬂﬂmﬂ”ﬁuﬂaﬁm”lmrlimmﬂnuinﬂmyﬂ‘ml

< @
A UMBI0INgH

A a L4
WIEBIUA 15095901 nTal

a a 4 yd 1 Q [ a Y] Y] a
'JVIﬁJ'l‘Ll‘WLl‘ﬁﬁlﬂuﬁﬁ]u’ﬂﬁﬂﬂlﬂﬁﬂ'ﬁﬁﬂﬂ1ﬁ1ﬂﬂaﬂq@iﬂiiyiyﬂ@ﬂ‘]elﬁﬁ'lﬁ@iuﬂ'l‘ﬂm“ﬂ@]
a o a 4
FAIVNIBINIRIATNT NAIBINIRIATNT
[ o o a [
AUSONHIAITNT i]lW'lﬁ\?ﬂﬁmiJWTJ‘Vlﬁl'lﬁfJ
= =
UnsAnun 2549

a a & J a @
AUVFANTUDNYWINNITUNNIINYIQY



AN EXAMPLE-BASED MACHINE TRANSLATION : A CASE STUDY OF TRANSLATING

STOCK REPORTS FROM THAI TO ENGLISH

Mr. Taneth Ruangrajitpakorn

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Arts Program in Linguistics
Department of Linguistics
Faculty of Arts
Chulalongkorn University
Academic Year 2006

Copyright of Chulalongkorn University



@ a a

9 s ] A A o ' AR
FUDINYTUNUD ﬂﬁlﬁllﬂaﬂ']‘klﬁlg’]'Jf]lﬂﬁﬂ\illﬂﬂﬂ\?@]’lﬂﬂ’]\i : ﬂimﬁﬂ‘ﬂ’lﬂ’]ﬁllﬂﬁﬁ’lﬂﬂﬁlclf!

] [ [
"’U'I'JﬂaWﬂﬁufﬂ"lﬂﬂTH"lllﬂ‘(’JL‘]JuﬂTHTt’Nﬂf]‘H

a 4
Tag WYTIUA 15995901 n 50l
aARELR Muenaas
s (= K P A P
21136NUT Araermans1913d a3.31591 egamIuzna

E4
o a Y A v Aa a o 1<
AMZSNEIMans nadnsalumIneas eyala lhivanerdwusatiuiiiu

durtsvesmsAnyImuvangasUsygutiuga

[ o
.................................................. AUAAULONYIAANT

o @ 4 o
(FNENI19158 AF. FILWUT (MAINDIA)
AUZNTTUMITOUINGITINUT

................................................... 15L5IUNTTUNST

s A o
(56\1?“?“5]3']%158 ﬂﬁ.ﬂ\?ﬂﬁlluﬁlu WIWﬂ"I‘EUuiIHW)

S (=R
................................................... 219158N1U5nM

1 4 a 4
(é}sﬁﬂﬁlmﬁﬁﬂﬂﬁﬂ A3.31391 03 UNIUENA)

................................................... NITUNIT

o

o [ [
(919138 AT. QYA TINNUT)

Q



siuA Seessnlnsal - msumlanidrensewnusdieds : nsdignsinisutla
e1uina1an w1 Ineduniusingy (AN EXAMPLE-BASED
MACHINE TRANSLATION: A CASE STUDY OF TRANSLATING STOCK
REPORTS FROM THAI TO ENGLISH) 0. fit)inun : faauenaasiansd as. 31501l
p3MNIULNA, 127 Wi,
unanemsulanivdiensewuusaiiedruiuuuansiiviaulosazdaluilurens
LlﬂﬁﬂTleﬂ@g]}')mﬂ?'ﬂ\isllﬂﬂﬂﬂeﬂllﬂﬂ 3%ﬂ1ﬁwu§nﬁuﬁﬁwmmﬁmmiw1Jﬂﬁuﬂammﬁ}’mm?’amuuaﬂ

