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max{f(w,d):wed}
(* t:term, d: document, w: other terms in d, f: frequency)
[D]

IDF(1,D) =
Number of documents that term ¢ appears{d € D:t € d}

@
(* D: total number of documents)

= TF-IDF(t,d,D)=TF(t,d)xIDF(t,D) (3
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(Table 1) Sample results of TF-IDF

Words
Index Title of a Patent
ks | ZH e of & | 2AIH | olaty | & O[X]|
JEUS o] 83 AEAHHAFAI~E 2
1 olo] AEADAZ HO 0 0.052 | 0.066 0 0 0 0.348
) H@l@%ﬁ_%ﬂxﬂ w3y Y wA Al=E 0 0 0 0435 0 0 0

4

a9 7}A do|Eoly EA4g 53 o]

3 Ay z2Y FJ5H FavlE il—% Z4| 0368 0 0 0.245 0.023 0.484 0

St 2eRRldlolE i A= 9 iy

glo]Efuteld 714k %‘%4 oy B4

4 RES 53 280l 45 832 v AA | 0.017 0 0 0.267 0 0.467 0

2] 2 HHhy

olFFAl oA AARE o] 8%

o) A& A Aju] 2 0.020 0 0 0 0 0.704 0
ATAHBAF == w92 4 53 Bdo] 9} Sk AREAE BYS HIOE oY 530 8¢
Aqh 53] 12 FH| o)X k= ©ole 7|7} T o, A8 HIE it B4 EY
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AEAE 5 Ao N TE Bofe] ta 4
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TaggedList[Ui] ezerm02 = (P, Pg, P13)  (6)

ol A= o] TaggedList% gg3to], A8}
71% ol & ZxA|o] t)3k

(98]
[\e}
—_
>

fo
Pl
lo
H
0=
~
>
=
n



o B dAFdA = 53 poll 38 IPCIEE
< IPC Setpo]gh= Ao Z HYTE o5 9],
E3] Pl IPCEE HE2l IPC Setps©] {HO4N
13/00, HO3H 1128} 2.2 TFARTHH, E3|pe
‘HO4N 13/00°<} ‘HO3H 1128’2+= % 71¢] IPC

FEE 7RO Q1AL ol & 557} «dA 2
HIA A28l 53] A D) o 2gs 27
I #AE )soln, w3 «udx et =
W7led dEE Ao £ 4 Utk

2= A AR #ES 5354
TaggedListell Z3HE B 53159 IPC Sete=
AREARe] A TERol BEEES HESeE

Tech Listeh= A Aol F713t oS S9,
ARE2F U7 &3] Py, P, Pzl “TV’El= Hl1E
BT, s g 2ol i AHgAke] Balr]E
& Tech Listp= The3} o] A= h

* Tech_List[Ui]n, = {IPC Setps, IPC
Setps, IPC_Setp3} @)
= {{HO4N 13/00, HO3H 11/28}, {H04N13/04},
{HO4N 13/00, HO4N7/24}}
(% 53 Ps, Ps, PiOl
IPC_Set= Z-=thal 7183k
- IPC Setps = {HO4N 13/00, HO3H 11/28},
- IPC_Setps = {H04N13/04},
- IPC Setp;3 = {HO4N 13/00, HO4N7/24})

ks

e

Mo

AFEALe] Bl 1' Tech List=, $12] TaggedList

THE X
word_vectorP2 = [ 0
word_vectorP3 = [ 0.368
word_vectorP5 = [ 0.020
—  Domain_Vector[Ui]- 22l c]|E [ 0.388

o} rpiA R, ¥EE Agdn. JE &
o] AR} “Tv ek B L o] 9]l «“&gfel
o|Ergle BlTLE ARESIITHE, F BTl XH
A7 293 B3, Tech List[Uilne
Tech List[Uj] eqre mo=e BER FA33HA HTh

(AR

322 AIEAS 2 FH 22

AHEARTE Bk 5519 FAl=, 7] @l
G AR BTE & 55 A4S0 23 F
Aol WE word vectorp g2 FAHS Tl Ikt
gk F, AREAE Y] Sl B tE 23

o, o] n7fle] 53]9] word vectorES TIg+ Al
Z& 9E <] Domain Vectors T/33td, AH&-2F

o FAMNEE = Zlolth vee
Domain_Vector®] +2}& UeERIL ok

(8)

n
Domain _Vector, = z word _vector,

i=1

=
2 A=
=
“ul] 7,
w i @' FAE ] vl M skAk 1
31400 A 2703 ule} 2ol AFE A|2aE]
E5 "o F8%52l word-vector,, word-
A= "k o] %, A

