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Abstract:

triangular fuzzy number,

A model constructed by combining the
multi-objective optimization
method, and two-stage optimization method is proposed
to evaluate firm patent portfolio quality. First, the
evaluation index of firm patent portfolio quality is
determined from five aspects: scale, innovation,
stability, economy, and strategy. Second, the triangle
fuzzy number and multi-objective optimization method are
used to determine the subjective weight of the index, and
two-stage optimization method is used to determine the
index weight objectively. Then the comprehensive weight
of the evaluation index is determined. Moreover, the

patent portfolio quality of firms is ranked according to the
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index value and index weight. The proposed model is
applied to the patent portfolio evaluation of power battery
firms. The results show that the model integrates expert
decision-making information and objective data, and the

firm’s patent portfolio can be effectively evaluated.

Key words: patent portfolio; quality evaluation; multi-
objective optimization; triangular fuzzy number; power

battery firms
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Fig.1 The way of model construction
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Tab.2 The synthetic evaluation matrix of firm patent portfolio quality(2015-2017)

(:ll C]Z (121 (:22 (:ZX (‘/31 (:32 (:33 (:41 (‘/42 (:-13 (151 (:32 (‘/'ﬂ
CATL 0. 526 0 1. 000 0 0.134 0.197 0.545 0.537 0.150 0 0 0.101 0.015 0
SSDI 0.474 1.000 0 0.847 1.000 0.567 0.908 0.841 0.989 0.882 0.385 0.927 0.472 0
BYD 1.000 0.673 0.791 0.854 0 0.422 0.717 0.481 0.761 0.118 0.447 0.056 0.052 0.160
TOYOTA 0.421 0.717 0.013 1.000 0.305 0.033 0.582 1.000 0.414 0.118 0.593 0.735 0.437 0.240
GHT 0 1.000 0.067 0.779 0.980 0 0 0 0 0.412  0.977 0 0 0. 280
LGC 1.000 0.673 0.243 0.815 0.264 1.000 1.000 0.755 1.000 1.000 1.000 1.000 1.000 1.000
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Tab.3 The synthetic evaluation matrix of firm patent portfolio quality (2018-2020)
ﬁj-k (:1 1 (;12 CZl (122 (:23 C/f%] (:32 C’.‘i.‘% (:41 ("/42 (:43 C’Sl (:52 (‘/'ﬂ
CATL 1.000 0.586 0.714 0.936 0.210 0.368 0.387 0.438 0.235 0 0 0.246 0.255 0.390
SSDI 0.130 1.000 0.716 0.980 0.531 1.000 0.613 1.000 1.000 0.250 0.370 0.942 0.821 0
BYD 0.296 0.634 1.000 0.138 0.160 0.956 1.000 0.573 0.454 0.025 0.244 0.129 0.189 0.146
TOYOTA 0.370 1.000 0 0.542 0 0 0.244 0.754 0.447 0.250 0.467 0.954 0.863 0.146
GHT 0.537 0 0. 600 0 1.000 0.070 0 0 0 1.000 0.095 0 0 1. 000
LGC 0 1.000 0.311 1.000 0.373 0.934 0.387 0.402 0.630 0.150 1.000 1.000 1.000 0.171
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Tab.4 The combination weights of evaluation indi-

cators of firm patent portfolio quality

—RIE  GOREE ZOURE AARGE B AAGE
Cy 0.585 0.103
C, 0.176 .
Cy 0.415 0.073
C, 0.300 0. 062
C, 0.208 Cy 0.334 0. 069
Cyy 0. 366 0.076
Cy 0. 294 0. 054
C, 0.182 Cy 0.390 0.071
Cyy 0.316 0.058
C, 0.342 0.071
C, 0.209 C 0.313 0. 066
Ch 0.345 0.072
C., 0.319 0.072
C. 0.225 . 0.382 0.086
C.y 0.299 0. 067

*5 HBHWEFAGSREFRHFHEF
Tab.5 The score and ranking of firms’ patent port-
folio quality

ol 2015—2017 o 2018—2020
By HEE B HOE

CATL 0.226 6 0.426 4
SSDI 0.663 2 0.647 1
BYD 0.475 4 0.403 5
TOYOTA 0.476 3 0.444 3
GHT 0.322 5 0.312 6
LGC 0.846 1 0.587 2
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Fig.2 Analysis of quality indicators of firm patent
portfolio (2015—2017)
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