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1) Shmulewitz, A, & R, Langer, and J. Patton, “Convergence in biomedical technology,” Nature
Biotechnology, Vol. 24(2000).

2) 288, AojH, 53 M EY At AFAR 245 58 71 718 A A7 A
“H(The Journal of Intellectual Property) A|9@ A45.(2014),

3) $45, ‘s BElr|eg A EA) Bet Al2d 13" #817]48 T (Journal of Science &
Technology Studies) A2 A13(2002).

4) 3% - AnA - AFH. BFHEAE T U RUIEY odE 71849 (oumal of
Technology innovation), A 147 #|33.(2006).

5) ukEA - AQE - $3E) Sk =71 R&DY BHAIE B4 B4 37314 B 88 A (Journal of
The korean society for library and information science) #4638 #|43.(2012).

6) Verspagen, B, “Measuring intersectoral technology spillovers: estimates from the European and
US patent office databases,” Economic Systems Research, 9(1997).

7) Aom - A HAE, VIEA NFEH £EE BH 7EET B B AT
(The Journal of Intellectual Property) #|109 A43(2015).
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1. w73+

1. B3] (Topic modeling)

A dolEe 2O R o] FoAAL 7} Thoj5e] 2 T A7}
Wk FAE vebdth, 8k skl #AE ofE] Je] FAE 58T &
AT FAE] 3 oM e frARE FA 2218 S8t s A7 &
A 5 Uk, wheF e FA ]2 FETHH AR Tolrt FH T Flo]
ot BRI FA Jolx] Wetd AdE GMES o] 83ty onE
kS = ety 53], /i #A417F

Z Y| (Dirichlet) =3 7|9ke] &

Aog tol= Edozn¥y AAEHY Y EA7l Wi =In

£0)S 71 AQAE= veFy RE2RE AAFEY), ojuf s EEe]
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Ego] ol dolER FAEAE A3t A= dolEe] £x29

BEE FH3te] 72t A5 A3k Aot o] Ao WHES 53
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8) Blei, D, M. & A, Y. Ng, and M, I, Jordan, “Latent dirichlet allocation,” the Journal of machine
Learning research, Vol,3(2003).
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LDAR L 7|&9] dugEEY vud o Heo] 7 53 Zeos
delA 9 IDAR Y& &3l Wofso] 74 FAER £ &S At
aL, Alrke %OH X E Ao g Folxl £A o] 7 FAlo £ g

v" Choose 8;~Dir(a), where i € {1, ..., M}

v Choose @, ~Dir(f8), where k € {1, ..., K}

v" For each word position i, j where j € {1,...,N;},and ( € {1, ..., M}
Choose a topic z;;~Multinomial(8;).

Choose a word w;j~Multinomial(pyz;).

[\

. 12} 94 3FE- (Cross-impact analysis)

WAFF SR (Cross-impact analysis)= P A

7] 915 e AEOE Gordonst Helmerol o3 & AQFsgick 110

9) Chiru, C.-G. & T. Rebedea, and S, Ciotec,. “Comparison between LSA-LDA-Lexical Chains,”
WEBIST, Vol.2(2014),

10) Brauers, J., and M, Weber, “A new method of scenario analysis for strategic planning,”
Journal of forecasting, Vol.7(1988).

11) Turoff, M. “An alternative approach to cross impact analysis,” Technological forecasting and
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Delphi method®} 22 7]&9] o & W2 vl Abe] A5 JeFS st
VS

A o= ol ofek e S R staLAL A= A A= TR o] At

WAFFFEA o] 71 TE e AFAC el JFS = ARIBE SlS

ARABE] Z7] WA A2 ARIAL] A o whe} wighthe Aol o]l
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7} AASE A sto] R BAHEI o8 wAYFH e e
ol el Waks S dobdl S glrh 1) o) % Bl 7 A Fe W
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S0 BAZL $5HAA BYHAA & 5 ek

3. AR A EZ 3| (Information entropy)

A1 A EZ 3 (Information entropy)= Claude E. Shannonol ¢J3] 1948
Lo AHol2o AR 7 AL AANE Ao g =2 dEZI|(Logical entropy)
Zo A AEZ I (Shannon’s entropy)BtlE BT 15) o2 F72o] 94
2 7 de TZAA kA 8400 FH Y HEEH) Y o AR JE
()T (A 1) 3 o] AlLbErt

social change, Vol.3(1972),

12) Asan, U, & C, E. Bozdag, and S, Polat, “A fuzzy approach to qualitative cross impact analysis,”
Omega, Vol,32(2004).

