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Abstract---This study investigates potential linguistic parallels between
the Dravidian language Tamil and the Koreanic language Korean,
evaluating whether observed similarities may reflect typological
convergence, lexical coincidence, or indirect historical contact through
maritime trade networks before the creation of Hangul in 1443 CE. The
analysis compares  phonological systems, consonant-vowel
organization, morphological features, orthographic (letter stroke)
patterns, and lexical correspondences, while applying computational
string-similarity metrics to a dataset of 100 Korean-Tamil vocabulary
pairs. Phonological inventories and historical script forms were
compiled from established linguistic sources. Lexical similarity was
measured using six computational models: Damerau-Levenshtein
distance, Jaro similarity, Longest Common Subsequence (LCS), Cosine
similarity, Jaccard similarity, and Ratcliff-Obershelp similarity.
Hierarchical clustering (UPGMA) was employed to classify similarity
levels among lexical pairs. The analysis produced the following scores:
0.5736 (Damerau-Levenshtein), 0.2255 (Jaro), 0.6001 (LCS), 0.4683
(Cosine), 0.3441 (Jaccard), and 0.5716 (Ratclif-Obershelp), yielding an
overall average similarity of approximately 56% across the dataset.
Clustering results further identified groups of high, moderate, and low
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similarity. Both languages exhibit typological features commonly
associated with agglutinative systems, including suffix-based
morphology, Subject-Object-Verb (SOV) word order, and consonant-
vowel syllable organization, as well as limited resemblances in
orthographic stroke patterns. The observed consonant-focused lexical
similarity reflects moderate phonetic and orthographic resemblance but
does not constitute evidence of genetic relatedness or direct linguistic
contact. While Indian Ocean trade networks provide a plausible context
for indirect interaction, the absence of direct epigraphic evidence
suggests that the similarities are best explained by typological
convergence and lexical coincidence.

Keywords---comparative linguistics, computational linguistics,
Korean, maritime trade networks, Tamil.

1. Introduction

Comparative linguistic research frequently reveals structural parallels among
languages that are geographically distant or genealogically unrelated. Such
similarities may arise through typological convergence, historical contact, or
independent linguistic evolution. One pair of languages that has occasionally
attracted scholarly attention in this regard is Tamil and Korean.

Tamil, a member of the Dravidian language family, is one of the world’s longest
continuously attested literary languages (Steever, 2019). It holds official status in
India (Tamil Nadu and Puducherry), Sri Lanka, and Singapore, and is widely
spoken in diaspora communities worldwide. Historical sources, including the
Periplus of the Erythraean Sea, describe Tamil-speaking populations as active
participants in the Indian Ocean maritime trade (Liyanarachchi, 2013).
Archaeological discoveries suggest that early Tamil societies developed urban
settlements, literacy, and metallurgical technologies during the early historic period
(Ashok, 2022; Suresh Kumar, 2025). Excavations at the Keeladi archaeological site
(Fig. 1) in the Vaigai River valley have uncovered brick-built structures, ring wells,
weaving tools, iron implements, and Tamizhi (Tamil-Brahmi) inscriptions dated
between approximately the sixth century BCE and the third century CE (Suresh
Kumar, 2025; Sivanatham, 2019). These findings suggest the presence of an
urbanized and literate society engaged in craft production and regional exchange
networks, while revealing no definitive material evidence of a rigid caste hierarchy.
Additional studies of ceramic materials from Keeladi have identified nanostructured
carbon coatings on pottery surfaces, suggesting advanced technological practices
in ceramic production (Kokarneswaran et al., 2020).

The Korean Peninsula likewise possesses a long history of cultural development.
Archaeological research indicates early pottery traditions dating to approximately
8000 BCE, followed by Bronze Age and Iron Age societies that developed complex
agricultural and political systems. The Korean language represents the Koreanic
language family and has historically been written using Chinese characters before
the creation of the phonetic writing system Hangul in 1443 under King Sejong (Kim-
Renaud, 1997).
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Despite the considerable geographical distance between southern India (Tamil
Nadu) and the Korean Peninsula—approximately 5,000 km—historical evidence
suggests that long-distance maritime trade networks connected South Asia with
Southeast Asia and East Asia throughout antiquity and the medieval period. Tamil
merchant guilds played an important role in the Indian Ocean trade, establishing
commercial networks extending to regions such as Southeast Asia and southern
China (Dayalan, 2024a; Verma, 2005a, 2005b). These networks enabled long-
distance exchange of goods and cultural practices across the Indian Ocean and
East Asian maritime regions.

Several earlier studies have explored possible linguistic connections between
Korean and Dravidian languages. Hulbert (1905) conducted early grammatical
comparisons, Clippinger (1984) reported lexical correspondences, and Kang (1990)
suggested that certain Korean lexical items might reflect Dravidian influence. More
recently, Hae-Young (2021) examined lexical and grammatical parallels between
Tamil and Korean. However, such claims remain controversial within historical
linguistics  because systematic sound correspondences—required for
demonstrating genetic relationships between languages—have not been
established.

In addition to linguistic comparisons, scholars have examined cultural parallels
between Tamil Nadu and Korea. Lee (2017) examines possible cultural connections
between the ancient Garak Kingdom (Gaya/Geumgwan Gaya) and South India,
focusing on the symbolism of fish worship, which may reflect shared cultural motifs
transmitted through these networks. Similarities in certain ritual practices,
traditional foods, and agricultural customs have occasionally been cited as
potential indicators of historical contact (Arokiyaraj et al., 2021). Nevertheless,
cultural resemblance alone cannot establish linguistic relationships and must be
interpreted cautiously.

The present study investigates possible Tamil-Korean linguistic parallels using a
combination of comparative linguistic analysis and computational similarity
measurement. Specifically, it addresses three research questions:
1. What phonological and typological similarities exist between Tamil and Ko
rean?
2. To what extent do Korean and Tamil vocabulary items exhibit measurable
phonetic similarity?
3. Can historical maritime trade networks provide a plausible context for indi
rect cultural or linguistic interaction?

To answer these questions, the study analyzes a dataset of 100 Korean-Tamil
lexical pairs using multiple computational similarity metrics. By combining
quantitative linguistic analysis with historical contextualization, the research
evaluates whether the observed similarities between Tamil and Korean reflect
typological convergence, coincidental phonetic resemblance, or limited contact
through historical trade networks. Rather than attempting to establish a genetic
relationship between the two languages, the study focuses on assessing whether
these similarities can be explained by structural convergence, lexical coincidence,
or historical interactions facilitated by long-distance trade (Liu & Tang, 2024).
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Figure 1 Keeladl excavation site and museum artifacts. (a, b) Brick walls, collapsed
roof tiles, ring wells, and terracotta pipes at the Keeladi site. Museum exhibits
include (c) gold ornaments, (d) glass beads and ornaments, (¢) comb-pattern
pottery, (f) large iron sickle, (g) iron furnace and blowpipes, (h) Indus signs and
Keeladi graffiti marks, (i) bones of bulls with humps, and (j) spindle whorls. (Image
source: S. Arokiyaraj)

2. Historical Background of the Script

The earliest form of Tamil writing is Tamil-Brahmi (Tamizhi/Tamili), which later
evolved into Vattezhuthu and eventually into the modern Tamil script.
Archaeological excavations at Keeladi in Tamil Nadu have uncovered pottery
fragments bearing Tamili inscriptions (Tamil-Brahmi) dated approximately to the
sixth to third centuries BCE (Suresh Kumar, 2025; Sivanantham & Seran, 2019).
Tamil-Brahmi inscriptions have also been identified at several Indian Ocean trade
sites, including Thailand, Oman, and Red Sea ports in Egypt, generally dated
between 300 BCE and 300 CE (Dayalan, 2024a; Mahadevan, 2003; Sidebotham,
2011; Dayalan, 2013). As illustrated in Figure 2, these findings suggest that Tamil
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writing circulated along maritime trade routes through the activities of Tamil-
speaking merchant communities.

