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Abstract

Treebank construction is a fundamental resource in natural language processing, leveraging
grammatical structures in tree format to ensure accurate sentence interpretation. Treebanks can be
created manually or semi-automatically and are categorized into phrase structure treebanks and
dependency treebanks. For Thai, notable treebanks include CG Treebank using Categorial Grammar and
Suthee’s treebank using dependency grammar. A treebank is a data repository containing natural language
sentences with syntactic analysis in tree structures, reflecting grammatical relationships between words or
phrases. Key components include original text data, accurate word segmentation, Part-of-Speech tagging
with appropriate Thai tag sets, syntactic tree structures, standard annotation guidelines, and data formats.
Comparisons with other languages like English (Penn Treebank) and Universal Dependencies highlight
unique Thai characteristics such as absence of word spacing, ellipsis of sentence components, and
polysemous word usage. This article describes the X-bar theory, which explains internal phrase structures.
Thai treebank construction poses challenges due to the language's specific characteristics. The application
of X-bar theory to Thai grammar requires adaptation, including handling the absence of clear specifiers,
managing nested structures, and accommodating null nodes for omitted elements. Establishing robust
annotation standards involves comprehensive guidelines, standardized constituent types and POS tags,
validation tools, and diverse annotated examples. Thai treebanks are crucial for advancing NLP
technologies, particularly for automatic parsing systems, machine translation improvement, and Thai
languasge education. Beyond technical utility, Thai treebanks serve as valuable linguistic, cultural, and
language preservation databases, fostering further research and innovation in Thai computational

linguistics.
Keywords: Thai Grammar, Treebank, X bar Theory
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nsadeadaduldidunsnennsiugiui ddglunsmeudiunisusenanan1usssud 1wy
n1suda Mslesieianugdn n1sdudseiiudeniu lnsendeuselevivedlassasidhennsalluguuuudulyd
fagshliuseloadammnegndedunsfiniumesuselon feghatu nislivsslonilunsdad “varsmamii
laieg” nsdndiigndes Feadaliiledn varsn/umua/la/ed unuiiazdaledn nary/mm/m/da/lized
welessaiasgloamunsdaduuuusniidulldinnnidsiaomwuunisdindazgnleinsaiied Weldmasn
Agndeafamnsahluliusslovdlusudu 9 deluls wu thlvldfunsimsizianudnlusiuuin wieau
wszwmMIlensiaruidnindfugusnanliamuives nsaueduiuliionatlnglifiedosdiots
vioaiauuunadnlus

TnglilusunsuwaniastefiusmfuinnmmansdsnnasouanugniesesUsslondnade adauls
fuenluaesnquudnde adsiulduuulasadnand (Phrase structure) wu adsduldiiuil (Penn Treebank) wae

AdaF Ul an1 (Dependency Treebank) W Adsd sl an1Us1n (The Prague Dependency Treebank)
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Tunwlnedadadulide 43 (CG Treebank) [1] AlinguilensalianilniFua (Categorial Grammar) d9dneg

Y
4

Tunguadaduliiassadng uazadwiuliveas (2] Whensaifien uwifsaesssinmadsiuliassnnbensal
Arnety udlduanisairananadsiiidmiunevy duddufiodeslosnnuduiudiule Tnglddndu
Fosasramilousgidhensalifiunu (Generative Grammar) uneufiosuisuuaAangquilensalanwiidy
X-bar flosunelassadameluid (Phrase Structure) msldanuuasduiedrsiminusazmieslulasasig
Uselen wavgrnanuduluinlasasisslealafienuiandugean wamamsadeedswiuldl wasnsuszandly

Tususing 9

1. anuvuguazasAusEnauvesadiulilensal
passiuldlensal (Treebank) Lundsdayainussguszlenanausssusinseunisinssnianneduius
(Syntactic Analysis) Feuansluguuuulassasranulil (Tree Structure) iteagviouanuduiusiBshignsalsening

