F33% H6H
2019 4¢ 6 A

HOCE B AR
JOURNAL OF CHINESE INFORMATION PROCESSING

Vol. 33, No. 6
June, 2019

NXEHS. 1003-0077(2019)06-0072-08

T [0 3 BN 2R A B E PR 1 5R 7T 0k

R 07, w7 4K
(Lo RR2E B BEDF ST b SCf B AL B SC 90 % JE 5 1001905 2. ot Rk B K% 3L 50 100049)

B OE ALRITRA A G L KRS8 — 3y, 5 e XA 6 KRR B AT A H AT A NER 7 %
HALRANRBTNAEH AR ERALGEL EBFHERDALNERIEZTR., 427 L& P, 4R
T —# K T 4838 3% (data augmentation) 69 7 i A8 A AT E R A L BRG B o) Kus kA RV KB, % F ki
BRHBIRITRZATFHERALG RN, ATLAEARARGF L LEBAL FHRZIEE TR OHREART
RERALRBFL R, A4 1998 F(AK B ) EIE 8 30 & & o) thml X 35 fe A T 47 0E 69 37 19 4048 0 ) X 45 R
FOEAMEREALRANG FASARITEY 12ABERO6OAT S L,

FKEIF . AL A ;Data Augmentation; #7 £ B A 4

RESES: TP39] XHERARIRAD . A

Data Augmentation Method for New Type Person
Named Entity Recognition
SONG Xiliang'*, HAN Xianpei', SUN Le'
(1. Chinese Information Processing Laboratory, Institute of Software,Chinese Academy of Sciences,

Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Person name recognition tasks are often performed as part of the named entity recognition (NER) tasks,
along with other types of entities. Currently, person name recognition method relies on the coverage of the training
corpus for a particular type of person name, and the performance is significantly degraded when a new type of person
name is encountered. To address this issue, we propose a method namesd Data Augmentation. In this method, we
generate pseudo training data by replacing the common person name entities in training data with new specific types
of entities. This method can effectively improve the recognition performance of the system for new types of person
names. We propose a greedy representative subtype name selection algorithm which can select typical person name
of a specific type. We conduct experiments on two test data sets: one is pseudo test data set based on the People’s
Daily data in 1998 and the other is manually labeled news data. The F, measure of the recognition result is increased
by at least 12% and 6% , respectively.
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SRR A SRR E Y 2SR N A IR I Y
Y J7 5 2 2R T BT X4 2 T 128 BRI R s A
iz FRAI AR B e TR FRAALN
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A — 20, 5 T bR 4 T B 3 9 (data augmen-
tation, DA) 75 ¥k il i SR IBOA [F] N\ 44 72 B4 1 ) it
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FA b SR ) i g ) R S R AN A R (S
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FIME B . R A& PR R S HAEE O 5 %
TN A 1) LS TR B AR, i = B
P E B 31X — 255 SR ME DR I HE FH Y R S
AT LLUAE 38 S0 r) A 1 AR R I, AE AR S
ORFE SR N4 48— bR iE o PER.ANIX 40 H

TR, [F) I T FE 3 Rl N 44 bR B Ok A
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T | AB | ANB | B | ANB | A
fﬂii 0.000 | 0.162 | 0.201 | 0.228 | 0.250 | 0.239
BN | 0.162 | 0.000 | 0,130 | 0.160 | 0.161 | 0.162
W35 N4 | 0.201 | 0.130 | 0.000 | 0.149 | 0.053 | 0. 104
H4A A% | 0.228 | 0.160 | 0.149 | 0.000 | 0.169 | 0. 180
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B A BRI EAR TE I BT 5] TIZ R RN 44 S . AR SOk
IBCR ) =7 28 TN 4 S0 g R 15 I 3R s
S [ — R G L A T 2 A ] i S A5 7 A
R 1 AR A2 N 4 28 R s S 91 A T T
HAB 2SR Chnsd 1IN 440 5249 i EL A T ik 22 ¢ 1] S
SRS R SCHE A L BRI R L B
FEG . L™ A B B bR T RO i 75 B PR 2R
R S p B — A>T A T AR BE S A RO AR A
I ] i feff P ORGP AR B B R B R

AT NPIAS T TWF 5T T AR A T i 7 4R
FEITE . — 5 W B R BT AR B RN RE R AT RE 2
L AR TR Y R . X LAY R AT DU AT
AR B R . A SRS T AT I Y AR
B O R TR N 45 R AR 44 1 7 5 1) HLAE
PAXAE LA LR B R A HAR AN TR M
R R — 2 (ELHC LA AR T DI 25 5 o1 ) i
RN AP 5 49 4 5 A BE DR IE 1 1) B9 78 = 3k X
T L BE 9 N 44 U ZR R R B A R Y . AR SCAE
PN 2% SE AR PRSI ASE R0 2 35 T ] R B2 9 [ I B 4%
A P 3 im0 AT 4 e [ IR 7 3R] AR
S P f/IVRLIRE 9 73 1) i 3X AR R T R I 2D 73 1R]