B0, AHAL U7t “ERldelErels
E3 Py, Py, Psoll 3, 7 3ol X
g—ﬂ%oﬂ‘t—_‘_ “7]_%_2]”’ “7‘»;:—1,_}‘"”’ 64376]_1”’

“?j]_/\] ;s]"a, “O] }E)]_go:]”’ ““3;:_“—3] O] ;q ”%_0 ??]_
&,
o
L

=

vector;, word-vectors=

25 &3 oiE  2fAFH  oldd  Fmo|X
0 0 0.435 0 0 0 ]
0 0 0.245 0.023 0.484 0 ]
0 0 0 0 0.704 0 1
0 0 0.68 0.023 1.188 0 ]
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gk o2 shEHnh U,°] E3] P,oll Bl “tagl”S BT, A&l
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 olelst dole] Fzol Jlk 3t 58 el Y gl Bl Hus} FoheEc,

of, B AToIA AASHE EHFY FREL T ol U, A8AS} 2ol & A8 el =

zE AH

=

sl o4 BIE 2 5 dov, MR e F
7ol BlIE AR 5 Slok ol R A-&-Ake

33 55|58 BYEQ| 7= B2 (tageing) © 2 1A ALE AREL 53

DBl F71=o] #e|Ht)

%7 AgAke, 53 dolE o] ADB)E R
.

B, 7Zhele] w4l
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e e
o= e S50l Bl (tag)"E

u), AR Tech Listoll= g £3]9] IPC7}
F7}5]3, Domain Vectordll=  3lld 53¢ U e . won | oo

word_vector”}

6’ E = X]X AH ‘:ﬂ
ek 538 A A (Table 2) User-Patent Matrix

27 59, Aale] o] 418 o

U _tagl 1 tagl t_tag2
=713 ¢}
T ]’ ]'q ] U, . 0 tagl, B tag2

Ha Ak 1 9, ojud st Ae7}

Patents
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User

Search

Recommender Systems

Select Selected Input
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Content
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: Input
L TF-IDF Js;:wed P Technology Social
Analysis bute Similarity Similarity Review

Knowledge
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Preferable
Patents
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189, IPC_Setp1 2] ‘G06Q 30/06°3} IPC_Setp, 2]
T IPCZ IPC_Similarity7} %2 ‘G06Q 30/06°3F
A8Q] 1°0] IPC_PatentSimilarity(‘GO6Q 30/06’,
IPC Setpy)7} k. vl7EAE, IPC Setp ]
A IPCZE=2] ‘GOSF 17/30°3} IPC_Setp, 2] F
IPCFHE T TARETE &2 ‘GO5C 1530°%F A g
%l 04’7} IPC_PatentSimilarity(‘GOSF  17/30°,
IPC Setpy)7} Ht}. v}x|8t O 2 Patent Similarity
Py, Py)= 919 Al 1471 =, o] #h&
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If ((Section;=Section;) and (Class;=Class;) and
(SubClass;=SubClass;) and (MainGroup;=MainGroup;)
and (SubGroup;=SubGroup;))
then IPC_Similarity(IPC,IPC;)) =1
else if ((Section;=Section;) and (Class;=Class;) and
(SubClass;=SubClass;) and
(MainGroup;=MainGroup;))
then IPC_Similarity(IPC,IPC;) =0.8
else if ((Section;=Section;) and (Class;=Class;)
and (SubClass;=SubClass;))
then IPC_Similarity(IPC,IPC;) =0.6
else if ((Section;=Section;) and (Class;=Class;))
then IPC_Similarity(IPC,IPC;) =0.4
else if ((Section;=Section;))
then IPC _Similarity(IPC,IPC;) =0.2
else IPC_Similarity(IPC,IPC;) =0

(Figure 3) The algorithm for calculating
IPC similarity



Patent _ Similarity(P, P,) =+

> IPC _ PatentSimilarity(IPC,,[k],IPC _Set,)

max(n,m)

