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Introduction
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Processing morphologically complex low-
resource languages

* The absence of large-scale training corpora

» Difficulty of leveraging contextual information to resolve
morphological syncretism

* Flexible word order
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The absence of large-scale training
corpora

* The processing capabilities of LLMs rely on very large amounts
of training data (Kaplan et al. 2020; Hoffmann et al. 2022;
Zhang et al. 2024)
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Difficulty of leveraging contextual information to
resolve morphological syncretism

 Causative/passive syncretism in Manchu (Gorelova 2002: 248,
gloss added by the author)

(1) wa-bu-
die-CAUS/PASS
‘to order someone to kill’ or ‘to be killed’

* Dative/genitive syncretism in Middle Korean

(2) cip-uy
house-DAT/GEN
‘to a house’ or ‘of the house’
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Flexible word order and syncretism

 Flexible word order makes it difficult to identify crucial information
to disambiguate syncretism

(3) Causative/passive syncretism in Korean
a. Cip-eyse Chelswu-ka po-i-ess-ta.
house-ABL C.-NOM see-PASS-PST-DECL
‘Cheolsu was visible from the house.’
b. Chelswu-ka Uysa-eykey thinwun-ul po-i-ess-ta.
C.-NOM Doctor-DAT corn-ACC  see-CAUS-PST-DECL
‘Cheolsu showed his corn to the doctor.’
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Flexible word order and syncretism

 Flexible word order makes it difficult to identify crucial information to disambiguate syncretism

4) Word order change

a. Chelswu-ka thinwun-ul Uysa-eykey po-i-ess-ta.
C.-NOM corn-ACC Doctor-DAT see-CAUS-PST-DECL
‘Cheolsu showed his corn to the doctor.’

b. thinwun-ul Chelswu-ka Uysa-eykey po-i-ess-ta.
corn-ACC C.-NOM Doctor-DAT see-CAUS-PST-DECL

c. Chelswu-ka uysa-eykey po-i-ess-ta thinwun-ul.
C.-NOM doctor-DAT see-CAUS-PST-DECL corn-ACC

« Contextual information should be considered at least at the clausal level.
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Successful morphological analysis

* Parsing in the right way
» Disambiguation of syncretism
« Comprehensible integration of contextual information
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[f only we had
enough time...
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One last obstacle: Too many raw texts
without appropriate annotation

« Annotation bottleneck (cf. Transcription bottleneck, Chelliah 2001:76)
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Xn (n = a considerably big number
you might not want to imagine)
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Our proposal

* A Bidirectional Long Short-Term Memory (BiLSTM)-based tool
for researchers to build their own morphological-analysis
model, from minimal data

* Researcher's own annotation + BiLSTM model training

From a researcher's own annotation to a fully tagged corpus

Researcher's
Annotation
(small sample)

BiLSTM Remaining Raw Corpus Tagged Corpus
Training (the rest of the data) (fast & accurate)

apply to
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The tool in a nutshell
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This tool aims to help researchers build
their own morpheme-tagging model

R e

We'll walk through each of these stages in detail.
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Example implementation

15th ¢, Middle Korean
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Middle Korean

* An ancestral variety of
Modern Korean (MoK) spoken
from the 10™ century to the
15t century.

 Reliable materials are
attested from the mid-15%
century.

Middle Korean material (1447 Sokpo
sangjol R4 AT 11:16)
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NIKL Historical Korean Corpora 2023

* Historical Korean corpora from the 15™ century to the early
20t century compiled by the National Institute of Korean
Language (NIKL).

* XML (UTF-8 encoding)
* Consisting of 1,153 files
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version="1.0" encoding="UTF-8"

NIKL Historical
Korean Corpora
2023 lang="kor") 4 =43

Original sentence lines paired with lang="chi") BEaEE¥ED
corresponding metadata n="6
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type="main’ lang="kor" page="47a" n="1"){F %] L|2A|1L
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.
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The Pipeline

Training corpus

Model-Building Analysis &
Search

Preprocessing Report

e XML = Token e Ul + results

e (Transliteration)

e Annotation -
BILSTM e tagger - search

e mmmmm - - - Test corpus f-=-=-=--=-=-=-=-=-=-----
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Preprocessing: From XML to Token

Corresponding fields are highlighted in the same color across both panels

Corpus

S MIO| ) 20|

type="main" lang="k: 5b™ n="5") @0} L= —4) F4&£0| C}
SH| =20

type="main" kor” page="46b" n="6") &£0| YHaI £ 2 B=2| 2t
SCet

type="anno’ lang="kor" page="46b" n="7") A#£{& L| 2 AH| K& L}3|
Ok&Ch-~AlRfAlY

type="anno" lang="kor" page="46b-47a" n="8") BT WOIEH 8| X
0|2t

17045 8] LI2AID

type="main” lang="kor" page="47a" n="2")H{} AZT U +a[0] RET
LZA|L2}

IS Ad LA
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="47a" n="5") B E " ALt §] =Op |2}

o g

"title” lang="chi" page="47a" n="6") BallsTE £~
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Token

Token (

source_id = 1447_M H & 6:47a:4:kor,
token_index =3,

lang = kor,

unicode_form = 7| L| 2 A[L],

yale =swinilesini,

is_note =anno,

sent_type =anno,

context=8 LI3| < <g|L[EA[L]> >,
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Annotation

The annotation mode enables researchers to manually provide a correct
morphological analysis for subsequent model training.

