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Identifying potential technology themes based on internal capabilities

using topic modeling and association rule mining

Ju Sung Kim

Division of Systems Management and Engineering, The Graduate School,

The GPukyong National University

Abstract
In a rapidly changing market environment, it is very important to discover
new technology opportunities due to global technology competition. Identifying
technology opportunities can be defined as the process of discovering
opportunities for profitability through the development and utilization of
technology and products, and these activities have become essential elements
for the continued growth of enterprises and countries. For this reason, many
researchers have proposed various methodologies for discovering technology
opportunities, but most studies fail to identify the internal competencies of
those seeking technology opportunities, or proposed technology opportunities
as set items, such as patent classification codes. Therefore, it has been
difficult for research results to be used in decision making by corporations or
public agencies. In this study, we propose a methodology for recommending
non - retention technologies that are highly related to retention technologies,
considering the internal competencies of those who seek out technology
opportunities using topic modeling and association rule mining.The results of
this study are expected to save a lot of time and money in mergers and

acquisitions, expansion of business scope, and R & D and policy decision

making by government and public research institutes.
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2.2 LDA(Latent Dirichlet Allocation)
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2.3 ARM (Association Rule Mining)
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E 41 YRI|=HoHYF)
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
materials battery high monomer electrolyte
application cells due resin secondary
thermoelectric module conductivity copolymer battery
conversion modules mechanical vinyl lithium
plastic mounted ionic latex nonaqueous
devices pack simple impact solvent
films plurality strength rubber salt
substrates side easy aromatic solution
optoelectronic case low thermoplastic | characteristics
substrate members solid graft additive
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(materials and application and thermoelectric and conversion and plastic) or (battery and cells and
module and modules and mounted) or (high and due and conductivity and mechanical and ionic) or
(monomer and resin and copolymer and vinyl and latex) or (electrolyte and secondary and battery
and lithium and nonaqueous) or (column and distillation and wall and conventional and dividing) or
(acid and methacrylic and step and solution and gas) or (electrochemical and stability and thermal
and mixture and separation) or (water and phosphate and iron and solution and controller) or
(carbon and core and component and crystalline and coating) or (resin and composition and
photosensitive and resistance and relates) or (optical and light and filter and element and image) or
(properties and prepared and low and compounds and superior) or (agent and flame and retardant
and styrene and groups) or (temperature and high and heating and discharging and charging) or
(preparing and capable and lactate and gene and pla) or (surface and area and transparent and
opening and ratio) or (manufacturing and reduced and manufactured and article and improve) or
(type and time and driving and mandrel and controlled) or (electric and disclosed and insulation and
hybrid and pouch) or (battery and case and part and secondary and contact) or (portion and sealing
and portions and tape and attached) or (conductive and energy and level and ntype and ptype) or
(negative and retardation and positive and index and relates) or (member and assembly and portion
and disposed and coupled) or (compound and comprising and aliphatic and nitrile and residual) or
(bus and bar and wire and bars and laser) or (lower and upper and frame and member and parts) or
(crystal and liquid and display and alignment and film) or (battery and connection and member and
terminal and cell) or (membrane and electrolyte and fuel and ion and reverse) or (safety and cap and
assembly and top and gasket) or (disclosed and resistance and isolation and fault and function) or
(reaction and reactor and unsaturated and producing and mixture) or (group and formula and
compound and represented and consisting) or (adhesive and excellent and acrylic and property and
relates) or (coating and porous and particles and binder and inorganic) or (unit and units and
plurality and number and backlight) or (disclosed and molding and capable and mold and effectively)
or (battery and pack and total and slave and management) or (specific and panel and artificial and
surface and composite) or (catalyst and olefin and preparing and relates and high) or (gas and
potential and comprises and generation and disclosed) or (weight and parts and molecular and based
and comprising) or (battery and cooling and module and heat and channel) or (electrode and active
and secondary and layer and outer) or (amount and groups and disclosed and viscosity and

trihalosilane) or (plate and base and polarizing and plates and side) or (film and polarizer and optical
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and thin and angle) or (pattern and substrate and ink and line and forming) or (preparing and toner
and paper and polymerized and improved) or (electrode and assembly and leads and lead and
electrodes) or (metal and transition and complex and group and nanoparticles) or (organic and light
and emitting and electronic and hole) or (body and main and housing and cover and edge) or (power
and charge and control and capacity and signal) or (glass and molten and bath and float and
capable) or (part and fixed and housing and cone and spinning) or (battery and voltage and
estimating and resistance and soc) or (composition and addition and monomer and norbornene and
solvent) or (battery and pack and air and vehicle and external) or (composition and excellent and
resistance and curable and surface) or (voltage and battery and discharge and sensing and unit) or
(cathode and anode and active and secondary and separator) or (sheet and disclosed and sheets and
laminate and size) or (slurry and polishing and cmp and disclosed and silicon) or (copolymer and
block and relates and olefin and repeating) or (coolant and port and inlet and space and flow) or
(polymer and polymerization and monomer and photoreactive and preparing) or (heat and tube and
exchanger and exchange and dissipation) or (comprising and disclosed and andor and reduction and
shows) or (roll and board and excellent and metallic and paste) or (layer and layers and forming and
lay and sequentially) or (comprises and comprising and relates and alkali and terephthalaldehyde) or
(lithium and oxide and active and metal and transition) or (battery and system and time and vector
and plurality) or (cell and battery and balancing and plurality and solar) or (voltage and circuit and
microprocessor and level and signal) or (cerium and powder and oxide and preparing and precursor)
or (particle and particles and diameter and range and size)

o] % Wips—onol A 198413 o] ZAAH FHwS T3 201064720153
742l wl=re S&5E 53] 11,31971¢9] 53 dlolHE st o, 4119
BRI} w7 R S sEHuE 2E817] $ete] 538 dlolHe QopRow

TAE I 2E 7Hlo g LDAE St o 1 Ayes FE29 Zr)

42 2| F7|=HOoHEF)

