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Extracting Core Patent Documents

Using Machine Learning

Yoon, Byung Soo

Department of Computer Engineering,
Graduate School of Korea Maritime and Ocean University

Abstract

The government as well as corporations is promoting research and development
(R&D) of new growth engines that are internationally competitive to overcome the
ongoing global economic downturn. To do this, they set the direction of the R&D
by using some patent trend analysis from the stage of planning and evaluation of

the R&D in order to create valuable patented technology with international
competitiveness.

Such a patent trend analysis, however, is a time-consuming and error-prone task
because it requires patent researchers to manually examine the extracted candidate
patent documents one by one and to understand the patent technology out of

their expertise. This is a serious problem.
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In this dissertation, we propose a method for extracting core patent documents
using information retrieval and machine learning. The method contains three steps:
1) extract valid patent documents from retrieved patent documents using a patent
search service; 2) classify the valid patent documents into sub-technology
categories; 3) finally extract core patent documents from valid patent documents
classified by sub-technology categories. The first step ranks retrieved patent
documents to obtain valid patent documents for a given queried technology by
cosine similarity between the vector of each retrieved patent document and that of
the technical summary as the queried technology. The second step classifies valid
patent documents into sub-technology categories using a five layered neural
network, of which the input is TF-IDF weights and technology-related weights for
each valid patent documents. The final step extracts core patent documents from
the valid patent document classified by sub-technology categories. In detail, valid
patent documents is ranked by linear combination of patent feature values (for
instance, impact factor, the number of family nations, cosine similarity, and so on)

and a patent feature priority.

For the evaluation, we analyzed patent trends on radiopharmaceuticals as an
example. The patent search service retrieved 4,603 candidate patent documents for
a technical summary as a queried technology. We compared the results of the
proposed system and those obtained manually by a patent investigator in time
and accuracy. First, in the execution time, it takes 13,095 minutes to perform
manual operations, while the proposed system performed the same operations for
134 minutes. It is 97 times as fast as the manual operations can. And the
proposed system have shown the accuracy of 86.88% for extracting valid patent
documents, the accuracy of 91.08% for classifying into detailed technology

categories, and the accuracy of 75.76% for extracting core patent documents.
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Consequentially, we have shown that the proposed system is effective because it
helps patent researchers to save the time and to reduce the errors. In the future,
we will improve the performance of the proposed system in accuracy using a
cutting-edge technology like deep learning and apply to several areas except

radiopharmaceuticals.

KEY WORDS: Patent Trend Analysis; 53] %%, Machine Learning; 7]7|
8<5; Cosine Similarity; A A%, Neural Network; 417 %
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[19]8] @TelAe 7IedE EAS HdEy 7Rte s /3] f8t SVM 2771
of B4 ARZ dH5A7EH, B4 H2E HolHZ TF-IDF/FEAE AHgste] wE
33 EEE PSS A AHEE A4 7SR E 45 AR B SAE(CERTKR)
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Ao 2 o] £ XIT20]. FALE S AR AT B EA40F 2439 &
AHgolut Aolde SAske HARE A2l Alf(distance coefficient), A¥ AT
(association coefficient), ¥ Al (correlation coefficient), &2 A 4(probabilistic

similarity coefficient)7} AT},
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(Pearson correlation coefficient)7} %)
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87 FASE AR BF TS oA T Ae] BE Wt o
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ToF BHste]l fAR S o] TR, ALEE Hob 55 HE AR AAe g
o B3] 5ol meth wla EAskiH.
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22 EXEF

T BME AsHoE BRI AT B4 HFE ED=E oY 7] JASss daL

b}

Eo] A=At dEH 7ASE WHoZE 2 71 Zd(rule based model)
 AAHEE, A 7|¥ Zd(statistics based model) ¢ A FaElF, oA 7N =
Al k-HZH oW (k-Nearest Neighbor, ©]3} kNN)#Z LLSF(Linear Least Squares
Fit), & 7% 222l vo]B wo]x|QF 9 SVM Fo| th41-44].

T BUE AYH Yk [B]] AFAAE FEIEA 4L HolEE BRI I
g3tel e sol BAS BRIAGON, (4]0 ATINE B

ME E7F87] Hsto] vol B Hojx|QkE o] &ato] E77IE At

I
BL
Md
ot
il
2
2
(ot
N
)
r-\m
r\r
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=
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) 2 9] Fl(File
Index)/F-Term 2 39 ECLA(European CLAssification System) 2% =7hvlt}h 2f

CPC(Cooperative Patent Classification) ‘5l ATH47-50]. °|=HA| =7} W= EAs= 7|
SEFo gisted AAIA AR A7) T World Intellectual Property Organization, WIPO)
AA ZAH R FAdH SEF AAE FHA dolE Tl 59 wiok HBEH=
IPCEEAAS &4sta, 1o mat 27 oo 53 £30] ok 7lei&F/l &

A BFskal AoH51].

