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/ Growth companies \ / A given industrial field consists of selected leading enterprises \

Field-level Firm-level

) Predicted technology
vectors

Technology vectors Technical field vector
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Technology overlap

Market vectors Predicted market field Market vectors

vectors Market overlap

\ / K Field-level COSFELE Firm-level /
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Motohashi, K. and Zhu, C., Identifying Technology Opportunity Using a Dual-attention Model and a Technology-market
Concordance Matrix, forthcoming Technology Forecasting and Social Change
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Total With patents | High-growth Established | Multinational
CN 4335 4108 1354 1814 940
JP 3829 2266 98 1648 520
UN) 6893 4689 1358 1584 1747
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(Dual attention model)

f

+ $FEFIEER (CNIPR, JPO, USPTO)
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« High Growth : FTEIT 512, Shanghai STAR, JX Growth Market, NASDAQ
« Multinational : JBAFE&HH V) 2% (from Moody’s Orbis)
« Established : ZDfthd FiFEE
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The Web portfolio of a randomly selected company Attn-
weights

http://www.hakuto.co.jp/irinfo/ 0.0
http://www.hakuto.co.jp/irinfo/announce/ 0.0
http://www.g5-hakuto.jp/ 0.0
http://www.hakuto.co.jp/profile/ethic/ 0.0
http://www .hakuto.co.jp/news/2022/20221024.html 0.0
http://www.hakuto.co.jp/news/2022/20221111.html 0.0
http://www.hakuto.co.jp/products/equipment/ 0.41
http://www hakuto.co.jp/profile/outline/strategic/index.html 0.0
http://www.hakuto.co.jp/profile/ 0.0
http://www.hakuto.co.jp/products/components/ 0.1
http://www hakuto.co.jp/profile/outline/embedded/index.html 0.0
http://www.hakuto.co.jp/news/2022/20221102.html 0.0
http://www .hakuto.co.jp/news/2022/20221013.html 0.0
http://www.hakuto.co.jp/eco/ 0.0
http://www.hakuto.co.jp/products/ 0.0
http://www hakuto.co.jp/site_map/ 0.0
http://www.hakuto.co.jp/news/2022/20221020.html 0.0
http://www.hakuto.co.jp/contact/ 0.03
http://www.hakuto.co.jp/profile/outline/advanced/index.html 0.0
https://www.process.hakuto.co.jp/ 0.18
http://www.hakuto.co.jp/ 0.0
http://www.hakuto.co.jp/privacy/ 0.0
http://www.hakuto.co.jp/products/chemicals/ 0.27
http://www hakuto.co.jp/products/devices/ 0.0
http://www .hakuto.co.jp/sitepolicy/ 0.0
http://www.hakuto.co.jp/news/ 0.0
http://www.hakuto-vacuum.jp/ 0.0
http://www .hakuto.co.jp/news/ 0.0
http://www.hakuto.co.jp/ 0.0
http://www.hakuto.co.jp/news/2022/20221115.html 0.0
http://www.hakuto.co.jp/irinfo/ 0.0
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word level attention

Extracted keywords (translated words)

#F2 (solar) #8288 (machine) 7 /-1 X (device) T ./ O — (technology) - 7 > (lon) B (electronic) A ¥ 4 — K
(standard) S (film) 37— (component) 5% {E (Optical communication) 4 = 77JL (chemical) #%} (material) 22
(product) E& (device) Lz (mold) ##7 (search) &% (experiment) X — /7 — (manufacturer)

T (electronic) 4 = 711 (chemical) % (adhesion) #& (product) 7 5 > F(brand) #28% (machine) 7 /%1 X (device) & -1
= (boiler) #¥5%! (purification) 7 = JL- +(felt conditioner) #S (drugs) ODM 1 27—+ > k(component)

