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Abstract Companies and Governments have Mainly used the Delphi Technique to Understand
Research or Technology Trends. Because this Technique has the Disadvantage of Consuming a
Large Amount of Time and Money, this Study Attempted to Understand and Predict Science and
Technology Trends using the Topic Modeling Technique Latent Dirichlet Allocation (LDA). To
this end, 20 Specific Artificial Intelligence (AI) Technologies were Extracted From the Abstracts
of the US Patent Documents on Al. With Regard to the Extracted Specific Technologies, Core
Technologies were Identified, and then these were Divided into Hot and Cold Technologies though
a Trend Analysis on their Annual Proportions. Text/Word Searching, Computer Management,
Programming Syntax, Network Administration, Multimedia, and Wireless Network Technology
were Derived From Hot Technologies. These Technologies are Key Technologies that are
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A Study on Science Technology Trend and Prediction Using Topic Modeling

Actively Studied in the Field of Al in Recent Years. The Methodology Suggested in this Study
may be used to Analyze Trends, Derive Policies, or Predict Technical Demands in Various Fields

such as Social Issues, Regional Innovation, and Management.
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A Study on Science Technology Trend and Prediction Using Topic Modeling
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Table 1 20 topics and keywords in topics

Hot E¥&
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[T5]

[T1] [T2] [T3] [T4] Cog;iter
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Programming syntax SQL Text preprocessing | Network speed adm. | General networking
first data document time network
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section be file line protocol
end set search speed computer
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VLSI Network Object recongition | | roPlem solving Multimedia
administration method
signal server object model content
input agent region rule media
unit event light state audio
output client subject system video
circuit call scene process user
control request interest problem music
pattern session detector decision stream
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Game Virtual computer Wireless network Calculus Health
game virtual wireless set patient
character environment access target health
layer system cell test treatment
player real network vector central
card control radio point blood
risk world station matrix condition
account user base graph person
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Table 2 Ranking of Al technology

Al Technology Topics Weight Rank
[T1] Robotics 5.84% 5
[T2] Text/Word searching 6.15% 4
[T3] Video 4.48% 14
[T4] Programming 4.03% 17
[T5] Computer management 6.25% 3
[T6] Programming syntax 3.67% 19
[T7] SQL 6.45% 2
[T8] Text preprocessing 5.17% 3
[T9] Network speed administration 4.69% 13
[T10] General networking 4.00% 18
[T11] VLSI 4.21% 16
[T12] Network administration 5.57% 6
[T13] Object recongition 4.83% 11
[T14] Problem solving method 6.61% 1
[T15] Multimedia 4.81% 12
[T16] Game 3.24% 20
[T17] Virtual computer 5.09% 10
[T18] Wireless network 5.14% 9
[T19] Calculus 5.48% 7
[T20] Health 4.31% 15

Table 3 Regression coefficient and significance level by Al technology

. Regression
No Al topic . P-value Hot/Cold
coefficient
1 [T1] -0.422 0.027 Cold
2 [T2] 0.696 0 Hot
3 [T3] 0.164 0.357 X
4 [T4] -0.733 0.001 Cold
5 [T5] 0.299 0.043 Hot
6 [T6] 0.333 0.029 Hot
7 [T7] 0.228 0.099 X
8 [T8] 0.061 0.691 X
9 [T9] -0.466 0.003 Cold
10 [T10] -0.333 0.023 Cold
11 [T11] -0.740 0 Cold
12 [T12] 0.917 0 Hot
13 [T13] -0.588 0.002 Cold
14 [T14] -0.578 0.002 Cold
15 [T15] 0.887 0 Hot
16 [T16] -0.027 0.695 X
17 [T17] -0.498 0.003 Cold
18 [T18] 1.189 0 Hot
19 [T19] -0.282 0.043 Cold
20 [T20] -0.108 0.555 X
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