13) 73 - AT, “wxpgEA o A8-5 T Il 1T 373 Avbe] 2ol thgk A7 A gAst
(Korean mangement science review) #1217 #133.(2004),

14) 941 - 709, "TALDA Aljel. Eohd whis TAQIAE o183 U-tio City /et
v 7] RRD A £l B A7, ehi=8s] =4 (Journal of The architectural
institute of korea planning & design) #1247 #|113(2008).

15) Kannathal, N, & M, L. Choo & U. R, Acharya, and P. Sadasivan, “Entropies for detection of
epilepsy in EEG,” Computer methods and programs in biomedicine, Vol,80(2005).
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16) Ricotta, C. “Bridging the gap between ecological diversity indices and measures of biodiversity
with Shannon’s entropy: comment to Izsdk and Papp,” Ecological Modelling, Vol.152(2002).

17) Bian, Y., and F. Yang, “Resource and environment efficiency analysis of provinces in China: A
DEA approach based on Shannon’s entropy,” Energy Policy, Vol.38(2010).

18) Soleimani-Damaneh, M., and M. Zarepisheh. “Shannon’s entropy for combining the efficiency
results of different DEA models: Method and application,” Expert Systems with Applications,
Vol.36(2009).

19) Ricotta, C., “Bridging the gap between ecological diversity indices and measures of
biodiversity with Shannon’s entropy: comment to Izsdk and Papp,” Ecological Modelling,
Vol.152(2002).

20) Straathof, S. M, “Shannon’s entropy as an index of product variety,” Economics Letters,
Vol.94(2007).
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N Collecting patents data from online
S database
l Patents set
- " Topic modeling &

Keywords extraction

Determining technology subjects

L Patent-Topic distribution matrix

Iti;sntifying technology diffusion
between pairs of technology subjects

L Technology spreading matrix

Constructmg and analyzing
technology subject impact networks

{ Cross-impact analysis
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21) Wang, B, & S. Liu & K. Ding & Z. Liu, and J. Xu, “Identifying technological topics and
institution-topic distribution probability for patent competitive intelligence analysis: a case study
in LTE technology,” Scientometrics, Vol,101(2014),
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IV, Abl A7 Y=7]< (Nanotechnology)

2 AT SHIEE ol AR71ES Hetstn $A A7) 2l
Sl W ES) 2 B4 S o) SR B e BaA B o

o XM= Y=7]%&(NT: Nanotechnology)s Ao E WHES HSS AA|SH
Sk, sl e ek0 T FRE 4 g e 27]e] B ol S3tol &
AE WHEa s Ve T8 URA, 19599 v=e] Eejeiat
A= shelgtel Uierlé sl 75 AS 98 o)z A%H 0z FEh

Uirlee Ak, A, 88 olx xaHom S8H e, 7IE
45 Uy FE08 7Heste] 2% 388k Top-down W23 v &
Jold =2EE A AER AZH Vs K EEE ves
Bottom-up W o8 FEI F Ut Yierjge] SHoRE £ Ve
Hekw, A 55 5 F ok =8, dierles T8l 71Ee] &1, 38,

6
e B3} ge V2Rt RISS PHow Adstd YA E

2 W
NS FHE F5T S5 oleh 20 9o} o] therl&e 1 488917} o
F5t7] Wiel §Fel FErt FobAl J1%e] AAT BT L TAH Far
w3} shofo] of gk wehd & Aol AAleHE Wel EHRads of
8% oJr|e 4 PU3 WAGFRAS BEE 34 B oz A

22) Siegel, R. W., “Creating nanophase materials,” Scientific American, Vol,275(1996).

23) Spatz, J. P, & V. H, Chan & S. MoBmer & F. M, Kamm & A, Plettl & P, Ziemann, and M,
Moller, “A combined top~down/bottom-up approach to the microscopic localization of metallic
nanodots,” Advanced Materials, Vol, 14(2002).

