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Abstract Semantic Role Decision defines the semantic relationship between the predicate and the
arguments in natural language processing (NLP) tasks. The semantic role information and semantic
category information should be used to make Semantic Role Decisions. The Sejong Electronic Dictionary
contains frame information that is used to determine the semantic roles. In this paper, we propose a
method to extend the Sejong electronic dictionary using word embedding and synonyms. The same
experiment is performed using existing word-embedding and retrofitting vectors. The system
performance of the semantic category assignment is 32.19%, and the system performance of the
extended semantic category assignment is 51.14% for words that do not appear in the Sejong electronic
dictionary of the word using the word embedding. The system performance of the semantic category
assignment is 33.33%, and the system performance of the extended semantic category assignment is
53.88% for words that do not appear in the Sejong electronic dictionary of the vector using retrofitting.
We also prove it is helpful to extend the semantic category word of the Sejong electronic dictionary
by assigning the semantic categories to new words that do not have assigned semantic categories.
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Fig. 1 Proposed method
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Table 1 The number of semantic categories that make up
a test word

Frequency The number of semantic category
six or more 58
five 17
four 28
three 53
two 80
one 166
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Table 2 Experimental Results using the similarity with o] ZA9) AWy ke S Bt A ©
Word2vec ool FooE o] &3ty FAIEE ARSI 7] A}
similarity best 1 best 3 best 5 88 fojol= gmoabde] fojo] Ar, AAE A
cosine similarity (22‘;4‘—;;;/:)) (;1723‘%;;) (511'36;;;2) AR, = duidE o] 83 feojo] FH Folth f9
— - - ol 21,060719] wolz 7307 FlElnEE EFE o
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Table 3 Experimental Results using the similarity with 2 = golol2 FAs Pol=o A 2
retrofitting vector a = o8] Sz AEEI 1=
similarity best 1 best 3 best 5 8 = §olol2 43 wols whH o AF x3
cosine similarity 28.31% 44.06% 51.48% S
i ) ¥ (248/876) | (386/876) | (451/876) B )
idean distan 27.63% 43.26% | 51.83% o13 FA=(a)st frolols FAF ol Wiy £
euchdean CISTANCE | 040/876) | (379/876) | (454/376) (9= AY =gt
o . 28.08% 43.72% 52.28% 321 Word2vec _rOT/\}__\I:__g]_ 701_9401 §_:|1-1]-.% =3+ o3
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HEE = dude] 43 ARz frejof Akl A Table 5 Experimental results using the Word2vec simi—
ke TojEd disixe A= HESe] 4o HAS larity and matching of extended synonym
L &9 Z]|ak & A Ao = o= o =
= A AL frefol Apel EAshA] similarity best 1 best 3 best 5
= 7]£9 Word2 = duigdel x ctojof
of= 71 j o(’rd vec # I “]o = 1(:1 ] cosine 31.96% 49.09% 56.96%
gk FAIE Tl ZHAAL Slvks RS & 5 SlSith similarity (280/876) | (430/876) | (499/876)
) euclidean 4.57% 12.67% 18.49%
E 4 ¥FE 9T do distance (40/876) (111/876) (162/876)
Table 4 Words to assign categories pearson 31.62% 48.97% 56.96%
; ; co-relation (277/876) (429/876) (499/876)
WOZ?eCTr;?COHg WFE/NNG | o] 2/NNG | ZH2/NNG
dictionary (Baton/NNG) | (Pierrot/NNG) | (Each/NNG)
6 Wordvee AR 989 felol 148 olg
=/NNG SM/ANNG | S AYe] AP2Y 7FA g
%(_5’13&)(1 ;ﬁ:?ffjglgg 12 /NNG Table 6 Linear combination weight of the experiment
(Cue) ( Gi_‘golo) (Way) using Word2vec similarity and matching of an
. .
best 5 SBINNG | #ARINNG | o NG extended synonym
) et e (Severalty)
words (;Half,Herf) (Crush) ‘ S A/NNG similarity o 8
3 =/NNG A/NNG (Sequence) - .
(Head) (Real) —E—S/Nr]l\?G cosine similarity 0.7 0.3
2 B/NNG FA/NNG o° . euclidean distance 0.1 0.9
(Love) (Indifference) (Characte-ris
tic) pearson co-relation 0.7 0.3
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Table 7 Experimental results using the retrofitting simi-

larity and matching of the extended synonym

similarity best 1 best 3 best 5
cosine similarity 33._68% 51.14% 59.36%
(295/876) | (448/876) | (520/876)

euclidean distance 11.64% 17.58% 25.46%
(102/876) | (154/876) | (223/876)