b @A) ST E5A Aete] FREAYRAKIPYY EF A Qo] 5
o2 E3Yo| FUHE BE S5Edd galx PCZES Jow ERsin ol
2. IPCREE E3BA B3 24, 437)% 24 2 E39 24 5o o9 §
8317 AHEH T AUTHE3, 541 ol3A FEAQ BRAR ] W Azk Aol &
Basina AASES olfeld EslEdel el IPCRES AEHoR Raghs
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[55]¢] AFelMe pl=o Tu SSEFAARJ] Pl=ESEF(US Patent Classification
UPQ) e A AFRRFE 93t S &AM AEE &ol5S eSSy, oE
INN &35S o83t 25 A4 8l BRAzge T8tk 18 [56]o] A+
dre HFEHE o 24T dueFE F R 2 stelagd o 7R <
HE S Al AR g 4aEE Winnow EEEE o83t 68%9 HIE
As& Bk

57191 ATl W= UPC AERFE flste] MISHEAE Wl svmMeE 4%
g WS AR o, 53] BOW(Bag-Of-Words)9F 2-& #Atdo] 7]wke] WS o] &
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A o APk =5 [60]9] AFelAE o] WS o8t AR A A
AHA717+9] CLAIMS(Classification Automated Information System)A|~El o] 28 A%
S Stk a8l3 [61]9] ATolAE ESwde] IPCEE 7[Rk ASEFE H3ld &
AFE WS o83t SVM(66%), UelH Ho]ARK64%), kKNN(61%) 2 AHEE
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[64]9] ATollME ZARD AR fFEEle A 7Me A83 NN dagss
o]-§-3ste] NTCIR-7 patent mining TaskE 3+ [PCIEE EFsh=tl] AR <

At 1ear [65]9/] AT E NN A ZdS A83 [PCIE 79 AR
I% T2 R4 4886%°] 85 Bt

EHR P B BF AZHS 3 12 HAE B5H7]% SVM, ol X Hjo] A
ok A7 GIEFE D NN Bl AGHI Ak T 66]9] ATNAE Hol B
of AFHIL Q= VMM FF HHe Adel Fie PESE 2 5 A=

HGA(Hybrid Genetic Algorithm)°ll #3F A5 T35t

[67]19] ATolxe o1 EFIZE IPCELE /A 8k9] AB =9t A
B OF 739 E5EF A3 digtyq iINN €8S o] 83t 4028%<] A &
#d B AFEMAP) S Hole AWzt Utttk T8 [68]¢] ATolAE 53w

IPCILE A BHE 93l FL57} 2% 28 Wse] 57b mans He §oj5e

[69]°] ATAME 58 £d9 54 £F A IPCELE AsEFDAE 39 B
O% FEAA AFE stk [70]9 ATelME IPCRE AFEFO ABIE WA 9
B Ass TN fstd, 3eAlR FEste] BR7IS Adelsl xdste] 194
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A S o83t 53] o tidt 718/ IPCIEE Aso® BHshs o
TF7F AYEA=, [71]9] AFelAE A7z Sy HlolE £dH AF vloE &
ol tiste 8719] 7|eiolE o2 TF-IDF/FEX9F DI7FsA| 8 ol57tE3E ©]
43 Lo]B wo]x|eka} SVMe] A%S Hlmol Qo] 7l&obe] wel A= zle]
7F Aoy, FEAHos 903% AEEE Bty 1y 7219 AFddAE EFE
of 1A% oje} dojtele] A F IAWURE o] gt FHAEHI F, [PCIEY]
ARARAREDFF) o B EZH| tiste] S53te] sVM Hlnd A3, BF &5
E dAdez FaHoy, BF AR EE SVMBLI7%) Rt W 83.66% S LER L
Ak

[73]2] ATl E INN Larg]E= ol&sto] B9 g7led that SsiZdel o
&to] E0] IPCAES Fofdhs WS AAEIAoH, [74]9] dTolMs dojeE H
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Fig. 2.1 A structure of an artificial neural network
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A4 AR GTES PZo) ke FU LuZe] AYHo] UAH sEAE

WMo 2 Ak ARE FYIolA AT E S Het, dAl 2Y3elA =94

Fgo} BEgAlE Lt WS Hi oF LAE PRAIES 1A

TFSAEE A 27)% o83 &EF 7]=7] 3P (stochastic gradient descent)S

3l 2" F Atk A7IA, Aw,lt+1)& t+1HAY TER01T, Aw(t)E A

27)

QApgkre] A2 S5 dEiet FAskekaol wek AAH =, dE S0, v 2
Fete= Arole S8t gt EA 247
softmax¥<r¢t nxl AEZD] 3h<r(cross entropy function)”} ATt softmax e
2] (28)3 &2tk A7)A, p;v F2 FE(class probability), 5 o= B/l £ FE&
< UEIth ZEA 2,9k o= A4 A j=o AAl AEH(total input)t U k29
AA AEES Uit

P = ﬂ (2.8)