@ ' @ @ ' £ Ay v W ' v 9 )
fedn lagordauuIneanauutuumsuda “NL‘]J’L!!LM’J’V]N‘ﬂ&5]6Qﬁﬂﬁﬂﬂ’J@EJNﬂTiLL‘]Jﬂﬁ]Wﬂﬂﬁ\?"’llE]iallﬁm%J‘U

Yo 2y v 9 a o A ' v 3 ¥ Aa J £
un ﬁj'ﬁlEJ%\1ﬁiNﬂa\i"Uﬂl‘\!ﬁlfﬂfJUUT]TYP‘Iﬂﬂﬂlﬂﬂﬂﬁ'lﬂ\ﬂﬂ%'l?ﬁﬂ?ﬂ?!u W‘li?glﬂuﬂlﬂllaﬂllﬂ’]iﬂi?ﬂ{]%”]c] BAVY

U

< ~ 2 A a o [l
Wunsalanuinanemsulanuusdiess

A o g o ' < oA o ' &
FLUUNWAUIHTMT RO UUIeenllu 2 dufe (1) FLUVANAUNLTVNITHYE FITLVVIL

Y9 9 ' ' 9 v 9 = ° = ~ A A~
ﬁiNG]uVlllﬂﬁﬂﬂﬂ;]i’Jll‘lJENlmagﬂ1EW1ﬂﬂJE]ll“ﬁﬂﬁelﬂuﬂaﬂﬁlmll“ﬁmEJ‘lI“]J“I/IiJWHﬂﬁL‘IJ’iEJ’UmEJ’UﬂQVIIJ

o o o 1o S o & & ' \ !
ﬁlﬂma"’uﬁg‘]_‘!‘]_lﬁ'j'ﬂﬂﬁi\‘]ﬂullaz%TJﬂﬂ’]LL‘]_Ia"U@Qﬁ’JuGIﬂﬂWﬂ‘lu‘l]'53VIﬂuull1ﬁ%}1\ilﬂulllllluﬂﬂTﬁL!ﬂaﬁ’Juﬂ\iﬁ

U

@ 1

) 12, I 1 1 o o = o 1
nazvugidavesdiu luguduminuumsuladiudunls @) szuusudulalva Fathukduuomsula

12 Y A

A o vy A v ' aHq ¥ v Yy A ] !
‘Vlﬁﬂﬂ]lﬂll']l‘ﬂEl’U"llE)quﬁTUL"U1I,La$mE)ﬂLLmL’U’Uﬂ'liL!,‘]J’m/l1‘BLLﬂﬁﬂlf)ﬂ’ﬂll"lﬂiﬂwlﬂﬂuﬂa"ll@ﬂ"l'llﬁl1ﬂﬁ’J“Ll‘1/IEJ'I’J
i ! ) = v ~ @

NFANDUIUATUNIVDANY mi]z"lﬂwammﬂawﬁuyjm

nanmInaassanautnuUMsitlannadetoyalasasanui szuuasaanautnuunsula

Ja o

Y y = Y o c?z‘ = 1 [l o v9 A v @ 1 A @ ]
llﬂgﬂﬁ@ﬂ!WﬂQﬁ@ﬂﬁ% 9.85 ﬂmum%ﬂmmammhﬂmamnqmegaﬂﬂmﬂﬂuﬂauﬂ%zﬁnmmu‘uumi

U

) 2 My A v A A o | v .
l!ﬂﬂﬂqﬂﬂa\?mﬂu‘]ﬁ ﬁ]\1ml.ﬂl!ﬂJLLU1]ﬂ']i!LﬂaV]Qﬂ@]a\Tﬂ\1ﬂllﬂLWﬂﬂﬁ]gu'lwau'lﬂﬂﬁﬂﬂﬁ')uﬂ'ﬁllﬂam@ﬂ’:ﬂu@]@ulﬂ