Amseraniglulselen lassasiadendnenseglusduuuvedlasasiauuuid (Constituency Structure) 3o

v vy
o o

lassaiauuuiian (Dependency Structure) MislTuagfuLLIMNINITIATIENLY [3], [4]
1.1 wwiRnnuguvesrdsuliihensal
wwrAnvesrdwiulyl Aen1sdnszuuteyanivilagdedennlassaiehensaliiuysdanunsainiula

Fevilianusadr Ul nuuudnasanien1wiaans i @eriula (Computational Linguistic Models) Taagnail

- @ a

UsgAnBan ssduszneuddnuesndsiulsl laun dilgndauazaiavesdmiordiidanguasmihfimaleinsal
wazANNEURUSBImnsE e
1.2 psAUsznaunanvesnasiulyl

adstulihennsellaeihluflesddsyneuddaiad:

o yateyadonuduaty fenmmieUstloafigndaidonannuvasing o wWu ¥1a13 153NTTU Ve
UnauvuT Wleeuvannmaneidaguiuukas U Y

e N15FAF (Word Segmentation) Tnstanizn1wilnedslifnisiiuassaseninamnisdadd wiuen
\Hutladeddnrenunmuesndssiull [5] Geenadesedofifervgasiamy

o M3fALUIHnYedAn (Part-of-Speech Tagging) AufazA1zgnAMmuUAYia Wu NCMN (FAuuanday),
VACT (n3ennszvi) Tneldseuuudinfimanyansuniwlng wu Thai POS Tagset 784 NECTEC

o Tnssadreduliliennsel (Syntactic Tree Structure) Tassadsiuansliiiuauduiusseninduiod
Inge1algiuanig Constituency #3e Dependency

o MoBUIgUsENoULMIEIU (Annotation Guideline) adsduls! Mfazdesdgioniouuuftinaenndos
Aulun139n9lAT9as1s Wy Universal Dependencies Guidelines [4]

o jUUUToya (Data Format) — Wy Bracketed format 1138 CoNLL-U format Fesassumsthlulfany

Y A4 A a sy wa
NULATDINBT Lﬂi’mﬁﬂl’amﬂiﬁuaﬂuum
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1.3 madSeuifieusuadsiuliveaniwna

mawSeuiieuiuadudulivesniedu 9 wandiduidnvasnmzvesnvilne fegatu:

e Penn Treebank (Mw1dangw) llassairauuuid (Constituency-Based) lngiin1sdnnguiddniau uay
annsndszndldfulinansawmanivainuans (3] fnsdrsdetuann maeldaiandaudd a.a. 1989 way
fanaifmnderiios Tnsauaudoyaniwaans (Linguistic Data Consortium) msadrdlivisssuudalusfuay
nsruazuily TnefFemamesdunounisusssinnuesdn (Part of Speech) mauasUszloauarnisidoulszney
AMesuaiuAndmiulstloadmadiliauysal

e Universal Dependencies (n1w1914 9) unnsgiulaseadranvuitanniinfunisadreadasulil
Fruneiiuuamianisivun “wad” (Head) waz “Fiifiant” (Dependent) fidenadaaiulunaisniu wu
danqw Uy Fu wazlne [4)

e Japanese Kyoto University Text Corpus Wadssuldiitan wudeafunwiing undnvaznsSesd
warnsldmeae (Particles) vlfaunsodmsgilassadaunvuianlddanuniiniwinefifinisaseldvos Wy

NM138rUILEIUNITONTIN (6]

Mulng Tanwazwmuaaliinisiulssasenineen n1sazesrvsenavlulselen Wy Uses1unsanssy
LAENNS MANMAIENUNT bUUSUNA19A Y F9IANNSA5 198 IR ULLR 09 l03 5 NN L duAUSITUIIRVDIN WY WU

NMsifAALRIIENN YTONSIANAUAWULEAEULNTY (7]

(5
(NP-5B3J
(NP (NMNP Pierre) (MNP Vinken))
EJ J}
(ADIP (MNP (CD &1) (MNS years)) (33 old))
(s 2))
(VP
(MD will)
(VP
(VB join)
(NP (DT the) (NN board))
(PP-CLR ({IN as) (NP (DT a) (JJ nonexecutiwve)} (NN director)))
(NP-TMP (NNP Nov.) (CD 23))))
. )

3UN 1 duliihiensal ves Penn Treebank
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This is a sentence.

