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User Needs-Based Technology Opportunities in Heterogeneous
Fields Using Opinion Mining and Patent Analysis

Hyejin Jang - Taeyeoun Roh - Byungun Yoon
Department of Industrial and System Engineering, Dongguk University

In a digital economy, users actively express their needs in many ways. Thus, many researchers analyze what users
need and whether they are satisfied or not through opinion mining. In addition, they begin to find technology
opportunities in heterogeneous technology fields. But they did not connect users’ opinion to technology deve-
lopment process, only focused on natural language processing or marketing or manufacturing area. Also,
heterogeneous technology fields are focused on fusion technology. Thus, this study suggests a novel approach that
is based on sentimental value and can be applied to exploring technology opportunities in heterogeneous fields.
Sentimental value is calculated from users’ opinion through sSLDA. The heterogeneous technology opportunity is
explored by patent analysis. This research contributes to suggesting a hybrid methodology through patent and
users’ opinion. In addition, it can provide managerial efficiency by suggesting base data onto decision making,

Keywords: Opinion Mining, Supervised LDA, Technology Opportunity, Heterogeneous Technology, Patent
Analysis
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5 FHHHL, B84 19 EE 28 SlE die 7t §A Z4s e U2E Bdste, SAUAAA
2605710100 ol AFAQd 7led 245 2HA & A9ein
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Table 1. Part -Attribute Structure N2 WFE R AF YO R 7713 A9 BEFs T

Needs Part Part Part | Attribute | Attribute | Attribute EEas
1 2 3 1 2 3

|| Handlc Close | Sound | Solid Table 2. Needs type and contents

2 | Handle |Package Drive Sport Open Needs type Needs Contents

3 |Window| Panel Noise | Rattle Wind No.

4 Drive Road Wife 6 Convenience of power window system,

5 Lock | Handle Drive Bad Low Child protection

6 | Power |Window Open Great Kid 16 |Convenience of power door closing

7 | Holder | Rest |Storage| Put Control | small g In?ova- 17 |Lightness of opening cargo

8 Open Park Dinge g e 19 Excellent controlling about power lock auto

9 Power | Hatch Park Paint Road By closing

10 Lock | Power Time Work Time 20 |Usability of auto key/button lock system

11 | Room Dinge Ride Space Long- 1 |Solid door/handle while closing

12 | Handle Protect | Open Small run 14 |Great outdoor style about door/handle

13 | Panel | Dash |Leather | Plastic | Cheap | Clothe 8 |Crashing door on parking

14 | Handle | Room Great | Outdoor | Style Trsc())l:ie- 9 |Error about power hatch in driving/parking

15 | Panel | Open | Trim Open rust Stuck E 10 |Solving malfunction error about power lock

16 | Power Great Drive Size g 5 |Solving malfunction error about handle lock

17 | Cargo | Switch | Handle | Problem | Light | Open i Inexperi-| 12 |Protecting while handle opening/shutting

18 | Handle | Switch | Seal Light Open Style enced 15 |Rusting problem about panel/trim

19 | Power | Lock |Window| Control |Automate| Auto 18 |Handle silling style

20 lock key | Button | Unlock |Automate| Auto "Outbound technology opportunity, * Inbound technology opportunity.
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Table 3. Priority of Technology Opportunities

Homo- | Senti- | Techno- | . .
Needs . Priority
Needs Type tech | mental | logy Rank
No. . .. | score
fields | Value |capability
6 17 | 0.5801 | 0.4044 |0.2346 | 1
16 20 | 0.5935 | 0.3873 |0.2299 | 3
Innova-
o . 17 -
= tive
g 19 6 0.2071 | 0.3539 {0.0733| S
2 20 13 | 0.0446 | 0.4372 |0.0195| 6
Long- 1 8 0.2464 | 0.4072 |0.1003 | 4
run 14 6 0.6021 | 03864 |0.2327| 2
8 4 -0.0254 | 0.1289 [0.1969| 5
Trouble-
9 17 1-0.0261| 0.3189 |0.8177| 6
some
= 10
o
g 5 20 |-0.5087 | 0.3262 [1.5593| 2
=
= | Inexpe- | 12 6 -0.2070 | 0.3890 |0.5322| 4
rienced | 15 19 [-0.5304| 0.1286 |4.1228 | 1
18 8 -0.3670 | 0.2495 |1.4708| 3