BRI/ AR R . 4 T A 1Y LA RN
N SCE A 35 B =X (2) iR .
Coverage = | Uy N Uy | / | Ugr | (2)

Hrh Uy BRI N W FEHFHES.
U R A F R B B TR A (U | /o 4
G U MR,

Ty — 5 T 5 T B H ) TR A s e A A
1R N 44 2 A X = AN 44 A B e L g R
LR RTINSy EPOK iN /NSNS I s S ak =¥ 1. 2 )
O T 22 1 v A 1] L [ e A K R Y I L R R Y
T - in 43 A L A] fE M 5 A 18] B 3] S A
U, ARSCEH] KL B B ik 5 A4 2 1 5 18] 43 A
AU BE = (D PR,

(x
KL — p()log 2
(pllo ngZlgm/)(r) 8 (o)

o, p AR TR0 g R T LRI TR0

RS H AR AR LS R . R O e T A
N T SRR AR T SO AR TR A 44
PRk R LA L A~ i B 0 % 20 S A 50 9
FL . BB THRMVIIR R N5 5%
W% Fre R 5 A5 B S 5 2 S B T AR R e R AL
N aNCa=>1) il 570 1 SR e R AL T AR IR 1Y 1
AR . ik R A SRA IR I 1 PR,

3

Algorithm 1. fLFRMEFIB A ZEERIL

Input: 56 H KB AL LIRE G Uge 8 55 B I KRS
A BN Ak T B KB aN(e>1)
Output: fEBEF M AL FHE Un s
fig 3% F B F 4L K/ count=<—0;
fi ik T 2R A F4E U <[ 5
%ﬁ;@ﬂ)\fé ﬁ% %U%%% Ul < Ulgiee
While count<UN do
MEE G U 8 — 1 N4 person, fie KL 35 i Cov-
erage;
U, =U. U {person};
Uit =U,s \{person} ;
count=count+1;
End
While count<aN do
MEES U 88— N4 person. fig Kb KL(p || ) V5
[
If KI(p || ¢)>>0 then
U =U, U {person};
Ulep =Uler \ { person} ;
count=count+1;
End
End
1R8] Uy

]
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SEEAAC g Hb o5 RT A 2L AR 2K AR () SR Z g . B G Il
25 R0 R T i 4% IR EORT A 45 A T gk
MIGETHE BNk 2 iR . M i =R 258 A £ 1)
i, HOA AR 3 7 LA b, Ik 3 frR @,

x2 EUNABB|AZRITER

B e R N4 L) TR IR NS
U EY & 51018 81 562
MK E 24 002 39 201
£33 FEIAZIAHEME

N4 FHH ] B A

YN 44 483

HA N 186 484

BB 35 146

AR S P A 2SR Rl . — R A K
I 14 5 1) 7 20 3h AR 0 A 28 AN 44 1 PR 3
el oA i 284 AT U R B s b i B Y
NEATE IR SR R LIPS NN P xS N 4
) PR D) sy 2R BT N T 3 A L S 5l o 3 T 1)
o0 35 A 45 K 1L R © R iy AL R AR L H AR B
W O48 iz B8 = Rp R RN 4 S AR T, R K
L EOR AN 44 1 ) DL RO RS R L bR i
536 A1), N4 SR H B 540 UK.

AR S GE B — Rl S BN 24 A 1 B R S AL
A aE AN AR 173 8 B R R e ik
FEFRBALE N K/NEE RS 5 90 0% T
RN 4 1) B 7 18] 1) Fe /N T iR 4R
3.1.2 i

ST G b A )N 44 AR RO B
BRY 38 F M A SO TR R A RS . Sy T O 2
RERUAC By ofe (1) 2 22, FRATT 4% 1 WIS A — Fp 5
POk, BB —RBIRUEAL G CRE ALAY, A Sk £
T Stanford CRF!™ I CRFsuitet® ¥ # 52 1 J7 725

BF R R TR B A ) B AR SCHEBE 1 2 Ana-
got" S B )y vk, Hoh Stanford CRF fff A M 7&
OntoNotes $¥i4E LM FRIELE SR .  CRFSuite
(R ERA R 7 C1 o 6 19 B F SCF A% 1 DL AR
% R % KA. Anago YA [ ik A Wikipedia
T SRR I 2R 200 4 J3E 4] ) 2, [R) B4 T 36T
FRFI I i, oA S BN . AR SO P B A il
FHARPERRAE
3.1.3 X HsEERi E

AT N B H 4RO T 46 U1 2R 88008 43 51 25
SAMEERL, LA R B4R R G L e AR Base, fff FH BT
RN 24 B85 0 I 8508 DI 2R 1 = A S X L R
45 A0E DAL B U515 2 1 & 585 B 7 O il £k
5 0 B SR R B b R AT I A AR R S T 4 i) fif
H fake Fl mannual fEFRIE. WA A $5 b5 B A 44 52
KB HER R (P) H FR (RO F, .