(- IPC _ PatentSimilarity(IPC,[k],IPC _Set,) =

- IPC,[k]: kth patent code of IPC _Set,,
- n: The number of IPC codes in IPC _Set,,
- m: The number of IPC codes in IPC _Set; )

Max((IPC _Similarity(IPC,,[k],IPC,,[1]), IPC _Similarity(IPC,,[k],IPC,,[2)),......, IPC _Similarity(IPC,,[k],IPC,,[m])))

(Figure 4) The algorithm for calculating a similarity between two patents
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=)o} JATHHE, Tech Similarity(U; ,, P} Patent
Similarity(P;, P;), Patent Similarity(P,, P;), Patent
Similarity(Ps, P)<] 4= 02 th33} 2ol A
e

Tech _SimilarityU, _,,, P)=

i

Patent _Similarity(R, P,)+ Patent _Similarity(P,, P)+ Patent _Similarity(P,, P))
3

(11)

42 W SFAIE(Domain Similarity) A&

AHgARe] B4 FAILE Y BT e
AF=Q] Domain_Similaritys= 3.2.278 oA 27]3

Domain_Vector2} T’ 531¢] word vector{t =

AR FFAF=(cosine similarity) S 34 AHEH
o o, §5 o =35 Tl ATt HiE A
T, @ojHEe] AYE SVD(Singular Vector
Decompositon)”|Ho.2  FA43%
1958), AR frAIEE AFESES itk o

FAEZE AUAA BA =25 As WA s
a1, Asklgs Azketr] figolth &, ARgA

U7 Bl t& £ 5352 Domain Vector[U];

3 (Hestenes,

o 543} o] EESA A,

Z(dk x w,)

":'7 (12)
[ S

(* z: the number of elements in a vector)

Domain _ Similarity(U, ,, P) =

i

A"l &9 Z27)dE o8 AEAES] B
AR} w8 FA A 7] wiol, Fw
A} s AREAF B9 Bl RS &85t
= =Wl FARES WEFALETS 285
FH& AZEIT) &, Tech Similarityol] 7153 a
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cs o

Total Similarity = (axTech_similarity) + (§x Domain _ Similarity)

0<p<l, a+p=))

(13)

(*0<agl,

43 AM EjO FAIE

%7 l” ARE2L ARalel gk S 7] fok
o} W8 FALERHS AREste] F3o] F3H A
9 Mz o4y AR B A Y, A
SAke] BAES B BAe] A& T2 4 F
ko] AMEAES] A4 Hl I(social tag) RS F
ol wkg3icy,

AHE27} B39l Bl 15 o], <Table 3> 4
o e} -2 PHo] FAHET o]t PHol

z]o

Al AREA7E E3oll Bl E B9oH 1, o)A
@oko™ 00 e MAsa, AE ThE B
g 71 Afee EHxe gom FES
<Table 3>9] 3ttt} 22 FAS AJFAsATh
5 Eof, 919 WHkd FH A, A U,
= tag < 53] P, POl BT HlV B2 &
3] P, Poll= O AMEAE R HIOE EXoH,
O] Gkl /‘}%ZPEQI AHE] Users[P;]9}t Users[Ps]
=, 9 Oa"elA g o= FAISH uie} 2o,
[1,0,0,0,..,11¢} [1,0,1,1,.., ]-‘4 &zttt o)
Ao E BE 5SS AMEAESY B
of 7|qtgt e UsersE 7FAA Hth
Fo2, AR HOE B9 53 EY €
Aol vl 53 Po IWEE 3 cosine
sttt &, 919 dAll A= Users[P]
9} Users[Pj]zF ZAFR! fAFS  CosineSimilarity

(Users[P;], Users[Pj])<}, Users[P2]2} Users[P;]<t

Z_]
Bl
G

similarity &

FAR] FARE CosineSimilarity(Users[P,], Users[P}])
£ 44 qk=siA o
npAeto 2 AREA U7t Bl 5 % 59

(Table 3) Tag-Patent Matrix

User | Patent P,

P2

Ps P7

U] tlimgl

t]Jagl

tlilagZ

Uz

tZilalgl p) t27tag2

Uk tkﬁmg 1

tkﬁlagz tkilagl

User | Patent

Ulitagl

Ulilagz

U27tagl

S|l |o |-

U2713g2

[E U R

C == =l N )
L == =l I R )

