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Academic 2017

ABSTRACT

We read many documents every day, and it is desirable to be able to choose which
documents to read more easily and quickly. In due course, not only what is written but also how it
is written are important factors for document choice. There are a variety of characteristics in how a
text is written, and one important idea is text readability, which is characterized by difficulty levels
of words, phrases, grammar, etc. that are employed. Text readability for Thai documents, however,
have not been extensively investigated. This research proposes a new method for text readability
assessment for Thai documents which consists of new text readability features and a new readability
assessment technique. Based on human observations of a large Thai document set, this research
focuses specifically on the use of seven different types of loanwords in Thai: 1) Pali word (P), 2)
Sanskrit word (S), 3) Orthography (O), 4) Pali and Sanskrit word (PS), 5) Pali word and
Orthography (PO), 6) Sanskrit word and Orthography (SO), and 7) Pali, Sanskrit word and
Orthography (PSO). Employing features of these loanwords, we propose three new Thai text
readability assessment techniques and compared them with human assessment. These three
techniques count the frequency of those loanwords to cluster Thai documents into three levels:
Easy, Medium, and Hard. Each technique is based on different clustering methods: 1) Document
clustering using the proportion of the total number of documents (DoC-A) 2) Document clustering
using class interval calculated from the actual maximum value (DoC-B) 3) Document clustering
using class interval calculated from the actual maximum and minimum values (DoC-C). Our
comparative experiment among these three techniques shows that the DoC-A technique is most

approximate to human assessment at 75% of accuracy.

Keywords: Text Readability Assessment, Writing Systems, Thai Language, Loanwords, Pali

Language, Sanskrit Language, Text Clustering, Loanword Extraction
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2) aniums lagldonaisaananiy men laan TUsunsudumni (Search
. < ~ =R
engine) 1JUNTUANYN
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2.1 STUUMTIAY

[ (g 9 [

@ o
FZUUM AU (Writing System) A0 FAVIFYANHAUWITOAIONHIHMTUNS
A ' ' < ~Aq ¥ a o '
ﬁ@ﬁ’]ﬁllﬂuﬂ’]iw‘jﬂﬂluﬂ']y']@n\‘] 9 @EJNHJ‘L!S%‘U‘U Tﬂﬂuﬂﬂﬁmi%ﬁzﬂﬂlﬂﬂjﬂuﬁ']u'ﬁﬂf’)’]ullaz

D) A g ) o o & Y A ) 0w o
L"UﬂﬂunmJm‘iml‘(’Juuu"lﬂmﬁﬂuiﬂﬂ"lni]mJuﬁeQiJﬂ’ngmwwmﬁ’dminmimﬂam

[

) o o S A o Z & ' o o ¢ ' o ¢
LﬂJTi%ﬂl@QﬁﬂJﬁﬂBmﬁﬁ@@ﬂHﬁuu o ‘QNLW]ﬂ@]?ﬁ%?ﬂﬁﬂ]ﬁﬂﬂﬂliutlﬂi‘lﬂ?ﬂ duan¥UNI

o o g

[ Y]

a @ 4 a [l I a e
ﬂm@]ﬂ”lﬁ@]g 1l ﬂHﬂi’ﬂTW’J”Iﬂ Lmzﬁu il FHAVDITTUUMTVeULLNoNY U 6 ¥Ha Al

g

2.1.1 Abjad
. =) =) d' a Y A A 1 v 1 g’/ 1 =
Abjad fip szuUMsAsun Taginaudrvzlimswandyruzmniu uaazling
o W a 1 g‘/ 1 a o [ < a [ ~
mnvaseluueus oy wu sSundmswan usunmemnau aagii 2.1 naesdanis
[l @ . @ @ oA
Taszuaz lildaszvoany101%5D (Arabic) Hazmp1dU3 (Hebrew) Tnodydnbaindoudie

Y =2 dy = . A Aa = 9 Y
l’duﬂi% HUWON T8 UBNINUTSVUNTIVYU Abjad i]%i]ﬂﬁ‘ﬂ%‘lﬂﬁl"l]Eluiﬂﬂ"ll’ﬂll‘l]‘;]ﬂﬁl gnLIu

v
X o v A o

1 Y
eny3YNI3an (Ugaritic) ua lutvgiiu@nldauliuds dednusndadldludeqiniaai

q

1) 313 2) 0131 3) W NITY (Samaritan) 1AL 4) HiT8 (Syriac) (Ager, 2017)