UL, S T % b 56 R A A AR AL A R R
X LG 25 B RS AR SCHg R TR S =
AL PE CLCHD)” Fil“ & 2 55 BE—1% 43 A AH oL 7
(HCLD) ™ ¥ 15 4 Y1l 25 A it 4 9 48 ) ik i) =
AR HEAT S5,

3.2 ZWHERKDW

W B2 FR G AN LU 2R 8 7 3 i Y ) O 4 1
HEAT DA D I B b PR BT 0 AT A
LRI AR T =R e AR R E R Y
ARG SR, Hd Base R R A KCANRH
OB A5 B A I L R 48, DA Ko fdi 1Y 58 1
BAE AT R WX L RGE . “B B (fake)” H1 K B
(mannual) 773 5] & 75 A5 A9 78 O D 3 5040 o iy 0 3
S5 RRAE LA TR A EE R, RS ROR T
) S T R R R S A R

ST 7E O I 284 AN TR T 1 ) 4
P B M 25 2R b K24 R 0 P Re 3 A 2 3 B2 0T
Fy B3 T T 2= 12 DA 6 DS E . R4
A DAF A O v, AR By (R T
T 12 AL E A A Hod CRESuite #2742 T} i
52920 NE 4 A, Hk 2 Stanford CRF, #2715 4>

@O https://github. com/NLPchina/ansj_seg

@ # AN 4% K B https://github. com/wainshine/Chinese-
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x4 ZHERSEZRENHETEER
Base DA
P R F, P R F,
CRFSuite(fake) 0.799 0.707 0. 750 0.952 0. 946 0.949
Stanford CRF (fake) 0.753 0. 891 0. 790 0. 945 0. 949 0. 947
Anago(fake) 0.807 0.834 0. 821 0. 945 0. 952 0.949
CRFSuite(mannual) 0.782 0. 685 0. 730 0. 802 0.811 0. 806
Stanford CRF(mannual) 0.733 0.751 0.747 0.812 0. 805 0. 809
Anago(mannual) 0.678 0.638 0.658 0.796 0.771 0.783
RS =SWHEHAFEERRBEIBER
CRFSuite Stanford CRF Anago
R F, P R F, P R F,

Gold 0. 802 0.811 0. 806 0. 812 0. 805 0.809 0.796 0.771 0.783

LCHD 0. 802 0. 805 0. 804 0.823 0. 788 0. 805 0. 760 0. 689 0.723

HCLD 0. 805 0. 807 0. 806 0. 816 0.766 0.791 0.710 0.631 0.668

A& Anago [ Fy $2FF 12 N E Rl LR AR
T AR R RN AT N TAREM SO fl
FH T2 N 44 Ta) 3 56 T 55040 15 5 5 vk 2B A ORI 5
B - BB 4% 7T 3 A T30 TN 44 b T8 BN B9 A i 46
3 TR TN 4 IR

N R Ry Bl BTN & 1 BBV R 228 T )
TECN R H 0 B A B8 48 b E A7 U 25 iy Bk A 7
Wi, Anago ) F, {8 fix & » K /& Stanford CRF &
A, TEN AR B SR AR e g rh, = A EIARL Y
Fy EHH#THT 6 N~ E Ll by Anago 27+ T 12
ANE 5, CRESuite fl Stanford CRE 235427717 7
ASF 6 ANE S ESTIREE )PE R R G
FAED I Bt b Pk 8 . 32 22 B SR ok
8T 58 W T B L 5 1998 4R R H 4R )47 30K
B 25 AR K . NA SR E) 1R Uit AN 8 e —3.

L7 5 B 043 A A AL SR 2 B 1) A A 1)1
Bt U 2 iy = B AU 7E O b v BOHE B LRt RE B
FET WA R W PELIR ML M 2ELE 0.5
I3 CAN o H AR LS B 1 A A 0 k&5 2R 4
eIl N S T I 0 - SR S B SR v = o
(Gold) PEREFLfE., CRFSuite BEI [ F, {H7F =20k
PR WS 4E & 8238 s Stanford CRF BEAIRY F, L EE
B T A A AH AU SR g (LCHD) % L 3k
o 7 56 B g (HCLD) W) Fy {85 1.4 A 48 4
Anago f R () F, {H7E = Fh SR mg h 22 R LI K,
Gold 5 W% 1 LCHD & 6 /> [ 4> 4. ik HCLD &5

115 AN 0 il 38 I S 56 B 4] 23 Hr . AR SE 5 v
LCHD Je %78 5 B2 5 W o {578 20 S Bl 4 0 3l L 5
HCLD 5t 48 5 8 22 S AR/ B 5 22 i £ 1y i) 2 5
FLLI A AR Sz . HCLD 5w 50T ) T 326 4% 258 0 A
HRAR BT B4 ] o X AT R Y 8 2 4 D) it o > 7 A
25, W HABBSN SEI AT BT e B ik v A
FRPEPEW UG B4R I » G2 48 50 93 A1 e 43 3R A% 1) ) S
TR SR SRR RE AR BB Gold SRMS 4T R

TEAR SO o B T IE M Fo B 9 A
A= OCAR BARO)ERSA — L2 J AN A
FRNA SR s @A SO Y 23 10 25 0 23 1 RL L L
BN AR Z BB A4 SR ) o i T
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