PRON AUX DET NOUN

JUN 2 ununmlaseasemnuduius LU U

1.4 enudrdgylunsideuasnisussyndls
adaulsl WWuedesdiod A lunats A fouasse uuUssananan s TIuTA W
o M3finlinamuaUszlen wu adsulives CG Treebank Agnastsduilewduuvasdoyanivilne
ierhluRlnuasszleamauuubensaliaminGea
o MIuvanwIeneLASos
o MliaMumInevesUsElen
o MFRTwlassEdveerulunussunsTUselifmans
adadulsfFliifssusiifuunasdoya uddadusngruveanaluladaiusssunafanuusiugigs

Tuszaudaliennsal

2. maadueasiulilensalniwine
nsassadsilihonsalawilnesianuviimenaieusznsdesnnwineddnvaziamemnineduius
rsnamwglsy wu msliiinisiud mslifinmsdussassriieh uagnmsilasaiasslonannsoassesu
n3e1 viensauldlnglifnbensal dewmiiniseonuuilassadrsheonsaidniundaiulinuinedsiesende
nseUNguiMInTwIAaniidamguuazimnzay wildunguindniignuunld fie nauf X-bar (X-bar Theory)
Fudungquilassaanneduiusiiogaeliuumahonsalifiuyy
2.1. guf] X-bar fun1siaseilieinsal
nuf X-bar 1YunseuuwmAnfiosuislnseainanieling (Phrase Structure) Ingiaueinesduszney
Tensalnnusznn @ mnu n3en Aadndt vav) dlasasisuiulugueuvaiussdau loun:
e X (head): duivena
o X (X-ban): sefunansBsuszneuseiazduvetsusd
e XP (Maximal Projection): Qe Feorasadinvenediune (Specifier) kagA1uw (Complement)

ng XP liiteanneudruunglidesas lnglivdeifissngfetusaseungungiaun lunguiidnuis (X°)

JsanndeLiieangfed Ao X' — X (XP)
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Tneii X WUNIANY AN Wudwusdwduuwnuyszianves N, V, Adj, Adv, P 1 XP wnu NP, VP, AP, PP uag X’

Wl N7, V7, Adj’, Adv’, P’

XP
/\\
XP Adjunct
/\
Specifier X

N

X Complement
U 3 Tassasravilves xp

et Tunwdinge wWu “The Big Dog” gnins1zilu NP (Noun Phrase) Fail “Dog” \{u Head,
“Big” 1Uu Modifier uag “The” \¥u Specifier

dlovszyndfunuilneg i 28 “alfuilng” Tassadranu X-bar adudsd

e XP = NP (Noun Phrase)

e Head = “gtiv”

e Modifier = “falugy” @so1aidu part of NP %130 AdjP udausnisiina)

o 1aifl Specifier daauluniwlng Fwandiiudaunnsiiudalassaiisszninnvlneiuniesingy

2.2. m3Uszendld X-bar Aubensalntwilneg
usgud] X-bar azgaiauiananmsinvnwsinguiazaiwidula-gladeudy 9 wifannsauiy
Usggnaiteldesunsniwilveldluvanensd Tnsdesedomadanlasuisusznms:
o Specifier: Mwnlnedinliusng specifier Tauludd wu ludidmdunumiiou “The” w3e “A”
fadu NP lunwilneFasinuszneuse Head uag Modifier i (5]
o ey (Modifiers): s inganunsaiidvenelavatgguiuy Wi uuveny n3e1veny AnAnYivene
Fadoseenuuulassasresulslfsossunmumannansd (5]
o Tassadudou: nmwilveannsadddounatedu wu “wilsdevesiniFeuvedlsuiou” Fedaanis
N13IATILALUU Recursive AIUKLIVNITBI X-bar [8]
o M3agosAUsznoU: Mwilneaunsaagyszsu vienssuluuisuiun wu “Aut1iudr” defes
onuuulassaisiiannsa “mavane” Tuuniignazlel (9]
Aredofasanfang n1sumged X-bar unldiunisadng eassiuldniwilne Fslulynisasnuuunss