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
direction electrode block portion pressure
angle active copolymer portions flexible
axis lithium membrane aperture nput
polarizing battery oxygen disposed techniques
polarizer secondary comprising edge computing
optical positive segment receiving higher
index negative improved extending hinge
parallel electrolyte hydrophobic face sensitive
polarization collector copolymers holder respective
retardation nonaqgueous polyethylene center hydrocarbons
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A 8 C DI [ = e S G H e K L M N o ?
=t lg1 lg2 lg3 lg4 [[+}] lgé lg7 Ig8 g2 Ig10 Ig11 Ig12 Ig13 Ig14 lg1s
2 jusl {0.00) 0.00 0.00 (0.00) 0.00 (0.00) 0.00 (000)  (0.00) 0.00 0.00 019 000 (0.00)
3 us2 0.00 014 0.00 0.00 0.69 (0.00) 0.00 0.00 0.00 0.00 0.00 (0.00) 0.00 (0.00)
4 us3 (0.00) 0.00 (0.00) 030 (0.00) 0.00 (0.00) (0.00) 0.00 (0.00) (0.00) (0.00) 0.00 0.00
5 |usd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00 000 (0.00) 0.00
6 jus5 (0.00) 0.00 (0.00) (0.00) (0.00) 0.00 0.00 0.00 (0.00) 0.00 0.00 0.00 (0.00) (0.00)
7 usb 0.00 (0.00) (0.00) (0.00) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 wus7 0.00 0.00 041 (0.00) 020 (0.00) (0.00) 020 (0.00) 020 0.00 (0.00) 020 0.00
9 us8 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 0.00 (0.00) (0.00) 0.00 (0.00) 0.00 (0.00)
10 us9 033 0.00 (0.00) 0.00 0.00 (0.00) (0.00) 0.00 0.00 (0,00 0.00 0.16 (0.00) 0.00
11 |usi0 (0.00) (0.00) 0.00 (0.00) (0.00) 0.00 (0.00) 0.00 0.00 038 (0.003 038 (0.003 (0.00)
12 lusll 037 (0.00) 0.00 0.00 (0.00) 0.73 0.00 (0.00) (0.00) 0.00 0.00 (0.00) 0.00 0.00
13 usl2 (0.00) 0.00 0.00 (0.000 (0.000 (0.000 0.00 0.00 024 047 0.00 (0.00) 0.00 0.24
14 usl3 (0.00) 0.00 0.00 (0.00) (0.00) 0.00 (0.00) 0.00 0.00 044 0.00 (0.003 0.00 0.00
15 |usl4 0.00 028 {0.00) (0.00) 0.28 0.00 0.00 (0.00) 0.00 (0.00) 0.00 0.00 (0.00) (0.00)
16 lusls 0.00 0.00 0.00 0.00 0.00 0.00 (0.000 0.00 (0.00) 0.00 0.00 (0.00) (0.00) 0.00
17 |usl6 (0.00) 0.89 (0.00) 0.00 013 0.00 (0.00) (0.00) 0.00 0.00 (0.00) (0.00) (0.00) (0.00)
18 lusl7 0.00 0.00 {0.00) 0.00 (0.00) 0.00 0.00 0.00 (0.00) (0.00) (0.00) 0.97 (0.00) 0.00
19 |usls 029 0.00 ({0.00) (0.00) (0.00) (0.00) 0.00 (0.00) (0.00) (0.00) (0.00) (0.00) 0.29 0.00
20 lus19 (0.00) (0.00) (0.000 (0.000 0.00 0.00 0.00 0.00 0.00 (0.00) (0.00) (0.00) (0.00) 0.00 (0.00)
21 |us20 (0.00) 0.00 0.16 (0.00) 0.80 (0.00) 0.16 0.00 0.16 0.00 0.00 0.00 (0.00) 0.00 0.00
22 lus21 {0.00) 0.00 {0.00) (0.00) (0.00) (0.00) (0.00) 0.00 0.00 055 0.28 (0.00) (0.00) (0.00) 0.00
23 lus22 (0.00) (0.00) (0.00) (0.00) 0.00 0.00 0.35 0.00 0.00 ( 0.00 0.00 0.00 0.00 (0.00)
24 |us23 0.61 (0.00) 0.00 0.00 0.00 0.00 0.00 0.00 (0.00) (0.00) 0.00 (0.00) 0.00 (0.00) 0.00
25 lus24 (0.00) (0.00) 0.00 (0.00) 0.00 (0.00) (0.00) (0.00) (0.00) 0.16 0.00 0.00 (0.00) (0.00) 0.00
26 lus25 0.00 0.00 0.00 (0.00) 0.00 (0.00) (0.00) 0.00 (0.00) (0.00 0.00 0.00 0.00 (0.00) (0.00)
27 |us26 0.00 0.00 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 (0.00} 0.00 0.00 0.00 (0.00) 0.00
28 |us27 (0.00) (0.00) 0.00 (0.00) (0.00) (0.00) 0.00 0.00 0.00 (0.00) 0.00 0.00 0.00 0.00 0.00
29 |us28 0.38 0.00 0.00 0.00 (0.000 0.00 0.00 (0.00) 0.00 (0.00) (0.00) 0.00 (0.00) 0.00
30 us29 0.00 0.00 (0.00) 0.00 0.00 0.00 0.00 (0.00} (0.003 0.00 0.00 (0.00) (0.00) (0.00)
31 |us30 ({0.00) {0.00) 0.00 0.00 0.22 (0.00) (0.00) 0.00 (0.00) 0.00 0.00 (0.00) (0.00) 0.00