24) Roco, M, C. & R, S, Williams, and P, Alivisatos, “Nanotechnology Research Directions: IWGN
Workshop Report: Vision for Nanotechnology in the Next Decade,” Springer Science &
Business Media(2000).
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1. dlolg] =38 2 A A 2] (Preprocessing)
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Cosine Similarity = cos(0) = R et (%] 3)

i} Aiz E BL'2

i=1 i=1

(E2) Uxo|go F2 7|& Zoket alig 7|9E

7)€ ok Fo719= g 7=

Electrode(0.361), Insulating(0.018), Gate electrode(0.018), Electrode
Layer(0.010)

Substituent Alkyl(0.066), Substitute(0.033), Atoms(0.023), Hydrogen(0.021)
Signal Signal(0.181), Frequency(0.050), Match(0.012), Receiver(0.012)

Insulation

Photo Resist Pattern(0.197), Resist(0,052), Photo(0.043), Lithography(0.021)

Composition(0.313), Composition comprising(0.017),

Composition Decomposition(0.006), Cosmetic composition(0.003)

Receptor Derivative(0.0060), Receptor(0.048), Derivatives(0.044), Inhibit(0.026)

Memory(0.129), Memory device(0.031), Memory cell(0.029),
Storage(0.023)

Crystal(0.233), Crystalline(0.068), Liquid crystal(0.043), Nano crystal
(0.032)

Medical Biologic(0.041), Cancer(0.032), Tumor(0.02), Therapeutic(0.017)
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T} Threshold ol 45he] S8]8 4% 7)ok ol skan 58]
Ao S Aol Y ATY wAE Do, Agoz
Threshold7} 0,10 ¢ 714 A&st Ao 2 Attt ThresholdE A}
&3te] o]zltgt o]F WALPFFRA S AMEEIA AN V]S TE kS
EASATHE 5). Yirle] AF7lsd e 24 23, F 11,0257 ¢
9] FellA 2p7] Aol Al Fslk= 105709 B5-5 A skar 19 JFF
77 BAE EAEA %L 290470S] BATF QLS W)X A = A
3k 8016702 #AZF 0%3, 1v]vte] FgFAAT} =
et E3] 1 24 Semiconductorl®] Semiconductor2l]0.430793
2 7 28 JEgS F= Aoz YEal, Semiconductor4”} Fabricol]
1=

=2
1 ke 9B FE o e,

o

lo

[o
fo W ko ox o

s,
o

Grant
No.

7687112 |0.005666|0.008986|0.007454(0.006815|0.009242|0.005666 | 0.00541 |0.012945|0.006687
8580946 |0.003807|0.003895 |0.008548|0.003895|0.005124|0.003895|0.027424 | 0.003807 | 0.003895
7879417 0.004491|0.004809 | 0.126838|0.004809|0.004915 | 0.004491|0.004491| 0.007248| 0.004809
8216670 [0.003690|0.003778| 0,00369 | 0.00369 |0.003952| 0.00369 | 0.00369 |0.228009|0,005781
7658897 |0.042552|0.0080710.008071|0.008071|0.046171|0,008071|0.008261 |0.008071 |0.008071
6720553 |0.003943|0.003526|0.003776{0.014514|0.005025 |0.018593 |0.003526 |0.005025|0.007938
8241759 |0.006789| 0.00554 |0.005540{0.050119{0.007163|0.005415| 0.00529 |0.005914|0.005540

Topicl | Topic2 | Topic3 | Topic4 | Topic5 | Topic6 | Topic7 | Topic8 | Topic9

(E4) 0127|222 0|FIElEl E5]-7|&20f 2X I|ER|AQ UL

Grant No. | Topicl | Topic2 | Topic3 | Topic4 | Topic5 | Topic6 | Topic7 | Topic8 | Topic9
7687112 0 0 0 0 0 0 0 0 0
8580940 0 0 0 0 0 0 0 0 0
7879417 0 0 1 0 0 0 0 0 0
8216670 0 0 0 0 0 0 0 1 0
7658897 0 0 0 0 0 0 0 0 0
6720553 0 0 0 0 0 0 0 0 0
8241759 0 0 0 0 0 0 0 0 0