v
LY

Mgy walunslduuin “Iassadchensainfissiudu” wdsulidiudnvaziamzassnwlng
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2.3. f18819lATIF5 190N X-bar Y9191 lne

o

Uselon: “thiFeugrunilide” annsadnmeildlulassadauuy Constituency TneSagud X-bar fi:
[S NP nieu] [VP [V 81u] [NP wilsde] 1]
Tagannsaifiusedu X-bar I
[S NP [N" [N ¥niSen] 11 [VP [V' [V 8] [NPIN' [N viifdie]] 111 ]
2.4. msshsimindreanuandy
Tassadradselonifuadraimingendniedn heinsalmnuuizifunuulaifisusun (Probability
Context Free Grammar) Lunsasaananuduldvesdulifiairadulsslon udrinilasailsglonle

a ' <
HAauuazllugedn

9103V 4 dethudwiuanuiizsduresdulilasadisselonusn waz dulilassadieiiaedls

' I 1 ¢ a |
Anuaziduressuliiheinsaluuufaasuinnin

P(S;) =1.0x0.1x03x%x0.7x1.0x1.0x0.18x 1.0 x 0.1 = 0.000378
P(S;) =1.0x0.1x0.7%x1.0x04x18x1.0x1.0x0.1=0.000504

saiulassareiuliinuuiiaes ) dlemagnasialaninnd

(S)
(NP astronomers)

(VP (V saw) (NP (NP star) (PP (P with) (NP telescopes))))) (p=0.000504)

510 510
_— . _—
NP 01 VP 03 NP 0.1 VP 0.7
| N |\
astronomers VP 0.7 PP 1.0 astronomers V1.0 NP 04
/NN TN
V1.0 NPOI8P10 NPoa1 saw NP 0.18 PP 1.0
SE!".T st!a.r w!th telesclzopes star P1o NP o1

with  telescopes

35U 4 suldhensal nasulagesiu (e uaz ¥3)



JOURNAL OF SCIENCE AND TECHNOLOGY, SOUTHEAST BANGKOK UNIVERSITY
Sou
VOL.5 NO.2 (July - December 2025) JSC) 101

UNANNIBINTG

2.5. mathldldnuluadesuld
nsimualassasauldlaedmeu X-bar
o Tasahadianuaiianouazidusyuy
o dEdoNTIATISRluTRLaENMTainRuaNvuEnthienTal

aunsniludnuuudassdunsigviusylon (Syntactic Generation) o

e 5895UNSVYNY Treebank lUFNaNYTutoUNNTY
agslsiany defaaiinsimunsynsudstuvesssiamauasinualidany weliaunsoldluesesde
Futhedelaegraduszuu wu Tulasanis Thai Treebank 989 NECTEC [10] @l ulasan1sAwauinawiadain

AB9A1 Best [11]

