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Exploiting Chunking for Dependency Parsing in Korean

Young Namgoong” - Jae-Hoon Kim'*

ABSTRACT

In this paper, we present a method for dependency parsing with chunking in Korean. Dependency parsing is a task of determining
a governor of every word in a sentence. In general, we used to determine the syntactic governor in Korean and should transform the
syntactic structure into semantic structure for further processing like semantic analysis in natural language processing. There is a
notorious problem to determine whether syntactic or semantic governor. For example, the syntactic governor of the word “Hil (eat)”
in the sentence "2 W1 At} (would like to eat)” is “Ath (would like to)”, which is an auxiliary verb and therefore can not be a
semantic governor. In order to mitigate this somewhat, we propose a Korean dependency parsing after chunking, which is a process
of segmenting a sentence into constituents. A constituent is a word or a group of words that function as a single unit within a
dependency structure and is called a chunk in this paper. Compared to traditional dependency parsing, there are some advantage of
the proposed method: (1) The number of input units in parsing can be reduced and then the parsing speed could be faster. (2) The
effectiveness of parsing can be improved by considering the relation between two head words in chunks. Through experiments for
Sejong dependency corpus, we have shown that the USA and LAS of the proposed method are 86.48% and 84.56%, respectively and
the number of input units is reduced by about 22%p.
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AU BAE TE KOS LACH
AG FEATS |HEAD  DEBREL DEPS  MISC

1 BROPN  NNP+JKG _ 4 mmod  _ _

2 X 0 L ADJ NNG+XSN+VCP4ETM _ 4 acl _ _

3 oy NOUN NNG _ 4 nmod _ _

4 CIXto|L NOUN  NNG _ B nmod  _ _

S EOHEE PROPN  NNP _ 3 nmod _ _

€ 8712 7t PROEN  NNP+JKS _ 11 nsubj  _ _

7 au NOUN NNG _ 8 nmod _ _

8 34 2 NOUN NNG+XSN _ 9 nmod _ _

9 g NOUN NNG _ 10 nmod i il

10 CIxolq =2 NOUN NNG+JKB _ 11 obl = =

11 Lt 4 O . VERB VV+EP+EF+SF _ 0 root = =

Fig. 2. Korean Dependency Corpus According
to CoNLL-U Format
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Fig. 3. An Example of Chunked Dependency Corpus
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Table 1. Inverse ID Mapping between Original
and Transformed Corpus

&8 "H113 M75(2022. 7)

Table 2. The Characteristics of Korean Chunked
Dependency Corpus

Original ID | Transformed ID | Original ID | Transformed ID
1 7 4
2 8 4
3 9 4
4 10 4
5 11 5
6

(a) Original corpus

(b) Transformed corpus

Fig. 4. Determining the Transformed Governor (HEAD)
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Fig. 5. The Structure of Stack—pointer Network for Korean Dependency Parsing with Chunking
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Fig. 6. Constituent Representation of the Constituent
“THHAIBH (X9 _=CH”

Ls_—

TRt v @Al =3)2 YL (9,55,5,)01H, c=30]22
2o A Yag Xﬂﬂohﬂf{pOp) ‘IJrEW o dA=4)9

_IEI

2 (t=2)2 Zo] (2,s,,5,)°] HH ci= 1= T3k 0|9 2
2 IHZ HESA ¢ =774 WHESA LRSS SRS

oflA AFTt v o] LA E-S W&ol Tolet 7]
5ol Yol FAH. W&ol ddol= u|d F4lofo
o, 715° 3ol W&o] "iole EHARl 9T T
gt} ol2dt 5 AF AR B2 W8ol ¥Yo]
9} 7]50] "iol9 ¥AFE AFsto] AH&RTHFig. 6). 42
o] Zgol= o7 FHar 2SEHERE ZF FHAY BAdS
FAdH AFFG(Convolutional Neural Network: CNN)O]

H83lo] sto] Weolo] TS T} PEh BAS §
4 A O] B B4 AT B4 B4 Aga B4
BAL n5Solo 2 49T & YuE 7 Bx mAL

CNNof| &-85}tof gt}

4.

>
0%

% oy}

BV FABLFREL A8 4)

: ER R T EESE RES

RS

£ Aol A 9
BS99} o A2 72

Table 3. The Statistics of Chunked Dependency Corpus

Corpus No. of Sentences No. of input units
Training 33,313 269,793
Validation 4,165 47,641
Test 4,165 42,073
Total 41,643 359,507

vl WSkl EofRtt. 7hssti 7_}]3"—}
oA o1Z3t 7o AAW Fzol A
S5t Y B Qo 22 —"rL:T\_

49l WE 954 3.3
=IE YEYIES A
At

27‘401]*1 7]5?. A" EFA (o
]( =ia e —]o] 7]1:1]- 4.:..