Y exp(z,)
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24 53539 §4

Z1exsd oM 4 =7F ESACAA Tsks S vE TlewdEdl v

¥ 21 53539 H2E 32
Table 2.1 The text format of patent documents

n SH9HE, S99Y, 3MHE, MY, T3 E,
TX]- = [e) = = p=
SE5Y, SAdFAHE 5
THRA 9, AYA, el 5
Uit B 1E wree] 53, Aok AT 4
EA-Ede HAE | AT

upehbA ol 54 o] AAARE 7Rl Selwde Ve ¥ 259 54 7]

[85]. S So], FHESF 10-14905189] el WAL B Fam o] FHA ooy
9 7] el o3k AR 2ol el AN AR FAFIW 2 E L
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AZIM, tf; = 712 gjol tid 54 AR .9 SdEClH, £ = Vel

2

OFA d'olA AFTRO| 1o FH WMEgolw, Y 7EaH do] JAE BE

-~

ARIFHO|EY Ed NEFott. o= 7 ARIFHo|o] ¥ SKformalization)E 3]
Z1E QY shte] ARIFT RO F¥ NS BE ARIFHO S FHENIESFE U

o] TR 71& 8ok AlEnole] Tk IDFRES 2] (32)9} 2t

idft = logL 32)
{d; | =)}l

A7IA, idfi= AA 71E8%FA diol tigk ARIFR ¢ o] Y|ogoltt |DlE 71&
QOFA Y] F FiFola, ({d | redie MAFR 171 EFH 71EQ %A ¢ 9] Fo]

ot IE]a ZF MRS R ofo gk TR-IDF/FEA+= 4 (33)% s¥¢3ith
wi ;= tfidf; ;= tf;  ¥idf;
ont 7|E89kx o] FA17F sholz] wTol HPSIE 93] HEE 215 HE 9

7} fith. webA IDFgEES 1olth webA 7]E&8okA ] EAME =
TE-IDF7}FEX = TR 2t & 318 7|20k 9] 7F Al Z R ol o] TRIDF/}EH] o

Aloltt,

=)
2
ro
o
f
2
1o

¥ 31 7lE 8oy Q1§15 9| TRIDF oA
Table 3.1 An example of TF-IDF for index candidates in technical summary

AN Q|3 o] TF-IDF(TF%})
gol1 0.050420
o2 0.042017
Soln 0.004202
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Fig. 3.3 An example of technical fields in candidate patent document list
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Table 3.2 The sets of field weights
gEH 754 dhrg o] w4 [QoF A+ | AT Piazas]
] NE (a) B ) (8) 7R3
A WA AE 1.00 0.95 0.90 0.85 0.05
T HA AE 1.00 0.90 0.80 0.70 0.10
Al HA A E 1.00 0.85 0.70 0.55 0.15
Y HA HE 1.00 0.80 0.60 0.40 0.20
oAl |1A ME 1.00 0.75 0.50 0.25 0.25
AN WA NE 1.00 0.70 0.40 0.10 0.30

FERNFANE A gtel SRE Ao BT Teln FHEAFH HEE 0
o 1 Aole] Welold Hair st TRIDF SRS Tk o] 218 o
$3te] 03} 14bo]¢] RO WG] Wolch
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Table 3.3 The intervals among field weight sets
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. (fi < atfi;x f+f{l,j X+ % 0) 69)

e
i=1 "

83 IDFgS BAE VIR ke #oE FEHE Xjole ouy) glth webA
TF-IDF7FA& 4 3.7)914 4] 3.9)2 W7

=tfidf}; = ttf}; <idf} (3.9)
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Table 34 An example of weights by index candidates

AAFH | tfy; iy, idf} tfidfy; wj wy;
Alol B H o1 0.1 0.08 2.69897 0.215918 1.5 0.323876
ARol B H o2 0.2 0.36 215490 0.775764 1.0 0.775764

AlQ] 5 1 o010 0.1 0.04 2.39794 0.095918 1.0 0.095918

F7HH o ARITHOPRE & F WAL Qo 7AE L, 7719 EEd V1A
g Ao delthk 2 upAEt ARIFRO109] AE ATl ZAEH, 4319
3280 71" B9 dAolth E 340 EAE 2 MIFHo] holo] tiste] A
e bR 23] 2 B EAY WEHE 4 311 2tk

>

& = (wh jwh i, wh ;) = (0.323876,0.775764, - ,0.095918) (3.11)
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Fig. 3.4 The proposed structure of artificial neural networks
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Table 3.6 The sets of priority weights

S B9 | 55 [vpgd | 90 [ H98 | gE | 29

== B - T 3} &7}
A G e e 7 A R I
(Ws) | (We) [ (Wr) | (Wm) | (%) (We) (Wi) (W)

