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Deep Learning Based Semantic Similarity for Korean Legal Field
Sung Won Kim" - Gwang Ryeol Park'"

ABSTRACT

Keyword-oriented search methods are mainly used as data search methods, but this is not suitable as a search method in the legal
field where professional terms are widely used. In response, this paper proposes an effective data search method in the legal field. We
describe embedding methods optimized for determining similarities between sentences in the field of natural language processing of legal
domains. After embedding legal sentences based on keywords using TF-IDF or semantic embedding using Universal Sentence Encoder,
we propose an optimal way to search for data by combining BERT models to check similarities between sentences in the legal field.
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2.3 TF-IDF

TF-IDF(Term Frequency-Inverse Document Frequency)
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Table 1. Example of Training Data Set

Type Contents
id 125
sentl YGRS HEHS & Ql= A off
sent2 T8 AMRETHY g 5 a4
category lease
label 1

Table 2. Statistics of Dataset Category

Category Count Ratio | #word | #net word | Avg
%) ()] () length

Lease 19,833 | 49.0 | 135,732 3,091 60

Contract 10,038 | 24.8 | 16,530 2,421 26

Compensation | 5,909 | 14.6 | 12,885 2,530 25

HR 4,695 | 11.6 | 92,428 4,354 49

(1) The number of words including duplicate words.
(2) The number of words except duplicate words.
Avg length : Average length of sentences
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Table 3. Example of Preprocessed data for TF-IDF

TF-IDF Algorithm

Origin
A7t Ak HRE FET] daf

AP Qi S5t
TPAopIe

Preprocessed Data

A7t Ak wiE 2R

AFAARS F5it Ak

A7} Aok T AHo] AN 2 A7F A & A A H
Solz 39 ¥4 49 o 39 ol
ool W] AR 8 A | ) W ASE 83 Ag

dosto] A1) AA HE | ¥ o } 1 A4 B

ol

2ol Mg A4etr] YsiA Table 33} Zo] g=of
FHl4 24 101 MeCabl14]& &&sto] &8 5 BARE &
= B0z AA st

Fig. 10141 AA| Hol8Al W &43 H|w i<l g &%
= TF-IDF IFH = dHgstar, 4= 249 AdHg HE gk
7} 24 SlolEAl AuIE WEe] ZA FAEE At
similarityE At o]d Inverse Document Frequency
(IDF)®] Document= AA| HE TlolEAl 40475715 7I%
o= 3t

N, ofl

EA X B,
A+ B (2)

[AT 18T \/E \/,;;(B )

olnf similarity= 0914 17kX9] 3t& 741, 02 A=
=829l A5 ujsitt. gho] 19 F9= oA
$=, similarityZ} 19 77 #4445 48 E43 FARE
7} =t

HZIHoZ J BT AT B2 &AHE 10749
HolElE ZARFOoE NIt}

similarity = cos(0) =

4.2 USEE 0|3t o|n| 7|4t

Universal Sentence Encoder(USE)& ©oj7} opd &%
AAE guig 7grte s AWdS st Zdolt}, ohafgh
NLP taskoll €82 & JEE HolgA Y EF=2 449
wE 2 Halsic}

719 S49] Tolrt obd B ©9j9] g2 Eo] o
g EE= 9uE 7o R ZF £ 719 Qulid fAMIS W

o] Aolz =& & A Ttk £ d9IE dHEE s
mZoll TF-IDFeF 22 4 242 8= SHA] ket

Fig. 2014 TF-IDFe} Zo] HA glolefAl | f%h% H] 1L
giArel 8 B4 USE FgE AdWgsitt. st &
HZ FAR] FALE APt AX A, o]gA 4Hg
ot Z} A2l (angular distance)Z W17 YA arccos
=g

:m:

)7 (3)

sim(u,v) = [1—arccos(————— T

|| ||V||

o] USE RdlojA £ 71 FA] SAIEE A5l H]
woh= ARG ZF AF(angular distance)2 H| W 5H= Z0]

Encoder: TF-IDF(
Dataset_Embedding = TF-IDF(dataset)
Input_Embedding = TF-IDF(input)

for data in Dataset_Embedding :
calculate a similarity between the
data & Input_Embedding with Cosine Similarity