Vocalised ! } Unvocalised

N

a

aghl agh

Vocalised Unvocalised

safah = —)9\)) oV

(language)

= lugha hfs hfs

51 2.1 mslFaszuaz luldaszvesdnusomsunazdug (Ager, 2017)

2.1.2 Alphabet

: Y @
Alphabet ﬁ@ jgll‘l]ﬂ’]il:ﬁﬂug\iﬂjgﬂaﬂﬂ’)ﬂWﬂiy“]fuguaga‘ig Glull’NﬂTH’]

) o 1 @ @ @ 1 % 1 < 1
AIHITUUADEDNYT ‘Vi’%@ﬂﬁi’mﬂu‘ll’EN’t’)f‘llﬂliﬁ]glmulﬁﬂﬂlmﬁﬁﬂlﬁﬂﬁ WU MBUFN (Czech) LN

v o 9 v (2 . (2 {
Tumandunuluviamuiszuny ldvaredeq iy MB109nYY (English) HAAIAINITINN 2.1

Taesnysivaduld manesa snysfiunude %¥ (sh) VOIUAAZNIH

d' 3 1 o A Y = 1
AN 2.1 AIDYWANUNUAIYLT YN ¥ (sh) VDUNALNIY (Ager, 2017)

MY

% | o
AN

My UONIN (Afrikaans)

sjampoe (shampoo)

MEUFN (Czech)

Splouchat (to splash)

NHIBINGY (English)

ship, election, machine, mission, pressure, schedule

MY NSRS (French) chat (cat)
NBUIDTHY (German) schén (beautiful)
M1 lesy (Irish) mise (me)

4
MEUIAT (Welsh)

siarad (to speak)

s A .
NY1915ULUY (Armenian)

2 WP WeON) W (Saturday)

Jd .
NB1903L98 (Georgian)

Od™M@OJO (sorry)




#196190n15 U5z DY Alphabet Hiaaldlutlagiu 1w e15mitio (Armenian)
a_a irqe J 2 . = = a Y .
Jaan (Cyrillic) 905198 (Georgian) N3N (Greek) tN1¥1a (Korean) agau 15371 (Latin/Roman)

o1 ln@e (Mongolian) (Ager, 2017)

2.1.3 Syllabaries
. A = A = 9 v = .
Syllabaries A9 5$UUMIVSUNNANNNGIVDINUNTOONITEN 1A8 Syllabaries
9 o Y] P = P o . 1 ] 9 %
v lddyanyalNuaaadane19a Fane19a 1y Syllabaries Tagdrulvaazilsznouarendysus

A A2 A 1 1 =S
HASHTE NTIDUNUUATTSDYNIAYD
Hiragana  Inuktitut

ka| HV || ki| P
ki| 2| [ku| d
kul & ||ka| b
ke H— «| b
o =

[ C4 @

! o v J 1 @ a
iﬂ‘ﬁ 2.2 mumuﬁmanymmm’anyﬂmmazwmmszmwanmaszmm (Hiragana) uae

U g

oNYI1EN 1N (Inuktitut) (Ager, 2017)

[ @ C4 [

A =2 o ' ~ '
%']ﬂgﬂ‘ﬂ 2.2 LA @’J@ﬂ’]\iﬂ'ﬁﬂﬁﬂﬂl‘ﬂﬂﬂﬂ’lill‘ﬂu iyaﬂﬂmmaqaﬂﬂiiuuﬁ

J 1 [ v ' 4
AENYWANTEHINNONYT Hiragana L0g Inuktitut Tuonys Hiragana UNUITIIVDULAAZ NYIA

[

ModdnyaluAnA19NY @IUSNYT Inuktitut WUNUITIVDIUABLNONAAOANULANAL

@ [

t4 [ @ t4 <] = @
VBINTTINLUUIVDIAYANH U LS TY ﬂ}lm"llu'lﬂlaﬂiﬂgsl%}mlflul!ﬂuw&lﬂd%u$ﬁ$ﬂﬂ

g

A196190NY5 1Us2UY Syllabaries 71191199171 195 190 157 (Cherokee) 1oa

7181 (Eskayan) FILNMUL AAIATUE (Katakana) (Ager, 2017)