9 Y o ' A o o
uazinﬂwamimaamﬂamammﬁqﬂ%m 321’U'U?Hll'limﬂjaIﬂEJE]1ﬁEJl,LllL!1J‘]J‘1/1a’ﬂﬂmﬂﬂﬁﬁﬂl@yaiﬂﬂ@ﬁ\i

v o 19

v Y ¥ ' A o ' = ya v =2 q 9
llﬂgﬂ@]’f]ﬁi’f]ﬂm: 3.70 muNammﬂa‘ﬂaﬂﬂmﬂummnmmﬂawmﬁmimﬂamagamuﬂmmmﬂﬂaﬂw

a

ANUYNADISBYAY 67.68
a ¢ ' I = 499 9 J ¥ =
1M iilynmun addeyaisuunilduiziimsilsnngdwesdennulanaiy

@ 9 o g Ya ) ) ! Y a : o 1Y ¥
fegmsulaunuuniuanin wﬂmmiamammmqmumwa“lmnﬂﬂqmmamiﬁmﬂmammuﬂaiw

U

Y dyw [ Y] 1 o A J 1 I
DNADI u’f]ﬂi]'lﬂl!El\iWUﬂiUﬁ1ﬂ’J'llllllll‘Vl']ﬂu§§5W'\]'l\?ﬂ']‘]el'l“lﬂﬂuﬂgﬂ']‘bl'lf]\iﬂ’q‘]el‘V]L‘]Juﬂiyﬂ1@@ﬂ'lillﬂﬂﬂ')ﬂ

£ o

Yy { o 7o o Y aw a o o 1 Yy a
szuuil 1dun Msnapdenguuaainia mMsalanbue NAun1Ie aredsadildonazi1greniiinien
{ o g Y o 1 9 v A { Y a
Tuvagnaw Inelimsazamse lunuaasdremseninmseraansen msnaw nelimslansensealu

~ o A Y o A " A ' o 1Y A Y
"UmgﬂﬂAIHTE)Qﬂqyla@ﬂuﬁﬂqsluiﬂi\‘]ﬁi1\1aﬂym3f‘)u {]fUuﬁ“wa11!ﬂJuqﬂﬁﬁ3ﬂﬂ@ﬂ13ﬂuﬂﬁugﬂfnulweﬁ31\1

u

4
Y [ Y @

' v Y a Hq Yo o % A A o | A
L!N!!UUﬂWﬁLlﬂaiW@lﬂ@]ﬂQ AIUU ﬂﬁqmﬂgalﬂﬂﬂﬂﬂﬂisﬁﬁ'lﬂiUﬂ'lﬁ!!f]Jaﬂ'l‘]el']ﬂ’]ﬂlﬂﬁ@%!.ﬂﬂﬂﬂ@]?@ﬂ'l\?uTN

Y ~ o 1 _ o ~ a J aa & v " '
ﬂanﬂumagammmmummm L!,a&’ﬂ’)illﬂ']i’J!ﬂii125‘H’Jﬁ'l'Jﬂ'lﬂ!W’f]L!ﬂ‘ﬂﬂlu‘l’i']ﬂ’JullliJl,‘Vﬂﬂui&’W’JNﬂ'lH'lslu

SEAUNTIaNoU
a o A d' an

NIV DIV TETRAT e, VDT DTG oottt nens
~ s A A s (=

AIVNIB.... DIRITTTRT e, ﬁ'lfliJi’]G]fE]@’m'liﬂﬂﬂiﬂ'H’] ......................................

UMTAO.. 2549 oo



## 4680140022 : MAJOR COMPUTATIONAL LINGUISTICS

KEYWORD: EXAMPLE-BASED MACHINE TRANSLATION / TEMPLATE EXTRACTION TECHNIQUE

/ COLLOACTION TREE / RECOMBINATION TECHNIQUE / PARALLEL CORPORA.
TANETH RUANGRAIJITPAKORN : AN EXAMPLE-BASED MACHINE TRANSLATION : A
CASE STUDY OF TRANSLATING STOCK REPORTS FROM THAI TO ENGLISH. THESIS
ADVISOR : ASSISTANT PROFESSOR WIROTE AROONMANAKUN, Ph.D., 127 pp.