Y425 Gensim® FALE A=V 5S B AEE fAEANE A o)
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INO1 EX73 IN38 EX15
INO2 EX16 IN44 EX27
INO5 EX20 IN45 EX67
INO6 EX11 IN49 EXO01
IN12 EX17 IN49 EX62
IN25 EX04 IN52 EX43
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431 EA-71<Hv EE X
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A B | € D E F G H 1 J K L M N (0] P Q R S T y
1 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 7 18 19 20
2 1 0005435 0005435 0005435 0222826 0.005435 0005435 0.005435 001413 0005435 0005435 0005435 0005435 0005435 0005435 0005435 0005435 0005435 0005435 0005435 0005435
3 2 0007813 0007813 0007813 0007813 0.020313 0007813 0.007812 0032813 0.007813 0020313 0007813 0007813 0032813 0007813 0007813 0007813 0057813 0007813 0007813 0.007813
4 3 0005531 0005531 0005531 0005531 0.005531 0005531 0.005531 0005531 0.005531 0014381 0.005531 0005531 0005531 0.005531 0.005531 0005531 0005531 0.005531 0.005531 0005531
5 4 0006188 0006188 0006188 0075495 0.006188 0006188 0.006188 0006188 0.006188 0006188 0006188 0006188 0016089 0006188 0006188 0006188 0045792 0006188 0006188 0006188
6 5 00125 0004808 0004808 00125 0.004808 0004808 0.004808 0.004808 0.004808 0004808 0.004808 0.004808 0004808 0004808 0.004808 0004808 0004808 0004808 0004808 0.004808
7 6 0004699 0004699 0004693 0034774 0.004693 0004699 0.012218 0004693 0.004699 0004699 0004693 0.004699 0012218 0004699 0.004639 0004639 0.004699 0.00469% 0004699 0.004693
8 7 0005208 0005208 0005208 0030208 0.005208 0005208 0.005208 0005208 0.013542 0005208 0005208 0.005208 0005208 0046875 0.013542 0005208 0013542 0013542 0005208 0005208
9 8 0010246 0010246 0010246 0010246 0.010246 0010246 0.010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246
10 9 0009921 0009921 0009921 0009921 0.009921 0009921 0.009921 0009921 0.009921 0009921 0009921 0009921 0009921 0009921 0009921 0009921 0009921 0009921 0009921 0.009921
1 10 0019817 0007622 0007622 0007622 0.007622 0007622 0.007622 0.007622 0007622 0007622 0007622 0007622 0007622 0007622 0007622 0032012 0007622 0007622 0007622 0007622
12 11 001625 000625 006625 001625 000625 000625 000625 002625 000625 000625 000625 001625 000625 003625 000625 000625 000625 000625 010625 001625
13 12 0005435 0005435 0005435 0005435 0.022826 001413 0.022826 0005435 0.005435 0005435 0005435 0040217 0031522 0005435 0005435 0005435 0005435 0005435 0144565 0.005435
14 13 0005787 0005787 0.005787 0015046 0.005787 0005787 0.005787 0.024306 0.005787 0.005787 0.005787 0005767 0015046 0005787 0005787 0005787 0015046 0005787 0005787 0005787
15 14 0005734 0005734 0005734 0005734 0.014908 0.005734 0.005734 0005734 0.005734 0014908 0.005734 0005734 0005734 0005734 0014908 0005734 0005734 0005734 0244266 0005734
16 15 0007911 0007911 0007911 0007911 0.007911 0.02057 0.007911 0007911 0.007911 0.02057 0.007911 0007911 0007911 0.007911 0007911 0007911 0007911 0.007911 0.007911 0007911
17 16 0008929 0008929 0008929 0008929 0.008929 0008929 0.008929 0.008929 0.008929 0008929 0.008929 0008929 0008929 0008929 0008929 0008929 0008929 0008929 0008929 0.008929
18 17 0008446 0008446 0008446 0021959 0.008446 0008446 0.008446 0008446 0.008446 0008446 0008446 0008446 0008446 0008446 0008446 0008446 0008446 0008446 0008446 0.008446
19 18 0009328 0009328 0.009328 0009328 0.009328 0009328 0.009328 0.024254 0024254 0009328 0009328 0009328 0009328 0009328 0009328 0009328 0.009328 0009328 0009328 0.009328
20 19 0009058 0009058 0.009058 0.009058 0.009058 0003058 0.009058 0.009058 0.009058 0.009058 0.003058 0009058 0.009058 0009058 0009058 0.009058 0.009058 0009058 0.009058 0.009058
21 20 0007102 0018466 0007102 0007102 0.007102 0007102 0.007102 0007102 0.007102 0007102 0007102 0018466 0018466 0007102 0007102 0007102 0007102 0007102 0007102 0.007102
2 21 0009058 0.009058 0.009058 0009058 0.009058 0.009058 0.009058 0009058 0.009058 0.009058 0.009058 0023551 0.009058 0.009058 0.009058 0009058 0.009058 0.009058 0.009058 0.009058
23 22 0008929 0008929 0008929 0008929 0.023214 0008929 0.008920 0008929 0.008929 0008929 0008929 0008929 0008929 0023214 0008929 0008929 0008929 0008929 0008929 0.008929
24 23 0010246 0010246 0.010246 0010246 0.010246 0010246 0.010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0010246 0026639 0.010246
25 24 0005342 0005342 0005342 0005342 0.022436 0013889 0.005342 0013889 0.005342 0013889 0005342 0005342 0167735 0005342 0005342 0030983 0073718 0005342 0022436 0005342
2 25 0004921 0004921 0004921 0004921 0.004921 0004921 0.004921 0036417 0004921 0004921 0004921 0004921 0004921 0004921 0004921 0004921 0004921 0004921 0075787 0004921
27 26 000744 000744 0066964 0019345 000744 000744 003125 000744 000744 000744 000744 000744 0019345 0019345 000744 0019345 000744 000744 000744 000744
28 27 002983 0007102 0007102 0007102 0.007102 0.007102 0.052557 0007102 0.007102 0.007102 0018466 0018466 0007102 0007102 002983 0007102 0007102 0018466 0.007102 0018466
29 28 0007353 0007353 0007353 0007353 0.007353 0019118 0.007353 0007353 0007333 0007353 0007353 0019118 0007353 0007353 0007353 0007353 0007353 0007353 0042647 0007353
