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Introduction

M Ji= S8
v EEH) = 20 MIE M= CIE JI=210] Hel 242 210l Ji= S2U0| 2 2alS 2 AUS.
(Caviggioli, 2016)
v MIaM JI22 R0 21 )= S0t 02 CIE S0121C] S2UE Nedvt Olcl 2t a0l 24 )
v Tt HEIN 2A, S CHA S01C] 1= 2IXHE MK MEUE= 2101 HIEH0I IOk 2.

v 2 84iM=E S e 20I= ICT 20I= Case Study.
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Introduction

M ICT&r?

v OECD:“HXE2= HIOIE] 2 AEE £EOVIHLI HS0= HIX 21201 MUlA 21219| S&”

v Oifl Lal= ICT 212 20iAM 210D QLCK= 242 212101 0kl
(Buyya et al., 2009)

v ICT 22 HIZ2UE E0IM, S8, S, uK, HILX], 24 A0, 22t S CHEE0] 21210 S2tin S,
(Ma et al., 2003; Gollakota, 2008; Zhang and Li, 2017; Ali and Kumar, 2011)
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Introduction

M ICT 113 215 BE0| (ed=

v N2 IIES01 AICHE S0l TI2HCT 2i2ivie| SUS De{0HH, D= 2112 EMOIDXRI L.

v OIRI2E CHSE22! LI2HHIM ICT 213 21219] 201 HItH S=01 0HS =2t &l

v CIROIME BT A0 ICT 2IXHS =001 S10H CH20E F2S 2010 AS.

v ESH JIZ 2NN 3 1= 31| 2100 B2 =21E U1 U,

v SR 29| NS 20T S+1011, ICT 21 LHel 1= 2112 S0 I= 242 2 0124201 US.
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Introduction

M ¢-20| == 9! 9|9|
v E2HIE I R J|=21 220t OlLlal, J1240] F21 )= S0IHICT JI2 20Ie1C] Ol2H S EICE
1248 S| HIXIE FE0K= =YY RIDE HIAIOIDREEE.
v BEHIJAE E0l, J1201 S CH2 S01C] R&D 21212 Etrll 9! X gl= Ol XL = ARE HIZE 3N
E0 = £ U=S20I121 JICHEL.
v IO R JI£ S22 Niglel St EIS I e D24SI1D1 20, J1212] DigH LZ Brek| Seitk=
13 01210| Etxll £1 HOR JCHEL
Jlgel 2R 0l wim 01 8 — |CT £5| @ 32X Pool —
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Literature Review
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Q1= RI2I2 10| LF0| 2A0IM IR S22t 24 (Rao et al., 2010)

Stochastic Programming model for optimal recruitment allocation (Jeeva et al., 2004)

v

v

v LP model to determine the optimal workforce size (Akinyele et al., 2007)
v Workforce planning strategy based on LP (Kareem and Aderoba, 2008)
v

Risk-based workforce planning model (Jaillet et al., 2018)

M 2 H319| A=A
v JIEC| A= 2T 10| ¢ yEe T F, JI= ST T0IMCI 212 BE F2I2 UUS.

=
v JIEC| A= Macrot ZEMAL HIAIZ 22, Data J|212] F12I2 HIAKIR #%S.
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Literature Review

M Jl=S8%

vl S 4121 91 )= T1h10] JIE =20 242 (HHEL (Curran and Leker, 2011)

v )2 S22 IO UItE, Z= CI=4= E1HIAPIL, ME2 AIEE MEOIH 2. (Lei, 2000; Yoffie, 1996)

v JIE9] I S HAE )£ BiA0| 2EU= RI=2 2 £ U= =0{ HIOIE{S 212 (Ernst, 2003)

vl S| SEOPDI SIS RI=ER, 2= 29 IPC (2| S0 25) 22 == 2o Citation0| 22 &L,

v 2 WY Citation2l AL, S019] JI=E MEIE EIFHMOZ LIELHXI 2= SHEOI 201, 2= 21 IPCOI HIoH
2 IHIEE JIXID $S. (Choi et al., 2015)

M S= 2% IPC

v IPCE S0 E20K= J1=2| S=0l CHet A= E MIS.
v IPCE HI2 &2I12| JI= SHOEM 4Xld| FE S2 &2l = SHO2M sXl2Ie] =S I

v S0l 4R8I IPC= S01{2] D= SHo| Si2I=011), S21E0I HEE Hi=e.
(Van Zeebroeck et al., 2006; Park and Yoon, 2014)

v 2HJHCI SU10IM A= CIE 5 JHCl Ji= SHO0I LIXIEIN = B, 53 2 IPCE &#9|.
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Literature Review