2.1.4 Samanto-phonetic

v 4

Samanto-phonetic A9 52 UUMSIsUN lFdydnyalunwFosazauY

[

] ¥ [ o o A 3/ 1 [
Tasna Iun@euluszuums@ouilaziims l¥dadnyaisuiuuin lagis uaduarans oy

9

Y
A =3 1

audananwu unileuluszuumsieuiigni3enan Logophonetic Morphonemic Logographic

Y

. o [ o . 1 I~
W30 Logosyllabic @ty AHAlVUOITT UM TS ULUY Samanto-phonetic uigeenu 3 Yszian

@

N

=le

o

: o oa
2.1.4.1 Pictograms la1¢ Logograms Taen Pictograms Ao ﬁiyanymﬁﬁ

[ 4

Y] =2 o o o A A = A o ! & A
ﬂ'J’]llﬂa']fJﬂa\iﬂﬂgﬂaﬂﬂmﬂlﬂﬂﬁﬁﬂﬁu']ﬂﬂﬂ 1a¥ Logogram A® ﬁiy AHULNUFAIUNUL 1190

Y
[

NINYAVDIFN

o o o

{ a L g
2.1.4.2 Indeograms A9 deyanyalnunuaNNAaNIUINTTTY

o

A (%

[ P 9 1
2.1.4.3 Compound characters f1® ﬁﬂujaﬂymﬁﬂﬁzﬂamm 287U Av 1)
4 a ] = ¢ A4 oA =
29AUTZNOVITIANUNNIY FIIZUTAIDIANUNNG 1A 2) 29AUTZNOUINBINUTOY FIVE

= =
UHAPNDINITODNLT YN

A o

' 9
Tutlapiiudnysned luszuun5WeU Samanto-phonetic HAIH U (Chinese)

4.
U (Japanese) (Ager, 2017)
2.1.5 Undeciphered script
Undeciphered script Ao s2uumsleuidelilasunisaeasiea o009
9 [
185unsaeasHauALIa@ N0 Y (Ager, 2017) B4'lauansd19619v095 VUMV BU

Undeciphered script o ammae Uil



gﬂﬁ 2.3 Old European (Ager, 2017)

J

11317 2.3 Ao MedndyanuaingnilszAng 1u%9 6,000 53 4,500 1 fou

a3

a J o . ¥ { [
asaanna 1y ¥9lagnaunuluiuininz Tuoenifesldvesnidylsy (Ager, 2017)

‘I.Iﬁ 2.4 Harappa script (Ager, 2017)

[ (3

nng1lil 2.4 fe Fedudydnuaiignldluesesssuguuithaugvesdude

@

[ 1 a o o 1 ] [ J
119949 3,500 949 2,000 3 ABUATAAANI 1Y vunwdeni hilsdadnuaiveaniy Tuvasi

9

q/

A qz e & zg A Y a a A V.
VNAULEDI anHyul ‘Lll’]J‘Llﬂ"lH”I"IJ?NGBW’JWHLZJ’ENGNLQZJ"UE’N’OHMEJ (Dravidian) (Ager, 2017)
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gﬂﬁ 2.5 Proto-Elamite (Ager, 2017)

=

1 U ] QJ o § g 1
1IngUf 2.5 fie dArededydanuainysingiuludszuia 29007 nou

o

a J A 2 d A [ a J . @
ATTAANTIY Glummcym (Susa) “INL‘]Julll'f)\‘]‘ﬂﬁ'Nﬂl@\‘]ﬁ]ﬂi?ﬁiﬂlﬂﬁ']lli]ﬂ (Elamite) ﬂ%ﬁguu

[ Y
go1uiuvell Ao UssmaAdrs U (Ager, 2017)

311 2.6 Linear A (Ager, 2017)
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A o ] 9y

A @ [ o A 1 = = 1
913U 2.6 A ArededyanbainlFlusa9 1,800 D9 1,450 nowu

v

a J o I 1 =< A =2 a ~ Y A @
ASAAANT 1% 1 ULHUITANTUNNAIUUANMHE? ANAUNUNNISINTNAUD T (Knossos)

VUINZATA (Crete) YTInANI s (Ager, 2017)

gﬂﬁ 2.7 Phaistos Disk (Ager, 2017)