Before the invention of Hangul, written Korean primarily relied on Hanja, a
logographic writing system derived from Chinese characters. In 1443, during the
reign of King Sejong of the Joseon dynasty, Hangul was created as a phonetic
writing system designed to represent the sounds of Korean more accurately and to
improve literacy among the general population (Kim, 1999). Hangul is often
regarded as a scientifically designed script because the shapes of several consonant
characters reflect the articulatory positions of the speech organs during
pronunciation.
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Figure 2. (a,b) Potsherds with Tam111 inscriptions from Keeladi (600 BCE); (c, d)
Thailand (200-400 CE); (e¢) Khor Rori, Oman (100 CE); and (f) Quseir al-Qadim,
Egypt (100 CE). (Photo source: S. Arokiyaraj, Keeladi Museum)
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3. Materials and Methods

3.1 Data Sources and Collection

Historical and linguistic data were collected from peer-reviewed academic
databases, including PubMed, JSTOR, Scopus, Google Scholar, and institutional
thesis repositories. Searches were conducted using keywords such as “Tamil,”
“Korea,” “comparative study,” “language similarity,” “proximity analysis,” and
“machine learning.” Linguistic data related to the Tamil and Korean writing systems
and phonological features were compiled from secondary sources, including online
encyclopedic resources and published linguistic studies. A dataset of 100 Korean—
Tamil lexical items was constructed for comparative analysis, focusing on semantic
domains such as body parts, agriculture, and family relationships. The study was
conducted over four years, from January 2022 to January 2026.

3.2 Phonological and Structural Comparison

3.2.1 Tamil Vowels

The Tamil vowel system contains twelve vowels (uyireluttu), traditionally classified
into five short vowels (kuril), five long vowels (nedil), and two diphthongs. These
vowels roughly correspond to the vowel qualities represented by a, e, i, 0, and u in
English, although their phonetic realization varies depending on phonological
context (Fig. 3a).

3.2.2 Tamil Consonants

Tamil includes eighteen consonants (meieluttu), which are divided into three
traditional phonological categories: vallinam (hard consonants), mellinam (nasal or
soft consonants), and idayinam (medium consonants). Examples include vallinam
consonants such as & ka, & ca, L ta, & da, LI pa, M ra, mellinam consonants such
as MRl na, @ na, 600T na, [b na, L0 ma, 60T na, and idayinam consonants such as Wl
ya, [ ra, 6V la, 6l va, LD la, 6T la (Fig. 3b). In addition to these classical consonants,
six Grantha characters (Fig. 3b) were later incorporated into the script to represent
phonemes appearing in Sanskrit loanwords but absent from the traditional
phonological system described in the Tolkappiyam.

3.2.3 Tamil Script Structure and Syllable Formation

The Tamil writing system forms compound characters through combinations of
vowels and consonants. When the 12 vowels combine with the 18 consonants, they
produce 216 compound characters (uyirmei eluttu), resulting in a total of 247
characters in the traditional Tamil script inventory (12 vowels, 18 consonants, 216
compound letters, and one special character known as the aytha eluttu &) (Fig. 4).
The Tamil script functions as an abugida, in which consonant symbols inherently
contain a vowel that can be modified through diacritic markers. Modern Tamil is
written from left to right, and Table 1 presents the full inventory of vowels,
consonants, and compound characters.
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@ Basic Tamil Vowel

12) ISO transliteration Length
| a S a
3 a L
@ i S i
F ] L
2 u S u
o6 U L
er e S e
& & L
o ai Diphthongs
6 0 S 0
) o L
61T au Diphthongs
& ak Special character

18 Tamil consonants

@

O 0 0 0 . D . O Q 3 O 0 0 0

Tamil | & [ (& [@h | L |ev0T| & [ h | LI [D Wl IF |6v|6u|LD|6T| M |60T
ISO [kl n|c|Ah t n|dj|n pImly |l r [l {v[Il[Il{|r

Hard (Vallinam) Soft (Mellinam) Medial (Idayinam)
&|&F |L |& | L | m|[m|@p|600T| 6 |LO|60T|W | [T |6v|6u|Lp |6
kal|ca|ta|da| pa| ra [na|fia| na |nafma|na|ya|ra|la|va|la|la

(=]

6 Grantha consonants

Tamil | 82| UD | 614 | 61V | F0g | 4D
SO | j| $| s | h|ks| h
Figure 3. (a) Tamil language has 12 vowels (uyireluttu), grouped into 5 short (S)
sounds, 5 long (L) sounds, and 2 diphthongs; (b) 18 consonants (meieluttu)
classified into vallinam, mellinam, idayinam.

Table 1

Tamil language—consonants (C), vowels (V), and uirmei ezhuthu (U)
English Tamil Combined letters
Name ofa  <4@rmeSHWTTER < (V)+CM(U)+&(C)+& (U)+W (U)+J (U)+& (C)
person (Arokiyaraj)
Pain 6uedl (Vali) &l (U)+edl (U)
Yes 21D (Aam) <% (V) + 1D (C)
Sense 2 emrjey (unarvu) 2 (V)+ewor(U)+(C)+ey (U)

All S|METSH S (Anaittu) 9| (V)+emeor (U)+5 (C)+&! (U)
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Tamil Tamil vowels (12) @5 Arkivas
consonant 92 | @ F o 2en er 5} o @ @ 6T
(18) a a i I u a e e ai o [¢) au
& & | &amT | & | & & & | Q& | CGs | s | Q&T | CaT | Q&
k/g ka ka ki Kkl ku ka ke ké kai ko ko kau
1] 151] MBI 1] 51| m, | Qm | CGm | e;mml | QmIT | GrIT | GimlerT
n/ng na | na | ni | Al | nu na ne ne nai no no nau
g & gT | 8 | & & & | QF | CGF | emF | QFm | GFm | Qe
cls ca ca ci cl cu ca ce cé cai co co cau
€ & O @ | & | & | o |06 | C& | D | AT | BEIT |Clebar
n na na Ai Al Au Ad ne né Aai Ao AG Aau
L L= LT 19 e ® ® QL CGL | oL | QL | GLm | QLem
t ta ta ti tl tu ta te té tai to to tau
600T 60T | 6UOTIT | 00T | 6v0f | evou | svom | Qlevor | GevoT | 60)600T | G 60oTIT| GEUOTIT |G 6TOTEMT]
n na na ni nl nu nad ne né nai no noé nau
5 & |1 | & | & | & | &1 | Q5 | C& | @5 | QaT | CaT | Qg 6T
d da da di dl du da de dé dai do do dau
15} 13 BT | Bl | B st Br | QB | Ch | b | QBT | CHT | Qb6
n na na ni nl nu nu ne né nai no no nau
1 L ur | h} L L | Qu | Gu | emu | Quim | Gum | QuieT
p pa pa pi pl pu pa pe pé pai po po pau
1) T} wm | Wl 5 | w e | Qo | G | e | Qo | Gom | Qe
m ma ma mi ml mu ma me mé mai mo mo mau
ul w | wr | uil | uf wj Ww | Qw | Cw | emw | Quuim | GuIm |Quier
y ya ya yi yl yu ya ye yé yai yo yo yau
Ul g |om || | ® | e | Qp | G | ey | QT | Gym | Qe
r ra ra ri rl ru ra re re rai ro ro rou
6V 6 | em | 69 | &5 )l ar | Qev | Gev | emev | Qeurm | Geum | QeverT
1 la la li 1] lu 1G le & lai lo 16 lou
el al aurm | &l | af &l a, | Qe | Geu | emeu | Qeurm | Geurm | Qeuerr
\/ va va Vi vi vu va ve vé vai vo \e} vau
[Ta} o wr | 8| S w ep | O | G | eop | Qpm | Gom | Qlper
1 la la li 1l lu 1a le e lai lo 16 lau
e er | emm | efl | af | @B | e | Qe | Gom | emeT | QT | GaTT | QlemerT
| la la li 1] lu lu le e lai lo 16 lau
m m or | ol ny m or | Op | Co | emm | QDT | GO | Qe
r ra ra ri rl ru ra re rée rai ro o rau
60T eor | eorm | eofl | eof | en | s | Qeor | Geor | emreoT | QeoTIT | GeoTIT | Q6DTET
n na na ni nl nu na ne né nai no ndé nau

Figure 4. A combination of vowels (12 letters, top) and consonants (18 letters,
side) gives all Tamil compound letters (216), and 1 special character ak (&). The
complete script consists of 247 letters (12+18+216+1).

