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A Study on Patent Literature Classification Using Distributed
Representation of Technical Terms
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ABSTRACT

In this paper, we propose optimal methodologies for classifying patent literature by examining various
feature extraction methods, machine learning and deep learning models, and provide optimal
performance through experiments. We compared the traditional BoW method and a distributed
representation method (word embedding vector) as a feature extraction, and compared the morphological
analysis and multi gram as the method of constructing the document collection. In addition, classification
performance was verified using traditional machine learning model and deep learning model.
Experimental results show that the best performance is achieved when we apply the deep learning
model with distributed representation and morphological analysis based feature extraction. In Section,
Class and Subclass classification experiments, We improved the performance by 5.71%, 18.84% and
21.53%, respectively, compared with traditional classification methods.
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o] B H o] Z(Naive Bayes), kNN (k-Nearest
Neighbor), SVM(Support Vector Machines)
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(Recurrent Neural Networks) 53 7+ &
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CBOW (Mikolov et al. 2013), Skip-Gram
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BO1G 2/03 BO1G 2/33 O MEIE 70,870
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< Wk, £ TF TopllM ok
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T e A 9lgk S0 HdHalom,

HETE 7INe & §ojo thet 735 Fo
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A&t E5 3 Foﬂiﬂ "speech signal
processing” AMEZe| 2 o tigh BF A
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Koster and Secutter(2003) < f+H53w3
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£ ol&sIAN, Al AR E stelBEE 7P F2 70.00%°] e BTtk
7 2ds AAssich A WA ek Fas o (FF DA B npeh o], thie] 7]E
A SVM RS sksA1A 53] 232 7l AT 59 w89 & AA T FHL
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Al WA DAA kNN BEE o] &3] A o 27 del s 75T SRS
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(E 1) E5|28 2570 s HzAT
A% S AgE g pREd | BRes i
(precision)
Lark A&, 25,
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A520&
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NOUN=} NAV(Noun, Adjective, Verb)+
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o|X & E3) 3=tk 1996135 20173 AL B 7o) 3| 319 o & HojFr)
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4) http://www kipris.or.kr/khome/main.jsp
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CNN(Convolutional Neural Networks), RNN
(Recurrent Neural Networks) 37Fx]e]t},
FCNN< Held¢] 7Hd 7|4ko] == HIES
A Fxo|t) Y WEe| tet & W9
LU RF S A S olF e FHIE, 9t
Q1 A AR E FEsl=t AREEE Edo
o} AgE Tojol HE ] o2 o]FoX 23k
A A HEE 107 Heslsle] Ay,
FONNE 7131 ¥ MEJ2 gbelck, FONN
o] 43} e TS 5
(Rectified Linear Unit) 2 4_‘3“1'5}92‘:}.
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(E7) E5| 28 ERE ot A =7
ed | Aswh o | ay A =y =3
A¥] TF-ICF¢} sz 1A 2d ZAEA9 7|AI8y WHA 2 AFSIIE TF-ICF S
(42) | 9=ww e | 7 | (NB, KNN, SVM) | 9= 9w wEe) bl 4% ua
AT 2
A2 | 71AE 23| o | (NB KNN, SVM) | 593 A(2F)l tiste] 71AIss Ldst geld &
(4.3) ded 29 - ded 7Y de] A5 vy
(FCNN, CNN, RNN)

A |y oo we | 22 | 9w o chRR A= Qi e d@ A (A E2AA
(44) ‘r‘]»— HH'” o "1 i i_! t] ']o Q= (CNN) 2]1 Aév\of_o Eo:] E%J']' 0}0].21 J—]—E]-U]E‘] }\FQ_)
234 . ST Ao W AT vl (A2 H s

tho] === upyH =2 Uy od HHH <) 60
1o | BelRE | Hed B ONN) |32 o Ao ey e
AE5 ;’é—Erﬂl%_ 25 9y ma (CNN) fé%ﬂ] :ﬂr%ﬂilﬂ F71ll Hi% ?? H) 7 (A3240 A4
46) | FEAE 37} | A= 43 Y5< BelF 593} so)s) steiolg AH)