Example-based approach is novel in the field of Thai-English machine translation. This thesis presents
an implementation of an example-based machine translation system using templates automatically extracted
from a parallel corpus of stock exchange trade news. This corpus is selected because of the repetition of texts
and translation patterns in the corpus. These pattern-based co-occurrences are believed to be a good case study
for an English-Thai example-based translation.

The system is divided into two modules: template extraction module and translation recombination
module. The template extraction module extracts translation templates from a given corpus by means of
collocation tree comparison between those of the source and target languages to determine and to align
translation variables and invariant fragments. The translation recombination module matches a given input
sentence with extracted templates, and recursively translates the unmatched parts until accomplishment.

Experiments were conducted to elucidate the effects of corpus preparation methods on accuracy of
template extraction and translation. Two versions of corpus — a raw version, and the other version which its
sentences are clustered into groups regarding to pattern similarity — were used to extract translation templates.
The former version yields out extraction accuracy for 9.85%, whereas the latter one yields out for 100%. All
extracted templates were used to translate the prepared test set. The former version yields out translation
accuracy for 3.70%, whereas the latter one yields out for 67.68%.

The case study reveals several significant issues of automatic Thai-English translation. First, omission
both in Thai and in English, affecting translation accuracy in resolving missing parts, fairly occurs in the corpus
because of communicative translation. This issue deteriorates the accuracy of template matching and template
extraction. Second and finally, linguistic inequalities between Thai and English — i.e. omissible usage of
auxiliaries in Thai versus inflection to express tenses, aspects, and mood in English; and verb serialisation in
Thai versus usage of subordinate and coordinate structures in English — affects the accuracy of template
extraction. Parallel corpora appropriate for Thai-English example-based translation should, in conclusion, be
well-aligned in word level and annotated with Thai-English-equalised parts of speech to resolve the linguistic

inequalities preliminarily.
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algorithm AddTocChildrencColloc(Colloc,CollocNode) returns boolean
for each child C of collocNode
collocate(colloc,C)
SplitTree(Colloc,CollocNode)
if any Colloc added to children of CollocNode
Return True
else Return False
end algorithm
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algorithm Collocate(Coll,Col12) returns boolean
if Intersection(IDs(Col1l),IDs(Col12)) > 2
if not AddToChildrenColloc(Coll,Co12) then
Addchildcolloc(CombineCollocs(Coll,Col12),Col12)
else Return False
end algorithm
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algorithm CombineCollocs(Coll,Col12) returns NewColloc
NewColloc = new Colloc()
NewColTloc.SetIds(Intersection(IDs(Coll),IDs(Co12))
NewColloc.SetLexicalItems(LexItems(Coll), LexItems(Col2))
return NewColloc

end algorithm
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algorithm SplitTree(Coll,Col2) returns void
TempColloc = CombineCollocs(Coll,Col12)
for each child C of Col2
if StrictSubsetP(IDs(C),IDs(TempColloc))
SpTitP = True
AppendDaughters(TempColloc,C)
DeletecChild(Col12,C)
if SplitP == True
Appendbaughters(Col2,TempColloc)
end algorithm
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algorithm CcollectLeaves( CollocList ) returns LeafNodeList
LeafNodeList = new List()
for each Colloc C in CollocList
if HasDaughtersP(C)
ColTlectLeaves(Getbaughters(C));
else
LeafNodeList.addElement(C);
return LeafNodeList;
end algorithm
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algorithm Filter(LeafNodeList) returns FilteredLeafNodeList
for each Colloc Ci in LeafNodelList
for each Colloc Ci+l in LeafNodelList
if IDs(Ci) = IDs(Ci+1l) AND Length(Ci) > Length(Ci+1)
remove(Ci+1,LeafNodeList)
return LeafNodeList
end algorithm
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Algorithm RetrieveCandidatePatterns()
For each word w in SL Input
For each Translation Pattern P
If PSL Contains w
Add P to list of CandidateTranslationPatterns
Return CandidateTranslationPatterns