A
j%ﬂ 177 | 166 | 155 | 144 | 133 | 122 | 111 | 100 | 011
l:’_

AR | 184 | 172 | 16 | 148 | 136 | 124 | 112 | 100 | 012

AR | 191 | 178 | 165 | 152 | 139 | 126 | 113 | 100 | 013

AR | 198 | 184 | 1.7 | 156 | 142 | 128 | 114 | 100 | 014
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ARG = (FAFE X)) + (531 B 7 wl) + (55 < wl) + (T 74 xw)) (3.20)
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o] ol7] wiEell 2t AEZRS] TFeAIR e wE AT Al #hel Aol= & 37
7 2o, HFALE FEo] 0072 7P A3, Avks Fo] 00022 714 Atk

E 37 FAEA7FSA A EZE 3HA
Table 3.7 The intervals among priority weight sets

[ FAE] 5 [ S% | [ad [es | o= | 4
gri 57t ke g5 | # | AT w3
() | () () L (@) () | (M () ()

A E™E
217 0.07 0.06 | 0.05 004 | 003 | 0.02 0.01 0 0.01
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Table 4.2 The list of index candidates in the technical summary

ARG o] o F =4 o A} A
AW H 2 FErd X s Z7]ME
A= up§-2 3 7314 o2 3k
4 A A& 23944
ks 71 %k A ) B3 A
37} A5 E| 3§ A4 Unko] okF
Gkl ] o] Fo] 4 A4
2 3} 287 8 AR S AFE7 &
] A4 A O] FE o) oFF
A3} A = 3z} A&
x4 A 3k L1l Bl M
2k A A Hjo] @ 41 ¢F
o] § BEAZ 35t 4 X 87&
7% Hlo] @ Al 2 TREH EAHX 5A
QA A e HAA L AT
WA WA A =23 4
z3 5 =4 AH
4 2839 oAy i R
A9 =9 =87% AS G5
3 SAATEGFES et ol A2 =R
W <] 71 S AFH I} of &
4371\ EYUHF g3 s}
H g} 1A 2 BEAA= A a4
X 5 &7 Ay E5}3] oA Lok}
A58 AY 53 AH & &3
A AP GdRA kA Eof
9= QekE A& ks 35382
HARA 71t &7} T G
x4 1000=F o] g7& FEATF
WA B9 WA 7V = ATFNLEE
500} R S&5ok 3%
]9t Al ek Aslnd =55
RIIE Ny 3 AEA 4 a4
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Table 4.3 The list of indexes in the technical summary
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Fig. 44 An index based on the technical scope of radiopharmaceutical technology
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ol AND =3 B3l 19 459 2ol @ae] )
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1S AT o714 Baoke] HEe] Y Mlole] fAtolsh eolE At

(2A| OR L= &b AND (HAFE 0|2 E OR YA E9 & 4) AND (RITH OR A 2) |

9 45 AM 9] 71E¥

Fig. 45 A template of boolean query

TAC=((Z'H| OR EE}O|E OR M EAI=tetE OR L= AN AND (ZAHE2|FE QR "ER 218" OR"EZ 2 2-
18" OR"18EZ 22" OR "18-EX22" OR "EZ2218" OR"EZ22l-18" OR "18EZ 22" OR "18-
Z2221") AND (FITH OR X2 OR H|Z} I AEl) OR TAC=((E7|M|Z OR HUA =) AND == AND FEhH
OR TAC=((PET CR "Positron Emission Tomography" OR SPECT OR "single photon emission computed
tomography" OR "&® Xt 2HE EHE 2E" OR "YHAISEESEHE" OR "STHTALE HESEHF" OR "YTAL
HECSEHE" OR "YTAYE HE5 EF" OR "HLAXEESEEF" OR"HL A THEEF" OR "HE IR}
TE 23" OR "t AP tEEF" OR "HEAISALA EEE A" OR "ErEf A AR THEEE" OR "HHEAL
gAkd THEEF" OR "BHEAREAR £HE E2F" OR "THEAF gARd S EF") AND (2AHES2lE4 OR
"E20=218 OR "E222-18"OR "182222" 0R "18-E22="0R "E22218" OR "E222-18" OR
"IBEF 22" OR "18-EF221") AND (O[HIE OR A== OR H|HA| =S OR %[F3}) OR TAC=((PET OR
"Positron Emission Tomography" OR "2FE AL 2= TS £2F" OR "YEALESEE" OR "YHE AL =
CIEEE OR "YHA HECHEEF" OR "YHALE HES EF" OR "V 22 F4&" OR "Ap7[2E 4" OR
A EEEY" OR "AZ|SE ST AND T AND (2224 OR 0|24 OR HWEZD| OR CAISYFI] OR
FUEY) OR TAC=((PET OR CT OR "Positron Emission Tomography” OR "computed tomography” OR
"UTEAL UE CEEE OR "YHEAILECESE T OR "UEEAEE HEEHE" OR "YHAL HETNESHFY
OR ((ZFE| OR T4At3}) AND Er5E®) AND (M7} OR S4412 OR S7H# 42 OR (2 AND
FEHE) OR TAC=((FT X OR ZTAM ZF) AND SUYEE) OR TAC=(E3S AND 22 AND (7f2 OR E8))
OR TAC=((:|Z= OR /=2 OR L|2YE OR L/Z 4 OR L7 OR L|4™ OR /=M OR LS E5 OR ¥
OR =& OR ZtE OR ImzZI&E OR LT Y OR X<=F OR XJ<301H[) AND 2&)