3. AINIFIULATHUININITIAIATIEE1
nsdelaseasithennsalluadsuliifasondouuinieiidanunazaenndosiu wWelinisiinsenuselen
fianuuludainase wazawisoldnusuduedesflentwimansneufinneddig q Iiegadiuszansam
Tagiamzegrsbilunsdivesnming daldnvaziomeiunniaanawilungudula-gladou msfmununsgiu
Sefesinsanlimnzauiulasadreanwilne sielusedus 18 uazUselen
3.1. Tasea$19326Ua (Phrase Structure)
mwilnedunuiidlasadrawuuididundn (Phrase-Based Language) dsanunsaldlawanissauuy
Constituency Tree uaz Dependency Tree Tnsfinsdnlasiadndlussiunansiinnsanasiuseneuseldil
e 28AUL (NP - Noun Phrase): Wiu “dniSeungans” lne “dnSeu” Juunu (Head) 909
e 280381 (VP - Verb Phrase): 1y “e1untisde”
o ByWum (PP - Prepositional Phrase): 19y “lurfesiieu” Jadususheymun
e 2@n381Awal (AdVP - Adverbial Phrase): U “®e19510157”
waazadmsuenlaseasenelulrdaauaiuunumlulselen Wy Aunidsusesiu (Subject), NSTUAT

(Direct Object), n331509 (Indirect Object), @uaens (Modifier) L Uusu [8]

3.2. WnsgIunNsuinvdinaduaziviun (Constituent Labels)
Tnumsing q ludulsasinsdvundeninsgiu i elifamnsniinsgiviouvasteyalfog1eliszuy
Tnevhluaglidewnu:
o S:Uszlen (Sentence)
o NP: @AM
o VP: 38N38N
o PP:AUNUN
o ADJP: 2aRnuAN
o ADVP: 2&n3873iAunl

e N,V, PRP, AUX, etc.: wiam 7y Inusdarenn (Terminal Nodes)
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Tunsdlnwineg enadinsiinlvuname wu CL (Classifiers - Snwaiuna), PART (F19e), Wie NEG (FAUfas)
FasnPudmsumsinnubensalluusunvesneilng [12]
3.3. ASIANTANRUAILAYNITALRIAUTENBY
M lneddrdumuuy SVO (Usesu - n3en - nssu) Wundn uraiuisaadulaluunsusun wu n1séne
nssutuduiteiuniensarUsysuionsiuanusun w:
o “EWRUTTILAY” — “Autnuad”

o “Yrnuka’” (el “913”)

TnssadaduliidesanunsnsesiunsazUszsunionssulnouandluuaiignag (Null Nodes) niolngld
winfiers 15U PRO 130 @ Liteuansasduszneuiluslseg [7]
3.4. ANUABARAADINULINITFIUAINS
wiazfudnuazianzyosnvilng nsadrsedsiuliifaisddeisnnuannsalunisldausuiy
INTFIUAING WWU:

e Penn Treebank-style: 1tiun15WUe Constituent Structure WuuU Top-down wagn1suitn POS
wuvagLden [3]

e Universal Dependencies (UD): 11msg1usedunisiien fl4ldfunarsniwisustsniwlne
Taofin15U3uUge Schema liaenadesfunwifiiilassadrsliidudegy (Non-inflectional) wu Tne a1d waz
Keauny (8]

dmiunwilnedlassnisildiuimie UD egraduszuu 1dun Thai UD Treebank Tag NECTEC uay

1A59175 TWT (Thai Word Treebank) §sdnlassad1auuy flam wiou POS tagging wuy Universal POS [13]

3.5 WISz hensallanzuesnwing
AsdTanIsavatsunuIn: avdednulunitwilngetadulawamuiy nSen nsedrwal W
“HAU” — iU (V), i (N), HUS (Adv) T999991@8USUNBaZELINIE Annotation 7ATAY [9]

1Y

Mdnwamni: nwlneddnuauy delinuluniwdings Wy “tniSou aes au’ — “ass” iHuduan
“au” [Judnwuuiy fesuenaonanAuIuvan (8]
AILUALRUNTA: WU “Uy”, “B7, “§”, “Ar”, “ag”, e?iﬂﬁmmﬁwﬁaﬂus:ﬁuﬁ’ﬁmﬂﬁﬁ’ﬁ (Pragmatics) thay
asiiufinianiy Wy PART wie INTJ iilougnaniig
fogalassasnesulil (Luu Constituency)
[S [NP [N Hini5eu]] [VP
[V Au]
[NP
[NUM @a4]
[CL Au]