4.2 TFHCF 2t =
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(E 8) TF-ICFet YEHEHE 0|88t AAFZ0 st ¥s Hlw
St vy TF-ICF AT duld #E(fl-score)

(f1-score) CBOW SKIP GloVe fast Text

NB 51.13 56.19 59.34 58.61 59.20

AR KNN 3179 53.54 66.57 66.01 68.17
SVM 69.02 57.92 70.10 59.09 71.77

NB 28.03 29.33 33.77 32.62 33.26

P~ KNN 1523 34.79 51.18 50.69 52.81
SVM 4945 25.86 46.38 46.46 47.39

NB 17.14 12.12 17.18 15.20 15.92

R P KNN 9.80 19.47 39.60 38.44 40.53
SVM 34.08 771 26.67 2553 26.23
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(2 9 gy 2 Adol| ALSE s5tolm metoly S/ He
sfol# vl E W4 A 3= ghr|Eln)
g g fast Text fastText®] v $THlE] 9] F7] i
o (v200, wi5)  |weAS HEHE 75 A ARE F9¢ o]
=959 7] 100, 300, 600 | = vl WEle 28 7], Hed HFdRe fY 7] 600
de8d 29 FCNN, CNN, RNN |RNN2 LSTM< A CNN
gE 7] 23,5 CNNellA gk ARg-gth 553
CEokx 0.5, 0.7, 09 24959 /A HlE 0.9, 0.7, 0.5
H|x] =7 20, 50, 100 ol A AMEEE WYl 27 20, 20, 100
HZ3} 478Z |adam, rmsprop, sgd [MEYA 71EXE FZ3slr] Y3 drgE adam
s 0.01, 0.001, 0.005, f;j%#?oﬂ*ﬁ S Aastaly) sl 7sAE WAs 0,001 00001, 0,001
0.0001 = H&
CE 100 7|Alet5 Hefd 2He 27 s Hlux
&Y k) 8- & (precision) A& & (recall) | 23 (fl-score)
NB 52.55 72.74 59.20
71 Al 8E kNN 78.70 60.32 68.17
A4 SVM 82.92 63.85 7177
FCNN 65.92 84.6 73.84
Hed CNN 67.25 88.28 76.13
RNN 65.31 86.75 74.16
NB 23.39 82.12 33.26
71 A gE kNN 69.38 4381 52.81
EET SVM 78.70 36.80 47.39
FCNN 67.89 63.26 64.48
! CNN 68.61 71.81 69.74
RNN 65.97 72 68.24
NB 9.58 85.01 15.92
71 A 8E kNN 60.30 3245 40.53
PREETS SVM 58.20 19.26 26.23
FCNN 60.02 48.63 52.59
Hed CNN 64.77 57.87 60.04
RNN 61.17 59.18 58.82
17) A48 ¥ 718 & £F 459 A" stoly mehule, A4, Fei&, MBFHA BT 5Y98 A o
7HA ek #7)38H 3t
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4.4 945 2T HElE A5 B} SR T M A A
HE] 487FA]0 gk /s wEE AuEt) g
AT AW HHE o] gt AP 271A 7 Y Ed2 9] AFa) nR KR FYs CNN
T2 st AvEth A WA, TR 2 243} stoln] derHE /‘lﬁfv‘}%i 48714
ske Y= e W e} MeFE 9= ¢ o] Y= g HEje|] tisl AE-S zlsysiict
WY WEE o] &3t B7 A5S Yot F (" 4+ A 483]¢] AFoA AFo] =
2912 2718k = dud WE = S < 738 1570 (9% T z) oF A o] Lt &)
| i3k Holgolx gk o] X =, A8t A I/ EE =) digh 9= dud
w8 At g 9HE Y AA 295 HE FFo] gk Fxolth x5 9T dudg
o T A FTH R Sgel X HES] FHE UERML, vy T 915 oW
T deid 2d2 439 Ao 7P $- 9 W7y 23 ferolty, 9% Tz B
3 ATS Hd CNN 298 AR5y, F o] Yeh}y, 08%F Iz AA Yehdr
A ATE HAFQS u AR Shol o 5 F2 9= dug wWEZY & & ok
e HE sk & A9 27)skE HE Aol dfeh w-Foll A= fast Text, Skip-Gram,
o} Aek5H Y= duld e o s A CBOW7} £2 A%< HAFY Q= w4,
< Z&snh GloVes 319 HXol7 YepdS & & itk &
(E 1DA Benel 2], BE 257 A7l g2t MBEF A FRIA fastText= 34
oA M}y ““Eii o] g3l S Rst= A 7P Bl VR 1= o ¥y F
o] o 478k A3E HojF9loH, 9] FHom, 519 wxol= 1A% YeRA] ettt
7 AAR 245 7 Asel 9 &Aoozt o]} 7do|, £ 3ol tisliA $1E ey HH
I See & AT B HFY 7 ot + fastText, Skip-Gram, CBOW, GloVe =2
M 7 BT SRS AeksE Ol 22 38EE /AL e ALE UERTL
9 WEE ARl ol 7 Al % (9 5% ¥Wg 2pde] A7]d mE s
< FUA & F Stk oty (O" H & riVIA 2 9% T
CE 11) 9E e HH ®Eg gy g 2 27 ds
e Ay FEn e B
A —?%9’] %713} 71.44 82.34 76.24
Ak dE 67.31 88.22 76.25
2o~ T2 %7]38t 67.88 67.96 67.14
A HE 68.65 72.37 69.70
B2 l'i-x—.]:-"r %718 26.36 62.50 54.83
Ashy ¥ 64.22 58.75 60.10