 Terminal-based annotation * Gold JSONL

(68.9%) | 1112 remaining
:EEIELEEIEL_ElE::

{"period":

o —
1447

, "token index":
) . (m*manual [ =3 e
notation) >

“"gold morph":

heme tagging: ho no nkwo " " " n" " »
RggLng : sent_type": "main", “context":

Ol A1¥Hq @ 4", "prev_context”:

'jfr%,
2 aLl", "next_context™:

St}
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orical Korean Corpus 20

Candidate generator: facilitating annotation

The candidate generator automatically extracts possible suffixes from the gold forms in the
Gold JSONL file and suggests them as candidates during annotation.
FROGEESS] 2510/3575 tokens annotated (70.2%)

otation] J.-'}-H}_:'_"H" HMEG27b:7:kor [D:\Corpua\NIKL\NIKL Hist
C 2023 ON\VHEXRW2320000612 . xm

kor
a Y -2 £ BE <<E|lL ==
. |[thi/V/LEM-ni/CONN
. |thi/V/LEM-n/ADN . NFUT-1i/N.DEP
ihat is the optimal candidate fo

e Gold i — Lemma thi/V/LEM-ke/KE-nul/CONN

* Gold j — Suffix1 na/V/LEM-ni/CONN

. Gold k . Suffix 2 sa/V/LEM-n/ADN.NFUT-i/N.DEP
. Candidate 1- thi/V/LEM-ni/CONN

. Candidate 1- thi/V/LEM-n/ADN.NFUT-i/N.DEP
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Training the BiLSTM model

* The BiLSTM module trains a morphological analysis model on
annotated data.

« Forward and backward passes integrate left/right context
around each Token.

 Output: a trained model consumed by the tagger in the analysis
pipeline.

Most plausible
morphological analysis
For the target token

Context
(£3 tokens before/after)
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BiLSTM reranking in action

(5) Previous context: SYWUTTALQ-i nilwotoy: “nilosyan
Sudatta-NOM said: what.you.said
Target: yang-olwo
DEP.N-INS
Subsequent context: hwoli.ngita.” THAYCO-i  nilwotoy
will.do prince-NOM said

‘Sudatta said: “I will do as you said.
Then, the prince said: ...”

(1447 Sokpo sangjol B3 i 6:24b)
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BiLSTM Reranking in Action

lllustrative example — how #3-token context resolves a case-marking ambiguity in "2 < 2" (yangolwo)

HE] nilwotoy nilosyan yangolwo hwoli.ngita AFi nilwotoy

& prev 3 tokens target next 3 tokens -

After BiLSTM

reranked using #3-token context

Before BiLSTM

rule-based candidate order (no context)
»* selected

1. yang/N.DEP/LEM-olwo/ALL ; i - i . yang/N.DEP/LEM-olwo/INS
»* selected [ . ‘ [ L ‘ ‘ S ‘ [ : ‘
2. yang/N/LEM-olwo/ALL il T — rerank = |{ ) . yang/N.DEP/LEM-olwo/ALL
AT: ij L,j L ¢
: yang/N/LEM-olwo/ALL
4. vyang/N/LEM-olwo/INS . yang/N/LEM-olwo/INS
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Search

Once the model returns a corpus tagged with a morphological analysis, researchers can use
it for either a more precise regular-expression-based search or a tag-based search.

Searching for the Middle Korean object honorific suffix -& -sop
with the pattern [czs]o[pw]

L 2AE <<#$3 20| OfL| 3 O L

or 2 main [D:\Corpus\NIEL\NTEL Historical EKorean Corpus 2023 v2.0\HXREWZ2320000612.xml ]

s> My otg A2 ERHOE Jtoy

:ACorpus\NIEKELA\NTEKL Historical EKorean Corpus 2023 vZ.0\HXRWZ32000061Z.xml ]
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Current Progress

 Training data selection and collection complete

« Annotation scheme finalized after outlining the overall model
structure

« Data annotation currently underway per the finalized scheme
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Current Challenges

 Data scarcity — even within the same period, larger and more
varied data is preferable, since it’s unclear what test data may
come up later.

» Annotation is difficult since we do not have native-speaker
intuition — some degree of compromise/acceptance is needed.

» False negative — A fallback stage that shows all the
unanalyzable tokens
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Toward cross-linguistic
application
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Toward cross-linguistic application

» Expected to extend well to languages typologically similar to
Korean

« Candidate targets: Tungusic, Turkic, Mongolic, and Japonic —
languages previously described as Altaic-type, head-final

 Universal Dependencies (UD) format export planned, to ensure
interoperability with existing language resources

» Long-term goal: extend beyond typologically similar languages
to low-resource languages more broadly
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Thank you! Any questions?
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