3.2.4 Hangul Vowels
The Hangul vowel system consists of 21 vowels, including 10 basic vowels and 11
compound vowels (Fig. 5a). The basic vowels are derived from three fundamental

-, —, and | —which traditionally symbolize heaven (sky),
earth, and humankind. Compound vowels are created through combinations of
these basic vowel elements. Earlier stages of Korean also distinguished between
short and long vowel sounds, although vowel length distinctions have largely
disappeared in modern Korean pronunciation.

graphical elements
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3.2.5 Hangul Consonants

Hangul contains 14 basic consonants and 5 tense (double) consonants (Fig. Sb).
Several of the basic consonant characters were designed to reflect the articulatory
positions of the tongue, lips, and throat during pronunciation. For example, the

shapes of 71, L, O, A, and O visually represent the positions of the speech organs

when producing these sounds. Additional consonant symbols were later derived
through systematic modifications of these basic forms.

3.2.6 Hangul Script Structure and Syllable Formation
Hangul letters combine to form syllable blocks, typically consisting of an initial
consonant and a vowel (C + V), and sometimes a final consonant (CVC). For

example, the consonant 71 (g) combined with the vowel | (a) forms the syllable 7}
(ga). Similar combinations include 2t (ra) from 2 + } and %} (cha) from x* + | (Fig.

0). When a syllable begins with a vowel sound, the consonant O functions as a
silent placeholder in the initial position, while in the final position it represents the

nasal sound /1/. Hangul letters are arranged into square-shaped syllable blocks,
which are written sequentially to form words. For example, the expression for

“thank you,” ZAF2L|Ct (gam-sa-ham-ni-da), consists of five syllable blocks: Zf, Af,

gf, LI, Ct. Words are separated by spaces, and syllable blocks are placed next to

one another in linear order. Like Tamil, modern Korean is written from left to right,
and syllables are pronounced sequentially according to their position within a word.
Tables 2 and 3 illustrate examples of consonant-vowel combinations and syllable
formation in Korean.

@ Basic Korean Vowel (10) Other Vowel (11 Diphthongs) s
LR [~ u|r{w|= I [A[H[A[A| 4[N |[d|A[A]]|
a [ya|eo|yeo| o |[yo| u [yu]eu| i [ae|yae| e |ye|wa|Wae| wi|wo|we|wui|ui

Ss|{L|Ss|L|S|JL|S|L|S|S|S|[L]|S|JL|S|]S]|S]|]S]|S]|S|S

alal|le| e |o|o|u|uj|ulj:i

@ Basic consonants (14) Doubled consonants (5)

ML |E|B2B|O|H|A|]O|X|[X|3|E|D| T M [ CC | B | M| XX
gkln|d|[tI|{m|b|s | ng|j|ch|k|t]|p]| h | g |tt]|bb|ss]]
U [ | 5|1 |e0 | 2| & 2| 25 | WA

Complex consonant letters (11)

ks | mj {nh|lk [Im|[Ib|1Is| It |Ip]|Ilh]bs

Figure 5. Hangul has (a) 10 basic vowels and (b) 14 basic consonants, 5 doubled
consonants, and 11 complex consonants.




Korean Korean Vowels (10) 2& P
Consonant (14) P E | A E| I TS a7 ™ — |
e a | ya | eo | eyo o | yo u yu eu i
| ZF | 2F | A I A a o - + | 3 7|
_______ SO o2 | ova | g0 | geyo | 9o | o | gu | g | geu | o
L Lt ¢4 o494 4 L [ e = Ly
n na nya | neo | neyo no | nyo ngu nyu | neu ni
c ot | o | o & = e £ | = |
d da dya | deo | deyo do | dyo du dyu | deu di
= g | a2 | g 2 2 | B = g | 2 |z
r/l ra/la ryallya | reolleo | reyol/leyo ro/lo ryo/lyo ru/lu ryu/lyu | reulleu | il
o o o oo | o -] =) e 8 [ 2 |
m ma mya | meo | meyo mo | myo mu myu | meu | mi
H Ht BE o | H ] ] = 85 | = H|
b ba bya beo | beyo bo byo bu byu beu bi
A A AE M IS A & 4= I Al
s sa sya | seo | seyo so syo su syu | seu si
o ot o | o | o =] <] 2 g | =2 |o
ing a ya | eo j eyo o | yo u yu | eu i
x Xt VYIS | | X = = F T | = x|
N 8 he | We | kO Bt bo b b ) e A
x Xt 0N | bs = = e = | = x|
ch cha chya | cheo | cheyo chjo chyo chu chyu | cheu chi
= 7t # | A | A 2 | = F F | 7|
k ka kya | keo | keyo ko kyo ku kyu | keu Ki
E £t & | 8 | H E | & = = | = | &
t ta tya | teo | teyo to | tyo tu tyu | teu ti
o f oo H | | zE | = * % I i
p pa pya ~ peo | peyo po  pyo pu pyu peu pi
s st S o 5 | 0B = = =3 &l
h ha hya | heo | heyo ho | hyo hu hyu | heu | hi

Figure 6. A combination of vowels (10 letters, top) and consonants (14 letters,
side) generates all Korean compound syllables.

Table 2
Korean syllable for “thank you” (A4t}

Korean syllable formation

First block 7
Second block A}
Third block s}
Fourth block 1B
Fifth block c}

All together

N

AU o} (gam-sa-hab-ni-da)
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Table 3
Formation of letters using consonants and vowels
Letters Korean Combined letters Korean Syllables
Formation

Person OtZ7|ofet= O27|0f2}= O} (C&V) + 2 (C
Name . . Cv

(Arokiyaraj) &V) + 7| (C&V)+ B} (C &V), =

(C &V)

Water & (mul) w(C)+ T (V)+ = (C) CcvC
Rain H] (Bee) B (C)+ 1 (V) cv
Read ¢l (lig) o)+ 1 (V)+=(C)+ 1 (C) CV-CC
Child O{210] (eolin-i) O] (V) + 21(C,V,C) +0]| (V) V- CVC-v

3.3 Morphological, Stroke Order, and Syntactic Analyses

Morphological features of the writing systems were examined by comparing the
vowel and consonant structures of the ancient Tamil script, attested from
approximately the early 2nd century BCE to the 12th century CE, with those of the
Hangul script (Fig. 9a). In addition, the stroke order of each character was analyzed
by identifying the sequence of strokes used to form the letters, including vertical,
horizontal, and circular patterns (Zhang, 2014). For example, similar to how the
English letter “A” is typically written using three strokes—two diagonal strokes that
meet at the top and one horizontal stroke connecting them—the number and
sequence of strokes were recorded for characters in both ancient Tamil and Hangul
scripts. Finally, a syntactic typological comparison was conducted by examining
basic word order patterns in Tamil, Korean, and English, focusing on the
arrangement of Subject (S), Object (O), and Verb (V) elements in sentences (Table
4).