*Homogeneous technology.
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9 stRoy o|Fre F BHH 7|Eol EA T A, N2
71&7187t 2 ¢ JoB2 AEH 02 BA o &85
o|F o]F YA V&3 E B3] 9, ATA
Aol o7t obd thE A ko £ A& A
A2 (95 o] &3ty HA| Tojo BHHE EFE FHsAL
o, o710 A A 428 A FHE 77870 F A &8t 1,50770

o 5815 F3ES
TI = (door or doors) and AD > 2005 9)
1,50771¢] o] 29 Y 5519 A7} LDA Z¥ S o] §319
2709 7l BokE EZ 3t oH, 2t 7)€ Eokd] 719 EE ¢
&3t 7= 19 4§ A4S A Z FAlC B3 7=, 7] <2
T EN A BHA 7| & T IYEE EA V| Rk A T
FE4,6,8,9,14,18,21,22,27H 7] & Bop= BA T 4ol A
Al &8t 7t 7)1 & EokE A Y stTt o] A 4348 9 ZE A~
& o] &3t o] F7] & Hokt AHEA U2 E AT
o]F7|& TY 2 ALY BHEE WSS o 53]

FE&
9t Yz =9 g 55 7= 9 7]%3—1
o gFAE 894 (1002 =3t A4S =
sto] BAEA T2 7% SPSS21S AFgstg o, Al
90%E stepwise WA 8 WS A gt gint

59 A, Wt =t 7 908 RS T
=9 379 F A 7MY BE ARE /\}%0}‘4 Gk ﬂ’r]
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Table 4. Linear Regression Index

Model summary

R R square Adjusted R Square Standard Estimation Error
615 379 329 2928690404
Variance Analysis
Sum of suares Degree of freedom Mean square F level of significance
Regression Analysis 1.307 2 654 7.619 .003
Residual 2.144 25 .086
Sum 3.451 27
Coefficient Analysis
Nonstandard coefficient Standard coefficient o
t level of significance
B Standard error Beta
constant -.185 103 -1.794 .085
x, .084 .026 516 3.209 .004
z, 068 024 453 2.819 .009

"Number of family countries,

MTangen’[(Number of patents).

Table 5. Predicted Sentimental Value Variation from Technology Opportunities

Needs tvpe Needs Homo-tech Homo-tech Hetero-tech” Hetero-tech Predicted Sentimental
P No. fields capability fields capability Value Variation
6 17 0.4044 - 0.8807
) 16 20 0.3873 19 0.3098 -0.1240
e Innovative
= 19 6 0.3539 - -0.0142
g 20 13 0.4372 - -0.0913
= 1 8 0.4072 12 0.2458 0.2188
Long-run
14 6 0.3864 16 0.2484 0.3769
=y Troublesome 10 - 1 0.5164 0.1641
o
e i 15 19 0.1286 16 0.1933 0.1320
5 Inexperienced
e 18 8 0.2495 19 0.3512 0.3218
*Heterogeneous technology.
71718 o] Aol mhet Y29t B E o] F - FF 71E°] g4 d 3914 (10)
e A HEEE 2 T £ glonzg =54 392 (10) y= 0.084z, +0.068z, —0.185
% 501 5% 71 &YA0] 8 o] §31o] HEE| WIHTFL of g AHEAY BEE,
Zaath gA4 4 ol $- 552 1689 Aol gt - 32 AL F 4, 2, ~ (53 5)
of Yz #E50] NsEe ANt olu Wsze] £
15 7127 AL @_XOAE-ZE’J'—’_‘L—EE dolx= Ao g .
BE AT A ASA DIERG SAEATE g g
71€7138] ol A A Qe Tt AFE 71<7139 A4, 5FIY
o 7]eo] o]F7&e] ALHUE W T Uz U= 058 3AXH 71e7]3 8 A B4 S o &dt
HBtE A T 5 olom, WY 717139 B¢, 01599 o Uz §84 7|73 5 BT Yz )& BokE &
9 7l&o] EFYHA ALHNE W FLTF U2 WEE EQ o] T AYEE 53 7| & Hop A 2 71713 B
HIHE ANT 5 Tk W) ZFAFL ERANA UZ AL 9Ashe] Foh AFA P Axd BRIA 59 o)} B4
8 UESHE 7127140 e AR /|21 %9 BEEE @ F W AR AEE Tl AYEES 4T
002 AGtste] EE MatFe o3 & 5 Ut 4 7lef YR 5% 99 71, o1F 99 71€9 LDA AHE AA"
FUE Y2HS S o] 53t <Table 5>9 o] ] F3t5ith. J|9E ST /A UZ T 7|& B2 B4 T e 719
AFY 71271319 A5 714713 S-S M gL 6W S A8t <Table 6> 29 8480t 01 % <Table 6>
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Table 6. Explored Heterogeneous Technology Opportunities