19 46 B0} A4
Fig. 4.6 The Korean Boolean query
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ol AAAe] HolE AMA Yol wE AF A B, ol Jofo] 54
Q1 dole] FA] wlet ofulsh Wskshe 52 WA Asfolch. M Vi
o Q4B ofuisie, AE A4ba ol QHT Aelole] T A4 o FBgLo]

Z748 B = A4 4 e,

TAC=((antibody* OR peptid* OR macromolecul* OR nanoparticl*) AND (radiopharmaceuticals OR "radio
pharmaceuticals" OR "f18" OR "f-18" OR "18f" OR "18-f") AND (pictur* OR imag* OR vedio* OR monitor*)
AND (diagnosis* OR treatment* OR cure* OR remedy* OR therapy* OR care* OR treat* OR theragnostic*))
OR TAC=(((stem* AND cell*) OR immunocyt*) AND (trace* OR chase* OR pursu* OR track*) AND diagnosis*)
OR TAC=((PET OR "Positron Emission Tomography" OR SPECT OR "single photon emission computed
tomography”) AND (radiopharmaceuticals OR "radio pharmaceuticals” OR "f18" OR "f-18" OR "18f" OR "18-
") AND (event* OR resampl* OR "energy window" OR optimiz*)) OR TAC=((PET OR "Positron Emission
Tomography” OR MRI OR "Magnetic Resonance Imaging”) AND tumor AND ("Texture Features” OR
difference OR "heterogeneous nature” OR "metabolic tumor volume” OR entropy OR "area segmentation”
CR "region segmentation™)) OR  TAC=({(PET OR CT OR "Positron Emission Tomography" OR "computed
tomography") AND ("dose assessment” OR "absorbed dose” OR "Equivalent Dose" OR (biological AND
("effective dose" OR "equivalent dose" OR "equivalent radiation dose")))) OR  TAC=(report* AND (gene* OR
transfect* OR "cell line") AND tumor* AND model*) OR TAC=(((infect* OR inflammat* OR "inflammatory
pain") W/2 model*) AND (develop* OR exploit* OR  Applicat* OR use* OR utiliz*)) OR TAC=((cerebropathia*
OR cerebropathy* OR "brain desease” OR "cerebral hemorrhage” OR apoplexy OR "cerebral infarction” OR
"ischemic stroke" OR "cerebral thrombosis” OR cerebral OR "subarachnoid hemorrhage” OR "cerebral
aneurysm” OR stroke OR "brain abscess" OR encephalitis OR meningitis OR epilepsy OR "Parkinson'’s
disease” OR encephaloma OR hydrocephalus OR "cerebral palsy”) AND model*)

39 47 ol HA
Fig. 4.7 The English Boolean query
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551 w19 HelEmlol2d IdjE Agskr] oty IE]1 shiel 55 do] sht
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Ne S5l gk 58] A Auj2e 7220w ZF 37PE ES|A A AlF

skl Stk = 55| A= 7|22 2(KIPRIS, Korea Intellectual Property Rights
Information Service)©]il, "= 53%#E=2 USPTO(United States Patent Trademark
Office)°ol™, Y& 53142 JPO(Japan Patent Office), 3 S A ole o]z o]2ul
(espacenet)©] FH2 A|FHI T}
SHAIRE A7) B3 AoAM LYHE SN A A=Y EEdS FAHCE A
shal ok 1Ea bE =7kY] ESERdd tiste] BEe Thgol glo] A=)
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Fig. 4.8 The search screen shot of candidate patent documents
ERRERRE 23 FY(AE)%  OY(AE)EAY  FRULESHUIEAAGELIN  IHSHESESHENIEYE

1 EP0230889 Internalizing anti-CD7¢ The present invention Immunomedlcs, Inc. LS
2 152009030 Anti-Pancreatic Cancel Described herein are ¢ IMMUNOMEDICS, INC./1US

3 US200602: Stably tethered structi The present invention 1BC PHARMACEUTICALS, INC.
4 US2005001 Manaclanal antibody h This invention relates - Immunomedics, Inc.

5 JP2012509 1-60) Cf% I L - 6 12(57)[R)(57)[EMI 7 0 - o146 #7708

6 EP0151995 HUMANIZED MONOCLC This invention relates - Immunomedics, Inc.

us

Hansen, He CO7K-016/28,A61K-035/395,A61P |
IMMUNOME Goldenberc AG1K-039/: AG1K47/48 424/001.4¢1
IBC PHARN Chang; ChiA61K-051/1 CO7K16/18 424/001.4¢1
IMMUNOME Goldenbere GOIN-033/ AG1K43/00 435/007.231

F U3 T < AGIK-038/: COTK16/248, AG1K203C.