30 29 0005081 0013211 0005081 0005081 0.005081 0005081 0.005081 0.005081 0.005081 0005081 0005081 0013211 0005081 0005081 0005081 0005081 0005081 0005081 0005081 0.005081
31 30 0006793 0006793 0.006793 0006793 0.006793 0006793 0.017663 0.039402 0.006793 0.006793 0017663 0006793 0006793 0006793 0006793 0006793 0.006793 0006793 0.006793 0.006793
32 31 0005952 0005952 0.015476 0005952 0.005952 0015476 0.082143 0005952 0.005952 0005952 0.005952 0034524 0005952 0005952 0015476 0005952 0005952 0005952 0.005952 0.005952
33 32 0121835 0007911 0007911 0007911 0.007911 0045886 002057 0007911 0.007911 002057 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0.007911
34 33 0004845 0004845 0004845 0004845 0.074612 0004845 0.035853 0004845 0028101 0004845 0004845 0012597 0004845 0004845 0004845 0004845 0020349 0004845 0004845 0.004845
35 34 0007911 0007911 0007911 0007911 002057 0007911 0.007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0007911 0.007911
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electrolyte secondary battery lithium nonaqueous
solvent salt solution characteristics additive
e
optical light filter element image
color display stereoscopic mask manufacturing
shetE
compound comprising aliphatic nitrile residual
mixture nitrogen forms polym solubility
45t
crystal liquid display alignment film
composition optical angle color viewing
e WA
group formula compound represented consisting
chemical disclosed semiconductor alkyl comprising
AEA 3G E
weight parts molecular based comprising
average ratio mixture acid total
film polarizer optical thin angle
retardation linear films Icd integrated
g A
organic light emitting electronic hole
derivative efficiency electron injecting excellent
a7 8195
composition excellent resistance curable surface
thermal curing hardness exhibit property
A SF
layer layers forming lay sequentially
diffusion element therebetween | waterrepelling disclosed
22 A S5
lithium oxide active metal transition
cathode capacity mixed composite higher
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electrode active lithium battery secondary
positive negative electrolyte collector nonaqueous
ISR
electrode pixel line insulating gate
transistor electrodes common substrate lines
kg A
radiation electromagnetic sample arrangement frequency
based generate multiple time characteristic
A oF o] of
compounds compositions formula relates methods
pharmaceutical treating salts defined conditions
=#3a Fv
catalyst relates preparing complex olefin
ligand reaction preparation ethylene comprising
3373 ol F A=A
resin composition compound photosensitive specific
epoxy thermoplastic curing obtained molded
Aok, o
compounds treatment relates methods cancer
compositions activity comprising diseases pharmaceutical
wefolE
light source emitting wavelength reflective
backlight color led sources reflected
Ak, ol o
) pharmaceutica )
salt acceptable disease Iy diseases
treatment treating effective preventing agent
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ENERCE =49 o
Cable-type secondary battery 14/483318
Non—-aqueous battery with columnar active material 12/064307
Lithium-ion battery 10/979043
e
CEEIEE Z4 W
Liquid crystal display device 13/449871
In-plane switching mode liquid crystal display device 11/166922
Thin film transistor array panel for liquid crystal display
having pixel electrode 11/873767
w33 A
e g4 = Ws
Radiance processing by demultiplexing in the frequency 12/186392
domain
Method and apparatus for performing optical imaging
using frequency-domain interferometry 12/795529
A, 9l
EEEICE 9 W
Processes for preparing 1,2-substituted cyclopropyl
derivatives 13/232751
Compounds as cannabinoid receptor ligands and uses
thereof 12/274105
Oxopiperazine-azetidine amides and oxodiazepine-azetidine 13/246232
amides as monoacylglycerol lipase inhibitors
Glycoside derivatives and uses thereof 13/425888
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Process for generating linear apha olefin comonomers 11/517871
Oxide catalyst and phosphoric oxide catalyst for
hydrocarbon steam cracking, method for preparing the 11/902665
same and method for preparing olefin by using the same
A3 ANFAFTA
o] g4 = W5
Epoxy resin composition for sealing, and electronic
component device 13/976533
Cationic electrodeposition coating composition 13/369350
Flame resistant polyester compositions, method of
manufacture, and articles thereof 12/826013
Al ok, o oF
g o] g = W3
17,3’ -disubstituted-4-phenyl-3,4,5,6-tetrahydro-2H,1 "~ H-[1
4 Thipyridinyl-2 " —ories 13/803267
1,3-disubstituted-4-phenyl-1H-pyridin-2-ones 12/677628
Di(arylamino)aryl compounds 12/448759
o e} o] =
CEEEE z4 s
Display illumination device with a film—based lightguide
having stacked incident surfaces 13/088167
Light source device, imaging apparatus and endoscope
apparatus 12/484198
Backlight device 11/667397
Ao}, ol oF
R = WMo
Nitrogenous heterocyclic derivative and medicine containing
the same as an active ingredient 13/682784
7-piperidinoalkyl-3, 4-Dihydroquinolone derivative 13/122281
Nitrogenous heterocyclic derivative and medicine containing 13/016849