. 33.45% 51.03% 60.39%

pearson co-relation | wq376) | (447/876) | (520/876)
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Table 8 Linear combination weight of the experiment using

5 felof w3y

o

o185

o

the retrofitting similarity and matching of an

extended synonym

similarity o 3
cosine similarity 0.7 0.3
euclidean distance 0.2 0.8

pearson co-relation 0.7 0.3
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Table 9 Examples of synonym and similarity calculations

Target #FX4/NNG A1%/NNG
word (government office) | (the municipal building)
FB/NNG T4/NNG
Extended (ofﬁcia} residence) (Warc} office)
synonym of BH/NNG . A%Aﬂ@/NNG .
t;lrget word (government office) (Natlona} Tax Service)
EA/NNG 3E4/NNG
(a principal office) (police substation)
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Table 10 Experiment results using Word2vec similarity

and matching of extended synonym and similarity

similarity best 1 best 3 best 5
cosine similaity | 3219% | 49.43% | 57.76%
Sine s Y| (282/876) | (433/876) | (506/876)
cuclidean distance | 1644% | 28.88% | 36.42%
u : (144/876) | (253/876) | (319/876)
carcon coorelation | S196% | 4932% | 57.88%
pearson ¢ (280/876) | (432/876) | (507/876)
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Table 11 Linear combination weight of experiment using

Word2vec similarity and matching of extended

synonym and similarity

similarity @ I} y
cosine similarity 0.4 0.3 0.3
euclidean distance 0.1 0.4 0.5
pearson co-relation 0.4 0.3 0.3
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Table 12 Experimental results using the retrofitting simi—

oy
s

larity and matching of an extended synonym and

similarity

similarity best 1 best 3 best 5

o 33.33% 51.14% 59.02%

cosine similarity |- 000 076) | (148/876) | (517/876)

euclidean distance 18.37% 29.19% 39.38%

(161/876) | (261/876) | (345/376)

. 33.33% 50.68% 59.25%

pearson co-relation | - o0 ezey | (444/876) | (519/876)
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Table 13 Linear combination weight of an experiment
using the retrofitting similarity and matching of

extended synonym and similarity

similarity @ 153 o
cosine similarity 0.5 0.2 0.3
euclidean distance 0.2 0.4 0.4
pearson co-relation 0.4 0.2 0.4
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Table 14 Examples of words and semantic categories

Word in
. C New words
Sejong electronic dictionary
. Semantic . Semantic
Lexicon Lexicon
category category
BERE e | FENE | FEnw
(Medical . (Financial (Financial
S (Institution) | . .~ e
institution) institution) institution)
%) Z] &) ©
A g as | A
. . . Symmetrical
(Remarriage) | (Meeting) (Marriage) T
acting)
AT | ARw R .
7
(Developing (Situation | (Developed )
(Country)
country) value) country)

¥ 15 Word2vec FAHE9} -5 oJn] HFE o] 43 43
Az}
Table 15 Experimental results using the Word2vec simi—

larity and the parent semantic category

similarity best 1 best 3 best 5
cosine similarity 51.14% 71.58% 78.20%
(448/876) | (627/876) | (685/876)

euclidean distance 30.37% 49.66% o7.88%
(266/876) | (435/876) | (507/876)

. 51.26% 70.55% 78.31%
pearson co-relation |1 1q076) | (618/276) | (686/376)
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Table 16 Linear combination weight of the experiment

)

using the Word2vec similarity and the parent

semantic category

similarity a 8 ¥
cosine similarity 0.2 0.5 0.3
euclidean distance 0.1 0.4 0.5
pearson co-relation 0.1 0.5 0.4
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Table 17 Experimental results using the retrofitting simi—

larity and the parent semantic category

similarity best 1 best 3 best 5

. 5388% | 7249% | 80.37%

cosine similarity |~ 70 e76) | (635/876) | (704/876)

. . 3288% | 51.60% | 61.53%

cuclidean distance |- ooq 076y | (452/876) | (539/876)

. 5434% | 7272% | 80.48%

pearson co-relation |z eqey | (637/876) | (705/876)
£ 18 AT WE GAES R olu] ¥EE o §R

A9 ARz AEA @
Table 18 Linear combination weight of the experiment
using a retrofitting similarity and the parent

semantic category

similarity @ Jo) ¥

cosine similarity 0.4 0.1 5
euclidean distance 0.3 0.2

pearson co-relation 0.4 0.3
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