18) 4.2014 A3t E fastText® A8

¥ WE A7) 200, 9=

7] 158 A
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10

8

6

4

2 A
0 —

[EES] fast skip chow glove
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214) V5 v100 v200 v300
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(8 5 Auld HE 2700 WE o

L Agzo] 22 A9 15709 Wik Bxoly, ©
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2 e W A9 271 ol
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C(H 12) B =& Z-o 2 &7 ds Hl
SRS o] &y B4E Ad& B
NOUN 67.25 88.28 76.13
s NAV 67.69 88.38 76.51
o 2GRAM 66.94 87.13 7557
3GRAM 65.92 85.05 74.10
NOUN 68.61 71.81 69.74
e NAV 68.65 72.80 70.32
2GRAM 67.99 7042 68.79
3GRAM 66.59 67.87 66.61
NOUN 64.77 57.87 60.04
FEEE TN NAV 63.42 59.52 60.35
2GRAM 61.81 56.60 58.05
3GRAM 63.23 52.63 55.88
SeAES Flete] 1 e vl = EZ HolFt) =7A15(K_CNN, K_RNN) 9|
BAE} GJRABES AT Ul Stols) 3 A% ONNE AR 29 95 Jehe) g 3
2HEl = 459 FLsl, AT 4.5904 EZ Ho|A|¥k RNN9| 7ol 085 =
%2 NYAFHE HolZ NOUN NAVE A ol o B RES Hol3 9tk 5 F8ASe
et AR FEAF tg "l A= CNNo] RNNel| Hlal B $& %55 B
292 CNN3 RNNO| 28-S Aesies 2 32 ¢4 I FEASE CNN, E_RNN) |
e YT F 4P Y A9E 953} 2250 JehzoN B A
(19 6)2 FTEASI FEAl=ol CNN# o|7} A 9t} &, CNN3} RNNej| w} &
RNNE #8198 7390l thel 491 (25 %59 Aol T, FRAZUY 25 45
TE) 3} 519 BE(QEE T =)ol tidh 2 o mAIE ol At & F AUtk
14
12
10
8
6
4
2
0
{JHT) K_CNN . RNN E CNN E RNN (7§ K CNN K_RNN E_CNN E RNN
M section Mclass M sub-class M section Mclass Msub-class
(13 ¢ g2 2 45 2%
19) =HEAES CNNE A48 749 K_CNN, RNNS #83 749+ K RNNeZ FA|s3ich
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2 =i 92d 29 5 FCNN, CNN, RNN 7le B 7lERok 54 2EE ERE AT A

o] 71240 715 ARste] 5 AlaEle A2 F7heal, @A MESY 2 B 8he]

TANL EF dee ATAHY MASsE 2 HRIIFoIU HEIF7HA] 7 9IS
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