M Ji= SH =S

v Lee etal. (2015) = IPC 3Stuvd 24| 12t =S BV L Link prediction2 AI20H, J 12 S 01t
v Han and Sohn (2016) 2 IPC %0l 2IEZ11| S! Gravity JHEE T 2i0l, Ji= St EUCE fj2tet,
v Curran and Leker (2011) = IPC 2= 291 ZHEE AISH, 2IEED| ZC0| ST EUICE 2HE10L
M JIE $H20| OIS

v IPC 25 Hidi= 21201X1 20| (K20, LEFIUAS L U=,

v Oighel Ji2 82 EICE DIHO| St S0 CIOHAMSE 2ECI= 2101 OF=L.

v [DRIM IPC 2SI OIEVL EMS 212|240 =2 L US.
- [(etN 2 A=, IPCAEE 20 0tLIet E6l2 MXISHE AEE FIIEOZ &2,

(Kim et al.,2019)
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Framework

M R&D 113 Q1] EMM =R

ulation in ICT Sector for Target Company

Calculate the probability that each node will be connected using a \
Technology convergence prediction method

Calculate IPC ratios of patents owned
by Target company

Ci11

P
=
-
—EE
Collect patents of Technical field of
Target company Target company

Technical field
of ICT

[ IPC Importance in ICT Sector for Target ]

Company
[nventor A’s Patent list
Inventor 1
Technical field of tentons =2 =l
echnical field o =
[ IcT ] = [ m—

)

Inventor A's Patent’s Score

“_I_l_

E %I.. gi

102§

I

Inventor K

Znﬂa:

Text Similarity with Convergence Technology Patents ]

Step 1 (7192 E& 7|& = ﬂﬂ’%

v JIe| = JI= S010iM J1201 ¢ S012l IPCUF 2] S 3.
v JIH0I 2R SUIE IPC 4Xl2] JIE22 IPCi 8l 0HE = HI= P, Hidt
v 01 E01, J1201 100012l S01= 2R0I0 UE OH, IPC i 0l £ S01Jt 300H2KH, P, = 0.3




Framework

M R&D 113 Q1] EMM =R

IPC Im
/ Calculate IPC ratios of patehts owned Calculate the probability that each node will be connected using a

Technology convergence prediction method

Collect patents of Tedhnical field of Technical field /
Target company Tafilget company of ICT

L—

- -~ -~
Inventor A's Patent’s Score

2 , > | _
Inventor K = ﬂ:> E gj LR X Igi

[ Text Similarity with Convergence Technology Patents ]

Step 2 (ICT #0}2] IPC BRE Z4)

USPTOOIA TI 12t St J1242| 24 Jl= 2012t ICT 20H0i| S2UE BE SOIE £E.
M T A21E S22 210121 3JH2| ~12ies S,
Hilds 22 I=SE AZ0104, Dl2Hol J1232] =4 JI= S0l Z0K= IPC i 2HICT 2010l S0K= IPCj At

Ol0il SZ0| A2 == ¢, E AL

v Ol TH, J1282] AS0IM ICT 20Il £OK= IPC j 8l EQSE Importance (ICT;) = YiL, P; x C;; & HIQHEL

=3 YONSEI
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M 1.2} 2IE2 IPC SSEUH HIERID &4y
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Framework

¥ 2.Jl& SULE ¢, WA

Period 1 Input Feature

Period 2 Input Feature

Period 3 Input Feature
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Framework

¥ (1) Input Feature 2243

Link Prediction J|2t2] 18JtAl SAIA X H

v Link Prediction J1819] Ak XIZ= Al Local, Global , Quasi-Local2 25 &l (Lu and Zhou, 2011)
v Local: &€ HIIE2| 0|2E0t 11284, Global : HIESRI3 Zif| 124, Quasi-Local : =2t S|

) Hub D :
Common Neighbors ub Inz;;iessed Katz Index Normalized ACT Shortest Paths Local Path Index
Salton Index Leicht-Holme- Leicht-Holme- Random Walk with
Newman (Local) Newman (Global) Restart
Jaccard Index BRI B ‘Commute Matrix Forest Index
Attachment Time

Sorensen Index Adamic-Adar Index

Hub Promoted Index Resource Allocation
Index
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Framework

¥ (1) Input Feature 2243
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Framework

@ (1) Input Feature 1

190K A X8t H B
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Framework

¥ (1) Input Feature 314
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Framework