Uk tagl
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Social_Similarity(U; ;, P)& oA AF=gt AL
TAEEY A= d3t o2 o5 2ol 4t
SHth #19 A= CosineSimilarity(Users
[P1], Users[P;])<} CosineSimilarity(Users[P,], Users
[PDE 22 Y= #kol] Social Similarity”} H T

Ql

Social _similarity(U, ,, P,) =

ZCOSin eSimilarity(Users[ F, ], Users[ P, ])

k=1

n
(* k: The index of the tagged patents by user U, as tag t)

ol#@A, 24 1 §-AF%=(Social Similarity)7}
A AHEEE, 919 Tech Similarity3!
Similarity$} T] &1, Social Similarity7}4] &%
© 2 Rigste] S FAsHA Ao =
ol AMgA} *1AEHE S T8 E VHEA|
a, B, y& wrgst, i 5371 AR As
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of watA o] Fe
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7

ﬂo

EXS!
HAzb Eol=F Zﬂ‘&f&ﬁ}.

Total Similarity = (axTech _similarity) +

(BxDomain _ Similarity) + (yxSocial _Similarity) (15)
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(Figure 9) The GUI for managing a user s tagged patents and recommending similar patents
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17/21, GO6F 17/27y°oll th3ll, 71& FALS 50%,
W8 fFALE 50%5 sk, & Al /e 55

= 7 AL 7120 B 21 e
B35S0l tigk AHA S s HRE ARG
shA] ¢kom, 919 53 shte} thE E5
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= 3, olF L3 HIEE NS
_il_
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ot

AUEl L 2. AHEA7} <Table 5>l 37158 A 7
o] 53|50l AEHHEA=HP ol B L
Ae o, sl H2ol dig WE FAE
100% Wrgste], & oA Ao E5FHES
A3 A5
= F7 &AL IS 2 Al 7Y

E39] Domain Similarity”} 7}
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(Table 4) The result of the scenario 1

) Tech. Domain Social Total
Patent# Tite IPC Similarity | Similarity | Similarity | Similarity
_ GO6F 17/30
10-2012- |&A U9l HolE9 ARE 7Htez 3 ’
GO6F 17/21 0.933 0.345 0.298 0.639
ol E zAEEEFE A|2H U 13 >
0017474 [9]& AFEF Al 2 I W GOSF 17/27
10-2009- GO6F 17/27
A BEA xn]2 vk ’ 3 . .
0082409 q B4 A2 Py GOSE 17721 1 0.209 0.333 0.605
10-2012- (Bl ofu] #A& o] &g tF A4 2k GO6F 17/27, ) 0.161 0 0.58
0083947 [ 9 Al=H GO6F 17/21 ) )

(Table 5) Patent List Tagged as “marriage information systems”

Patent# Title IPC
10-2012-0074713 z:f%g S o83t o] P S AdstE WAAI2H 2 v %%66?: ?g//(l)g’
10-2009-7012448 2gk¢l HolE  Au]x Aol BA (é(())zl; 11';//3;)(()),
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A 81 7& %/\}E‘ﬂ% 100% g a}od,
Z O e EEFde 84T A
= F7 ALA7E 8IS B A e 53

=% Tech Similarity”7} 7]—10" =2 <Table
7>9] O 7 5850l FE. W& FAE
S7F WrgE A gkl UHE—OH, “HERHE
A Z=Elrol gl Al o W&ol u-f- ThEXA]
T 71eF o2 fARE 5351%1 «d ool
2 tFEA7IRE A BAA| =" F0]

Z2 A}

A2 2 4. ALEATE el e

s i

4.