228  AAAAAT A11A A4Z(20163 129)

Topics | Topicl | Topic2 | Topic3 | Topic4 | Topic5S | Topic6 | Topic7 | Topic8 | Topic9

Topicl 1 0.052271|0.003428|0.004284/0.001714/0.001714(0.007712 0 0
Topic2 |0.029483 1 0.000967 0 0 0 0.001450 0 0
Topic3 |0.005848(0.002924 1 0.004386|0.007310(0.021930(0.011696 0 0

Topic4 |0.008052 0 0.004831 1 0.003221|0.003221|0.020934(0.001610 0
Topic5 |0.003067 0 0.007669(0.003067 1 0.001534 0 0.027607|0.001534
Topic6 |0.002112 0 0.015839|0.002112|0.001056 1 0.006336|0.003168 0
Topic7 {0.003686(0.001229/0.003276|0.005324 0 0.002457 1 0.0114066|0.007781

Topic8 0 0 0 0.000873(0.015721|0.002620(0.024454 1 0.002620
Topic9 0 0 0 0 0.004854 0 0.092233|0.014563 1
1=]
4. 7k BEYT Y 2 B

B AAfo A= o dAleA A E 7 Gt sl E 2N 05 2738

1 v]eke] AT} A= 8,01670 9] AAE thF 2= Yier]s o] 7]

. He A8 5 JANE E A AToM = A

39 1% FFEE o]&ato] 2atd Ao VESARE A Z

s s QAch(2d 6). =R VIES A S22 o] A FEE aejste] 7

s el =8

(Coordinator), ¥ A 7](Gate-keeper), ) 8] A} (Representative), A&7}

(Consultant), A2H (Liaison) 522 T3t F7F4 Q1 418 AA|gttt 2

2372k g 2 WollA Vede s Sete dg s st =28 Y
st g S 2E oA T Fe2HE V]so] ded o vtEA] AX|=

== BA7IS A, £A47= gt 282 Y ke, tieae

Adehs Fe2H Y =28 deth(ad 5). T3 GiEA| 719} v S=akA v 4

=
ke Aol e J1EA NS Be FHrE Y e =ER At o
[e) 2=

Ij

25) Gould, R, V., and R. M. Fernandez, “Structures of mediation: A formal approach to brokerage
in transaction networks,” Sociological methodology, Vol,19(1989),
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© Aolthad 5). HEYZGA == A7]= AA| 87446319 53
ol s 7]stoke] Bl Jao] T 7 Ve ok d¥L
Lol

29 1% YFRAE Ve R FAE UEYZY JdEBFES =
T B3ks wl, Ful 7R Vs SEl2ETE SA%e & A A HA
Z2|A~H+ Manufacturing© 2 Battery, Solar battery, Charge injection,
Insulation & =&olu} AlFo Az Yir]eo] F&HE 7IEE2 T4
o ok, AAR o] FH2EE T3 7]E oF T sl Insulation
o= “Photovoltaic device and method for manufacturing thereof(US grant
no 8802969)" & Wi Ui oA M AA 25 ot Aitske WRlE U
= E37)F &3}, =3 Insulatione F2]2E WollA Nano array®}t
Micron stone, Battery, Terminal®] &S ¥kl Qlt},

SFA|9F Insulationdl| 7] 3 W= 7]& Hoke & S 2 o &3t
Semiconductor28o]t}, wlgbA] Insulation-& Manufacturing S22 U] ¢
714€ Semiconductor F#2H o AEsl= tfelxte] J&S 3t Yot
2 Semiconductor2 7] &3 7]<E 9| Insulation?] W o 2 T 5
747} wvbar AZE 4= ok, 3 Transistor2+ Insulation) Zo] 3}
13k o 2 o] o] ofyg} Manufacturing®} Semiconductor S 2~H $&
© 2 7]&& ggstal ik, ek Transistor2e A3 o] 93hS shal §)