GOLDENBEI CO7K-D16/; AG1K49/0008,AG1K47/ |

a9 49 A" $H 552
Fig. 4.9 The retrieved candidate patent documents
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¥ 44 71&EQ0F

MUl ARJIFHO| S| TR 55

Table 44 The TF values of index candidates in the technical summary

AN Q] B H of TFZ: AN Q] B 1 of TFZ: AN Q] B H of TFZ:
WALA o] oF & 0.052863 e 0.004405 9l 0.004405
AWM A2 0.052863 23X H 0.004405 oA 0.004405
=2 0.044053 vlo] @ Al & 0.004405 2 0.004405
FF 0.030837 MNEzF 0.004405 FARA 0.004405
7N 0.026432 HFALA % 0.004405 Al 7 0.004405
7} 0.026432 5 0.004405 B 0.004405
37 0.022026 g9 0.004405 o]l &7& 0.004405
23} 0.017621 A=t 0.004405 = 0.004405
HX) A 0.017621 AN EGZHY 0.004405 g Hof 0.004405
3 0.017621 7] 0.004405 A3l wd 0.004405
x4 2 g 0.013216 2UEHH 0.004405 +aA 0.004405
Ak 0.013216 XHAF 0.004405 A 0.004405
o] & 0.013216 A &5 A 0.004405 Z7| A& 0.004405
7 & 0.013216 A B3 0.004405 oFd sl 0.004405
QHA A 0.013216 APAL 0.004405 a3 0.004405
WALA 0.013216 ojeFZ ity & 0.004405 A 0.004405
X3} 0.013216 7o) &2 0.004405 A ko] ek 0.004405
72 0.013216 10002} 0.004405 A A 0.004405
B9 0.008811 7V 0.004405 AFRX7) & 0.004405
=2 0.008811 B 0.004405 o) efkE 0.004405
Ui £ 0.008811 Al ek 0.004405 A=A & 0.004405
42714k 0.008811 3] AGX A 0.004405 iR 0.004405
Hg}t 1 xA 2 0.008811 o A} 0.004405 Hlo] 2 Al o 0.004405
28583 0.008811 P R=Re N 0.004405 A8 7)%& 0.004405
FAR=R S 0.008811 3| F-8k-A 0.004405 XA RFA 0.004405
1A 0.008811 A 0.004405 AT kA 3 0.004405
3= 0.008811 A A B 0.004405 F2 0.004405
HEARA] 0.008811 3P A 0.004405 A A 0.004405
x 7 0.008811 o] F o] 0.004405 S LA 0.004405
WAL 59 YA 0.008811 AT & 0.004405 Y AFZ AR5 0.004405
5004} 0.008811 o] ZEHA 0.004405 nlo| 3254 0.004405
bely 0.008811 2=t 0.004405 o) A 0.004405
A4 0.008811 WA 0.004405 H 3} 0.004405
»d 0.008811 A A 0.004405 g 0.004405
EEny 0.008811 3}t A 0.004405 S ok} 0.004405
p9- 0.008811 THEZ 0.004405 & 0.004405
A & 0.008811 H M Z 0.004405 FraAE ok 0.004405
74k 0.008811 =A% 0.004405 =3 0.004405
A= 0.004405 =4 0.004405 G 0.004405
] 0.004405 =i 0.004405 fax= 0.004405
28743 0.004405 FA% 0.004405 AFNEE T 0.004405
- 0.004405 et 0.004405 3= 0.004405
Az 0.004405 S FH ) 0.004405 =5 0.004405

] 0.004405 Rt 0.004405
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=@ TEAEAM, SUUNZE AT YA MAAE 52 AART
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1