the same as an active ingredient
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Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
materials battery high monomer electrolyte
application cells due resin secondary

thermoelectric module conductivity copolymer battery
conversion modules mechanical vinyl lithium
plastic mounted ionic latex nonaqgueous
devices pack simple impact solvent
films plurality strength rubber salt
substrates side easy aromatic solution
optoelectronic case low thermoplastic | characteristics
substrate members solid graft additive

Topic 6 Topic 7 Topic 8 Topic 9 Topic 10

column acid electrochemical water carbon
distillation methacrylic stability phosphate core

wall step thermal iron component
conventional solution mixture solution crystalline
dividing gas separation controller coating
point obtained improving dyeing low
compared alcohol eutectic iodine consisting
zone aqueous center tim amorphous
highpurity based excellent additives capable
energy continuous amide carbon silicon
Topic 11 Topic 12 Topic 13 Topic 14 Topic 15
resin optical properties agent temperature
composition light prepared flame high
photosensitive filter low retardant heating
resistance element compounds styrene discharging
relates image superior groups charging
excellent color physical polycarbonate life
binder display ester makes room
good stereoscopic therefrom react long
mechanical mask insulating rigidity polyurethane
polyimide manufacturing silane basic highpower
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Topic 16 Topic 17 Topic 18 Topic 19 Topic 20
preparing surface manufacturing type electric
capable area reduced time disclosed
lactate transparent manufactured driving insulation
gene opening article mandrel hybrid
pla ratio improve controlled pouch
copolymer electroconductive time exhibits vehicles
microorganism electrical productivity addition foreign
introduced entire blend disclosed andor
lactylcoa conductor multilayered efficiently contact
mutant work photovoltaic increasing source
Topic 21 Topic 22 Topic 23 Topic 24 Topic 25
battery portion conductive negative member
case sealing energy retardation assembly
part portions level positive portion
secondary tape ntype index disposed
contact attached ptype relates coupled
receiving pouch comprises refractive extending
opposite side difference thickness aperture
outer guide interposed compensation wall
mounted welded relates characteristic plurality
contacting machine disposed wavelength tubular
Topic 26 Topic 27 Topic 28 Topic 29 Topic 30
compound bus lower crystal battery
comprising bar upper liquid connection
aliphatic wire frame display member
nitrile bars member alignment terminal
residual laser parts film cell
mixture connector horizontal composition connected
nitrogen coupled surfaces optical circuit
forms fluorine rate angle electrically
polym minimized vertical color terminals
solubility locking ethylene viewing insulative
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Topic 31 Topic 32 Topic 33 Topic 34 Topic 35
membrane safety disclosed reaction group
electrolyte cap resistance reactor formula
fuel assembly isolation unsaturated compound
ion top fault producing represented
reverse gasket function mixture consisting
conductivity bent ground aldehydes chemical
amine element specific efficiency disclosed
mmetg;c;ntam vent selfdiagnosing separating semiconductor
0SMmosIs cylindrical diagnosis performing alkyl
polyamide pressure improving production comprising
Topic 36 Topic 37 Topic 38 Topic 39 Topic 40
adhesive coating unit disclosed battery
excellent porous units molding pack
acrylic particles plurality capable total
property binder number mold slave
relates inorganic backlight effectively management
composition substrate arranged injection bms
pressure separator increased comprising master
durability layer contact conditions communication
high surface condensing insert system
presstliligsen51 polymer input overdischarge target
Topic 41 Topic 42 Topic 43 Topic 44 Topic 45
specific catalyst gas weight battery
panel olefin potential parts cooling
artificial preparing comprises molecular module
surface relates generation based heat
composite high disclosed comprising channel
marble hydrocarbon charging average housing
gravity cracking generated ratio fluid
low polymerization improving mixture disposed
chips metallocene caused acid flow
high steam plateau total fin
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Topic 46 Topic 47 Topic 48 Topic 49 Topic 50
electrode amount plate film pattern
active groups base polarizer substrate
secondary disclosed polarizing optical ink
layer viscosity plates thin line
outer trihalosilane side angle forming
collector due protective retardation printing
surface controlled disposed linear patterns
cabletype ink thickness films transparent
battery small vertically Icd width
polarity multifunctional films integrated head
Topic 51 Topic 52 Topic 53 Topic 54 Topic 55
preparing electrode metal organic body
toner assembly transition light main
paper leads complex emitting housing
polymerized lead group electronic cover
improved electrodes nanoparticles hole edge
ceramic tabs bridge derivative axis
excellent constructed density efficiency parallel
characteristics separator large electron distance
charge connected ligand injecting ends
efficiency disposed amido excellent electrical
Topic 56 Topic 57 Topic 58 Topic 59 Topic 60
power glass part battery composition
charge molten fixed voltage addition
control bath housing estimating monomer
capacity float cone resistance norbornene
signal capable spinning soc solvent
operating bottom axis data producing
controller metal condition calculating produced
line casing rotation charge reaction
operation tin side measured content
supply etching supply measuring polymer
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Topic 61 Topic 62 Topic 63 Topic 64 Topic 65
battery composition voltage cathode sheet
pack excellent battery anode disclosed
air resistance discharge active sheets
vehicle curable sensing secondary laminate
external surface unit separator size
control thermal charging coated base
medium curing connected mix cutting
controlling hardness measuring coating step
range exhibit switching activematerial continuous
order property terminal collector direction
Topic 66 Topic 67 Topic 68 Topic 69 Topic 70
slurry copolymer coolant polymer heat
polishing block port polymerization tube
cmp relates inlet monomer exchanger
disclosed olefin space photoreactive exchange
silicon repeating flow preparing dissipation
abrasive based outlet gel transfer
adjuvant preparation direction initiator inside
charged properties discharged rate performance
increase distribution rotary relates generated
selectivity molecule super crosslinking medium
Topic 71 Topic 72 Topic 73 Topic 74 Topic 75
comprising roll layer comprises lithium
disclosed board layers comprising oxide
andor excellent forming relates active
reduction metallic lay alkali metal
shows paste sequentially tereph;}églaldeh transition
combination | photochromic diffusion oxides cathode
totally printed element significantly capacity
hollow hard therebetween alkalifree mixed
groupcontaining spray waterrepelling exhibiting composite
component paint disclosed residue higher
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Topic 76 Topic 77 Topic 78 Topic 79 Topic 80
battery cell voltage cerium particle
system battery circuit powder particles
time balancing MICrOprocessor oxide diameter
vector plurality level preparing range
plurality solar signal precursor size
estimated stack driver solution average
indicative adjacent generating carbonate copper
determining abnormality diagnostic solvent reducing
manufacture ahgnrlr;ggtcoup difference mixing dispersion
based assembly electrical prepared excellent
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Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
direction electrode block portion pressure
angle active copolymer portions flexible
axis lithium membrane aperture mput
polarizing battery oxygen disposed techniques
polarizer secondary comprising edge computing
optical positive segment receiving higher
index negative improved extending hinge
parallel electrolyte hydrophobic face sensitive
polarization collector copolymers holder respective
retardation nonaqueous polyethylene center hydrocarbons
Topic 6 Topic 7 Topic 8 Topic 9 Topic 10
comprising high surface liquid element
comprises temperature surfaces crystal elements
free low length display capable
polyol ratio prevent alignment nanotube
foam range bonding film metallic
polyurethane density surfac substrate nanotubes