9

anossuiazmIaumddenuiuuumsuila Taesasivaouinmiuyl
9
9

No Ay o a Y Y o S 2 9 v o ~
ﬂ’]ﬁl!ﬂaiﬂmﬂ17ﬂl@ﬂ')’]lﬁﬂl ']lJ‘]JT\T!Lﬁ'JH’]LL?JLL‘]J‘Uﬂ1§!£ﬂauulﬂﬂﬂnuﬂum@y’aNﬂwuiﬂfﬂl

2
v =

~ I o o 1 3 o ~ Y
artlamumnegyiduuinuumsutlaiiug degili 22 awan

@aandnning = —> {P1,P2,P3, P4, ..}
(Mnua) — {P1, P2, P3,P4,P5, ...}
(31UIU) - {P1, P2, P3, P4, P5, ...}
%) - {P1,P3, P4, P5 ...}

v
Ay A

A @ Y v oA dy ]
?j‘]J‘ﬂ 22 L!’ﬁﬂ\“lﬁﬂ']elil\lgellE]\il,l,ﬂllellﬂll”aNﬂNuﬂﬂ@‘]ﬁuﬂﬂqﬂlﬂllﬂﬂﬂ'ﬁuﬂﬁ

A 1

Y v ' o N Yo
Wﬁi]1ﬂﬂ§$°]J'Juﬂ'liﬂu’l’i'lﬁ’)&a’f]ﬂulll!ﬂﬂﬂ'lilL‘]Jﬁﬁ]%“Vnslﬂvlﬂﬁ’ﬁlaﬂﬂullllﬂﬂ

' 9 <

AA o o A Y o Y ' Y o o
ﬂ1§LL‘]Jﬁ‘VIiJﬂ'IE]EﬂQL!?JEJ 1 mmJimgslumammimmag“luuﬁmmgawﬂwum%mmi
(% = [] d' o Gl = 1 d' d! 9
ﬂﬂLﬁEJﬂLLlILL‘U“]JﬂﬁLL‘iJﬁT]ﬂZ‘LJHJH‘iJﬁEJ‘UL‘V]EJ“]J!UJQG]ﬂiﬂﬂﬂiﬁﬁ]ﬁ@‘]ﬁﬂﬂlﬁﬂuqﬂ G])’\'i‘i%“U“]Jﬁ]%Gle'

(Y ax A
9ane35uN 11 1uMIAsIvaon

9ane3suN 11 L!ﬁﬂflﬂ‘i%ﬂ’)uﬂﬁ@]ﬁ’mﬁ@ﬂﬁﬂuqﬂlLL?JILL‘U‘UﬂTiL!’lJﬁ

Algorithm FilterpPatterns(Patterns, SLInput)
For each Translation Pattern P
If Length(PSL) < Length(SLInput)
If PSL ContainsonlyLexicalItemsP(SLInput)
If wordFrequencyEqualP(PSL, SLInput)
Add P to Tist of FilteredPatterns
Return FilteredPatterns

v A

(% 4 dyd A 1 A A
HAANTUBINTTUIUNITHADIZTANAA Ao nuNLYUNMSHdany

= ~ o v 9 Y ) Y 14
ﬂ’JﬁJﬁnﬂii‘liuﬂWiLﬂiEJ“]J!‘V]ﬁJ‘]J‘VHﬂHL“IJaﬂ‘]J"U@ﬂ’NiJGIuﬂ‘UU%1u3uuﬂﬂﬁﬂﬂ38ﬂ1iﬂ‘ifl\‘i
v A ' Y A Yy A o o ' Y A 1w A
Gl’JLﬁ’EJﬂLLiJLL”U‘UﬂTi!L‘]Jﬁﬂ’JEJNfJuhl"U 39909 (1) UIUMVO ULV UM T adI UM UNTo

) "9 v Y 0 ' Yy A 19 9 v Y 0
HRYNNVIANNITUT (2) ‘V]ﬂﬂ1"11’ENLL?JLL”U‘]Jﬂﬁ!lfﬂﬁﬁ@ﬂﬂ@giuﬂlﬂﬂ’ﬂﬂiﬂ!"lﬂ 0ag (3) NUIU