EESNRT-FEE He% JHEEFE o [-[EMETE S
KR2013011[18 F]ER2 EHE?|7t £ £ L HE [19F]E 2 =0 1Normethyl-PBR280] ! 1Normethyl-PBR280] EE[0FE-
KR201300714-3-3 A| 10 R 24 0F 2 EH2 14-3-3 A|D0F $114-3-3 A|20F §HX 114-3-3 A O0F FHEXE 24
KR20120142%rE FE[2 HEPHE 0|58 & 22 oAy Falg d 1243 Falg 2 128 E HE2 HEH £ ol8%
KR201501£3,3-CHO| QIS 2O EF, 0|2 -2 B2 3,3-CH0| 2= & 13,3-CH0| 2 S 20| &, 13,3'-CHO| 21 S 20| &, O]9 -
KR20057013F %8 AYo| ojsf HEE 2 L2 ST S0 1 SH=F IH L= 1 FEET o4 T olg B
KR20057013F H& A Y0 ojsf H2E 222 UEIT IH0 L ZEET T4 L= 1 T T L= 0[9 #:
KR2012701 T L-60f CHEH A 2 0|2 2 EE2 ZYE L0 160t HEE 2E D160 HEE B EE 0%
KR2012701 I L-60f CHSH 2 2 0|50 2 £B2 282 WO 1160 HEE 2 01n-60t HEE BE £ 0y
KR201400E AEG - 1 £ REHELE 12 EEHE AFG-1(astrocyte 1AEG-1(astrocyte elev 1AEG- l(astr ocyte elevated ger-
JP2008540 AKAP-PKA &= ZHE0| BIHE|(57)[2%] £ €TE, B ETT 1] Z A0 2 [EHE T Hal (BT 1]
KR201500€ Atg7+/--objob B2 S LIEHL- 2 EEH2 B8 5228105 UAH E =80 t1US EWI% =@ BY-
JP2009501 atheroma SHZEHE« HE (57)[2Y] 2 B L, ath (BT 1] o|5t2] EE [SSEFo| Hell [(EFE 1]
JP2013521 APS EEO[2tD ot B Y S(57) (L] [IHH ]2 E3{ (BT 1] Ap2 EE [EHEF9 2l (EHF= 1]
JP2013521 ARE EFO|2HL ot B Q(57) [T (A1 2 B [EFT 1] ApE 25 [S5E 7ol el [+ 1]

O 410 38 EHEY Z2A FeU g FE
Fig. 410 The technical fields of candidate patent document list
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Table 4.5 The weights by index candidates of patent documents

AHQI S H o tfr; idf? tfidf? w! w?;
A of oFE 0.00610 1.736447 0.010604 1.0 0.010604
Zali Ko R 0.02748 1.885886 0.051826 15 0.077739
=5 0.00305 2.935104 0.008962 15 0.013443
A WA S5 Rde 3 A A-lFmelel WhaLdelerEe] A, ud SaEAe 2
ofoll et 18] Z1AHAAL, AA] ARIFH ] == 1817/]0|2%, WA d527sA= 2

5
E3Re] T W oA, 9oF WEATY, A7 P2z Al
AR TR thatel & 320 JAE FEWAZA G AES 727 Hgate] 4
(425 O1RSA 1hfluoas S THTL THEE A9 50
A AES gkt

rlr
ok
4
N3
N
ol
N
i
3

(Fyppasisrga X e+ Fpqasiorea X B+ fApgasisrga X 1 Fpgasiepes < 6) 42

N
i=1 "

tffnaeioe =

Finpasers S 1013, 8ok Z7IASYCER s 082 HolL, EE= ARlF
Holo] o] B 1318 HE3HH, ttfhy 0oz, Wb 0.006100]0k 12T IDFRLE
A7heAel dgo] Yo WA TR S3Ede] Aee F 43063 5 ST

Z NSl IDPE 43060]a, EFEE 430670 =9 79495 7] A E o] 1.7364470] T},
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TAE ARJAFH FollA A A 2HA] FE nAQlofe] g A 44E ol &
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gz MEEERT] -1 2% MR- hESE =R v RME
JP2009501318T atheroma SYHSHEH T (57)[2F] 2 LEE, ath [B 7T 1] 0|5t TH [S&E T2 Hell [EFE 1] 0.568328
KR20050039405A FGF2E REHESE =T 2 £F2 Y REME 4% 7 FGF2(Fibroblast Gror 1<AmendStatus status="D">% 0.555279
JP2013521233T APE EXO|2tD St B9 257 FIAH ] 2 (BT 1] Ap2 =5 [SHE 72 g2 [E+% 1] 0.504223
KR20140062961A AEG- 18 RESEE2E 3= €32 AEG-1(astrocyte 1AEG-1({astrocyte elev 1AEG-1(astrocyte elevated ger 0.455189
KR20127016163A IL-60f Cigt 24 Bl ojEo| £ 2 Y E o160 CIRE e 0in-ent CIME S s 0|y 0.378876
KR201201425324 25 E FE|E MTAHE oS8T 2 LB 2 25E FEE MipXrE FE|E MTFA 123 FE|E MTFAE 08T 0.337009
KR20057010811A 3T HE MY 25 HEE = EFE2 FEHEZ TN L1 SEHET SH B 1 FEEF A E 012] BT 0.335669
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KR20057010811A 35 NS MY olel HEE 2T SBEHDT SHA1 FEEZT B S 1 FHIT TH o 0|2 BT 0.234437
KR20090063996A FGF2E fEdEc= =5 2 2B E g/ 24 = 431 FeF2(Fibroblast Gro1 1 FGF2(Fibroblast Growth Fact 0.210024
KR201501819024 3,3'-CHO| SIS 2O EL, O8] F-2 2EHE2 3,3-CH0|2I =2 13,3'-CH0| SIS 2O B, 13,3'-CHO| 2IS 2 O B, 0|2] H 0.197441
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||KR20127016163A I L-60| CHE Thdl So| S0 2 U2 HEE ofYst 1060 HTE EEUin-60 W OHE EE L= 0|4 0.146959
KR200970012294 FZ D100l CHEr SX-258=t = EE2 =€|SE &5M1 B 15, 17 8 190 1 M 15, 17 & 190 FHAIE © 0.146034
KR20127033515A BAMEBAM: IHE|E M2 EEZ Ua Hel, WIUIRS FER MSE O 175 8T MZE a2 §E5 0.114218
JP2007537245T FGF2E FE dE2=2M =8 (57)[a2%] = 22, M5BT 1] FerR2E & [SHE T2l 2] [E7E 1] 0.074696
.|KR20130074658A 14-3-3 A| 10 5 s Op 2 TS 14-3-3 A|20F £114-3-3 A0 FTX 114-3-3 A| 20 FEAE & 0.073378
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Fig. 4.11 The similarity between technical summary and patent documents
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Table 4.6 The number of valid patent documents applied 1st field weight set

