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Two-dimensional Fusion Framework for Identifying Patent Disruptive Potential: A
Case Study of New Energy Storage Technology
Zhao Zhiyang'?, Yang jie!?, WuNa!?, Wang Hao!?, Deng Sanhong!'+
(1. Key Laboratory of Data Engineering and Knowledge Services in Provincial Universities,
Jiangsu Nanjing 210023; 2. School of Information Management, Nanjing University, Jiangsu
Nanjing 210023 )

Abstract: [Purpose/significance] New energy storage is a core area for implementing China’s
dual-carbon strategy and ensuring energy security. Identifying potentially disruptive technologies
at an early stage from the vast number of patents in this field is a key challenge in technology
intelligence. [Method/process] This study constructs a two-dimensional identification framework
that integrates textual breakthrough (KI Index) and citation disruptiveness (CD Index). It
examines the applicable boundaries of the entropy weight method, the CRITIC method, and
principal component analysis (PCA). An integrated fusion scheme is endogenously determined
based on data structure testing, and a Patent Comprehensive Disruption Index (PCDI) is
established. Using 21,671 patents in the emerging energy storage field as the research sample,
prospective screening and  historical retrospective verification are further conducted.
[Result/conclusion] When the two indicators are nearly orthogonal and have similar variances, the
three weighting methods yield consistent ranking results, and principal component analysis
naturally converges to an equal-weight solution. On this basis, a methodological principle of
“testing data structure: endogenously selecting the fusion scheme” is formulated. The PCDI
achieves an AUC value of 0.673 and a Precision@5% of 0.356, representing a 23.6%
improvement over the CD Index and a 53.4% improvement over the KI Index. The average
ranking quantile of historically important patents is as low as 0.0286, and these performance
advantages remain robust in cross-domain validation covering integrated circuits and composite
polymer materials. [Innovation/Value] This paper proposes a two-dimensional index fusion
specification based on data structure testing and constructs the Patent Comprehensive Disruption
Index (PCDI). It provides empirical evidence and decision-making references for optimizing the
quantitative measurement of patent disruptive potential.

Keywords: disruptive technology identification; patent analysis; dual-dimensional
integration framework; new energy storage; cross-domain verification
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Tab.3 Comparison of predictive validity between single indicators and PCDI in three fields
AT ferr Spearman p AUC Precision@5%

Bl RE KI 0.218 0.623 0.232
(N=21671) CD 0.477 0.631 0.288
PCDI 0.435 0.673 0.356
B P HL KI 0.207 0.603 0.239
(N=19141) CD 0.422 0.637 0.307
PCDI 0.391 0.668 0.342
SE&ETTHM KI 0.187 0.605 0.277
Kl (N=6936) CD 0.526 0.691 0.384
PCDI 0.456 0.708 0.410
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Fig.3 Comparison of precision@5% Performance of KI, CD and PCDI across multiple
technological fields
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Tab.4 Comparison of average 5-year citation counts for five groups of three indicators across

three fields
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KI 3.00 4.74 5.89 7.85 7.65 2.55
B R CD 3.44 5.08 5.46 6.54 9.23 2.68
PCDI 3.45 4.56 4.45 6.67 10.00 2.90
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Tab.5 Ranking quantiles of historically important patents on KI, CD and PCDI

I, LR KI 347 fr 3 CD 33 hr % PCDI V3343 f7 %
AR US5512387 0.0135 0.0034 0.001
US5541589 0.0001 0.952 0.0002
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US5856773 0.0127 0.0014 0.0009
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Tab.6 Average ranking quantiles of historically important patents in three fields
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Fig.4 Quantile ranking comparison of KI, CD and PCDI for historically important patents in
multiple fields
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