. AAZ Transistor2el] 737 &3F= 538+ “Signal transmitting

o rlf

kv

26) Lim, Hyojeong, and Yongtae Park, “Identification of technological knowledge intermediaries,”
Scientometrics 84.3(2010).
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(28 6) 712 Hopu = 58 (4] 1% FEA 71 F)
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device, circuit block and integrated circuit suited to fast signal

transmission(US grant No 5818253)"¢} o] 543 EMX2HE x5t vt
SAE AAkskE W ol thal] 7]eEstal Yl SSEE o) FoA] Uk & A

23t MEY A F WA FE]2EHE Semiconductor Z#|2AE|E LED,



Display, Lithography & W= A|&Fo|u} vt=A| o] AlZ27|H 502 A H
Atk 53] E F¥2FH & Manufacturing Z8| 29} &) TAlo] HE 7]
o] ZA5t=1], Semiconductor4Z7} 1 9L e Ao motEth E
3], Semiconductord= A HZ Y 1%FFolA 127)] 7|& EololA I5F<=
o JA APHoR HAusta e Ve ARsith oA
Semiconductords= FR S| & 7|=ES §8% 871 A& A5
yehd Zolgtal o5 4 k. AARE Semiconductor4ol 38l &3k

E3]+= “Method of manufacturing a semiconductor device with different

m

lattice properties(US grant No 7151019)"9} #+o] TheFsl 7|&ES o831
EA R vt S sk W tigk 535 Ao getEn
3} Lithography 7] %2 Semiconductor 22~ ¢} Material &2 2F Alo] 9|
A A7 AL g S, A9 1% FFE 7]F 08 Material 2 2H
9] 71L& LithographyE %5341k Semiconductor F2]2H =2 A

Lithography+= ¥HEA] Aikell AR H= 71e2 setad s §3 A2 4
olFlo WIEAE A7]= 7IeEA wrEAeL dEd diEFel Yot
(Moreau, 2012), Al A F2]2EH+ Polymer, Ionic, Solvent, Peptide,
Substitution %5 A4 &2 #HV|EEE A E Material S 2E o[t}
Material F#|2E 9] EZ S Photographic(1248.79), Peptide(1110.27)2}¢
Polymer(1144.15)7} 7} Wl o] @o] © 7|%o]| X5t 714 7he] w3 ak7}
A 183} Semiconductor 22 2] 9] Semiconductor4$} o] Ao H
= 7le2 gloh 28y FEEHA o] Al Jee EAlskE,
Peptide’}Material 2] 7]4:S Nanomedicinedl] A 3}sl= o 2]#}2] &stS 3
o =, 49 1% = 7]F 0 2 Material 22 W 9] 7]&-2 PeptideE
%3 Nanomedicine 0.2 A I} Hc} w4} 2 2E & Medical2, Medical3,
Substance delivery 5 o|FFold] & E= V5L FHoE FAH
Nanomedicineo]t}, Ux 2]8H(Nanomedicine)2 AW #dHs e X5, 2
B, e A3 BHow Basrela 4 % Azd olokE, oY)

9
B Foske wolth 2 [AA Yier]Ee] 1% JFFEA FEolA
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Nanomedicine F82E= & 7719 7I€2 7450 =T, 49 9g<
sh= 7]s glo] Ad R P A2 A2 £ ok 53] a5 lA
T2 FE2FHdA 713 de] "o]x glE Substance delivery:= thE &2
B} 71 #Ho] 2& Hololy], “Sustained release beads and suspensions
including the same for sustained delivery of active ingredients(US grant No

9271938)"¢} o], EARFEAN 54 s vF W2 AFAIE 7les

TA %o} 9)&, Nanomedicinee] 32| ¢] 7|< 0|t}

AT dFAAE 3 YTl ARl 4 9, & A7
M 2z 7ledE Y ARE vuske AR JE AEZIE AAIG
th 7 A vlE-AE FE 7 Ve E dusta Fgehe dEE &
A& F d=dl, ol & (A Dol idste] 7EHRE Aupel F5¢f JERT
E AR B 3AGE AA HEFH o2 A YeTle WY AFTeE
o] AE JdE=RI= (K 6)F 2o}, AA 1057 7|5 S5 dEZT