¥ (1) Input Feature 2243
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Framework

M (2) Hala{s 202IS

OIAZ2H EZ SVM RandomForest

b, Random Forest Simplified

& "I"'"".-'l.-
' ‘i’r,? Instance
1 & Rﬂlldﬂjyj \
i’
. R ‘\_‘

V

DECISION TREE

Tree-n

Class-A Class-B Class-B

_ Majority-Voting |

- Final-Class|

-
{'_--'2

Dividing byeperplans
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Framework

M (2) Hala{s 202IS

v 85 2} XI= : Accuracy, Precision, Recall, F1 Score

v %|E19]| Hyperparameter= 3!J| 210l Grid Search)t £2E!. (Accuracy JIE)

Grid Search
Model Tree, Rule

Predictor Winnowing T/F

Fuzzy T/F
Trial 1 to 100
Gamma A=
Cost 20,1,2,3,4,5

Number of candidate variables at 3top

RandomForest each split
Number of Tree 100,200, ---,2500

;:“MM‘;? : YO N S E I
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Framework

M R&D 113 Q1] EMM =R

/ IPC Importance Calculation in ICT Sector for Target Company

Calculate IPC ratios of patents owned Calculate the probability that each node will be connected using a \
by Target company Technology convergence prediction method
Py Ci11

= (een)

Collect patents of Technical field of Technical field
Target company Target company of ICT
I—|:> IPC Importance in ICT Sector for Target
Company
o Inventor A’s Patent list @ Inventor A's Patent's Score
Inventor 1 i} pre
= _ = o
Tachrieal HEld OF Inventor 2 = =l s
echnical field of |:> |:> ) = |:>
[ ICT ] Eg

Inventor K E

é,- é]l.. lg

ﬁ

|
Text Similarity with Convergence Technology Patents
owned by Target Company

Step 3 (7]®10] E&{et ST JIwAe] RAHS)

IPC SQ% £t 0lLI2l J1201 0101 £FC S Ji= S01212] TAkS E2 121TI0HE.
IPC SQ5IL =02, RARS0I 2 J129| J|=pIe| SAU0| HAEOF 2ATD| K=,

£019] £== Doc2vec 2= SOl HEIQI Ot 2, S S0{9] £= HIE{9| Cosine SAII0I 2ltl S S019|
SAH0| HILHEL

Oy UNIVERSITY 20



Framework

¥ Doc2vec (Le & Mikolov, 2014)

Average
i A
Abstract of Patent "
’ Vector
ID

\ " |
' ™ N

Neighbor Word »  Vector Classification
%\ " |

Input Vector Center Word

g ™) N

Neighbor Word »  Vector
% ’ |
g ™) 3

Neighbor Word *|  Vector
\ ¥ |

v Word2vec (Mikolov et al., 2013)2 J|ulo= gt
v Word2vec2 FHEHHESE S2ICH0{)} LI= 2=2 ZITIRIE YOS S HIEIS| SAIAE 201
v Doc2vec2 Word2vec?| & IIEMIAM, Document IDE )10 2,

3% YONSEI ’1

¢ UNIVERSITY




Framework

v S0 FAMS

_l

XXl

—> V1 = (Y11, V1n)

> Uy = (vpli "':vpn)

4

A 4

35:’%%2;'2 EUH(_[IC'I']
=) F=—fars Hé try = (trr, ten)
_>—§—> t1 = (t11,", t1n)
ICT —— : :
- °
B

> 1y, = (tql’ . tqn) Similarity (Patent ;) = m aX,_; ..., ( Vi ti )

N
ICTJIE Doc2vec= 0|20t JIgi0l BTt S |==1|0]|
E0{ £= L= HIE{0} SAHA Jiat
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Framework

¥ R&D 1)

/ Calculate IPC ratios of patents owned

o121 £t TaIoIR|)

IPC Importance Calculation in ICT Sector for Target Company
Calculate the probability that each node will be connected using a \

by Target company

£>
Technical field of
Target company

Collect patents of

Target company

Technology convergence prediction method

Ci11
{ ipca

IPC 2
-
-

Technical field
of ICT

[ Technical field of ] |:>

Inventor 1

Inventor 2

Inventor K

b [ IPC Importance in ICT Sector for Target ]
J

[nventor A’s Patent list & T
: E% " = | B !
= = B E---B

® Inventor A's Patent’s Score
g
= = 3

Step 4 (W& WY7io] ciet Wb

v IPCS2EASE JI= S01212] SAFSM 2lol S012] 2pIHEDIE.