64
1 o A 1 1 1 9 v 9 A A ' o o 1 o A
GUfNLLG]ﬂZﬂTVUJfJQGlHLHJLL‘U‘Uﬂ1ﬁlLﬂﬁﬁ’JuﬂW‘HW]uﬂU‘Uﬁ@\‘mﬂﬁJWmLVHﬂ‘]Jiﬂu’Ju"U@\‘]LW]'ﬁ%‘f’n‘ﬂ

=\ 1 9 o Y
uegiumemmwm

Y H
Wﬁﬂ%Wﬂﬁuﬁﬂﬁ1ﬁﬁlaﬂﬂllullﬂﬂﬂ13llﬂaﬁWWUﬂWiﬂiﬂ\‘iNWﬁ?ﬂﬁ@]‘i’)ﬂﬁ@U
A = 9 A 1 [ ] A ] 9
N’E’]‘L!ll"llﬂﬂeu’f)ﬂ@ 4) drurunlsvesuunyymsudaeunuuisuunsudaasludeninu

Sududa Aunmidanisdsingdavdunlsvesvesuinvumsudadestugdwnuaiuns

1 [ o 4
Usingarwduntlsvesdonnusudnld laoauysel

Y v A ] A ) = = o Y 1
ﬂ']ﬁﬂ‘L!“Vi']@]')!a’f]ﬂLLiJLLUUﬂ']ill‘].]ﬁ'ﬂﬂ%ﬂ”ll]”llﬂﬁ‘(’JTJWI?J‘]Jﬁ"Iﬂ']LLﬂa@@QN'Iu
A S Yy v ¥ A v o d= o 9y 0
Nau“lﬁum 4 99 FU UDAINUTULUT AD “@1amwmmw&mmwuﬂwnumm ABC 914U 10
9 o ' a A o A o o Y}
1’!1!” LlagﬂTﬂju;‘@Tuﬂlﬂﬂ;ljﬂlllll!ﬂ‘ﬂﬂ']iuﬂﬁNLL?JLL‘]J‘]Jﬂ']iLL‘]Ja‘VILﬂuﬂ?tﬁﬂﬂﬁ’]ﬂiﬂi%iuﬂ?i

= = T ] A
nfFeumeunilasg 6 winuuae

mluivuumsulanmduniiy

winpumsmlai 1 | @@andnnind)@aeiuas)@mua) e @es) <x1> @) <x2> (fu)

wivpumsulaii 2 | @aandanind)@oEmua)@E@umein)es) <xi> ($1uau) <x2> (1)

winpumsmlaii 3 | @mendnnind)@)Emua)(Ii) <x1> (Fu)e @) <x2> (7u)

winpumsmlaii 4 | @@endnnind)@)Emun) e @e) <x1> ($uau) <x2> (1)

uduuumsualan s | <xo> (ABC)

wisuumsnan 6 | <xo0> (ABC) <X1>

Y Y 1
1H29819uNLVUNITHUaNT 6 1 uuuuumsuilan 4 uag 6 MUATY

d' 09.:’ 9 1 ] d' [N | [ ] d‘ d'
[Roulung 4 9o uauduvunisudan 1 ez ludiumsnsounsiz luiiu@ou lun 2 i

' A o A Ay v Y AA ] ' A
winuumsulatisvenmile llanndeanusudnine (Huas) uazuyuuunsulan 2
= Y ] d' ~ A Ao o Y 1 = o 9 [ 9 1 [N
dawiegiudoului 1 uaz 2 Aeliswaudlosniuazinna ludenusudua i
d’ d' A A o 1 o ) L= (BN ] 1 = [ % ] d'
Fou'lun 3 Av UM 1) 2 @ wmu e lidumsnsouru@eduiuinuumsulan