T fEEE | wWg | fEEE | Wg
Ei= 754 266 35.28% 263 34.88%
YR 939 355 37.81% 318 33.87%
)= 1580 583 36.90% 574 36.33%
4 620 257 41.45% 198 31.94%
PCT 413 152 36.80% 145 3511%
A 4306 1613 37.46% 1498 34.79%
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S8 754749 FAF EFEH EEA 2954 0 & 39.12%°l s, YRS 939
o] A ESERA 3467107 36.85%°] Hl&olal, ml=S 1580718 A SSEd

EoA 63371 0.E 40.06%2] Hl&olH, fHE A 53 62070 FolA 25500 %
4113%°]1, PCT+ 413719 F& E3wd HEFolA 162710& FZ3t 39.23% HIE©]
=3

F 47 7 WA 2] AE AR 78 SN2 5
Table 4.7 The number of valid patent documents applied 2nd field weight set

274 | TESAEE il j swriad
N aEY o & aEY o &

Eis 754 266 35.28% 295 39.12%
Y 939 355 37.81% 346 36.85%
)= 1580 583 36.90% 633 40.06%
4 620 257 41.45% 255 41.13%
PCT 413 152 36.80% 162 39.23%
A 4306 1613 37.46% 1691 39.27%
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A A EFEH E2oA 62472 F 3949%2] HlgolH, 3o A= &
3 62044 2614 E 4210%°]th. PCTE 413719 #8 ESEE ZEE FoA
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Table 4.8 The number of valid patent documents apphed 3rd field weight set

2y | S 2y e
254 H]-& FEEY Hl &

Eisy 754 266 35.28% 288 38.20%
SR 939 355 37.81% 345 36.74%
v = 1580 583 36.90% 624 39.49%
4 620 257 41.45% 261 42.10%
PCT 413 152 36.80% 167 40.44%
A 4306 1613 37.46% 1685 39.13%
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Table 4.9 The number of valid patent documents applied 4th field weight set

gy | AT SEEE A Femien
N aEd S fE= o &

Eiss 754 266 35.28% 258 34.22%
SR 939 355 37.81% 325 34.61%
v = 1580 583 36.90% 591 37.41%
4 620 257 41.45% 233 37.58%
PCT 413 152 36.80% 156 37.77%
A 4306 1613 37.46% 1563 36.30%
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Table 4.10 The number of valid patent documents applied 5th field weight set

wy | A ESER 2 “L?E‘;Lﬂj“} A=
" asd | ue a5d [ we
Eis 754 266 35.28% 251 33.29%
YR 939 355 37.81% 309 3291%
v = 1580 583 36.90% 630 39.87%
4 620 257 41.45% 19 31.61%
PCT 413 152 36.80% 145 35.11%
A 4306 1613 37.46% 1531 35.56%
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A ZFo| A 24870 F 40.00%°]t} tpA|Eto 2 PCTE 41379 §& E3|E3 EZ2o|4
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E 411 S5 WA IERA HE H8 185 SR
Table 4.11 The number of valid patent documents applied 6th field weight set

2 | T SAER o F iy
B 2= ol g $EEH ul g

Eis 754 266 35.28% 267 35.41%
YR 939 355 37.81% 371 39.51%
)= 1580 583 36.90% 644 40.76%
4 620 257 41.45% 248 40.00%
PCT 413 152 36.80% 148 35.84%
A 4306 1613 37.46% 1678 38.97%
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Fig, 4.13 The accuracy of valid patent documents applied 1st field weight set
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JP2009501318T 0.568328 5.683283443 3 a a 9 2 4 1 53.66657
KR200500394054 0.555279 5.552790068 [ 1 12 14 1 1 0 67.00558
JP2013521233T 0.504223  5.04222995 1 ] 4 4 1] 3 1 29.08446
KR201400629614 0.455189 4.551892826 1 a 1 1 a 3 1 18.80379
KR20127016163A 0.378876 3.7887506221 3 1] 17 1685 3 17 1 317.4775
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Fig. 420 The patent features and selection values for core patent documents
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Fig. 4.21 The accuracy of core patent documents applied 1st priority weight set
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