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Data on patent and scientific paper is considered as a useful information source for analyzing technological information and
has been widely utilized. Technology big data is analyzed in various ways to identify the latest technological trends and predict
future promising technologies. Clustering is one of the ways to discover new features by creating groups from technology big
data. Patent includes refined bibliographic information such as patent classification code whereas scientific paper does not have
appropriate bibliographic information for clustering. This research proposes a new approach for clustering data of scientific paper

by utilizing reference titles in each scientific paper. In this approach, the reference titles are considered as textual information
because each reference consists of the title of the paper that represents the core content of the paper. We collected the scientific
paper data, extracted the title of the reference, and conducted clustering by measuring the text-based similarity. The results from
the proposed approach are compared with the results using existing methodologies that one is the approach utilizing textual in-
formation from titles and abstracts and the other one is a citation-based approach. The suggested approach in this paper shows
statistically significant difference compared to the existing approaches and it shows better clustering performance. The proposed
approach will be considered as a useful method for clustering scientific papers.
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{Table 1> Results of Clusters A
Node : No. of Clusters| . /
Type Edge C,\Ill?étg:s including over S”Qgg’reette
Ratio 10 papers
1:20 241 55 0.28328 4
@ Ref-Tide & [ .5 25 25 0.01418 >
Cosine :
imilarity 1:100 15 15 0.01028 S
1:200 14 14 0.00876 )
@ Title & 1:20 986 4 -0.77597 @ Ref-Title & Cosine similarity/ 1:20
Abstract & 1:50 741 27 -0.80707
Cosine 1:100 735 21 -0.80579
similarity 1:200 729 15 -0.80579 ¢
1:20 1199 33 -0.06413
1:50 1197 33 -0.06522
® BC
1:100 986 33 -0.06524
1:200 1201 35 -0.06411
1:20 200 33 -0.17816 v
@ Ref-Title & [T 1.5 20 15 -0.25097
Jaccard -
similarity LY 16 1 -0.01095 (@ Title&Abstract & Cosine similarity/ 1:20
1:200 12 12 -0.16472
® Title & 1:20 1796 54 -0.44129 <Figure 2> Visualized Results of Type 1 and 2
Abstract & | 1:50 736 2 -0.38679
Jaccard 1:100 726 12 -0.40794
similairy 1:200 807 30 -0.48467
Abstract & Cosine similarity), A A, =2 A4 &
A 7o fARES SA% A3BO), UA, Fad
H ARS YrERN F3te] drEvioyd F R

o] FAIEE ATIE FALER =43 2K (Ref-title &
Jaccard similarity), "FA| Rt 2 =i-0] Al W QoRR RS
B AEZH &85t Eﬂ/\Eu].o]H S =BT fAIE S
A7 = /\]-Ei =743t AINTitle & Abstract & Jaccard
similarity) 2 % t}4 7}X] 8389 Ay} a8tk ¢
2K A5 YEHH <Table 1>9] SFA2 ¥ F-&&
7ZF R 7P =2 SilhouettedtS UERE Aot
AA 7008719 =1 vlolE7t 7h =0 Ags 5t o
A3t Aol et s ] W =i 1] Ao v
TR WY =7 Y ARE AR B AE AR S
7Igko 2 ZA43}e] Silhouette gk AlAFEHATH

l‘

(® Title&Abstract & Jaccard similarity/ 1:50

<Figure 3> Visualized Results of Type 4 and 5

e 1] fFARES] F8E AR FAREE E8ate]  or FAIES SAsa GNEH AP A9S A4
AT A5, 7% 13 20014 7 =SSilhouette#k= LEF 3 A o] <Figure 4>°]th GephiZ -3 FelAH Ays
W GNEA DS £ Ao <Figwe 201, A 28 o] £8 RS 28 Ao piHe] A7
w9 SAS A FAEE 83 A, 79 4059 3 Ao FdW =5 7k AT v K
7H¢ = Silhouette 75 UERH G-NE212EY A5 719 Ayt 2A 24 45 A 73 4d3te) 1
Al Z}skg A o] <Figure 3>°]th, 18] il AAAFHS 7|W &lA FEEo] FAH
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(3@ Bibliographic Coupling/ 1:200

<Figure 4> Visualized Results of Type 3

FAO I AT E GAIE 7)Hro 2 flo]EE A
Ze2~H Y& 33 Silhouette 7t ] AolE dolr 7]
3o t-testE 33 A= <Table 2>9 2t} 3ARS]
AeES 283 ﬁiﬂri Levene—ﬂ B AALS B 59
3HE 0.038% %—L%
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oz HolHE T8t 21

st A3 7338 A5& YEI = Silhouette

ko] HA Ao = %EE‘L(RCf)A AL drER 8
3l gho] =R AE W 2E2 (TlAb)Q“ g ER 383 7k
Hup om fong Ato] & Ytk ATME FAME
& 7|9t 2 dlo]HE A g 4ol = Silhouettedt ] A
o7t Fomg AxtE vEhia, e AEs g9
Ex g3 FHo] =w9 AF % 255 92ERH
d&3 FARY =2 H g Uehilt A ow
F A Bl =2 Faugd e AlEso] e &'
o] 5ol o =& AxE B 259 HAE HHE
g83 Ard 9 53 Y2 des et
Fawde] AES grERN 2887 =] Al
o 3 255 HAERY FEehe H W Aol
MAAGEE 7Nt R FY2EYE 3 Zdaet vast
| flsteod &+ 3 Table 3>

>~

A —% 530}04 ﬁj}g el

5 8% 4t Faed ] A5 «

-85k datel fofn gk 2ol 7t dvke AdE A3l
AT E FANES 283 A3 A

= izt Aol 7t vk 7H o]
(p-value < 0.05). Levene2] 54t

il PN’

2 48

=

o
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<Table 2> Results of t-test between Silhouette of Ref. and
Title & Abstract

. Mean S.D. .
Sim - - t Sig.
Ref TiAb Ref TiAb
Cos 0.791 -0.798 0.136 0.015 12.81 0.001*
Jac -0.151 -0.430 0.100 0.042 5.093 0.002*

<Table 3> Results of ANOVA among Silhouette of Ref., Title
& Abstract, and Bibliographic Coupling

Sim Type
Ref a
Cos BC a
TiAb b
Ref a
Jac BC a
TiAb b

Mean S.D. F Sig.
0.791 0.1361
-0.064 0.0006
-0.798 0.1513
-0.151 0.1008
-0.064 0.0006
-0.430 0.0427

141.792 0.000*

36.478 0.000*
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Silhouettegko] 0.5 o]/deld w35} A#rt A dsjrta
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