Table 4
Syntactic Typology of Hangul, Tamil words

Hangul Tamil
i) SY0[7} Ho|Z Hola R Ll @engenis el
Transliteration: Horangiga meogireul Q&ITE00T4 (HEHH D S|
meogeoyo Transliteration: Oru puli iraiyaith
English: A tiger is eating prey thindru kondirukirathu
English: A tiger is eating prey
i) LY7F A XS ot BIT6OT QLIL1q6mW HmLIGLIGOT

Transliteration: Naan pettiyai thirappen

Transliteration: Naega sangjareul yeonda )
English: I open the box

English: I open the box

3.4 Lexical Dataset

A dataset of 100 Korean-Tamil word pairs was compiled based on semantic
equivalence (Table 5). The selected vocabulary includes terms related to kinship
relations, body parts, and everyday objects, as lexical items within these domains
are often considered relatively stable and may preserve older vocabulary forms
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across languages. These categories are frequently used in comparative linguistic
studies because they tend to resist rapid lexical replacement (Pakhomov & Hemmy,
2014).

3.5 Computational Similarity Measures

To evaluate orthographic and phonetic resemblance between Korean and Tamil
lexical items, six computational string-similarity metrics were applied to the
dataset. These methods measure similarity between strings based on character
alignment, shared subsequences, or vectorized character features. Similarity scores
were calculated for each Korean-Tamil word pair and then aggregated to obtain
average similarity values across the dataset. Consonants are used for
computational similarity linguistics analysis more than vowels. The complete list of
lexical pairs used in this study is presented in Table 5 (refer to footnotes).

3.5.1 Damerau-Levenshtein Distance

Distance measures the minimum number of edit operations required to transform
one word into another. These operations include insertion, deletion, substitution,
and transposition of characters (Zhao & Sahni, 2020; Santos et al., 2017). The
Levenshtein distance ¢, ;) is defined recursively:

0ifx=y=0

xif y=0and x>0

yvifx=0andy>0

% (5 0) = a,,;(x=1,y)+1

miny, ;(x,y—D+1 otherwise

aiyj(x—l,y—1)+1(ar¢b‘,)

3.5.2 Jaro Similarity:

This evaluates similarity based on the number and order of matching characters
between two strings. The resulting score ranges from O to 1, where higher values
indicate greater similarity (Jaro, 1989). Two strings i’ and §’ can be expressed as
the Jaro similarity ﬂw_, where m is the number of matching characters, and t is

half of the number of transpositions.

0 ifm=0
ﬁw. = %x[lrln—_l+ﬁ+ mn;zJ otherwise

3.5.3 Longest Common Subsequence (LCS)

This measures similarity by identifying the longest sequence of characters that
appears in the same order in both words (Reshma & Mathew, 2015). The LCS
problem is usually solved using dynamic programming. With two sequences, X with
length m and Y with length n, the length of their LCS can be obtained from the
following recurrence relation:
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Let H[a][b] be the length of LCS of first 'a' characters of X and first b’ characters
of Y.

H[a][b] =0, ifa=0o0rb=0.

H[a][b] =HJa-1][b-1]+ 1, X[a-1]==Y[b-1].

H[a][b] = max(H[a-1][b], H[a][b-1]), if X[a-1] = Y[b-1].

This approach constructs a matrix of size (m+1)x(n+1) where H[a][b] holds the
length of LCS of prefixes X[0......... a-1] and Y[O........ b-1].

3.5.4 Cosine Similarity
This represents words as character n-gram vectors and calculates the cosine of the
angle between the vectors to determine similarity (Rinjeni et al., 2024).
Cosine similarity A is expressed as follows:
I~
AB

B.
A, =cos() = = 48

PR 5 o
j=1"" =1

3.5.5. Jaccard Similarity

This compares the intersection and union of character n-gram sets between two
words. Higher values indicate a larger proportion of shared character sequences
(Rinjeni et al., 2024).

The Jaccard similarity coefficient Jos is expressed as follows:

_|AmB|
ab |4U B|

These complementary metrics capture different aspects of orthographic similarity
between Korean and Tamil lexical items.

3.5.6 Clustering Analysis

To identify patterns of similarity within the dataset, hierarchical clustering was
performed using the Unweighted Pair Group Method with Arithmetic Mean
(UPGMA) (Delmestri & Cristianini, 2012). This method groups words based on their
similarity scores and progressively merges clusters according to their average
distances. The clustering results were visualized using dendrograms, which
illustrate relationships among lexical items and allow the identification of groups
showing high, moderate, or low similarity between Korean and Tamil words.

1
D =———(C|-De.c)
(CUC,).C, il"*c.c,
/ G|+ ‘CJ‘
D, e, T REW distance from merged cluster to another cluster

C;, C; sizes (number of elements) in clusters C;and C,

Dq_ o0 Dc_,, o " existing distances
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G-jchw-y-h-m

Table 5
100 similar Korean-Tamil words used in daily conversations in Korea
. No English Korean Tamil S.No English Korean Tamil
1| Agrown Eoleun (01 €) Aal (46) 14 | Me Naneun (LH=) Nanu (5ITenl)
person —den --1 N-n--n N-n-
2 Ah ‘ Atta (o|.[[h Atta (QJL) 15 | Measurement Kan (|7_|-) Kana (&601)
(expression) -tt- -tt- K-n K-n-
3 Black, Kkaman (7t2H Karumai 16 | Meeting Mannada (ZtLICH Maanaadu
darkness Kk-m-n (851({@60%0) M-nn-d- ('—DIJITLFJ ”(2)
-r-m-- --n--d-
4 Bright Balgda (2ChH Pakal (LI&6V) 17 | Middle age Ajumeoni Ajamani
B-lgd- P-k-1 women (OFZ=0HL) (erg3Loment])
e -j-m-n-
j-m--n
5 Buttocks Kungdungi Kundi (@&600T1q) 18 | Millstone Maesdol (HE) Mayilka.ll
(E50|) K-nd- M--sd-1 (Lnuflevss6v)
. K-ngd-ng- . M-y-1k-1
6 | Climb Oleuda (2L} Eruda (gL 1m) 19 | Mind Maeum (0+3) Mane}m
-1--d- -r-d- M---m (L?VIGUTLD)
-n-m
7 Clothes ot (2) utuPpu 20 | Mother Eomma (47} A.mma
-t (2-(buy) --mm- (4LbLom)
-t-pp- -mm-
8 | Come Wayo (22) Wa (eur) 21 | Mountain Malrangi (Z&0l) Malai (LD60)6V)
W-y- w- M-1r-ng- M-1--
9 Crazy Michin (0| %) Piccu (L& &) 22 | Must have Gajchwoyaham Katayarp
M-ch-n P-cc- (% #oFgh (GLLTulLD)
K-t-y-m
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S. No English Korean Tamil S.No English Korean Tamil
10 | Cuckoo Kkukku (£3) Kukku (& &) 23 | Next Aap (%) Afappafal
Kk-kk- K-kk- - (S1L1L1T6v)
- --pp--1
11 | Cut Vaeda (HiCH V--t- (QeuL () 24 | No Aniyo (OtL| Q) Alla (21606v)
V--d- V--t- -n-y- -11-
12 | Day Naal (&) Naal ([BIT6iT) 25 | Obtain Eodda (¥Ch Atai (Q{6mL)
N--1 N--1 —-dd- -t--
13 | Discharge =g Sorikai (Q&Fmifl- 26 | Oops Acha (OHXH Acacho
J-r- ) _ch- (SFFFCEHFM)
S-r-k-- -c-ch-
27 | Draw Kirida (22|CH Kiru (&mi) 42 | People Saram (AHZ) Sangm
K-r-d- K-r- S-r-m (&6oTLD)
S-n-m
28 | Drink Ppalda (Hél-q.) Paruku (LUH&) 43 | Plough Kal (Z) Kalappai
Pp-ld- P-r-k- K-1 (ESGUUGZS)U)
K-1-pp--
29 | Eat Meokda (2 CH Mokkudal 44 | Rain Pi (H]) Pei (QUIUI-
M--kd- (QUOTEGSH6) P- LDEMLP)
M-kk-d-1 P--
30 | Elder sister (in Eonni (¢14) Anni (2]eoTeot)) 45 | Rice Ar (&) Arisi (9f16))
law) --nn- -nn- o -1-s-
31 | Exclamation Aygo (OF) Aiyo (&56wim) 46 | Rice Ssal (&) Soru (G&mmy)
"ye- A Ss-1 S-r-
32 | Exhausted Kkalajida Kallaichu 47 | Sacred basil Dolaji (&= 2HX]) Tulaci
(ZOtx|Ch (Bemané &) D-L-j- (BieTE)
Kk-1-j-d- K-1I--ch- T-1-c-
33 | Explanation to Pul-I (£0]) Puri (4 Iﬂ) 48 | Scholarly Ttolmani (E0tL]) Maetabi
understood P-l-- P-r- Tt-lm-n- (Gogme)