d‘ [N ] d’ d‘ A o 1 [ % ] 1 [ 1 [
3 1 ldrudoulun 4 Ao Aunisvesdudundsveawinuunsula bigsodugaseny
o 1 9 [} 9 1 d' [N} a d‘ d' d!
MUVt NN U tazwivuumsulan 5 v ludumsnseunsizAaoulvn 4 ¥

v A 1 <} [~ v A = ~
WaFt]'lﬂﬂ']ﬁﬂﬁﬂQﬁ’JLa@ﬂLLNLLUUﬂ']ﬁl!ﬂaﬂ%gﬂlﬂﬂlﬂu@ﬁ!aﬂﬂiuﬂ']ﬁlﬂﬁﬂllﬁ/]ﬂllllﬂa

A g v YWY A 1 ' o o 9
LiJfJGUfJﬂ’NiJTU!fll111@]@]’3111@ﬂlLiJLL‘U‘]Jﬂ13L!ﬂaﬂiﬂﬂﬂﬁ’)uﬂﬁ]gQﬂlﬂl"lﬂﬁg‘ﬂ‘ﬂ

H ' F4
nun LLGI"flijﬂ’NiJ%J‘U!"lgljﬁ?lMﬁ’)!ﬁﬂﬂlmlmﬂﬂﬁuﬂﬂﬁWTHﬂTﬁﬂi@Qiﬂﬂ"ﬁ’uﬁ’ﬂuﬁuﬁﬂlmmﬂﬂﬁ

1 v A S o 9 =\ ) A o Y A [ Y=
wlawnnan 1 ﬂalﬁ@ﬂﬂﬂuﬂuﬂ@\n\lﬂﬁgll'J‘L!ﬂ']ﬁﬂﬁl\ﬂulwfﬂﬂﬂalﬁlﬁa@i!ullﬂﬂﬂqjllﬂaﬁaﬂ!,waq



65

uinpumsula@enTasmsdauminuaniolumsaseuagu (coverage) WoA1M5TDIAN
@ [} 1 Y [} 1 o w 4
yosdudenulnuumImla nannedadonuunuumsulalasiniuazaseunguidum

o =] ' ~
YoutoyasutInnIne Idnzuuumanuansalumsasounqug Taeldaunisn o

_ Lenght(Pattern,)

Cover
Lenght(SLInput)

©)

' A g g ' A Ad o A '
mﬂzuuumﬂuWammﬂlm‘ju%m&lizumaﬂﬂcl,uﬂim‘l/wmaaﬂummu
= 1 v A ] 9 [ Yy A [ o IR o Y Y
Msuauuinna 1 dden U VaANNTVIU Ao “@lamwaﬂmwmﬁﬂmuﬂiwnumm ABC

o Y A v A [] ] o A =)
UIU 10 YU~ L!ﬁ%ll@l’)lﬁ@ﬂLLNLLUUﬂWiLLﬂﬁfJQ 5 AaNAD

v A il
draenuutuumstila

Smua)(IDFu)o) <X1> ($1191) <X2> () <> (has) (set) (shares) (of)

winuumsutail 1| <Y1> () (amounting) (to) <Y2> (shares)

@aanannsnd) @@ mua) 1) (fu)(We) <X1> <> (The SET) (has) (set)

udsuumMsuilan 2| (shares) (of) <Y 1>

@ananannind)Eomua) I @es) <X1> (F1uam) <X2> () <>

uluuunsuilan 3 (The SET) (has) (set) (shares) (of) <Y 1> (,) (amounting) (to) <Y2> (shares)

udppumslan 4 | <X1> (ABC) <X2> <> <Y 1> (ABC) <Y2>

udppumMsulan 5| <X1> (10) <x2> <> <Y 1> (10) <Y2>

s ] A ' ~ o ' o
lunsaliiszuunaz@enuunuunsuain 3 Wuniuuuumsulavanysg
9 o 9 ' A A ~ Ao o o 9 IS,
VoAU N IZuduuUMIalan 3 BanuengauazimdmiaseunquIoyaTUINN
~ A =1 =1 v o A 1 di 2K o Yy [
NgawenlssumsuiududenuunuuauIih InlazuuumaNuaIIa lumsnTounquga
~ ] ~ o « I [l 1 o v A A
Nga wazuunuumsuilan 4 vag 5 szgmivdudluwivvumsuladivdunlsiuniiean