E3E (research) PVD #28 (machine)f] &+ (inquiry) Compact CL £/ 32 —JL (module) #Z F (induce) MS situ F£E
(production) T F >4/ (etching) 77 R (gas) FA B (mass production)#|i#l (control) 7%} (material) 74 Y E—LZ U >4
(Ion beam milling) £ & (product) 3+ 1) — X (series) & (device) #FE{F (semiconductor) £ JLEH (qualitative) FBiE (usage)
545 (completion) H## (organic) MBE CVD 'J 7 O— (reflow) LTI PVA 7 Lo &7 ZJL— (breakthrough)
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Sample size: 10000 AC@] AC@5 ACw]10 AC@]100
JP-US 0.18 0.33 0.40 0.68
CN-US 0.22 0.39 0.46 0.73
CN-US (by FastText) 0.05 0.11 0.15 0.39

Word alignments by “common crawl dataset is better than multi-lingual embedding by FastText
(and no JP language in multilingual FastText)
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F—7— FHEBEER (875 -7 )
Metrics Train Metrics Test

Raw  KeyBERT Dual- Dual- Raw  KeyBERT Dual- Dual-

attn attn+KeyBERT attn attn+KeyBERT

(1) LR (1) LR
Precision  0.69 0.71 0.73 0.74 Precision  0.68 0.69 0.72 0.73
Recall 0.68 0.69 0.73 0.73 Recall 0.67 0.67 0.72 0.73
F1 score 0.68 0.68 0.73 0.73 F1 score  0.67 0.66 0.71 0.73
Accuracy  0.68 0.69 0.73 0.73 Accuracy  0.67 0.67 0.72 0.73
(2) RF (2) RF
Precision  0.73 0.79 0.83 0.88 Precision  0.71 0.73 0.75 0.78
Recall 0.73 0.78 0.83 0.88 Recall 0.71 0.73 0.75 0.78
F1 score 0.73 0.78 0.83 0.88 F1score  0.71 0.73 0.75 0.78
Accuracy 0.73 0.78 0.83 0.88 Accuracy  0.71 0.73 0.75 0.78
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At (P=A*T)

Metrics Train Metrics Test

Accuracy #Instances #Epoches Accuracy #Instances #Epoches
(1) US (1) US
High-growth 0.89 950 40 High-growth 0.88 408 40
Established 0.87 1108 40 Established 0.85 476 40
Multinational 0.89 1222 30 Multinational 0.87 525 30
(2) CN (2) CN
High-growth 0.88 947 30 High-growth 0.86 407 30
Established 0.89 1269 30 Established 0.87 545 30
Multinational 0.86 658 30 Multinational 0.84 282 30
(3)Jp (3)JP
High-growth 0.92 68 90 High-growth 0.89 30 90
Established 0.94 1153 90 Established 0.89 495 90
Multinational 0.89 364 90 Multinational 0.86 156 90
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Innovation process difference across firm’s type 1 (t1) and 2 (t2) for industry
and country “c (type = strat-ups, existing firm, multinationals)

IP_Dif fr1-t2,i,c = ArcCOS(Pey i) Pt1/t2,i,c) where Peijt2ic = Atz,e * Teaic

Innovation process difference across firm’s country 1 (cl) and 2 (¢2) for type
“t” and industry “I” (country = Japan, US, China)

5] 5l LLER

e ——
CN JP usS

P; ; . : product vector of type “t”, industry “1” and country “c” . -
i R --

T i ¢ : technology vector of type “t”, industry “1” and country *“c” . |
A matrices

IP_Diffiic1-c2 = ArcCOS(Pyj c1, Pt,i,cl/cz) where Peicijcz = Atz * Ttica

A¢ . : technology vector of type “t” and country “c”
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Divergence across countries by firm type

CN-JP

CN-US
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All inclustry

Primary sector

Food, beverages
Textiles

Wood, paper, printing
Petroleum products
Chemicals (exck. Pharma)
Pharmaceuticals
Rubber, plastics

Basic metals
Computer hardware
Electronics equipment
General machinery
Transporation equipment
QOther manufacturing
Utilities, construction
Wholesale, retails
Madia, telecom service
[T services

FRB

SRT senvices

Other services
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General machinery |
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