B 0.902919%, 7 H& FF JERIE 7hxl 7|Ee Semi-

conductor4(1,518731)' 0], 714 & T4 QJEZYZE ‘Micron stone
(0.285523) o] ltt. A3} JEZ D)= 0.9384939] Hwt#k-s 7HA L, 7H =
2 A JEZIE 717 714 Oxide(1.095797)' 0] L 7HE e AT E
235 7H 7142 Medical2(0.647802) & WERSTE AFEE F5/49e] <l
EZY §3 O P o]8ste] & AFeM AXskeE TsEe] §8HEE
sfobat 5 Sl AlZsh ARl 1% St dER S AR BE 5

7149 xﬂ 71 =5 Ma} %4; =] 2 2249l v e},

Solvent, Composition, Substitution, Extract 5 88}, A} 5 UYr]es 85

o529l 7|Z27|&ol}}t. F AEZII} BF =L 9 Yof= Semiconductor4,

27) Leonard, B,, “Cancer nanotechnology: going small for big advances: using nanotechnology to
advance cancer diagnosis, prevention and treatment,” DIANE Publishing(2009).
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Glass, Solar battery 5 2571 ¢] 714 Zol7} ¢ x|gl+d|, 253] 48357} 71

FEIAd AdHE VeES THeE FAH AT FFek Hut 4l

olli= 2571 9] 7S] AAsh=dl, B 2

| o] ool AL H7] o ARk 1 ofoll=

P o] HA] & 7]EE o] A Silver halide

AL Sl Tlese] AAEH. AR S dER
o

Aol Hale] 77150l 9T Ao

o

¢

o
to 18

£

f
mE

N
LPAY

Mo rlo
rlo

>
N
i
o
(o]
o

=31 =, AAE Fuel cell, Nano-tube, Plasma 5 o} %] A 4x3}aL

s
AL A G HAVEES TA2E 2579 AlF7Eo] X33

(E6-1) 7| 2opE /X mfe| YEAEZT]

7% £of 3= | A9 7% £oF = | A%
Semiconductor4 | 1,518731 | 1.035165 Multi-layer 0.894319 | 1.033777
Insulation 1.455307 | 1.088549 Fiber 0.894131 | 0.891988
Polymer 1.377944 | 0.94796 Substratel 0.890812 | 1.009368
Sensor 1.323068 | 0.960767 Nano resin 0.888084 | 0.873585
Nano particle 1,313535 | 0.923913 Medical3 0.876997 | 0.777589
Nano article 1.305225 | 1.029682 Substitution 0.873539 | 0.951434
lithography 1.247343 | 0.955504 Amide-ester isomers 0.870814 | 0.906786
Magnetization 1.245435 | 0.865676 Membrane 0.862473 | 0.921031
Photographic 1.190132 | 0.831423 substance delivery 0.853363 | 0.860865

Removing Nano

Organic 1.183683 | 1.081476 contaminant 0.852374 | 0.903222
Semiconductor2 | 1.177511 | 0.929379 Display1 0.851659 | 1.032989
Reaction 1.168572 | 1.039365 Charge injection 0.847002 | 1,029265
Composition2 1.160452 | 0.950536 Coating 0.84576 | 0.880107
Nano tubel 1.160122 | 0.881692 Display2 0.837629 | 1,010104
Signal 1.1571 | 0.887022 Hydrocarbon 0.833079 | 0.978599
Nano-sense amplifier] 1,15 0.906969 Composition1 0.832903 | 0.946469
Crystall 1.135341 | 1.009827 Medical2 0.828324 | 0.647802
Semiconductor3 | 1.105699 | 0.992189 Exchange 0.827334 | 0.980481
LED3 1.102871 | 0.916343 Ultra-violet 0.818076 | 0.841558
Transistor2 1.07765 | 1.003462 transistorl 0.810256 | 1.062873

actuator 1.073355 | 0.932252 Deposition 0.806749 | 0.972097
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Optic 1.071007 | 0.879546 Nano metallic 0.802478 | 0.924457
Nano plasma 1.069723 | 0.792912 Nano electrode 0.78295 | 0.99606
Connection 1.068543 | 1.000337 Mixture 0.782737 | 0.991323

