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Entity Relation Extraction Method Based on Multi-SVM-KNN Classifier

Liu Shaoyu, Zhou Jie, Li Bicheng, Xi Yaoyi, Tang Haohao
(Information System Engineering College, PLLA Information Engineering University, Zhengzhou, 450001, China)

Abstract: Entity relation extraction is one of the most important researches in the field of information ex-
traction. Previous researches focus on extracting various kinds of lexical or semantic features from the
context where the related entities appeared, and one kind of classifiers (such as SVM) is used to extract
the entity relation, but this kind of methods ignore the impact of the classifier performance on the entity
relation extraction. Since SVM classifier has low accuracy for the test samples near the hyperplane, a
method based on double-vote mechanism is designed for determining the fuzzy SVM samples. In the
method, SVM classifier is used to classify the non-fuzzy samples directly; then, k-nearest neighbors
(KNN) algorithm is applied to classify the fuzzy ones. The experiment on the data provided by SemEval-
2010 evaluation task shows that the method can improve the performance of the entity relation extrac-
tion.

Key words: SVM; KNN; double-vote; entity relation extraction
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Fig. 1 Architecture of entity relation extraction system
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Table 1 Features of entities and their context
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Table 2 Comparison of the results of entity relation extraction between

our method and the method in Ref. [17]
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SVM—KNN X
2 b KB T 90. 4 91.7 91.1
3 SVM—KNN ) A 90.7 91.1 90. 9
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Ao AH W T2 W R ER BT S A AR BT LLAE F1(EAH 22 A KRB B0 A 56 25 08 R 8 11 R 28 0
507 N ZR i KNN 732688 it F1ERBREE K A3 RS R K=7 i, F1 &K W 3h & K
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Fig. 3 Results of entity relation extraction by using different distance calculations and K values
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Table 3 Results of entity relation extraction based on the method of improved SVM-KNN classification

TR R W/ HRE/ % FLE/%
CauseEffect CEl 100 84.6 91.7
CE2 95.8 98. 6 97.1
Component-Whole CW1 97.3 90. 0 93.5
CW2 93.9 73.8 87.7
. . . CC1 100 90.9 95.2
Content-Container
CC2 89.1 90.5 89.8
Entity-Destination EDI 98.8 82.0 89.6
ED2 — — —
Entity-Origin EO1 95.7 83.0 88.9
EO2 88.9 80. 0 84.2
IA1 87.8 100 93.3
Instrument-Agency
1A2 93.2 83.7 88.2
Member-Collection MCl 75.0 85.7 80.0
MC2 89.2 100 94. 3
Message- Topic MT1 89.1 90.5 89.8
MT?2 100 53.8 70.0
|~ [~
Product-Producer PP1 85.2 85.2 85.2
PP2 93.1 81.8 87.1
Other 60. 6 81.3 69. 4
Overall 93.4 87.6 90. 4

— MR UL BR T Other” 28 Ab, T A 25 28 A0 A AT 1 4w 09 o 0 5, BL 2 A S0 S S 1) o R A B T
1000 FHOX — 45K —J7 T A SCHE A ROBI RE A 08 3 07 Tk BB A R /N RE AR 1 2 0 B 25 18] 5 55 — T
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