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Abstract: [Purpose/Significance ] Starting from the early features of emerging research topics and the characteristics
of weak signals, this study aims to achieve early identification of emerging research topics through weak signal analysis based
on multi—source data. [ Method/Process | First, four types of data sources—patents, clinical, news articles, and academic
papers—were utilized to extract topics using the BERTopic model and to construct a composite indicator of “emergence” for
identifying emerging research topics. Next, based on topic visibility and topic diffusion, topic emergence maps and topic
allocation maps were constructed to identify emerging research topics characterized by weak signals. Under the framework

of multi—source data cross—validation, the potential influence of these topics was assessed. Finally, an empirical analysis
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is conducted in the field of stem cells. [ Result/Conclusion] The empirical findings indicate that the weak signal-based

emerging research topics identified in this study align more closely with the technological directions outlined in authoritative

reports, high—impact journal publications, and specialized academic guidelines compared to other types of topics, and they

exhibit strong cross—domain influence. The proposed early identification method for emerging research topics, based on

weak signal analysis of multi—source data, not only enables early detection but also enhances the accuracy and coverage of

topic identification through integrated multi—source data.
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Tab. 2 Final Number of Topics for Each Year in the

Four Types of Data

i [1o9'8 iz 1] i PR

AR R R B
2013 20 14 14 15
2014 25 13 18 17
2015 22 11 19 16
2016 19 12 16 24
2017 21 11 11 16
2018 17 14 13 18
2019 20 13 14 18
2020 22 16 18 23
2021 18 16 15 21
2022 21 13 14 15
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F3 THEMAEERNEER ()
Tab.3 Measurement Results of Topic Emergence

Indicators (Partial)

i KA HEUE MRR EDR (e
WX 0.1026 0.1457  0.2758 0.5243

LM 0.2197 0.0000 0.4981 0.7179

" BiE 0.1025 0.0294 0.2042 0.3361
i 0.0002 0.0043 0.0730 0.0776

WX 0.1071 0.1681 0.2574 0.5327

LF] 0.1805 0.0000 0.0697 0.2502

" B 0.1365 0.0237  0.1591 0.3195
KR 0.0001 0.0000 0.1099 0.1101

W 0.1371 0.1614 0.1178 0.4164

LH 0.3267 0.0007 0.2096 0.5369

" B 0.0701  0.0251  0.5254  0.6208
IR 0.0001 0.0085 0.0553 0.0640
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Tab. 4 Results of Identification of Emerging Research Topics
R WS ki€ B A i PR
#1(0.7179) . #13(0.1990) ,
#3(0.6208) .
#3(0.5369) . #16(0. 151 3) .
#5(0. 466 6) .
#2(0.5327) #25(0.4973) . #17(0. 437 3) #17(0.1551)
HIRLSTE F ' \ #26(0.4008) . ' ' #20(0.2500) .
#12(0. 8382) #19(0.5152)
#29(0.4273) ., #27(0.1479) .
#24(0.501 1),
#35(0.4675) . #33(0. 147 4) .
#30(0.7669)
#36(0.473 3) #34(0.7297)
x5 FEAREHERRIGKESR (545)
Tab.5 Topic Visibility Indicators and Growth Rate Results (Partial)

Ft 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  HERR
w3 0.281 0.255 0.286 0.281 0.441 0.398 0.413 0.379 0.483 0.439 0.357
LR 0.238  0.254 0.307 0.342 0.369 0.280 0.358 0.285 0.304 0.283  0.300

#1
#0124 0.029 0.213  0.077 0.083 0.129 0.037 0.084 0.079 0.039 0.075
PR 0.138  0.278  0.274 0.287 0.377 0.002 0.073 0.014 0.002 0.013 0.049
3 0.013  0.013 0.030 0.018 0.017 0.020 0.021 0.036 0.029 0.038 0.022
LHF 0 0.028 0.022 0.015 0.011 0.014 0.010 0.017 0.011 0.010 0.018 0.015
#2
#riE o 0.147  0.028 0.012 0.013 0.087 0.124 0.038 0.000 0.084 0.082 0.050
AR 0.287 0.827 0.013  0.024 0.028 0.083 0.002 0.025 0.083 0.394 0.057
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i 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 KR
B 0.008  0.015 0.000 0.000 0.020 0.030 0.018 0.032 0.029 0.047  0.022
LM 0.023  0.000 0.036 0.019 0.000 0.08 0.103 0.169 0.156 0.150  0.070
" S 0.014  0.037  0.007  0.087 0.082 0.000 0.000 0.000 0.000 0.000 0.031
i 0.295 0.385 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.064
F6 EHYHEBIRRIEKELER (F45)
Tab. 6 Topic Diffusion Indicators and Growth Rate Results (Partial)
B 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 HEKHE
X 0.115  0.191  0.178  0.153  0.203  0.223  0.299  0.236  0.232  0.286  0.204
LM 0.069 0.083 0.081 0.094 0.104 0.125 0.119 0.118 0.121  0.161  0.104
" FE  0.025 0.040 0.286 0.005 0.135 0.326 0.101 0.046 0.100 0.101  0.071
iR 0.028 0.028 0.024 0.021 0.038 0.002 0.073 0.014 0.007 0.013 0.018
B 0.011  0.000 0.010 0.000 0.020 0.000 0.021 0.041  0.020 0.024  0.019
LHFl 0.038 0.055 0.045 0.064 0.091 0.077 0.103 0.095 0.060 0.114  0.070
" i 0.164  0.079  0.087 0.046  0.101  0.275 0.105 0.000 0.066 0.106  0.100
AR 0.017  0.173  0.013  0.013 0.091 0.013 0.001 0.072 0.022 0.012 0.021
B 0.190  0.000  0.000 0.000 0.000 0.000 0.020 0.000 0.022 0.022  0.009
LM 0.062 0.000 0.082 0.079 0.000 0.100 0.108 0.099 0.102 0.136  0.094
" B 0.104  0.086  0.036  0.035  0.007 0.000 0.000 0.000 0.000 0.000 0.037
A 0.183  0.138  0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.062
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Tab.9 Report Information (Partial)
ey i RATHL
2024 ANNUAL REPORT California Institute for Regenerative Medicine
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Nebraska Department of Health and Human Services
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Tab. 10 Keyword Extraction Results (Partial)

2T AR St
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