Needs Type Contents Homogeneous technology Heterogeneous technology
o . Convenience of power window Connecting module, Movement
S Innovative Child . h b .
;__» system, 1ld protection through magnetic power
£ . Recognize wireless/ . . .
a Long-run Outdoor type Vehicle door handle g' . Recognize wireless signal
automatic lock signal
. . Signal perception and controllin
Solving malfunction error about gnat pereep .. . &
5 | Troublesome through sensor, receiving switch
o power lock . .
e and alarming, auto selection
=
e . - Attaching frame on . _
Inexperienced Handle silling style £ . Surface on panel, hinge designing
braket mount and protecting
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window ol 333} part©ll open, great kid<] attribute S 2+l 9
th o= §Jr°4 A= N 2" AHE Al Al gt ofFo] HEo
e =S Yehl L o s A E o ik ool o83t

% lt% FE1TH 71 E0lv gl 9A, A71E
| EoFojt}, Yz A g o|FEoke EASHA &
oBE o BE 9 AYE o] &3 Ro|7]&o] AFAt ©f
9o AN E &8 2 F ATt a4 & 5 Tt

Long-runﬁé 14 YZ+= handle, room® 333}t partol
great, outdoor, style®] &A1& ZE1 It} o] &= o} Eof AHe]
Tof Efpolof TS Uehl L Aokl a4 & 4 QlTk. o] ol
H&dte 55 6 Y2 E R0l FARFEA 9 A &
3 7] ok, o] 59 16W qzb’\]iow‘)ﬂ#@\ﬂ_ﬂg

olt}. o] & s M, AFaf EFFold AHEEE Al A E <
2 7%5‘] £ o|FAY o F gt HER ?7};*

WaFy 71€713] F troublesome 10 Y2 lock, p
3] g3t= part} time, work 2] attribute & ;l'_l_ ‘:}. ol& AE
2o MY && XL:LZLZ] of 2, AlZtell ek EHES UE

o 4 rr
(N ©)
m{>r
01:1

d
Hﬂu
[}

)

g

Wk a4 & = otk o] ot RHH TF 7ol EAA &
a, ol 1%% o]F9 1 7]%%{1 e & At 2HAE
T 7R, ol &8st A

P

Inexperienced & 187
part$} light, open, style<] attribute% ZAZA 1‘4— ol&= \H 34 2~
A, vhk A FEo e 283 ZAFo gig 2o R

A & ot #dd E}‘JI gl 7= 3_ B UH’:E =

A9 2H Y BEse

S

BEd o] F9 g wHH %Jloﬂ ﬂraiﬂ 19H1 71
s 7Id =+ Aok

[o b
fil m(ﬁu
s
)
.1
L
[N
49
iy
o
Ko
i
Qb
i
i
o Qb

MN o
=
=}

oot ok

(2 b uy gy N o=y
N r.{m
b z
e
o.
£ X
%
o
> 4
oo M
gy
°
>~I
oﬂ.
g >
-
e o o oY
I 0%k o >

QL
N
ru{

I
:_
_<L
N
1:

ot
L o
01:0
QL
3

b1oof N >
(BN Ny Mo ox

N
-

m
Qo

Lo
furc /= [
[y
=,

N, ool Ml g

]
o rf

o B
oXx,
£

ot
O
o

M
o &

N
N
lo
Rl
%o
)
i
o
=2,

S
N
>
)
ot
i

ul

z,
ol
2
S

N

ofr
-

el A Beft ofw] &

7153 o) 2 T}

=
(@]
&1
|
)
oo
o
=z
=

N i
N
N
M
o
Y

fH oo o

of
3
Ao

N
rﬁm
NN
* o

=
>
>
oo
>
Ao,
lo o&
s
. ol r$£ o >

= o 3o
>
N
N

N, ol.
=
ot
o

YO > 9
—_ =T

b4

£ N oot st
oY, o

N
2ty (o oo
)
e
)
=
i)
2
L
oo
i,
4
¥
o

o
—

ol
WE b
N
)
Y

ﬂllﬂ ro(t I'UIO
% 4
my o
o
rp
2
r_O‘if‘ ox,
ful

= rZ

w2
o

0

my
[
(v
ot
:\_l,
ol
o 2

o2

of\

N,

i)