50

. No English Korean Tamil S.No English Korean Tamil
M—t-b-
34 | Eye Nun (=) Kan (& 600T) 49 | Separate Dan (EH Thani (&60r)
N-n K-n D-n Th-n-
35 | Fall season Gaeul (7+2) Kaar Kaalam 50 | Ship Paai (Hl) PaaiMaram
G---1 (BTI&MTeVLD) Pov (LMW-LOFLD)
K--r (K--1-m) P---(M-r-m)
36 | Father Appa (o} Appa (L) 51 | Shrink Julda (ZCt) Churungu
-pp- -pPp- J-1d- (r(BmIG)
Ch-r-ng-
37 | Flower Kkocc (£) Kothu 52 | Snake Baem () Pampu
Kk-cc (@&T58) B--m (UmbLy)
K-th- P-mp-
38 | Furrow Batgolang Pallam (LI6TeITLD) 53 | Sore Apeun (OHE) Peun (LJ600T)
(&g P-ll-m -p--n P--n
B-tg-1-ng
39 | Glad/hello Bangabda Vanakkam 54 | Speak Seolhada(43}CH Solluda
(HhZfCh (6U6DOTSH & LD) S--1h-d- (Q&FmeLEVILIT)
B-ng-bd- V-n-kk-m S-11-d-
40 | Going around Sullae (Z2H) Sutru (&MHQ)) S5 | Stab Kkojda (ZCh Kuttu &58!)
S-11-- S-tr- Kk-jd- K-tt-
41 Good Nasda (|7¢|:|.) Nalla (B6V6V) 56 | Stars, silver Byul E) Velli
N-sd- N-11- By-1 (Qeueerfl)
V-11-
57 | Grass Pul (¥) Pul (LeV) 72 | Stomach Vae (tH) Vaeiru
P-1 P-1 V-- (euudl )
V---1-
58 | Grasshopper Maettugi (HI5E71) Vaettukgili 73 | Stupid Eolibali Arivilli
M--tt-g- (Qaul_ (&R er) (o2l Htal) (21ndleled)
V--tt-kg-1- -r-v-1l1-
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S-d-m

. No English Korean Tamil S.No English Korean Tamil
--1-b-1-
59 | Grazing Maekda (2 0|CH Maeika 74 | Suddenly Kapcak (ZZ}) Kabak (&L1&)
M--kd- (CLOUIGS) K-pc-k K-b-k
M---k-
60 | Gulf, Bay Koiji (®) Kodi (G&TLq) 75 | Teaches Galeuchida Carpital
(Dhanus kodi) K- K-d- (ZF2X|Ch (BOLISHSH6v)
G-1--ch-d- C-rp-t-l
61 | Hair Meoli (H2]) Mudi (WLg) 76 | Teeth Eepal (0% Pal (LI6V)
M--1- M-d- --p-1 Pl
62 | Hey Tya (O|OF) Aye (g7) 77 | This Igeot (0| %) Itu (@ 31)
-y- -y- 'g“t -t-
63 | Hollow, cave Kul () Kuli (&) 78 | To be Mieojida Miku (.81&)
K.1 K-1- increased (0| O{ x| T} M-k-
M---j-d-
64 Huff with Silhda (/2\6[ |:|.) Siiru (EQJ) 79 To bloom Pida (_ﬁl |:|-) Puthiya
anger S-1hd- S--r- P-d- (UB W)
P-th-y-
65 | Hug Anta (2tCH Anai (9]60)60T) 80 | To come Wa (24 Wa (euT)
-nt- -n-i w- W-
66 | Husband's Olke (2 Orakatti 81 | To go Gada (7}Ch Gada (&L)
brother's wife k- (RTHSH) G-d- G-d-
-r-k-tt-
67 |1 Na (L} Nan (I5ITedT) 82 | To Go Ga(7h Kada (&L)
N- N-n G- K-d-
68 |1 Neo (1) Nan ([5IT65T) 83 | To know Alda (¥CH Ariya ({Mlw)
N-- N-n -1d- Ty-
69 | Idleness/Sleep Jada (XtCH Sadam (FLLD) 84 | To lose Ilhda (2.CH Ilakka

(@L&5)
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. No English Korean Tamil S.No English Korean Tamil
J-d- --hd- -1-kk-
70 | Joint Madi (OFC]) Madi (LDOLg) 85 | To tie, to Gatuta (7F£CH Kattu (L))
M-d- M-d- confine G-t-t- K-tt-
71 | Knife Kal (Z) Katti (555)) 86 | Tomorrow Naeil (W) Nalai
K-1 K-tt- N---1 (IBITemerr)
N-1--
87 | Laughing Kkalkkal (Z2Z) Kalakala 94 | Total Mongttang (%) Mot"char-n
sound Kk-Ikk-1 (Bev&a) M-ngtt-ng (QLTSSLD)
K-1-k-1- M-tth-m
88 | Leg Kalae (7t2H) Kaal (&T6V) 95 | Turn over, Dwijibeo (5% 0) Tirumpa
K-1-- K--1 return Dw-j-b-- (& L)
T-r-mp-
89 | Leg, thigh Dali (C+2l) Thodai 96 | Wait Gidari (7]CtH2) Kaathdiru
D-1- (@amenL) G-d-r- (BT5S®)
Th-d-- K--thd-r-
90 | Little by little Jogeumjogeum KonjamKonjam 97 | Wife Manura ("}72}) Manaivi
== (Q&MEHFLD M-n-r- (LoemeoTa)
J-g--mj-g--m QGSW@B:LD) M-n--v-
K-nj-mK-nj-m
91 | Load Jim (%) Chumai (&emL0) 98 | You Neega (H17h Ninga ((br!&)
J-m Ch-m-- N--g- N-ng-
92 | Make Samda (&CH Samai (&F60LD) 99 | You Dangsin (g4!) Dhangal
S-md- S-m-- D-ngs-n (STRISeE)
Dh-ng-1
93 | May be Aamaa (OO} Aamaa (Q4L0M) 100 | Younger Nuna (74) Nungai
- --m-- sister N-n- (B Ml 60 &)
N-ng--

analyses. Consonant letters are highlighted in bold, e.g., Eoleun (--1--n), Aamma (--m--).

100 Korean — Tamil word pairs used for semantic similarly. Only consonants were used for the computational similarity
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4. Results
4.1 Phonetic Similarity in Vowels, Consonants, and Compound Letters

Hangul and Tamil scripts show notable phonetic similarities across vowels,
consonants, and compound letters. For example, the Korean vowels | (a), f (ya),
L (0), 4 (yo), T (u), T (yu), and | (i) correspond phonetically to the Tamil vowels
3 (a), 3 (a), 6@ (0), & (0), 2_ (u), 267 (4), and FF (). Korean diphthongs such as H
(ae), H (yae), 1t (wa), 4 (wae), 4| (wi), ™ (wo), and T (we) show similarities with
Tamil vowels 6T (e), & (€), and compound letters &I (wa), el (ve), el (vi), QeurT (vo),
and ef (vi) (Fig. 7).