Return Top 10 high similarity data with the order of high
similarity.
(IF similarity is close to 1-) top similarity)

def TF-IDF(INPUT) :
Vector = Embedding INPUT into vector space
return Vector

Fig. 1. Pseudo Code of TF-IDF Algorithm

USE Algorithm

Encoder: USE()
Dataset_Embedding = USE(dataset)
Input_Embedding = USE(input)

for data in Dataset_Embedding :
calculate a similarity between the
data & Input_Embedding with angular distance

Return Top 10 high similarity data with the order of high
similarity.
(IF similarity is close to 1 -) top similarity)

def USE(INPUT) :
Vector = Embedding INPUT into vector space
return Vector

Fig. 2. Pseudo Code of USE Algorithm

o 22 A5o| +dE7| Wj&oltt. similaritys 19 77+
$% Re GAEE Ui

USE 29l EQF 10709] FAHE7} =2 HIOlHE FAEE
ZIEor WAkeste] A8 & A3gte s wiekit

EE 7I5F AHgE 7REe.
A 7h 1;;3_ Iy B % BERT Zdlof Ag
sto] WME7IA] [FARE T2 BEHSH] fsiAe 1o &
St Be 35k BERT Rdo] "Q3sith BERT 4ol
T 249 fAeS 571 sliAE olo] di8ste Biaa
£ UL & AUs Holgkgo] Fasit

7127} & Y92 BERT-base Multilingual
Cased ZE(7|gr ZE)E 3H=ro] Wikipediad ZEFSH th=
o] AojAE7t H= Edoltt. BE BERTS 22 o] A
ojA ] Hofo] Hel2 APHSkE(pretrainy& ¥ ¥ Z+E #o]
Shgs Nt} =] WikipediaE AMASH: AlASS
719 REl2 3ho]9] ojmd, FHZA BAE oetd 5
ot ot HE 2ofe AEFRI o3, EolFQl o o

19 %9



BERT Algorithm

IF ENCODER: TF-IDF()
Dataset_Embedding = TF-IDF(dataset)
Input_Embedding = TF-IDF(input)

Calculate a similarity between the
data & Input_Embedding with Cosine Similarity

data_index (- Extract the index of data with the
order of high similarity. (Top 10)

IF ENCODER: USE()
Dataset_Embedding = USE(dataset)
Input_Embedding = USE(input)

Calculate a similarity between the
data & Input_Embedding with angular distance

data_index {- Extract the index of data with the
order of high similarity. (Top 10)

for data in dataset[data_index]:
BERT(input, data)
Extract the data which is TRUE.
Reorder the data (BERT(TRUE) ) BERT(FALSE))

def TF-IDFUNPUT) :
Vector = Embedding INPUT into vector space
return Vector

def USE(INPUT) :
Vector = Embedding INPUT into vector space
return Vector

def BERT(sent1, sent2):

IF the meaning of sentl & sent2 is simlilar or the
same, return TRUE

ELSE, return FALSE

Fig. 3. Pseudo Code of BERT Algorithm

St7] e F7H]1 YHdgo] Eastt,

AT B =Ro|x= BERTRE AA|9 A%o] oYz}
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Zolah5S %6}0% Fotaat o HAIE 2719 4
o] FolFE W 1 HY gu7t Y B FAREH),
ol AR ek27H0)9 olFl BRE Hdoh= Aot

Fig. 3004 8235 Fo7] oA g dlolE(sentl)
o v o] EAHE TloH(sent2)7t Ag = ofof g}, &
Ao A AASE sentl, sent29] B o]& 4= oF 50{H0]
t}. sent2= TF-IDF Q13T], B USE QTS o] 85}
sent1¥ FAEZE 22 10709 £ vlolgAloA Mgt
t}. 10719] sent2 H|o]El:= TF-IDF ¥+ USE Q17 ¢7} det
S FAET} 2 <AYE FE=o] BERT REZ AgHct

AgHE sent2 Ho|EE BERT ZA& 7z} §AF of 17}
TeEw, BERT Zdlo] fARSHHAL whest HlojE= 471
713t TF-IDF, EX USE AZE7} Ttst fAEo] A
glo] w2 AR AYEHEL. &, BERTZF FAkSITH L