IN 973011 1
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3.6 TolAuDLUL
ﬂ1ﬁﬂ"muﬂuﬁmgmﬁﬁmiﬂizﬂauﬁa&J:
) fjﬁamﬁﬂimﬂa%ﬂﬁmiamquﬂigﬁmmm/ima
e $15°9AYDUDY Constituent Types wag POS tags
o STUUNIATINADUANNADAARDIUDIIATIASNS (Tree Validation Tools)

o M39ATIFAIBENS LiiuANBE LY (Annotated) NTANUMEINVAELAYATOUARNAN BTN INY

4. nsUszendld
adsulihennsainnwinedunumddglunsiauimelulagnienvimansaeuiiunes iieswindu
wndsdeyaidelassaing (Syntactic Structure) fild$unisnsavaeunasdnsifovudedradussuy adsdulsl
A MIdI88n5EAUANLLLUE1YDI5EUUUTENIANANTEI5ITHVIR Tnglanizet1ad sfuntunlne
Faflanududouludnneduiusednann
4.1. MIimuszuvInsTzilensalonludi

wilsluusslevindnvesadasiulsifensltiluteyailn (Training Data) dmuaiisuvudrassnsiiase
Tnsaafrauszloadalusiliinazduuuy Constituency Parsing 138 Dependency Parsing daidusingiu
Yoansulanwinisiaudilannunuieveslsslea wazszuuauneuluniwlve [5]

#eg1a1t1 Thai Dependency Treebank fifannlng NECTEC IdgminlufinszuuitliluanuunisGous
fedeadng (Machine Learning) wax N338u31T98N (Deep Leaming) Wu BERT-Based Parsers dmsun1wile
Faanunsoandefianannlunsiiaseilasadrchennsaiasldosnefiteddry [13]

4.2. Mm3vSulssssuuklan1s

nsulan1w1onlugld Wy Thai-English #50 Thai-Chinese) qeilszans ammunniuilestuuannse
dlalassasnnduazunuimvesditulsslonegregndes adsiuldvigliuuudiasmsuidlalulsgsiu n3en
EGQEREY S'TiaﬁmaGiami%’ﬂﬁﬁvﬁﬂLLaxn15%’mammwwmaﬁgné’aﬂummﬂmewm [14]
adauld nnunefionlosiu adsduld vean1wdu (Parallel Treebanks) Ssanunsaldlusu Cross-Lingual
Alignment wazn3szuUEnAsLUaLuUU Supervised laagnsiusednsnim

4.3. MyannAMaNYUENIINEFUNUS (Syntactic Feature Extraction)
adauliinglunsainaudnuasddheinsal wu sUsuuid anudnvesdiuldl duniwessesunse
n3s1 GeanansodlUidlunaneay w:

o MIATIRADUANIUYNABIVBIUTELEA (Grammar Checking)

o MsUsziliuAUGUTIUTDITRANY (Text Complexity)

o MadsUseloalussuuaunun (Natural Language Generation)

Tnslamgiun1ulned windnisavesduseneu W Usesiu wienssy adedulyiifinudodune

ag19azL8 Uz sz ydIuTi uilvey wazidugiudeyadmsuszuuraudilanien (Natural Language

P P
=

Understanding) Naneag47u
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4.4. MTIRVNWIAENTITAIUIN (Computational Linguistics)
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4.5. MIFUNWIINYUALAIYIFENS
Tugumsnmeadeiuldbensainwlveanunsadluididuwadodionsaoudmsu:
o Ms@suvanbigInsallng

o NITADUAIWIAIAATITIINATIYN N1TTATILANONITADUVUNUFIUVOIAFIA (Comprehensive Of

aaa

Corpus-Based Instruction) dufu3sfitharwifildauaianldlunisaou Fenuinfidrutisenuszdnsam
UsyAvsnmnsdounuldgedu 15
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