Hangul consonants = [k], © [ng], A [s], L [n], E [t], & [d], & [b], & [p], O [m], =
[r/1], & [h], = [j], and X [ch] are phonetically similar to Tamil consonants & [k]|, Ml
[8], & [s], € [A]/e0T [n]/evor 0]/ [n], L [t), & [d], U [p], 1D [m], § [r]/D [r]/eV [1]/6iT
[1], and the Grantha consonants & [j| and &M [h] (Table 6).

Similarly, Hangul compound letters are partially analogous to Tamil compound
letters, both phonetically and in formation. For instance, the Hangul compound

letters 7} (ga), - I (na), Cf (da), 2 } (ra/la), O | (ma), Bt (pa), At (sa), = } (ka), E |
(ta), and @ } (pa) are phonetically and methodologically similar to the Tamil
compound letters & (ka), [ (na), & (da), 6v (la), L0 (ma), LI (pa), & (sa), L (ta), and LI
(pa). Likewise, Hangul combinations X + | — A} (ja) and & + | — S} (ha) resemble

the Tamil Grantha letters &I (ja) and @M (ha), respectively. Hangul compound
letters that exhibit phonetic similarity to Tamil compound letters are highlighted
(shaded) in Figure 8.

Basic Korean vowels (10) Other vowels (11 diphthongs) sson

PR (A4 |m{={ 1 {H{H]A] A []H]d] A |d][]d]

a|vya|eo|yeo| o |yo]| ulyuleu| | |ae|yae| e | ye |wa|wae| wi | wo | we [wuil ui
Vowels similar with Tamil vowel letters Vowels similar with Tamil compound letters
3| @ | @ |2 o F|e|g o [Geul el [Gleur| el
al 3 olalula ilela va|Vve | vi|vo [V

Figure 7. Phonetic similarity between Hangul and Tamil vowels.
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Phonetic similarity between Korean and Tamil consonants

Table 6

Korean Tamil consonants
S [K] & [K]
O [ng] Ml [n/ng]
A[s], M[ss] & [s/ich]
_[n] ©b [A], 63T[n], 6307 [n], (5 [n/inth]
E[t] L [t/it]
c [d] & [d]
5 [b], = [p] U [p]
O[m] LD [m]
2 [r,]] 0[r], O[r], 6V[l], &T[l]
No similar W [y]
consonants
s [h] am [h]
= [j], *[kj], x[ch] & il




Korean
Consonant
S (14)

=
(g/k)

[ 5N

(n)

=

(d)

(r1)

(m)

(b)

(s)

(ing)
i)
(Ch)

(k)

(t)

Ix
u
()
=3
(h)

Figure 8. Hangul and Tamil compound letters with phonetic and structural
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(kya)

Lt
(nya)
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ot
(mya)

Hf
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AF
(sya)

OF
(ya)
xE
Giya)
R
(chya)

7t
(kya)

EF
(tya)

af
(pya)

El;

(hya)

Korean Vowels 2& (10)

q
(eo0)
A
Q&I
(keo)
E}
QBT
(neo)
=]
Qs
(deo)
2
Qg
reol/leo
o
Quom
(meo)
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Qurr
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x
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G
(do)
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L]
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Lo
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=
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3
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3
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S H S
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EISEL
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=

&
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=
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=
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S
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=
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=
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@S Arokiyaraj

[
@)
7|
)
(ki)
N
]
(ni)
|
&
(di)
2|

ifl/ 681

ri/li
a|
)]

(mi)

(pi)

[s]

(hi)

similarity are shaded, while partially or non-similar letters are left unshaded.

4.2. Morphological, Orthographic (letter stroke), and Syntactic Analyses

Comparison of ancient Tamil script (274 century BCE-12th century CE) with Hangul

vowels (t, F, |, T, , 1, 4, —, 1) and consonants (3, A, E, £, L, d, O, 2,

0) revealed high morphological similarity (Fig. 13a). Notably, the Tamil consonant

6) (v) resembles Hangul © (ng) in shape (Fig. 9).

Fig. 10 shows (arrow sign) the number of strokes (1, 2, and 3) used to write Tamil
and Hangul letters. Ancient Tamil vowels such as 9 (a), &4, (a), IF (1), & (u), 2601 (T),
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6T (e), & (€), & (0), and ¢ (0) have 3, 3, 1, 2, 3, 3, 4, 3, and 3 strokes, respectively,
whereas the corresponding Hangul vowels I (a), F (ya), | (i), T (u), 1 (yu), 1 (e),
i (ae), - (0), and 1 (yo) have 2, 3, 1, 2, 3, 3, 4, 2, and 3 strokes. Similarly, Tamil
consonants such as & (k), Ml (1/ing), & (c), L (t), & (d), 6 (n), LI (p), LD (m), and 6L
(1) follow a stroke order of 3, 1, 2, 3, 3, 2, 3, 4, and 1, respectively, while Hangul
consonants 3 (k), © (ng), A (s), E (1), € (d), - (n), = (b/p), © (m), and 2 () have
stroke orders of 3, 1, 2, 4, 3, 2, 4, 4, and 1, respectively (Fig. 11). The letter A,
shown in Fig. 10, is given as an example with 3 strokes. These results suggest that
Hangul and Tamil share similar stroke complexity and writing order, supporting
the idea of a systematic phonetic and structural correspondence between the two

scripts. In syntactic Analyses both Korean and Tamil follow a Subject-Object-Verb
(SOV) structure, in contrast to English SVO order (Table 7).

a Vowels Modern Tamil Script

Consonants

------

......

Ancient Tamil Script 3 BC to 12" AD

lrmddl ~u A/

FE

b aya iuyueae o0yo| gki is t dnbm | ing —

Figure 9. (a) Historical evolution of the Tamil script from the ancient period (2nd
century BCE) to the modern Tamil script (12th century CE). (Source:
https:/ /en.wikipedia.org/wiki/Tamil_script#/media/File:History_of Tamil script.j
pg). (b) Ancient Tamil scripts, highlighted with dotted white lines, show partial
morphological similarity with the Hangul script.

Korean

Hangul



https://en.wikipedia.org/wiki/Tamil_script#/media/File:History_of_Tamil_script.jpg
https://en.wikipedia.org/wiki/Tamil_script#/media/File:History_of_Tamil_script.jpg
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Script Ancient Tamil and Hangul Vowels writing strokes similarity matching
. 2 Dl
Ancient Tamil Y
] /?|1(3) >|(3) | (1) |_(2) = @) | 6r® |g® 1 3) -|_(3)
Korean ’/(2) +‘f3) (1) 2) 3) ®3) [4@ (2) (3)
R | B2 W8 w4 + @ u
Pronunciation a ya u yu e ae 0 yo
Tamil script -
(Modern) S 3 = = R er O & L 74
Pronunciation a a T u a e e o) 0
Example of writing 1
stroke \lég_ £ English letter “ A “ has 3 writing stroke

Figure 10. Comparison of writing strokes for ancient Tamil and Hangul vowels.
Arrow signs (1, 2, 3) indicate the number of strokes required to write each letter.
The letter A has 3 strokes given as an example

Script Ancient Tamil and Hangul Consonants writing stroke similarity matching

e 11 @ | @ @ @l @ e @
e N O a3 U |[O |ev
1
Hanguiseript | Y \(2) 30| oW A@| g@ | 2@ | L@ g@| g@| o
2

Pronunciation g k ng s t d n p m |
Tamil script - " = e » . < S 5 g

(Modern) &5 &5 (91} & E =5 15} Ll a} 6V
Pronunciation k Kk v S t d n P m |

Figure 11. Comparison of writing strokes for ancient Tamil and Hangul
consonants. Arrow signs (1, 2, 3) indicate the number of strokes required to write

each letter.