EHefdE 0188 HE =20F ot=01 0] RAHIEO| et 3+ 97

st 4ol WA 49 rankel YAISHA Ha, apZo=2
S BAES TE-IDF, = USE QAF 7 oast SA:
7t E2 &AYE ZEd
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5. &% Zi

7I9E 716, ofu] 7Nk Y Rde 295t
71E APstAt. 712 A5 Erte Hoz:
A rlel fAE Bk 458 AT 5

A "% UrE]rLH score= é 1 A&
=2 B4 Top-n7fl S9A4 FAF B2
49 oRg wrlelltt. 12 a}é
U A% HitgE wosto], A4 A4S 5 Hitd H&
APyt 12 ghdlgo] | EJ P2 dukelat HEH A4
ZH] I Qe FAdAE] & B9 9u7t 5Y B -S4
stokal st Aot

Table 58 B4, Top 7& AHESH A3} 7]91E 7|9H9] <
Hge % o}h TF-IDFZ @7} BERTEES AR o]
M 22 H45S Btk o= TF-IDF 9ERdET 4%
gt Axtolot. °l°ﬂ ghaf] oju] 7]5ke] YHd-E 4ot USE
a7 BERTRAS 23t BdE USE G50 = 935t 4
THET} 50| sttt

tlolEE HMete A2 AA| Afn|2olx oA s
£ "HaF0]7] Yo, 7 mdo] AgE= d el A
LIETAS ol

Table 45 R4 “6?,4*17%1 71 @2 292 TP-IDF &
ERES AMEOIRE W&, 0.66s7F ARt oo §haf 71
71 292 USE %%E%l% AE-SESE wjoltt. USE HE2

% similarity”7}
2 Zhdg(Do] |
o] § Bxe nals

o to Kl rd

Table 4. Time Comparison between Models

Model Time

TF-IDF 0.66s

USE 6.01s

TF-IDF + BERT 0.66s

USE + BERT 5.97s
Table 5. Scores of Model for Legal Fields(Top n)

n Model Score

TE-IDF 67.14

TF-IDF + BERT 69.05

3 USE 39.52

USE + BERT 44.29

TE-IDF 75.24

TF-IDF + BERT 78.57

> USE 59.52

USE + BERT 57.14

TF-IDF 79.05

TF-IDF + BERT 80.95

7 USE 65.24

USE + BERT 65.71
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6.1 TF-IDF vs USE

TF-IDFE JAFHZ ARESIR-E o USE =02 AR
= Zdo] H|5] 13.8189] 45 Ao|2 ¥ £2 H5& Ho
S Ut o= AA| AYANE Hig o R 7 o] ojfo
ZHE Fol FARE ddshex] J&AE 4 ot

4 dojgl2 Tﬂﬂk}— Fedl, ol 1 5 A
Ue?E AotdS o ZZe] mdo] wekst Top 10 &4
£ Table 6, 71} ﬂt} AR olste] FAbeiTkaL hE
AL 12 gdgo] Hrt.

Table 69] 27 B, TF-IDF Rde 7|9t 7|btoa
FAEE Tdsl7] wiiol FEorE|AF el Eafjujay of cigh 7t
FAE A gdsl= o7 Holr) o]of His| Table 7& H
H USE B2 ‘BEAF o] gt 7F5X1E TF-IDF g0 H]
A AA wedshd, ‘Eofjuia) olgks Tolzt obd ‘EaEAY
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T od nE EauAy o digt 2ol dis] fALEE &
Al TS, TF-IDF 292 4 /9] A I 24 5

DEQf & dole J&t A113 HM25(2022. 2)

oA BEEAFEE slel=e) BeE BRe GAE A B
wel7] wjl, Qlgtol A B R4 9l AATE wae

i

6.2 TF-IDF vs TF-IDF + BERT

TF-IDF @==2do] 7]9= 7[ite 2 fARE £4<5 A
S 5 Q1o Bl Fe A 9= 9ol S ke
EAEE 7 Qi A HlolHRE €AY F8o] A9
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