2oy A ] d‘
Vlllll Waenuiuuumsilasu

e lduduuunisudanndudenuduuunisudandl awgnii Ty 131y

Y %

) Y
sudenaduasnuiuuumsulaiisaziit ¥ lumsnlssumeunlavaz ¥ luduaouns

EX] QU

sawdwlaluiae 11
3.3.2 Yuaeumssinawlalvin

Y 1
TuaoumssiualalvufediunszuuziINTTIUTINLALIT VIS 84

1 ! 1 Y WYy = T ° ' A
LL?JL!U‘]JﬂﬁLL”]Jﬁﬁ’JU@]N"] LﬂlTl’l’Jﬂ’JEJﬂ‘L!L‘IJ‘LHJ@ﬂTJHJLUJﬁ 53‘]J‘]Jﬁ]$1HLL3JLL‘]J‘Uﬂ"Ii!L‘]JaVIN"I‘L!



66

3 9 ] Y ~ =~ o < 9 1
mumuﬂumummummﬂauﬂﬂummﬂmimﬂmﬂaaaﬂmmumammuﬂa LUULLUUNIT

Y o

o A Y 3 P da' 9y [ 9 1< 1 A
LL“]Ja“I"iaﬂ‘ﬂUlﬂ%ZﬂﬂlﬂllﬂflﬂﬂuﬁTL!"IIf]\1ﬂTiL!‘ﬂu‘ﬂL'L!f)ﬂ'NZJGU’ENﬂl@ﬂ?WNiU!ﬂlWLWi?glﬂuﬁﬂu‘ﬂ

U
Y 1

A ]
s1uaziidsunaddhnudenuiudhunnige vasnmivdaiwsinuumsudaduuidudiu
o a 1 o ] @ @ a { v <
auls GlumiLmJmuwuu*ﬂﬁaﬂuLmLm‘umﬁuﬂawamwmﬂ%amﬁuﬁ 12 ﬁ’mamﬂu

aneIsuNAN

ane3IsuN 12 uaaInIzuIUMINanveInsiuamlalu

Algorithm recombine_vars(t : matched template,
vs : 1list of instantiated variables in t,
D : template database)
returns list of translation results
if length(vs) == 0 then
return [t]
else
let result = [], First = vs[0], Rest = vs[1:], exact_result = []
for subtrans in recombine_exact(t, first, D) do
for trans in recombine_vars(subtrans, rest, D) do
append trans to exact_result
end for
end for
if length(exact_result) > O then return exact_result
end if
Tet recur_result = []
for subtrans in recombine_recur(t, first, D) do
for trans in recombine_vars(subtrans, rest, D) do
append trans to recur_result
end for
end for
if lenght(recur_result) > 0 then return recur_result
end if
end if
end algorithm
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algorithm recombine_exact(t : matched template,
VvV : instantiated variable,
D : template database)
returns Tist of translation results
Jet result = []
let v_value = value of v
let tpls = get_templates(v_value, D)
if length(tpls) > 0 then
for each template tpl in tpls do
Tet s = substitution of v with tpl in t
append s to result
end for
end if
return result
end algorithm
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algorithm recombine_recur(t : matched template,
v : instantiated variable,
D : template database)
returns list of translation results
let result = []
let v_value = value of v
Jet trans = recombine(v_value, D)
if lenght(trans) > 0 then
for each translation t' 1in trans do
Tet s = substitution of v with t' in t
append s to result
end for
end if
return result
end algorithm
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<YO0>, the SET has temporarily halted trading of the company 's securities , <Y 1> from the <Y2>

trading session of March 21, 2006 until the company has <Y3> or disclosed this information to

the SET and <Y 4> such information to be disseminated to the public.
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to the SET and <Y4> such information to be disseminated to the public.
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