(2

~ A @ 1 @ A q Y = l a d o
931N 2.7 Ao dredadyanyainlaluilszuia 2,000 1 neunsaadns 1y
I 1 = a =\ Y A [T . A
Wunnusnasuuaution gnAunUANTz 519533 luuau (Minoan Palace) TuiiolWaod

(Phaistos) UUIMZATA Uszmanss (Ager, 2017)

2.1.6 Syllabic alphabets
Syllabic alphabets 1130 Abugidas A9 52UUMTWeUNLAIULsENOUNEN AD
4 s 9 g Y é Y [ = d‘ [} o w ]
WeA TAgNeNATIVUIINNIYFUL FIndyruznonysaziiase lulsinggiinvey

A A o o A A 9 >~ = A A = Y]
HJ@Nﬂ'lﬁﬂ'lﬂ‘]_lLﬂﬁ@\?ﬁiﬂElﬁ5@3ﬂﬁ3$£ﬂl11ﬂﬂ$ﬁ1w1§ﬂlﬂﬁﬂulﬁﬂ\iﬁﬁﬂl\wﬂlﬁﬂ\il’lﬂ



Consonants Consonants vnth vowel dlacntlcs
1

F @ T OFT RN LT

- (\N\
ka kha ga gha na ka khi ar ghu na
Independent vowel letters Conjunct consonants
H AT T i 3 & T Y e §F
a a i T u kka khka ggha ghna nka

[l
A o w

319 2.8 6nNBIININIAT (Devanagari) fialse NOUABNEY UL 32 WoRYBULNMNVATE LAz
NANNEYFUE (Ager, 2017)

A D= @ A A 9 @
ir]ﬂgﬂ% 2.8 Ll,’dﬂﬂmﬂuaﬁ @ﬂﬂilﬂ3u1ﬂiﬂﬂigﬂ@ﬂﬂjﬂWﬂﬂJ%Ug 03

Ao w ' o A A 9 Ay Y} ¥ A A A
weyruzNMnudase uazngqundgyruziouny Tasarundoudiaduilse fe sudszidiou
o v Y d %

Ay luw VYU maﬂmm’smﬂﬂmwummauﬂ (Hindi) sw11a (Nepali) 118 (Pali)
Fuanna (Sanskrit) 1azdu
(4 1 [ . P~ Y o 1 @
#208199nY3 1132 VY Syllabic alphabets N 14 1 U9 91U 190 Wanaund
] 14 a
(Bengali) Wil (Burmese) 1tn2u195 15105 (Fraser) 103 10i1)e (Ethiopic) ay911 (Punjabi) 179

(Hmong) t0@n 14 (Inuktitut) 1Y45 (Khmer) @14 U1 (Lanna) 817 (Lao) 41818184 (Malayalam)

#1U (Shan) NUW (Tamil) I (Tibetan) Tne (Thai) (Ager, 2017)

2.1 vian,mu Ing

M IneliszuumsmsiWeuny Syllabic Alphabet (131509519821989 147
. ¢ ' P ' '
9 2.1.6) MIUNYIIA FUAASWENAVDINIY 1N D819 00A091T2NOVAIY 3 42U Ad

@ Jd 4 1 o
WoYUL @32 uaz23Tgna U a1 11 w1 1enesalszneudie 4 @ Ae weyBUY A3z
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253N UATAIAZNA 1FU AU DY 17 WIoNGYTUL d52 13TUYNA azmTud 1w Tan 1o
4 4 9 1 A o Jd o [ S
WIW 1Az D NNENAUTENOUAIY 5 TN Ao WEYBUL T52 ITTUYNA AITZNA HAZNITUA 1T

do o £ R I o X & o Y &
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a = 1 o Y 1 v li‘
Hazunnse 501 Use Ton (MYe NOIVIaD, 2550) Llﬁ'ﬂ\iﬂﬂgﬂﬂ 2.9

szlun
74 7
o) Ml M Ll
‘ ¢ ¢ . ¢
WA WA WA nean WA
ngu ngu ngn ngu ngu
onuszng anuizing onuszng anwszIng dnvszlng

Wiy g || wigwue || w2 || assugnd || @azea || ndaee yvynd || dmFua || wigue yreugnA || @azon || Fmdua || wigwes FrTgns