X

e

)

By

o

N

of

e

e

et

o

2
e

1o

&l

I

|
o

ofs
ol
B33

ol
-

ol of X L b L
kA
rok
N
)
N
toty
frt
b d
e
i,
M
K3
£

B fo 2@

t
&
2
I
brt
[,
o
o
o
2

>
1o

X

of,

Ku)
ofy
2o g e

>
Reomm

=2 _l\'N o2l
fo & 1>

o

=

— Ol

) rlo nn
o
)
o
o
_y
.
ol
ol
i
j_
ofr
ol
_8.
>~
>
> oo ¢
_>,i
L
IN
i

ME

B oo
=)
°
o
ne
o
ol
&
(:o
m[m
ol
I
>
i)
ol
_8:

M
i
-

oo = 2 L oox op
Ho
S
m\l

o

ot 2 fr ¥o Jm

el
o
N
L
as
o

]

An, J., Kim, K., Noh, H., and Lee, S. (2016), Identifying Converging
Technologies in the ICT Industry : Analysis of Patents Published by
Incumbents and Entrants, Journal of Korean Institute of Industrial



48 A - =dd - &

Engineers, 42(3), 209-221.

Bin, H., Lucheng, H., Feifei, W., and Hong, M. (2015), Assessment of the
Connectivity between Technologies Based on Patent Co-classifica-
tion, Beijing, China.

Blei,D. M., Ng, A. Y., and Jordan M. 1. (2003), Latent dirichlet allocation,
Journal of machine Learning research, 3, 993-1022.

Choi, C., Kim, S., and Park, Y. (2007), A patent-based cross impact analy-
sis for quantitative estimation of technological impact : The case of in-
formation and communication technology, Technological Forecasting
and Social Change, 74(8), 1296-1314.

Ghazizadeh, M., McDonald, A. D., and Lee. J. D. (2014), Text mining to
decipher free-response consumer complaints insights from the
NHTSA vehicle owner’s complaint database, Human Factors : The
Journal of the Human Factors and Ergonomics Society, 56(6), 1189-
1203.

Ghiassi, M., Skinner, J., and Zimbra, D. (2013), Twitter brand sentiment
analysis : A hybrid system using n-gram analysis and dynamic artifi-
cial neural network, Expert Systems with Applications, 40(16), 6266-
6282.

Griffiths, T. L. and Steyvers, M. (2004), Finding scientific topics, Pro-
ceedings of the National academy of Sciences, 101(suppl 1), 5228-
5235.

Huang, L., Shang, L., Wang, K., Porter, A. L., and Zhang, Y. (2015),
Identifying target for technology mergers and acquisitions using pa-
tent information and semantic analysis, 2015 Portland International
Conference on Management of Engineering and Technology (PIC-
MET).

Jeong, E. S, Kim, Y. G., Lee, S. C.,Kim, Y. T.,and Cxhang, Y.B. (2014),
Identifying Emerging Free Technologies by PCT Patent Analysis,
The Journal of the Korea Institute of Electronic Communication
Sciences, 9(1), 111-122.

Jin, S. A., Heo, G.E., Jeong, Y. K., and Song, M. (2013), Topic-Network
based Topic Shift Detection on Twitter, Journal of the Korean Society
for Information Management, 30(1), 285-302.

Jo,C. Y., Lee, Y.M,, Sin, H.J., and Park, H. J. (2005), Validation of claim
as patent analysis indicator, Patent 21, 64, 14-21.

Jeong, B. and Lee, H. (2016), Research Topics in Industrial Engineering
2001~2015, Journal of Korean Institute of Industrial Engineers,
42(6), 421-431.

Kim, M., Park, Y., and Yoon, J. (2016), Generating patent development
maps for technology monitoring using semantic patent-topic analysis,
Computers and Industrial Engineering, 98, 289-299.

Kim, J. and Lee, S. (2016), Issues for Technology-Humanities Convert-
gence : Patent Keyword Analysis, Journal of Korean Institute of
Industrial Engineers, 42(3), 231-240.