species rate major substrates deformable
isocyanate characteristics underlying layer prevents
polyether stability exposed pair fabric
prepolymer large treated panel bit
Topic 11 Topic 12 Topic 13 Topic 14 Topic 15
conversion group semiconductor plurality unit
reduce carbon laser characteristics units
solar atoms capable barrier number
transmission groups aspect arranged structural
conventional compound peak adjacent repeating
photovoltaic cyclic probe imager derived
column consisting providing imagers stage
photoelectric bonded nanocrystal generated relationship
maximum chain pulse enhanced roll
achieve linear diffraction images small
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Topic 16 Topic 17 Topic 18 Topic 19 Topic 20
battery optical electrode particles solution
cell image pixel particle solvent
cells filter line size solid
module color insulating diameter salt
case light gate range electrolyte
pack array transistor average ion
modules lens electrodes primary fuel
mounted imaging common shell additive
disclosed elements substrate distribution electrolytic
sensing beam lines fine carbonate
Topic 21 Topic 22 Topic 23 Topic 24 Topic 25
pattern radiation disclosed compound ink
resist electromagnetic application formula medium
component sample specifically represented printing
composition arrangement die general recording
solubility frequency disclos consisting pigment
generator based providing group toner
alkali generate primary defined inkjet
photoresist multiple manufacture chemical dye
action time holographic formulae media
capable characteristic | thermoelectric 11 printed
Topic 26 Topic 27 Topic 28 Topic 29 Topic 30
layer fluid conductive structures body
layers flow transparent components main
hole chamber protective methods cover
injection air electrically making section
contact cooling plastic transfer wall
transistors valve article features opening
lay port screen compositions container
transport inlet diodes embodiments housing
dielectric heat thermally feature space
thickness outlet conducting applications attached
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Topic 31 Topic 32 Topic 33 Topic 34 Topic 35
embodiments forming contact sensor compounds
control step electrical data compositions
values manufacturing terminal analyte formula
environment exposure connection unit relates
pump mask connected calibration methods
methods steps electrically control pharmaceutical
additional production connector disposed treating
volume etching board based salts
order manner terminals reference defined
disclosed cost connecting housing conditions
Topic 36 Topic 37 Topic 38 Topic 39 Topic 40
methods acid frame member metal
systems pathway front assembly oxide
devices amount member outer transition
host period vehicle coupled composite
measurement microbial members disposed earth
measuring enzyme mounting coupling metals
relates time rear housing mixed
glucose nucleic assembly shaft complex
embodiments encoding pair sealing consisting
sensing organism coupled central titanium
Topic 41 Topic 42 Topic 43 Topic 44 Topic 45
data charge electrodes agent andor
system carrier lead coating clutch
communication magnetic system composition relative
network field medical water orientation
control comprises patient dispersion combined
input photochromic wire aqueous amount
computer coil delivery formation accessory
wireless cylinder leads coated selective
output activated implantable surfactant object
processing relates connector silane variable
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Topic 46 Topic 47 Topic 48 Topic 49 Topic 50
area catalyst point base resin
energy relates single oil composition
storage preparing relates composition compound
condition complex generation lubricating photosensitive
means olefin greater silicone specific
areas ligand comprising viscosity €poxy
defined reaction roof glycol thermoplastic
providing preparation mol lubricant curing
prevent ethylene interface engine obtained
stored comprising ethylene phosphorus molded
Topic 51 Topic 52 Topic 53 Topic 54 Topic 55
circuit mixture organic porous assembly
integrated precursor lightemitting inorganic distal
memory silicon compound water tissue
external preparing emitting binder member
circuits powder electron coating tube
internal slurry efficiency particles proximal
chip chemical light composite jaw
function cerium derivative separator disposed
test polishing transporting | electrochemical members
multiple resulting high pores handle
Topic 56 Topic 57 Topic 58 Topic 59 Topic 60
power compound lower acid compounds
voltage producing side ester treatment
control reaction plate amino relates
circuit derivative part carboxylic methods
output reacting upper acids cancer
supply presence parts fatty compositions
signal intermediate peripheral alcohol activity
switch amine fixing derivative comprising
input produced case amide diseases
level production collecting salt pharmaceutical
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Topic 61 Topic 62 Topic 63 Topic 64 Topic 65
target film group phase sheet
nanoparticles substrate represents gas set
methods thin atom fiber glass
binding spacer alkyl partially greater
nanoparticle tft hydrogen fibers reduction
protein counter formula deposited equal
sample thickness represented wide band
biological shielding independently deposition increase
detection films substituted separation reduced
modified substr represent thick increased
Topic 66 Topic 67 Topic 68 Topic 69 Topic 70
light weight composition polymer drive
source component controlling monomer cleaning
emitting parts comprising polymerizable robot
wavelength molecular excellent polymerization system
reflective mass skin comprising motor
backlight composition active polymers control
color rubber plant copolymer object
led amount control composition chassis
sources content hair conjugated autonomous
reflected based shows crosslinking directed
Topic 71 Topic 72 Topic 73 Topic 74 Topic 75
cathode top devices compositions assembly
anode bottom materials moiety member
core channel electronic therapeutic position
comprising forms crystalline polymeric coupled
subject elastomeric methods relates disposed
electrochemical surface matrix agents mechanism
virus recess capable methods actuator
infection forming films delivery spring
discloses extending quantum improved locking
cycle mold applications drug guide
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Topic 76 Topic 77 Topic 78 Topic 79 Topic 80
type signal optionally salt excellent
substance system ring acceptable composition
combination applying substituted disease resistance
addition selectively aromatic phal”l’;lﬁl;eutlc properties
reducing artifacts heterocyclic diseases thermal
included estimation compound treatment heat
improving noise nitrogen treating curable
products methods substituents effective stability
contrast algorithm membered preventing adhesive
substances related phenyl agent good
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3. ARM Z %