of Bl AEFRAN 2 S %Sﬁi% o, s

Ej 22

71&FALE 30%, W-&-FAF
2 FAE 40%E Tk, F

F02 848 3%,

(Table 6) The result of the scenario 2

oA 7o) £

=3 Al 7He) 53

FAEE B

A3, A7 B

FLHA T, kel 2 8

) Tech. Domain Social Total
Patent# Title IPC Similarity | Similarity | Similarity | Similarity
a4 A dHlolEoly R4S 53 o4y
(1)(());)24031234 2y 58 FaEAE 2Hse= 28 gng 1370/2)% 0.833 0.459 0.298 0.459
AejolE vhy Ax) 9 Q
10-2010- |o]4¥g-& JAANATY] A A wAAI2| G06Q 30/02,
0095922 |9 8! EH%]HJ GosQ 5022 | 0% 0373 0657 0373
10-2001- [0]E5FAl WA XAHRE o] &3 o]
0017660 |5 =41 Hﬂli oy HO4W 4/02 0.000 0.371 0 0.371
10-2008- |FHAS e U7t duiY 9F A
0063774 | A8 mupy G06Q 50/30 | 0.267 0.252 0 0.252
10-2006- [AEARAA A I ] A2l
0067364 | G06Q 30/06 0.400 0.213 0.657 0.213
(Table 7) The result of the scenario 3
) Tech. Domain Social Total
Patenti Title IPC Similarity | Similarity | Similarity | Similarity
1] HA HolEoly EAE B3 oY
10'2403123‘;000 zag ey EJ}%— g 243 22 (G}ng 1370/2)06’ 0.833 0.459 0.298 0.833
Qlulole wlA A g Q
10-2005-003 | A o]ojol] w2 diFZFEAM7|NF A EAA 2| GO6F 17/30,
7179 a GOSE 17/00 0.833 0.057 0.126 0.833
10-2007-702 | A RS A EA9 AF/AF)7] 8 A28 GO6F 17/30,
. 051 . )
4625 |3 Y GooF 1700 | % 0.03 0000 0833
10-1997-002 | A A 2®lo|A 53 HA Ad)E 53 2| GO6F 17/00,
a2 =2 @ey] 99w GOSE 17/30 0.833 0.037 0.000 0.833
10-2005-001 | , V GO6F 17/30
A HAE 53 B4 #E W ’ . . . )
6930 A ®H3E B9 EA4 #E Uy GOGE 17/00 0.833 0.035 0.000 0.833
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(Table 8) The result of the scenario 4

) Tech. Domain Social Total

Patent Title IPC Similarity | Similarity | Similarity | Similarity
10-2010- |°]d&@S AAAAFZ] AT 243 wAA 2| G06Q 30/02,
0095922 |® UH SR G06Q 50/22 0-600 0.373 0.556 0.514

Ao HA Ho|Eoly EAS T old
:)%;)240312%4' z2y g5l FUISAE ZHse 28 gng 1370/2)% 0.833 0.459 0.298 0.507

QlejolE wlE A3 8 Y Q
10-2006- |Z2TZARAA WA 3 WA A2H

4 21 ) 4
0067364 |39 G06Q 30/06 | 0.400 0.213 0.556 0.406
10-2011- |2ER1GelAe] 2AE AR w3 A"l 9
0147359 |1 9y G06Q 30/06 | 0.400 0.157 0.556 0.389
10-2014- IJNEIFA EE o]l L3} A S 2) ~El
0159213 AGFAEE o] &3 AEHR A FA2H G06Q 50/10 0.267 0.004 0.728 0.373
(Table 9) Patent List Tagged as “Patent evaluation”
Patent# Title IPC

10-2014-0038343 IPC A% 5 3 2 F-Term 3 W3 1 &3 GO6F 17/30

10-2009-0068526

£3 W7h AzE R Oy, 0% PR A Z2ad
=24 oY AR 25 s F1S0A

=

G06Q 50/18 , G06Q

10/06
10-2007-0063410 HAE vlo|y 7|ME 0|43 SEES|9] 7|&Hr) AAEY 7w G06Q 50/18
10-2009-0125152 E3 A W7t Azl B3 AF B3 WY G06Q 50/18

(Table 10) The result of the scenario 5
) Tech. Domain Social Total
Patenti Title IPC Similarity | Similarity | Similarity | Similarity

10-2009-012 | B3] A= Hrp A28 @ Ay] A ZHoA
S151 o WA ok An Aol B G06Q 50/18 0.725 0.847 0.336 0.708

10-2008-005 | 53] AHKRE o]&3t 7|ed} AH|x=e H7t
6768 W qulaEAle] 7% Zew 44 g G06Q 50/18 0.725 0.656 0.387 0.623