Laser 1.037467 | 0.899219 Semiconductorl 0.778445 | 0.90391
Fine particles 1.036658 | 0.908755 Manufacturing 0.772618 | 0.912994

Fluid 1.026254 | 0.923126 Extract 0.770791 | 1.045944

Tip-enhanced Ramani 1600 | § 985943 Nano wire 0.769943 | 0.912392
spectroscopy

Glass 1.018594 | 0.963065 LED2 0.762148 | 1.023589

Ceramic 1.013847 | 0.873023 Image sensor 0.743645 | 0.931639
Fuel cell 1.008751 | 0.883804 Nano-imprinting 0.743359 | 1.002235
Oxide 1.008572 | 1.095797 Substrate2 0.736894 | 1,032666
Microorganism 1.004028 | 0.93322 Terminal 0.714084 | 0.96558
(£ 6-2) 7|& =oil E4/8mtel HEAEZT]
7% ¥ = | 2% 7% %o = | A
Plezoelectric Nano |} 506591 1 023789 Receptor 0.708976 | 0.658702
Balance
Medicall 0.995012|0.872571 Alkali 0.705684 | 0.932649
Water filter 0.993741| 0,93011 M”m'p":;sgzlof st 501759 1.014824
Printing 0.9895910.857882 Ionic 0.668605 | 0.997016
Graphene 0.981791]0.957118 Solid embodiment 0.666559|1.036395
Laminated structure | 0.97509 | 1.027462 | Nano structured surface |0.653311|1.015865
Thermoplastic 0.964179 1 0.869195 Sorption 0.638597 | 1.055936

peptide 0.956551 | 0.692208 Display component 0.6285980.938595
Nano structure 0.956504| 0.9432 Display3 0.627517(0.967269

Light 0.948905 | 0.964078 Solvent 0.58077410.967227
polypeptide 0.946945 | 0.689438 cutting 0.579148|1.020896
Nano oxidation 0.94293210.976553 Wave generate 0.56703 |0.926224

Fabric 0.939459 1 0.956796 prosthetic 0.5551350.923695

appliances 0.927377|1.034539 Silver halide film 0.5468580.702891
LED manufacturing |0.925267 | 1,054933 LED1 0.5252730.898084
Protein 0.915015]0.691191 Microarray 0.493152(0.990019
Aqueous solution  |0,905381| 0.86634 InGaN based LED 0.34068380.893948
Battery 0.900897 | 0.836594 etc, 0.2958970.900298
Nano-solar battery ~ [0.900045 | 1.061347 Micron stone 0.285523(0.913176
SemiconductorS 0.895554|1.016979 A Bt 0.90291910.938493
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A Semantic Patent Analysis Approach to Identifying
Trends of Convergence Technology: Application of Topic

Modeling and Cross-impact Analysis

Jeong Byeongki, Kim Jungwook & Yoon Janghyeok

As technologies have been increasingly complex and dynamic,
barriers among different technologies are becoming blurred. Although
studies based on patent classification codes have been proposed to
analyze trends of convergence technologies, their limitations are
caused by the difficulty to deal with newly emerging or converging
technological topics. As a remedy, this paper proposes a semantic
approach to identify trends of convergence technologies, by applying
topic modeling and cross-impact analyses to massive patents related
to a convergence technology. The proposed approach applies topic
modeling analysis to the textual data of the patents to determine
semantic technology subjects within a technology for analysis, and
then a cross-impact analysis to identify technological diffusion
relationships among pairs of the technology subjects. Using the
technology spreading matrix produced by the two techniques, this
paper generates a network visual to show the interactive relationship
among sub-technology subjects in the convergence technology and
carries out technological diffusion analyses using the information
entropy. This approach is illustrated using the patents related to

nanotechnology, which is a representative technology with a variety
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of convergence applications. This approach allows experts to identify
the appearance and relationship of new technologies or converged
technologies that may not be recognized by patent -classification
codes, so it is expected that this approach would assist technology
experts in monitoring sub-technologies and their technological

spreading within a convergence technology field.

Keyword I

Convergence Technology, Technology Monitoring, Topic Modeling, Cross-Impact Analysis,

Nanotechnology, Patent Analysis



