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Named Entity Recognition for Patent Documents Based on
Conditional Random Fields

Lee Tae Seok’ - Shin Su Mi™ - Kang Seung Shik™

ABSTRACT

Named entity recognition is required to improve the retrieval accuracy of patent documents or similar patents in the claims and patent
descriptions. In this paper, we proposed an automatic named entity recognition for patents by using a conditional random field that is one
of the best methods in machine learning research. Named entity recognition system has been constructed from the training set of tagged
corpus with 660,000 words and 70,000 words are used as a test set for evaluation. The experiment shows that the accuracy is 93.6% and
the Kappa coefficient is 0.67 between manual tagging and automatic tagging system. This figure is better than the Kappa coefficient 0.6
for manually tagged results and it shows that automatic named entity tagging system can be used as a practical tagging for patent
documents in replacement of a manual tagging.
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Table 1. Tagged sentences in USA patent by IPC

IPC class Sentences
A 53,932
55,642
37,371
26,319
39,757
42,041
62,99
43,154
361,211

T O HEm O ow

i
3

1) http://www.kisti.rekr/.

TS Y Z=E 0180 5o MOl JHAIE 214 421

AT o] BEAE T o AYgAY oA dA L
=2 339 719 A4 (Cohen’s kappa coefficient) & Al4FahH
0622 e

Aol ALg3 55 EAE A7|EA7|E Foby 53 &
F HO4« Zoke] 1753170 = 5 FAF Bj17)k 14 17,142
N &Egeltt. ZF #4-& Table 29 o] W] W A(title),
2 kA (abstract), T8 (claim), ™ A4 (description)l A 3=
Zetgon, 8536%7F WA e el

Table 2. Sentences in patent fields

Patent fields Sentences
description 14,964
claim 1,784
abstract 700
title 83

Total 17,531
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Table 3. Tagged tokens as named entities

Named entity tags Tokens Percent(%)
B-Product 24,541 331
B-Service 19 0.00
B-Similar_Product 13,547 1.82
B-Technology 12,793 1.72
B-unknown 2 0.00
I-Product 28,857 3.89
I-Service 1 0.00
I-Similar_Product 5490 0.74
I-Technology 6,188 0.83
[-unknown 2 0.00
(0] 651,070 87.69

A 742,510 100
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Table 4. Performance contribution by features

Features State F1 Transition F1

T, 1.09 30.58
x| 346 55.68
z, 25.37 52.13
z 274 21.80
Tty 1.03 845
T, _y/T 248 19.01
T /T, 409 32.96
z,_/z, 21.66 35.87
z,/T, 16.59 25.57
T /T 541 14.77
Ty y/T /T, 557 13.69
z;_o/T 11.23 16.32
z /T, 10.23 13.64
x,/3; 1/, 8.87 11.00
T, /T T 479 7.67

Table 5. Finally selected feature set

State feature Transition feature

Ti—gr Ti—1r Tjy Tigq

T.
3
T 5/ Ty, T y/T T/,
Ty /x, v/
T/ Ty, T /T
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3) https://taku910.github.io/crfpp/, CRE++: Yet Another CRF toolkit
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Table 6. Performance evaluation

Acc. Prec. Recall F1
CRE: i’i‘é‘éim 9369% | 6565% | 6515% | 6540
CRE: Eiiikli\]rz P57% | 6836% | 5691% | 6211
El;téz?j;y 9P.14% | 5308% | 7994% | 6380

- N, j= 1,k 9
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