Table 7
Syntactic Typology of Hangul, Tamil words (SOV)

Hangul

Tamil

Hangul: 0|7} (S) H0|2 (0) Hoje Tamil: @ L6l (S) @emTemws (O)

FHeTm (V) Q&Meorq (BHeHH MG - SOV
Transliteration: Oru puli iraiyaith
thindru kondirukirathu
English: A tiger is eating prey — SVO

(V) - SOV

Transliteration: Horangiga meogireul

meogeoyo

English: A tiger is eating prey- SVO

Hangul: W7} (S) #%AE (0) YLt (V)

Transliteration: Naega sangjareul

yeonda

English: I open the box - (SVO)

Tamil: [BIT6T (S) QUL IgemnW (O)
HmLIGLI6T (V) -SOV
Transliteration: Naan pettiyai thirappen
English: I open the box — (SVO)




58
4.3 Multiple Similarity Metrics

Damerau-Levenshtein similarity method (red) showed 36 pairs with scores between
0.16 and 0.45, and 55 pairs with scores between 0.5 and 0.88; Jaro method (blue)
showed 92 pairs with scores between 0.5 and 0.94; LCS method (green) showed 31
pairs with values between 0.22 and 0.44, and 60 pairs with intermediate scores
between 0.5 and 0.87. Cosine similarity (orange) showed 13 pairs with O scores, 41
pairs with scores 0.12-0.47, and 37 pairs between 0.5 and 0.92. Jaccard indexes
(purple) showed 13 pairs with O scores, 60 pairs between 0.06 and 0.4, and 18
pairs from 0.5 to 0.86. Ratcliff Obershelp similarity (yellow) showed 36 pairs
between 0.16 and 0.45 and 55 pairs between 0.5 and 0.875. Across all metrics, 9
word pairs achieved maximum similarity (1.0). Cosine and Jaccard were the only
metrics showing zero similarity for 13 word pairs. Overall, the average similarity
score for the 100 Korean-Tamil word pairs was 56% (Fig. 12).

The Jaccard similarity is shown in Fig 13 (dark blue and white) WITH White lines
(9 word pairs) indicating zero distance between pairs. Apart from zero measures,
DLD shows five groups with values 1 (17 pairs), 2 (20 pairs), 3 (26 pairs), 4 (13
pairs), and 5-7(15 pairs). In addition, JD shows four groups of similarities: 0.05-
0.20 (36 pairs), 0.21-0.30 (28 pairs), 0.301-0.4 (20 pairs), and 0.401-0.5 (7 pairs).

bl

Figure 12. Multiple similarity metrics for 100 Korean-Tamil word pairs.

1.00

0.

3

Similarity Scores
°
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i

0.00

Word Pairs

- Similarity
1.00

- - 0.75
0.50

- == 028

‘Words in Tamil
1
1
1

= - - 0.00

50 75 100
Words in Korean

Figure 13. Jaccard similarity scores for 100 Korean-Tamil word pairs. Cells are
color-coded from 0.0 (white) to 1.0 (blue) on a logarithmic scale.
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Fig. 14 shows the cluster information and the mean similarity values of 100 Korean-
Tamil word pairs, with phonetic similarity analyzed with hierarchical clustering
based on Euclidean distance and average linkage clustering (UPGMA). The height
of the merging in the dendrogram indicates how distinct the phonemes are from
each other. Languages with lower merge points are closer to each other, and
languages with higher merge points are more distinct. Cluster 1 shows values
between O and 0.2, cluster 2 between 0.2 and 0.45, cluster 3 greater than 0.45.
The third cluster includes languages that exhibit a high level of phonetic diversity
(language pair divergence), which could have been induced through varying syllabic
patterns, consonant-vowel distributions, or phonological principles.

05

04

03

02

00

Figure 14. UPGMA dendrograms based on different similarity coefficients

5. Discussion
5.1 Linguistic Comparison between Tamil and Korean

Comparative linguistics traditionally identifies possible relationships between
languages through several indicators, including (1) identical lexical forms, (2)
systematic phonemic correspondences, (3) phonetic resemblance, and (4) minimal
phonemic variation among potential cognates (Keraf, 1991; Batubara & Widayati,
2022). This study examines potential correspondences between Tamil and Korean
through phonological comparison, script morphology analysis, and computational
similarity measurements applied to a dataset of 100 everyday lexical items. Rather
than attempting to establish a genetic relationship between the two languages, the
analysis evaluates whether the observed similarities may be explained by
typological convergence, lexical coincidence, or historical contact facilitated
through long-distance trade networks.
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Both Tamil and Korean exhibit several typological features commonly associated
with agglutinative languages. These include the use of suffix-based morphological
structures and a predominant Subject-Object-Verb (SOV) word order. Such
characteristics are well documented in typological research and occur widely across
languages of Eurasia. Therefore, the presence of these shared structural traits
alone cannot be interpreted as evidence of a genetic relationship; instead, they place
both languages within a broader typological category shared by many unrelated
linguistic systems. Both languages also employ systematic combinations of
consonants and vowels to construct syllables.

From a phonological perspective, both languages exhibit consonant-vowel syllable
structures; however, their writing systems differ fundamentally. Hangul is a
featural alphabet encoding articulatory features, whereas Tamil script, derived from
the Tamil-Brahmi tradition, represents consonant-vowel combinations through
diacritics. Thanabalasingam (2023), using a weighted phonetic framework to
compare the consonant and vowel systems of Korean and Tamil, identifies several
phonetic similarities between the two languages but emphasizes that these
correspondences represent phonological parallels rather than evidence of a
historical or genetic relationship.

Morphological comparison of Hangul vowels (}, F, 1, T, 1, -+, 2&, 1, 9]) and
consonants (7, o, A, E, &, L H, 1, Z) suggests partial correspondences with
characters found in historical forms of the Tamil script (ca. 2nd —12th century CE),
including similarities in stroke arrangement and certain phonetic groupings (Figure
9-11). In comparative writing-system studies, stroke analysis is commonly used as
a palaeographic and orthographic method to examine how characters are
constructed, ordered, and visually structured across different scripts (Zhang,
2014a, 2014b; Zhao & Sahni, 2020). These observations indicate limited structural
resemblances in letter formation and aspects of phonological organization between
the two writing systems.

5.2 Interpretation of Computational Similarity Metrics

In computational linguistics and natural language processing (NLP), multiple
similarity metrics are commonly used to evaluate relationships between linguistic
units, including words and phonological sequences. Because each metric captures
different aspects of similarity—such as phonetic, structural, or orthographic
resemblance—the use of multiple metrics provides a more comprehensive
assessment. In this study, the analysis focused primarily on consonantal patterns,
as consonants tend to be more stable diachronically than vowels and often serve
as key elements in comparative linguistic reconstruction (Campbell, 2013; Tanaka-
Ishii, 2015; Tanaka, 2015).

The computational analysis of 100 Korean-Tamil word pairs yielded an overall
similarity value of approximately 56% across six string-similarity metrics:
Damerau-Levenshtein distance, Jaro similarity, Longest Common Subsequence
(LCS), Cosine similarity, Jaccard similarity, and Ratcliff-Obershelp similarity.
These methods measure orthographic resemblance between strings by evaluating
edit distance, character alignment, and n-gram overlap. In linguistic applications,
such metrics provide useful exploratory tools for identifying patterns of phonetic or
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orthographic resemblance across languages. However, they do not establish
historical linguistic relationships on their own. Historical linguistics typically
requires systematic correspondences between phonemes across large lexical
datasets to demonstrate genetic relatedness between languages (Swadesh, 1952;
Hockett, 1963).