KISTI (2012), Design and construction of a knowledge base for techno-
logy opportunity discovery, Dagjun.

Ko, N., Yoon, J., and Seo, W. (2014), Analyzing interdisciplinarity of
technology fusion using knowledge flows of patents, Expert Systems
with Applications, 41(4), 1955-1963.

Kwon, J.-D. (2012), An actual proof study on selecting key patents based
on patent index, Hansung University, Seoul, Korea.

Lee, C., Kang, B., and Shin, J. (2015), Novelty-focused patent mapping
for technology opportunity analysis, Technological Forecasting and
Social Change, 90(B), 355-365.

Lee, H.-J. (2005), Analysis of science and technology information neces-

Mo

sary for research and development (R&D), Patent 21, 60, 33-39.

Lee, T. Y. (2009), Automatically learning user needs from online reviews
for new product design, AMCIS 2009 Proceedings, 22.

Lee, T. Y., Li, S., and Wei, R. (2008), Needs-centric searching and ran-
king based on customer reviews, 2008 10" IEEE Conference on E-
Commerce Technology and the Fifth IEEE Conference on Enterprise
Computing.

Lee, W. S. and Sohn, S.Y. (2015), Topic model analysis of research trend
on spatial big data, Journal of Korean Institute of Industrial Engi-
neers, 41(1), 64-73.

Lim, C., Yun, D., Park, 1., Park, G., Koh, S., and Yoon, B. (2015), Explo-
ring Prospective Research Areas in UI/UX through the Analysis of
Patents, Korean Management Science Review, 32(4), 1-18.

Liu, B. (2012), Sentiment analysis and opinion mining, Synthesis Lectures
on Human Language Technologies, 5(1), 1-167.

Liu, Y., Huang, X., An, A., and Yu, X. (2008), Modeling and predicting
the helpfulness of online reviews, 2008 Eighth IEEE International
Conference on Data Mining.

Liu, Y., Jin, J., Ji, P., Harding, J. A., and Fung, R. Y. (2013), Identifying
helpful online reviews : a product designer’s perspective, Computer-
Aided Design, 45(2), 180-194.

Mcauliffe, J. D. and Blei, D. M. (2008), Supervised topic models, Advan-
ces in Neural Information Processing Systems, 121-128.

Min, H.-J. and Park, J. C. (2012), Identifying helpful reviews based on
customer’s mentions about experiences, Expert Systems with Appli-
cations, 39(15), 11830-11838.

No, H.J., An, Y., and Park, Y. (2015), A structured approach to explore
knowledge flows through technology-based business methods by in-
tegrating patent citation analysis and text mining, Technological
Forecasting and Social Change, 97, 181-192.

No, H. J. and Park, Y. (2010), Trajectory patterns of technology fusion:
Trend analysis and taxonomical grouping in nanobiotechnology.
Technological Forecasting and Social Change, 71(1), 63-75.

Paradigms, T. and Trajectories, T. (1982), A Suggested Interpretation of
the Determinants and Directions of Technical Change, Research
Policy, 11, 147-162.

Park, J. and Song, M. (2013), A study on the Research Trends in Library
and Information Science in Korea using Topic Modeling, Journal of
the Korean Society for Information Management, 30(1), 7-32.

Penalver-Martinez, 1., Garcia-Sanchez, F., Rodriguez-Garcia, M. A.,
Moreano, V., Fraga, A., and Sanchez-Cervantes, J. L. (2014), Feature-
based opinion mining through ontologies, Expert Systems with Appli-
cations, 41(13), 5995-6008.

Singh, V. K., Piryani, R., Udding, A., and Waila, P. (2013), Sentiment
analysis of movie reviews : A new feature-based heuristic for as-
pect-level sentiment classification, Automation, Computing, Commu-
nication, Control and Compressed Sensing (iMac4s).

Thorleuchter, D., Poel, D. V., and Prinzie, A. (2012), Analyzing existing
customers’ websites to improve the customer acquisition process as
well as the profitability prediction in B-to-B marketing, Expert sys-
tems with applications, 39(3), 2597-2605.

Wu, M., Wang, L., Li, M., and Long, H. (2014), An approach of product
usability evaluation based on Web mining in feature fatigue analysis,
Computers and Industrial Engineering, 75, 230-238.

Yun, J.-H. (2011), Patent Information Analysis : Tools for Systematic
R&D Planning, Industrial Engineering Magazine, 18(3), 23-28.