Z7F ZEF AA = AE = FAE
{topicO1} => {topic09} 0.0301 0.5430 5.2308
{topic02} => {topic71} 0.0213 0.2513 5.7933
{topic02} => {topic20} 0.0216 0.2555 4.4284
{topic02} => {topic40} 0.0296 0.3493 4.4129
{topic02} => {topic26} 0.0201 0.2377 2.71320
{topic04} => {topic75} 0.0216 0.3664 45975
{topic04} => {topic39} 0.0242 04114 4.7470
{topic09} => {topic01} 0.0301 0.2902 5.2308
{topic09} => {topicl8} 0.0364 0.3506 5.0175
{topic09} => {topic62} 0.0332 0.3200 4.6082
{topic09} => {topic26} 0.0216 0.2085 2.3961
{topic12} => {topic78} 0.0206 0.2390 3.3477
{topicl2} => {topic63} 0.0421 0.4882 3.4430
{topicl2} => {topic24} 0.0218 0.2533 1.9667
{topicl7} => {topic22} 0.0234 0.2752 5.7575
{topicl7} => {topic66} 0.0283 0.3323 49752
{topicl8} => {topic62} 0.0231 0.3312 4.7699
{topicl8} => {topic26} 0.0229 0.3274 3.7627
{topicl8} => {topic09} 0.0364 0.5209 5.0175
{topic20} => {topic02} 0.0216 0.3752 4.4284
{topic22} => {topicl7} 0.0234 0.4898 5.7575
{topic24} => {topic60} 0.0267 0.2071 2.6673
{topic24} => {topic79} 0.0346 0.2689 3.0927
{topic24} => {topic35} 0.0355 0.2757 2.5750
{topic24} => {topic63} 0.0450 0.3491 2.4620
{topic26} => {topicl8} 0.0229 0.2629 3.7627
{topic26} => {topic02} 0.0201 0.2315 2.71320
{topic26} => {topic53} 0.0354 0.4071 46173
{topic26} => {topic09} 0.0216 0.2487 2.3961
{topic30} => {topic75} 0.0213 0.4064 5.0999

_61_




{topic30} => {topic39} 0.0210 0.4013 4.6309
{topic34} => {topic36} 0.0208 0.4417 7.5642
{topic35} => {topic74} 0.0223 0.2079 3.7837
{topic35} => {topic60} 0.0433 0.4043 5.2061
{topic35} => {topic79} 0.0444 0.4150 4.7740
{topic35} => {topic63} 0.0260 0.2426 1.7107
{topic35} => {topic24} 0.0355 0.3317 2.5750
{topic36} => {topic34} 0.0208 0.3555 7.5642
{topic38} => {topic75} 0.0299 0.5007 6.2837
{topic38} => {topic39} 0.0219 0.3674 4.2392
{topic39} => {topic30} 0.0210 0.2426 4.6309
{topic39} => {topic55} 0.0251 0.2895 5.4253
{topic39} => {topic38} 0.0219 0.2528 4.2392
{topic39} => {topic04} 0.0242 0.2793 47470
{topic39} => {topic75} 0.0322 0.3710 4.6562
{topic40} => {topic47} 0.0204 0.2578 3.9013
{topic40} => {topic02} 0.0296 0.3739 4.4129
{topic47} => {topic40} 0.0204 0.3088 3.9013
{topic50} => {topic67} 0.0256 0.3806 51714
{topich0} => {topic80} 0.0223 0.3307 45594
{topich3} => {topic66} 0.0202 0.2295 3.4355
{topich3} => {topic26} 0.0354 0.4018 46173
{topic53} => {topic63} 0.0249 0.2826 1.9927
{topic53} => {topic24} 0.0246 0.2786 2.1625
{topicH5} => {topic75} 0.0242 0.4536 5.6927
{topich5} => {topic39} 0.0251 0.4702 5.4253
{topich7} => {topic63} 0.0206 0.3467 2.4452
{topich7} => {topic24} 0.0231 0.3899 3.0268
{topic60} => {topic74} 0.0203 0.2617 47616
{topic60} => {topic79} 0.0343 0.4414 5.0776
{topic60} => {topic35} 0.0433 0.5575 5.2061
{topic60} => {topic24} 0.0267 0.3436 2.6673
{topic62} => {topicl8} 0.0231 0.3333 4.7699
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{topic62} => {topic09} 0.0332 0.4784 4.6082
{topic63} => {topic78} 0.0480 0.3383 47394
{topic63} => {topicl12} 0.0421 0.2966 3.4430
{topic63} => {topic79} 0.0296 0.2087 2.4009
{topic63} => {topic24} 0.0450 0.3171 2.4620
{topic66} => {topicl7} 0.0283 0.4233 49752
{topic66} => {topich3} 0.0202 0.3029 3.4355
{topic67} => {topic50} 0.0256 0.3481 5.1714
{topic67} => {topic69} 0.0224 0.3037 4.1370
{topic69} => {topic67} 0.0224 0.3045 4.1370
{topic69} => {topic63} 0.0209 0.2852 2.0113
{topic71} => {topic02} 0.0213 0.4908 5.7933
{topic74} => {topic60} 0.0203 0.3698 47616
{topic74} => {topic35} 0.0223 0.4051 3.7837
{topic75} => {topic30} 0.0213 0.2672 5.0999
{topic75} => {topich5} 0.0242 0.3038 5.6927
{topic75} => {topic38} 0.0299 0.3747 6.2837
{topic75} => {topic04} 0.0216 0.2705 45975
{topic75} => {topic39} 0.0322 0.4035 4.6562
{topic78} => {topicl2} 0.0206 0.2884 3.3477
{topic78} => {topic79} 0.0245 0.3428 3.9435
{topic78} => {topic35} 0.0212 0.2970 2.7740
{topic78} => {topic63} 0.0480 0.6720 4.7394
{topic78} => {topic24} 0.0246 0.3441 2.6711
{topic79} => {topic78} 0.0245 0.2815 3.9435
{topic79} => {topic60} 0.0343 0.3943 5.0776
{topic79} => {topic35} 0.0444 05112 47740
{topic79} => {topic63} 0.0296 0.3404 2.4009
{topic79} => {topic24} 0.0346 0.3984 3.0927
{topic80} => {topic50} 0.0223 0.3069 45594
{topic35, topic60} | => {topic79} 0.0237 0.5469 6.2915
{topic3b5, topic79} | => {topic60} 0.0237 0.5328 6.8610
{topic60, topic79} | => {topic35} 0.0237 0.6907 6.4507
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4. LDAR ZE