Within the present dataset, some lexical pairs displayed high similarity scores. For
example, kinship terms such as appa and amma appear in both languages with
similar phonetic forms. However, cross-linguistic studies indicate that certain
phonetic patterns—particularly kinship terms containing bilabial consonants and
open vowels—are common across many unrelated languages due to universal
tendencies in child language acquisition. In addition to these kinship terms, several
Korean-Tamil lexical similarities related to agriculture and rural life were also
observed in this study. Such similarities may potentially reflect historical contact
facilitated by long-distance trade networks.

The use of multiple similarity metrics in this study allows for a more nuanced
evaluation of lexical resemblance. High similarity values typically indicate minimal
character differences, whereas lower values reflect greater phonological divergence.
The clustering analysis using the Unweighted Pair Group Method with Arithmetic
Mean (UPGMA) grouped the lexical dataset into clusters representing high,
moderate, and low similarity. The clustering results indicate that only a minority
of lexical pairs show high similarity, while most display moderate or low
resemblance. Consequently, the results should be interpreted as evidence of
limited phonetic resemblance rather than proof of linguistic relatedness.

Several studies have applied string similarity metrics for cross-linguistic
comparisons. Dinesh Kumar et al. (2018), explored syllable matching and
transliteration using Jaro and Levenshtein methods for scripts such as Hindi,
Marathi, Bengali, and Telugu, along with Japanese, Chinese, Korean, Russian,
Turkish, and Hebrew. Ngoc et al. (2018), applied Levenshtein distance for French-
Vietnamese named entity translation. Acs et al. (2024), analyzed language
distances using mBERT and multilingual FastText embeddings to compute
averaged pairwise distances across word lists. Li & Dunn (2022) evaluated
frequency-based corpus similarity measures across 39 languages for register
prediction and typological comparison. Ohnmar et al. (2013), established cross-
lingual phonetic similarity metrics for loanwords across Hindi, Tamil, and Korean.

5.3 Historical Context and Maritime Exchange Networks

Although direct linguistic evidence for Tamil-Korean contact remains limited,
historical sources indicate the existence of extensive maritime trade networks
linking South Asia, Southeast Asia, and East Asia (Schottenhammer, 2008; Sen,
2006a). Tamil merchant guilds were active participants in Indian Ocean commerce
and established trading communities across Southeast Asia and parts of southern
China (Champakalakshmi, 1996; Dayalan, 2024b). These networks facilitated the
movement of merchants, goods, and cultural practices across large geographic
regions. Among the materials that circulated widely within these trade systems
were glass beads, ceramics, and luxury goods. Archaeological discoveries of Roman
glass objects and Indo-Pacific glass beads in tombs of the Silla indicate long-
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distance trade networks connecting the Mediterranean world, South India, and
East Asia. Production centers such as Arikamedu and other sites in Tamil Nadu
(Kodumanal, Keeladi) supplied glass beads that circulated through Southeast Asian
ports before reaching China and the Korean Peninsula (Dussubieux et al., 2010;
Glover & Kenoyer, 2019). Chemical analyses of these beads further support
connections with production traditions in South India and Southeast Asia (Yi et al.,
2022).

In addition to material exchange, some studies have pointed to possible evidence of
population interaction. Skeletal remains excavated at Adichanallur in Tamil Nadu
have been reported to exhibit certain cranial features described in earlier
anthropological literature as “Mongoloid,” suggesting possible prehistoric or early
historic population contacts across regions (Arokiyaraj et al., 2021; Pathmanathan
et al., 2011). However, modern research emphasizes that such classifications are
unreliable, and South Asian population history is highly complex. These findings
should therefore be interpreted cautiously within a broader multidisciplinary
framework.

Epigraphic evidence further confirms the presence of Tamil merchant communities
along these maritime routes. Tamil inscriptions have been discovered in several
regions, including Thailand, Oman, Egypt, and China. One notable example is the
Galle Trilingual Inscription in Sri Lanka, which contains Tamil, Persian, and
Chinese texts documenting the activities of foreign merchant communities engaged
in long-distance trade (Guy, 2001). It demonstrates the presence and importance
of Tamil-speaking merchant communities within these networks, as well as the
diplomatic and commercial interactions facilitated by maritime routes.

Historical records also indicate that representatives from the Ma ‘bar region (Chola
Kingdom) of the Coromandel Coast in Tamilnadu visited the court of the Goryeo
Kingdom in 1298 CE during the reign of King Chungseon of Goryeo (The Academy
of Korean Studies, 2017; Lee & Yi, 2017). These diplomatic exchanges reportedly
involved the presentation of luxury goods such as pearls and textiles. Although
these interactions do not demonstrate linguistic exchange, they illustrate the
broader context of intercultural contact within medieval maritime trade networks.

Another example of transregional mobility involves Sayyid bin Abu Ali, a Muslim
merchant from the Ma‘bar region of Tamil Nadu (South India) who later settled in
Quanzhou, an important maritime port of Yuan-period China. Historical accounts
suggest that he married a woman associated with an elite family of the Goryeo
Kingdom. In South India, Muslim merchants bearing the title Sayyid were often
locally referred to as Sayid, Sayed, or Saibu in Tamil-speaking communities. This
episode illustrates the interconnected nature of maritime trade networks linking
South India, China, and Korea, although it does not provide direct evidence of
linguistic influence between Tamil and Korean communities (Guy, 2001; Sen,
2006b; Schottenhammer, 2008; Han, 2016).

At present, no Tamil inscriptions or linguistic materials have been discovered on
the Korean Peninsula. The absence of such evidence limits the ability to
demonstrate direct linguistic influence. Any interaction between Tamil-speaking
communities and Korean societies would therefore likely have occurred indirectly
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through intermediary trade networks connecting South Asia, Southeast Asia, and
China.

Findings of the Study

Taken together, the results suggest that the observed similarities between Tamil
and Korean are best explained by a combination of factors. First, only limited lexical
similarity is observed between Tamil and Korean. Second, computational similarity
metrics primarily capture phonetic resemblance rather than demonstrating true
linguistic relatedness. Third, shared typological features between the two languages
are more plausibly attributed to structural convergence than to common origin.
Fourth, comparisons of the writing systems indicate typological parallels rather
than evidence of historical derivation. Finally, any similarities may also reflect
indirect influence facilitated by historical contact through maritime trade networks.

6. Limitations

This study has several limitations. First, the lexical dataset is restricted to 100
Korean-Tamil word pairs, which limits statistical robustness and the
generalizability of the findings. Second, the computational methods employed
measure orthographic and phonetic similarity but do not establish historical
linguistic relationships or systematic sound correspondences. Third, the analysis
relies primarily on modern language forms, without extensive reconstruction of
earlier historical stages. Fourth, the absence of direct epigraphic or linguistic
evidence—such as Tamil inscriptions in Korea—limits the ability to confirm direct
contact between the two language communities. Finally, the historical
interpretations are constrained by indirect archaeological and textual evidence,
which do not provide conclusive proof of sustained interaction.

7. Conclusion

This study examined potential linguistic parallels between Tamil and Korean using
phonological analysis, writing-system comparison, and computational similarity
metrics. The results show that shared features such as agglutinative morphology,
SOV word order, and consonant-vowel structures are typologically common and do
not indicate a genetic relationship. Computational findings revealed moderate
similarity, but these reflect surface-level phonetic and orthographic resemblance
rather than systematic historical correspondence. Evidence from maritime trade
networks suggests the possibility of indirect cultural contact, though no direct
linguistic or epigraphic evidence supports Tamil-Korean interaction. Overall, the
similarities are best explained by typological convergence, lexical coincidence, and
limited indirect contact. According to the present literature review, this study
represents one of the first to systematically examine Tamil-Korean linguistic
parallels using an integrated approach combining comparative linguistics and
computational analysis. The findings highlight the need for cautious interpretation
of cross-linguistic similarities, and future research should incorporate larger
datasets and historical linguistic methods to further evaluate potential
connections.
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