GO6F 17/30,

10-2012-014 | &3] H7} AFE o]43 &35 A5 H7} ¥ GOGF 17/20,

1377 e GOGF 17/40, 0.500 0.668 0.498 0.583
GO6F  19/00
GO6F 17/21,

10'28000392'000 A B A 2E GO6F 1727, | 0.517 0.724 0.285 0.574
GO6F 17/30
GO6F 17/30,

10-2012-014 | 53t 7} Q40 7|=% 53] F&4 A5| GO6F 17/20,

1515 et GOGF 17/40, 0.500 0.677 0.387 0.566
GO6F  19/00
102011006 | 5T B7F B A weE, B s oy, 0000 00
0- 30103'006 I e AAEE Al2E 2 g wol Y gggF 1;/ 42’ 0.575 0.708 0.190 0.564
Sd T2 AAH 7= ;
=23lel A%d 715 WA G06Q 50/18
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Abstract

Social Tagging-based Recommendation Platform
for Patented Technology Transfer*

Yoon-Joo Park**

Korea has witnessed an increasing number of domestic patent applications, but a majority of them
are not utilized to their maximum potential but end up becoming obsolete. According to the 2012 National
Congress’ Inspection of Administration, about 73% of patents possessed by universities and public-funded
research institutions failed to lead to creating social values, but remain latent. One of the main problem
of this issue is that patent creators such as individual researcher, university, or research institution lack
abilities to commercialize their patents into viable businesses with those enterprises that are in need of
them. Also, for enterprises side, it is hard to find the appropriate patents by searching keywords on all
such occasions.

This system proposes a patent recommendation system that can identify and recommend intellectual
rights appropriate to users' interested fields among a rapidly accumulating number of patent assets in a
more easy and efficient manner. The proposed system extracts core contents and technology sectors from
the existing pool of patents, and combines it with secondary social knowledge, which derives from tags
information created by users, in order to find the best patents recommended for users.

That is to say, in an early stage where there is no accumulated tag information, the recommendation
is done by utilizing content characteristics, which are identified through an analysis of key words contained
in such parameters as ‘Title of Invention’ and ‘Claim’ among the various patent attributes. In order to do
this, the suggested system extracts only nouns from patents and assigns a weight to each noun according
to the importance of it in all patents by performing TF-IDF analysis. After that, it finds patents which
have similar weights with preferred patents by a user. In this paper, this similarity is called a “Domain
Similarity”.

Next, the suggested system extract technology sector's characteristics from patent document by

* This work was supported by the National Research Foundation of Korea Grant funded by the Korean Government
(NRF-2014S1A5A8012375)
** Corresponding Author: Yoon-Joo Park
Department of Business Administration, Seoul National University of Science and Technology
232 Gongneung-ro, Nowon-gu, Seoul, 139-743, korea
Tel:82-970-6438, Fax:82-2-973-1349, E-mail: yjpark@seoultech.ac.kr
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analyzing the international technology classification code (International Patent Classification, IPC). Every
patents have more than one IPC, and each user can attach more than one tag to the patents they like. Thus,
each user has a set of IPC codes included in tagged patents. The suggested system manages this IPC set
to analyze technology preference of each user and find the well-fitted patents for them. In order to do this,
the suggeted system calcuates a ‘Technology Similarity’ between a set of IPC codes and IPC codes
contained in all other patents.

After that, when the tag information of multiple users are accumulated, the system expands the
recommendations in consideration of other users’ social tag information relating to the patent that is tagged
by a concerned user. The similarity between tag information of perferred ‘patents by user and other patents
are called a “Social Simialrity’ in this paper.

Lastly, a ‘Total Similarity’ are calculated by adding these three differenent similarites and patents
having the highest ‘Total Similarity’ are recommended to each user.

The suggested system are applied to a total of 1,638 korean patents obtained from the Korea
Industrial Property Rights Information Service (KIPRIS) run by the Korea Intellectual Property Office.
However, since this original dataset does not include tag information, we create virtual tag information
and utilized this to construct the semi-virtual dataset. The proposed recommendation algorithm was
implemented with JAVA, a computer programming language, and a prototype graphic user interface was
also designed for this study. As the proposed system did not have dependent variables and uses virtual
data, it is impossible to verify the recommendation system with a statistical method. Therefore, the study
uses a scenario test method to verify the operational feasibility and recommendation effectiveness of the
system.

The results of this study are expected to improve the possibility of matching promising patents with
the best suitable businesses. It is assumed that users’ experiential knowledge can be accumulated, managed,

and utilized in the As-Is patent system, which currently only manages standardized patent information.

Key Words : Patent, Recommender Systems, IPC, TF-IDF, Social Tagging
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