31 2.9 Tassadudisusuvosntiienis Ing
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aautasnnenyaiide Faglianenusnelasumsoieneadnyuzuaindny s
R - T A ' 3 o A Y o a o a a =
@e Futluenysnimun taztusnysnidluaunuilasnysnals o malundlylsuazionsy
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any Iy

/'/\

o =1 -7
ONHINIIHY onusylsl
LY L4 w =l
ANHIAGUD ONYIINIUIAT
y
onysnon lusIm
DNYIUON any3 Ing DNYINIUI

51 2.10 Auvessnys Ine (q5ed wad lwyad, 2532)

o @ i 3 @ 14
onus Inglutlegiiumisesnilu 4 Uszinn Ao wiywus a5z 1550gN4A Loy

(2

2.2.1.1 Wy wuz Ao dyan

(2 9 [

d A (% A 9
avseonysa1svYseaunuasy oy

rad

@

9 o A o o =1 A = 19 ¥
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U o o

e % 44 31 fio (fdfs noawas, 2550)

L | | N | N |
LN S T T N
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U 1 1 W W w W f
i\ 8 5 a o) ol Y a
W W 5 g

o ) I o 1
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1) wiyruznae Ao winyyurdmsudouding q lu wadlne

° 2 o o o A A 9 ' o =
AU ATUTNTH LASAIIINNIHIDU VIEJ;J?JﬂGHGlumHﬂVIEJ U LUNT DNNHE U B

y ¥
Usznoudeniving 21 31 fe

f U fl 3 ? 2 ¥
f 0 7 U 51 W i
3 o 5 a o) a ¥

2) wiyruzianie Ao wigyuzdmivlouluvouvaiing

o d' = =) o 9 g’/ A
MWEAMNYINNNEIUIEA duanga tazmynIelsundd Usznouarenvua 13 31 Ao

[ a A @ = [ A da! A Y
3) WYY BUSLAN 7D WEJiU"]ﬂlZ‘ﬂﬂ']‘]el'lhl‘ﬂEJﬂ']‘ﬂuﬂLWllelluLW@Glﬁ

9

= ! =) o =) d‘ 0d d’d ] o = o 1
L‘WEN‘W@LLﬂﬂ"ISL“]Jﬂuﬁ1tuﬂﬂ1uﬂ1y1l1%ﬂ HDINWIYBUSNUT N ITUMNHIVIALASTUTNA lliJ

De

= o Y = 2 o & Y Y wa A Y
ﬂ1u1§ﬂl"llfluﬁ']lufl\‘lﬁluﬂ']}:l'lulﬂflulﬂﬂiﬂnﬂlﬁﬂ\j %\‘]ﬁ]’llﬂuﬁ@\j YYALWNUY ﬂizﬂ@ﬂﬂjﬂ

9
[

Nariua 10 31 Ao



16

% o as Y A v dy A o o
woyauz 1ne 44 31 minduunauds 14 Basi e mandzna Auilusmh
J o LY} { [ (% o (% v % 1Y J
Mo 1ase19A 8N¥5g 0NBIIAGT ONHIAIV ONBII @AY HAZAINITUA T1WITOUAA
Y
srvazivea laaans 111 (fde neanas, 2550)
% A o [ Y o A 4
1) WIATIAIALNA AD MTTILUANTYFUL R 18R 1T ONE1IA
@ a o 1 o A PR o I o
(fraznn) mumsesndeadmsuaznalumvsonerany q uumily 8 11931 Laadaa

=
ATNN 2.2

M3 2.2 Y1919 NA

AT ndyyuzazna fI0E19R
nn ) Y f EY UN 12 WITA 1N
[ 4
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Learning) A FTWNOINIINLADS UNTTU (Support Vector Machine: SVM) LLag AT NS
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L@ﬂﬁ"liiﬂﬂﬂ'lwu@GlWl@ﬂﬁ"ﬁm@qjgﬂﬂaﬁuﬂjgﬂnﬁﬂﬂ’]ﬂﬂ N 200 mjllﬂuﬂlﬁlﬁﬁyﬂﬂlﬂyjamﬂu
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Paragraph (CPW) Document Ranking 7) Hybrid ranking Faiumatanauailvseuimey e
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v
=\

X a o I av 1 awv 1 Y
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Go gle. data mining Aa = § Q
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HansAumlsyunaL 82,200 s1uns (0.51 Juil)

UNANUMIINsANELAEIAY data mining Aa
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