v Score (Patent ;) =
Ig)= 20|

v SHE

(&0} YONSEI

¢/ UNIVERSITY

Text Similarity with Convergence Technology Patents
owned by Target Company

2
Yjej, Im portance (KT ;)

(Patent ;) X ¢y,

X Sin hrly

Tk |
S0l Eoict SoiSCel =

+= L2010 EIIEL.
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Framework

v o2l &S

Z]E]k Im portance (ICT])

v Score (Patent ;) = X Smhly (Patent ;) X ¢y,

| Tk |
IPC1
Patentk |5 —— PC2 = —— HZu2
IPCJ
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Framework

v S0l L

2
Yier, Im portance (KT ;
v Score (Patent ;) = |2k (er)

XSlnhly (Pawntk)Xck

| Tk |
Sseomwna |
—> c, =1 RE 5959 7= ¢
I— —> c, =8+ £ 7| £82d (Lanjouw and Schankerman, 2004)
Patentk E ey c, =ZH0I8 £ 7= 5%&/d (Harhoff et al., 2003)
— c, = Haolg £ ZHH & (Fischer and Leidinger, 2014)
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Case Study

¥ GCIOIE &

v GHXISADIKIPON| S22t XISt 20121 S01 62,848 JH
v 2002H2E{ 201644 (T=15) USPTOUII =21IE! AIS31S0IL ICT 20I2] S04 279,884 , 768,989 JH

&

¥ JIE Se oIS Mol 2Dai=cridSearch 28t HYLUNDAI

Model = tree, Predictor Winnowing = T,

Link dicti el Fuzzy = T, Trials = 10 C
ik preciction SVM gamma =, cost = 0.8233
based similarity . :

Random Forest Number of candidate variables = 7 0.7877

Number of Tree = 200 ’

. . Model = tree, Predictor Winnowing = F,
Link prediction - e Fuzzy = T, Trials = 44 08479
B?tfl?ogsr::)lh?zl 4 SVM gamma =, cost = 2 0.8157
Information Random Forest Number of candidate variables = 11 0.8402

Number of Tree = 1900
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Case Study

& GIOIE &
v IIXESADLKIPOD =212t XISt 20121 501 62,848 JH

v 20024952E] 201644 (T=15) USPTOGH Z&IE! RIS S0 ICT S0121 S04 279,884 , 768,989 i

Performance indicators Value
0.8479

0.901

L 0723
2 IS HIS el & e o502

Model = tree, Predictor Winnowing = T,

Link dicti el Fuzzy = T, Trials = 10 C
ik preciction SVM gamma =, cost = 0.8233
based similarity . :
Random Forest Number of candidate variables = 7 0.7877
Number of Tree = 200 ’
. - Model = tree, Predictor Winnowing = F,
Link prediction - e Fuzzy = T, Trials = 44 08479
B?I:I?ogig:;\?: y SVM gamma =, cost = 2 0.8157
. Number of candidate variables = 11
Information
r I Random Forest Number of Tree = 1900 0.8402
T3% YONSEI 28
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Case Study
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Case Study

v 02| 2E IR S
Affiliation

1 Jang, Deok Suk, 0.6603 Samsung Electro-Machanics Co.
Lee, Yong Sam
Kim, Young Hwan,
2 Sung, Chang Hyun 0.6302 LG Chem Ltd.
Coste, Franc Ois, ) )
3 Jean, Guillaume 0.6187 Intelligent Electronic Systems
1 Yun, Sung Jin 2.7631 LG Innotek Co.
Kimura Naoki,
Morimoto, Toyata, )
2 Matsumoto Manabu, 2.3613 Toshiba Memory Co.
Masubuchi, Hayato
3 Im, Hyun Gu 2.3363 LG Innotek Co.

v

0l 2HES HIHKISAD S22 =ZHIZIRID0 D12 ZHEet ZEF0| EMMEL

v IR DIl £25E 2HEIIE0] =2 22100 FIAIE.