library ("tm”)

library ("topicmodels”)

#E 2 E gj0] 2. 7]

lgtext <- readLines("lgpatent.txt”)

#31v ~vbE7)

lgcorpus <- Corpus(VectorSource(lgtext))

#42€

lgcorpus <- tm_map(lgcorpus, stripWhitespace)

lgcorpus <- tm_map(lgcorpus, tolower)

lgcorpus <- tm_map(lgcorpus, removePunctuation)

lgcorpus <- tm_map(lgcorpus, removeNumbers)

mystopwords <- c(stopwords("english”),stopwords("SMART"))
lgcorpus <- tm_map(lgcorpus, removeWords, mystopwords)
lgcorpus <- tm_map(lgcorpus, stemDocument)

lgcorpus <- tm_map(lgcorpus, PlainTextDocument)

#document - term matrix

lgdtm <- DocumentTermMatrix(lgcorpus)

#lEFEd 8o AA
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lgstopword <- as.matrix(lgdtm)

str(lgstopword)

lgstopword <- sort(colSums(lgstopword), decreasing=T)
lgstopword <- as.matrix(lgstopword)
head(lgstopword,30)

lgfilter <- (lgstopword>=898)

lgfilter <- chind(Igstopword,lgfilter)

colnames(lgfilter) <- c("freq”,’logic’)

lgfilter <- data.frame(lgfilter)

lgfilter <- lgfilter[lgfilter[,2]==1,]

write.csv(lgfilter,”lgstopword.csv”) #R1 = £ o] A=

#stopwordF 7}
mylgstopword <-

c(stopwords("english”),stopwords("SMART"), first”,"second”,”one”,"can”,"i

nventlon// Hmay// //tWOH " nn nn "n

method”,"also”,"provided”, " present”,”"provide”,”infor

nn nn "nn

mation”,"least”,”comprise”,"back”,"selected”,"include”,”state”,"predetermined

nn " nn

" "thereby”,"produce”,”associated”,”including”, " positioned”,”"includes”,”produ

Ct” HproceSSH Hformed// //form// " "nn

sufficient”,”end”,"use”,"method”"preferably”,

"nn nn nn nn "nn nn "n "n

device”,"supports”,"provides”,”structure”,"provides”,”along”,"using”,"user”,

non "nn

material”,"made”,"functional”,"users”,”substantially”,” supported”,"used”,”con

nn nn nn

figured”,"”support”,”embodiment”,"applied”,"third”,"regions”, " region”, " thereof

nn "nn nn

" "fourth”,”apparatus”,”easily”,”generally”,"effect”,"apart”,”allowing”,”current

"on nn

/"three”,"said”,"wherein”)

lgcorpus <- tm_map(lgcorpus, removeWords, mylgstopword)
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lgdtm <- DocumentTermMatrix(lgcorpus)

#lda
lglda <- LDA(Igdtm,80,method="Gibbs” control=list(iter=2000,seed=100))
lgldaresult <- terms(lglda,10)

A BT 71ER
lgweight <- as.data.frame(lglda@gamma)
names(lgweight) <- c¢(1:80)

lgweight
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5 ARM R ZE=

library (arules)

arm<-read.csv("weightdata.csv”,header = TRUE)

str(arm)

arm <- as.matrix(arm)

arm <- as(arm,”transactions”)

arm_rule <- apriori(data = arm,parameter = list(support =
0.015,confidence = 0.30, minlen = 2))

summary (arm_rule)

inspect(arm_rule)
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6.FAIE A4t python ZE=

>>> import logging

>>> Jogging.basicConfig(format='%(asctime)s : %(levelname)s :

%(message)s’, level=logging. INFO)

>>> from gensim import corpora, models, similarities

>>> documents = open(’c:/lgsim.txt’)

>>> texts = [[word for word in document.lower().split() ] for document

in documents]

>>> dictionary = corpora.Dictionary(texts)

>>> dictionary.save('finallgsim.dict’) # store the dictionary, for future

reference

>>> corpus = [dictionary.doc2bow(text) for text in texts]

>>> corpora.MmCorpus.serialize('finallgsim.mm’, corpus)

>>> from gensim import corpora, models, similarities
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>>> dictionary = corpora.Dictionary.load(’finallgsim.dict’)

>>> corpus = corpora.MmCorpus(’finallgsim.mm’)

>>> Isi = models.LsiModel(corpus, id2word=dictionary, num_topics=80)

>>> doc = open(’c:/ussim.txt’)

>>> texts2 = [[word for word in document.lower().split() ] for

document in doc]

>>> cor = [dictionary.doc2bow(text) for text in texts2]

>>> vec_lsi = Isilcor] # convert the query to LSI space

>>> index = similarities.MatrixSimilarity (Isilcorpus])

>>>  index.save(’finallgsim.index’)

>>> index = similarities.MatrixSimilarity.load(’finallgsim.index’)

>>> import pprint

>>> pp = pprint.PrettyPrinter(indent=4)
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>>> sims = index[vec_lsi]

>>> pp.pprint(list(enumerate(sims)))
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