T2 TEA)oIH, Sh5Z ¢ °H/\1 Al 7H4 T52EHE, 45,
H7HE Lol AR&3StcH(Table 3). Table 394 E&= uie}
o] AA TEA 9 1/10& 7+ FrPEEA et ASUeAE
AM&-5F3IT

Table 4= 2 =FojA *]"9@_
ufj 7 <=0l o} ‘éEH—I- 2 AIE 1% o]-&stof GloVe
[34]E ol&stla, S8 FAt :\iﬂ‘ 4 BELS o8
A 7RSS 271851 L8RS 3 2= e
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Table 4. Hyper-parameters of Stack-pointer Networks Table 6. Comparison with Existing Dependency Parsers
Layer Hyper-parameter Value Corpus
morphemes dimension 300 Ref.| LAS UAS (No. Sent.) Model
Embedding characters dimension 50 Training | Test
part-of-speeches dimension 50 This| 84.56 | 86.48 | 33,313 | 4,165 Pointer Networks
# of character filters 128 [24] | 88.56 | 90.69 - - Transition-Based
CNN character windows size 3 , " - .
# of eojul filters 300 [271] 89.48 | 91.79 | 53,842 | 5,817 Pointer Networks
cojul wiondows size 3 11| 9042 | 9338 | 60,751 | 7,308 Self-Attn
RNN Mode LSTM [23]] 90.75 - 57,265 | 5,726 | Transition-Based, CV
encoder layers 3 [20]| 91.35 | 92.63 | 55,686 | 1,000 Pointer Networks
encoder size 212 2s1| 9100 | 9312 | - - | BERT+Biaffine Atn.
RNN decoder layers 2
. [26]| 92.00 | 94.06 | 53,842 5,817 BERT+Biaffine Attn.
decoder size 256
arc space 512 [39] | 94.17 | 96.31 - - KorBERT()+Transformer
type space 128 % Ref.: Reference: Attn : Attention;
Dropout dropout 0.2 No. Sent.: The number of Sentences:
. CV: Cross-Validataion Evaluation,
optimizer Adam
) learning rate le-3 ) ) -
Learning X Table 7. Comparison with Existing Korean Chunkers
weight decay le-5
gradient clipping 5.0 Ref. Methods Scope Remarks
Dependency prior order inside-out This Deep Learning(Bi-LSTM-CRF) All
Tabl The Eval Resul [35] Machine Learning(CRF) All
5. i
avle ¢ Evaluation Results ) Rule-based All 141 rules
Input unit [36] Rule-based(Heuristics) Noun
Metric Chunk Word [37] | Rule-based(Dictionary+Heuristics) | Dep. noun
Predicted | Estimated from chunk Predicted [38] Rule-based Noun, Verb
UAS 82.59% 86.48 82.98% % Ref.: Reference; Bi-LSTM: Bidirectional LSTM:;
LAS 80.13% 84.56 80.45% CRF: Conditional Random Fields; Dep. noun: Depent noun;
All: All phrases

o] A97} tha "olFtk. & UAS9F LAS7F ZH2F 0.39%p<t ] ~
0.32%p7h HolIL}. o] A9 AR o Mz wepy mg o0 AT ES ATSE A Irulebased)2.= 41

Hoz vmd 4 gk 2 =Rl AAel vm sy oA L OMS TRE WEAE SR S5t

Fig. 4 (014 B vlg} Zo] MR ol ofde] xuj =01 HE A5 Ao} e 0w B 32

27} Q)= Ao T MEo] wElof wet o]Ho] AujAs E Asky 9 ASTh5ol et A7t Eido] JPEHA 5

57 3% 5 ek Wb B =Eode 7 pagR o) B0l A Aol HiFEa & ] 9N 3ol

ofge] Mg AT Fo oF Wz Aol Wrpspw  °1 Eokel W A e A Ao TigEs.
/\C';IH_Q.

(estimated) ?‘6] poie] ‘:]E_":] Ia__crqi Oﬂo 7:]07]_ UASQI' Table 7—‘ ﬂ% ?:_}%‘i]% ]"Q‘ ]”L: 7]}‘9] 9]}‘ = l‘i‘.‘
LASOl oisl k2t 3.5%pSt 4.11%p7 2718 & & oy, 7158 Mlalshl 4 dol Falw mE AT 4EA

1209 ulojal I B0l A HITL 524 HolA] £ Agoitigte [260)3 2718 ALstie BF AR &
71&0] MPiETE UL AE Belon] LRl ¥yt of St TEAE AMESIER AT A5S Hashe AL
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