4+
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Case Study

v JI2 &Sy

Affiliation

1 Wang, Tiehong A. 27.7463 Virginia Innovation Sciences
Bhatti, Sohaib,

2 Smith, Nicholas, 26.8094 Ionic Security
Howard, Jeffrey
Wolzien, Thomas A.,
Milne, William,

3 Maisey, Alexander, 26.8315 The Video Call Center
Thaler, Laurence,
Porpiglia, Tom

1 Gazdzinski, Mark J. 181.6564 West View Research

2 Mcgowan, Daniel 122.7609 Continental Circuits

3 Geremia, Peter P. 90.6262 Centripetal Networks

v 01 2H2 HIRISADI =2 2221 )= MES8= $20| EhAEL

v 0I=2] OI=E $IRI0E= lonic Security 0l 28t 2D} =2 =210l A= 2E E0L, KIS Y XISkt
0il CIOIE] &2101 2 0121 210] BIGE 2HOF K1),
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Case Study

7 Il =a

=EHH0
Affiliation
Piernot Philippe P.,

1 Naik Devang K. 1349.84 Apple

2 Sinha Anoop K. 1231.51 Apple

3 Jin, Robert Y. 1032.66 Abbott Diabetes Care

1 Yoscovich, Ilan 1944.82 Solaredge Technologies

2 Leonard, Chantal M, 1447.97 Microsoft Technology Licensing

3 Zaman, Nazia 1447.24 Microsoft Technology Licensing
v 0l 2HS HIHRISAID CI2et J =S HEX £ )= SHE BRCHZEF0| EHMEL
v BHHio] SU{E wEoH 2| S0IAME Applelil £t 2EHIIS0| 2HECE =S EHLE LS.
v §JH2| SUIE L& LHI SHIA= 01L2122 =219| Yoscovich, llan 0] 2EOS =2 EHfE WS,
v 8L Microsoft il 28 ST, RSLH 2102 H2|,
"YONSEI 32




Case Study

v SHIE 2

Float, Jamison J.,
Scheib, Charles, J.,
Miller, Christopher C.,
O Kelly, Mattew E.
Overmyer, Mattew E.,
Lytle, IV, Thomas W.,
Adams, Shane R.

Lau, Vincent Kin Nang

John, Howard Hall

Laracey, Kevin

Ol 2 S CLIXISAHDI D122 SL21= UIZ2= SHIE 01

Barnickel, Jr. Donald J.

10.7356

10.7133

6.4116
26.5564

23.6179

23.3231

Affiliation

Ethicon Endo-Surgery

Ethicon Endo-Surgery
Hong Kong University of Science and Technolo

gy
Oracle International Corporation

Paypal

AT&T Inc.

0| A1 4 Qii= 30| E1EL
= x

v OI& JIH HIZE 2iHI21 Ethicon Endo-Surgerydt =2 2210l 2IX12t 242 §10}, ZI201l I S0k FOHICT

S0RIC| S0 2T 20| SAUS &2

v SESL JIE D= CI2HI CHet 20| 2EIPDE =2

208 52|,

-1 —]
=

b3 4

oz m= g

—
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Conclusion

= A4S Sl A,

JI201 S CHa S0I2| RED IS Bt Sl X k= Ol SAL k= Al HIZE 30
=0 = £ A=210121 JICHEL c

Oy

JIZC| ¥R JI= S&IC=F 0iglel S EUS I el 1aikD| TH20, J122l Ol2H 2
S F0i= 1= 212101 €M El 24O J|CHEL I
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Conclusion

= H729 StAHE =,

= SIS0iIM HIEEI= Ol2HC] S EXICE 2017HSE] 2021A10I=, 20194321 S4XH AIZGIM
B30I ELUAS.

=) aief, 2019HINIRI2| HIOIEIS £EIZ £ 21CKH, 20201952E] 20244 Al0I2| SUEHIES

SO, WL AIRHOI HD|= AUS 2 QUS, o

£012| XIS tielE= Ul JER] 2HE0IM, EHE0| L UEIRARIC I 1US E2X01 ORI SE2

b | =
SIS TOS AL US

- = H0IM 2UEIR] $LURISE 12 21ZEH0iIM Analytic Hierarchy Process S 884 Al

0104, 28 21E0ll CHEH WeightS 2F01H 215101 OILIC| SEIE HIAZE £ AUS.

N2 10N 212 Sl TS ST [H, 2EII2] LI0I, 3, 213 SO CI2e 5D 2.

s &2y ™™ Qe ©O

) 20{5I0] QUi= CISTHESD} FDIEICIR, PO} A0l SEIR0| KA SO Hol

&1 YONSEI

%S¢ UNIVERSITY
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Appendix

v CCXIEA 2% S012l IPCHI=E

B60OR
B62D
B60K
B&6OW
B60J
FOz2M
FO2D
B6ON I—
BEOT I——
B60G III—

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17
IPC percentage

M IPCImportance
IPC_ |G09B  [GO9C [HOIP |HO1Q [HOIS [H02J |[HO3B |[HO3C |
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