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Abstract

Patent effect terms constitute the foundational semantic units for constructing technology effect
matrices and technology effect maps, and they play a critical role in technology intelligence analysis
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and innovation decision-making. However, due to the high level of specialization, complex structure,
and dispersed expression of effect descriptions in patent texts, existing automatic extraction meth-
ods still exhibit limitations in terms of accuracy and controllability. Although large language models
demonstrate strong capabilities in long-text understanding, relying solely on their implicit reason-
ing abilities makes it difficult to consistently identify key effect terms closely related to core tech-
nologies. To address this issue, this study reconstructs the task of patent effect term extraction as a
generation-based task guided by explicit reasoning constraints, with a particular focus on the role
of the chain-of-thought mechanism. By comparing approaches without explicit reasoning, general
step-by-step reasoning, and manually designed chain-of-thought strategies incorporating the cog-
nitive logic of patent analysis experts, this paper systematically examines the impact of different
reasoning guidance strategies on extraction performance. Experimental results indicate that a chain-
of-thought design integrating expert cognitive logic and causal constraints can significantly improve
extraction quality and stability, thereby providing reliable data support for technology effect map
construction and innovation decision-making.
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Huang S5 I A07E 0 A A SRIBOIIN , AR ASUR 23R b X 73 B (5 B 5 T fE A5 S, M BoR Dot B (5]
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BARTE, BT SORYZIR I BOR Dh R R 2 07 AR E SRR FE AN B 5 T A 7 — et fe, (2
T3 i A AL X N B RO 5 AT I 774 R DA B i A SRR e PEAS R S I, JE AR T3
A SCHON IR A SCARRT, IXEEA LN

22. KESHEBETHEARIESHEPHOMRER

Bt T 2508 SRR R R, TR I 5 S AR DG N BRI SORE BT S5 . XIFITSEH BERT
5 BiGRU-CRF Zifai &, TR BRI BB ARBCR =Judl, FHEAFRLE T @ HoAR
BR8] MDA TR, JE T TSRS ) 7 VA VS SCE I 5 AR T e 7 i, AH AR i 40
PRSI K

BEE KR SRR AR, I T T IR TR 2R LR & B AN A R 70 58 B RIS B aBUE %5 . B
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C
R=_— 3
G
Hrf, |G AR D R0A F A EL
Fl AU RS B RIRFAMTY, BT o6 MR SRR, & CN:
2-P-R
Flzm “4)
IR VEAL e bR AN R T %1 8 1 ThRcE dh B gE R e S s, AR VR A iRt

RAIRIEN

DOI: 10.12677/mse.2026.152034 343 RS T


https://doi.org/10.12677/mse.2026.152034

4. SCIER S SR IR

RN ZR G VAL A [RIHEEE 5] 5207 2UAE B R D0 3 BT 55 R SEBRACR, A SCEET AT Seae it WG
i RHEF L 77 (No-CoT) H 3 B4ESE J7 %:(Auto-CoT) LA S N T3t 455 J5 i (Manual-CoT)iE47 1 XF
LU SLEG o SIS SRR FH 72 °F 35 (Macro Average) i % (Precision) A [F] % (Recal) il F1 fHAE NIFAN TR AR,
FHREE L RN 1 iR

Table 1. Macro-average performance comparison of different effect term extraction methods

= 1. FRITHZUAMHEL T AR A T REXTEE

HHUT Precision Recall F1
No-CoT 0.5510 0.7747 0.6439
Auto-CoT 0.5508 0.7568 0.6376
Manual-CoT 0.6555 0.7238 0.6880
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