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Numerical Information Extraction: A Review of Research

Wu Chao, Zheng Yanning & Hua Bolin

ABSTRACT  This paper first makes a quantitative analysis on the documents of numerical information extraction from three as-
pects: document type, subject area and high frequency keywords. Then the research context is summarized from four aspects:
data source type, object for extraction, extraction method and technique, result evaluation and corresponding application. Our
findings are as follows: news corpus and web pages are the main data sources; cardinal numbers and quantitative phrases are the
main objects for extraction; extraction method and technique are mainly rule-based and the result evaluation indicators are rela-
tively simple but have a wide scope for application. 4 figs. 3 tabs. 56 refs.
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recognition.

Hh PR S BRI T X G, FE47 1

1 518 S AN RETR AR BIT B TR R B A

BTG, R PR AT il BT o 2

TR MBI G5 5E (1 FORTE F SO Pl i@tk WBEAE B 2R B AT I 94, O L
BUEHIERER IR UM B . A ZEEEE R

SCIFFEXT GO R B, FEx 4 SCR SR rp FErPSUE BAFRROBEFE b 0 TREE B RAL
AR E LR S A T PR AR SR 02— e R
KA BIHAT B0 A ST S, 1A 7] 19 %EESZ%#%E} Efﬂﬂ@JIZM S A S LA BT Z
WP NG T BB G SR AR R4 TS, ERMR B 5 B R P BE. A 2

ZE5t, WERFTRMRLE U s (] PP P2 BT TS I RS &HLJEEZ%%E?%‘%%FF FISRIE = A B,

FERAEFH LA AK, Email ; huabolin@ istic.ac.cn

20143 A March,2014



‘?Q Q‘f"f?#‘f& Journal of Library Science in China

AR B EEE

T4 5 BT, U i TAE Y
RS AR TR A Sh7E i, Al
SEAHREIN PSS W | ER A AT X
SO T ARG A — > L D R A A SRR
RS IRIPUX (5 FURAE AT AR, PR
A o A P LA Ak B SCHR
Bl MR P s B 5 S R, H RTAITSE
EEXTERAREE A SRRSO . X
FONE BT R BITTEAR D ol LU RS
S AR TSR A 5 B R B
N TTEAR™

BARRTE BB Zdie e A A0 1
SER B LT VR RUESS B AU ZRRIE 3, K
TR AR E L0E 5P | B2 45
BERITINEIATERA SRV, R E R
AT P SOk S SR, R R S
LT SR FE P55 SR 3 7 2 I 20
FERASEBTTE RN 73 ARSI IR 5 AN [ B R e e St
FTEMEARIES R AR SO g e k5 7 MY
Tk AN B B AR T SR A7
LR AR ZRRERRINIAT 1 7R

SUHR 2R A 4 #7

R AR

_|

¥
i KA
’4% i s L

st i Oy R A
& R 447

II
N

Bi R 2T
B 1 AXGZRERIER

2 HEXIEHEEST

SCHRL 9T A7 B8 N A AR e I A A Lt
FTT 7 R e v B R S 2 S EORE A

HEm4% $”—O0H Vol.40. No.210

TR BT AR R T HE AT AR e
SO XA R TSI SR
it F 2208 8T, i n , O B 5 v R e D A
S I i N i R 0 I 8 RS € oS
TR RE A FRIRIT 5 A5 8. R R i 3
ik, PSCHIE P PP R R 45 R 40 30 14,384 R A 12,
864 i RIEFIRTESS KPR X —Tfe, &k 3
R [ A B0 8 SR, 45 S P A B 1 v
SIS 242 FRR 230 i, G SCERTR 2 Herh R
T S AR SC UG , BV AR A8 SCCBUE 5 B A
BOREIIFE) AR TSR 1 vh SC AR ITE )
) . XHFAME SCHER, 7E Web of Science Wi
K& “information AND extract* ” PEATRRBIRG 2
KRGS HA 2,839 &, Bk R AN “ numeric *
AND information AND extract# ", [f) B HE 7 F A5 K
R GRS D> DA\ &, Zl ks RA
P AN ARG, I HX W e SCR A — R 2
Murata M, M _FTHIKRGERFKE , 2 THEER
BB T R R R A
BUE(E B EABER I T  TEA R HE
FEAEL AR BUAE B0 BARRT R4 22
o FTLLFRATAT DLIREE A R, 455 HAh 5 4K
{HA5 BAHSCRYEE N BAR R R IR TR 2, an %X
EEIRTT” BRI BRI E TN S D)
Hb AEAG BAMBUTR, A 44 SR BRI
THIAESS . MRS L, fin 24 SR R AR B i B e
SRR NTHE S NP N ARSI I e S ]
W FAME—FRRSF (TR AFR) =R AL A
T W, TSV, Ay 2 SRR AT LAY
GDIEINAT 2O -2 i C o S i oM NS
RBED o S, R OREARYE BN R . Lhan, 78
RN, AT RERZAN G HIE S  HL T A ok |
UG S 45 URL WIHEZEAE i 44 oAkl
I, ) S i 42 SEAA TR T 2 R R] B T A B 4%
FIECTE8UE G B RS NES . L
SRR FERT G SCHR PR AR AT e % X 4
TR BIHRTT, BT AFRA A iy 24 S 15y
— AR, [ B LA G R R R 7
R, A AR AE” BRI 45,



R B BZT WK BERESHBEIRREGA

Wu Chao, et al.; Numerical Information Extraction: A Review of Research

HIRR R TR IR Z A F B N R B
SN R T BN T 0 Dl B PN , i
TR A R S AR ) VR LA B R R 2 R A N T 132
Jei P 49 TR AEARSCHR, 45 FORFRATR X SekEAR L
BREEAT T RIS T, R T S2 SRR R,
RIS US|

2.1 SO BT

FA HEARRATAC A SCHR RS/ MRS 3
SPGB0 A SC =R SR REAR Sk
(UL 2.3 1) o AR S&rbr] L 3l
SR B 25 5 BT FUBIR 519, 286830 13
T, LUBIEN 27% , “F00E3CH 115, LB 2%, i
XA SRR IR T 2 T Tl
SBCYT AR A, B RIS

B2 KBS

®1 FREBNIEHEE

Xk A HHBX | 2B X | FABX
BEE) 25 13 11
2.2 WSC R

HRAEESCTIEII T P A 3285 M Rl ak
WFFET ] e SChRAE 2 FRAE (S B A T, A
ARG HEEASSCHR T R 2R R i, 4R
3 32 R, AMERIL, X THUES B AT
REBTHFNRLE Fiher R E =
BRI R, 18 SO A 28 T L 1E
SREEASSCHR R T 5 LU IR T 2 =, S5 AMiE
A AR A SR A N LB, 1 R W T
e 5 RIS B SRR, 2%

X =AU A AR SCRR A AR AL A T VA 20 3B
Ja B LA RS I R A i 24 SR
Sl AR R, AR AR I T SO IR TTHh
B AR 2 =R, TR 2O
RIS EE i R RO TR I RIH LA B

12%
A £ 2
R FEAE
0 T 2%
& #6%
B3 BXHERGESH
FR2 EFRGEHILXHE
AL T EE gL
2 £ Sk A ECT S 2
R KA o i3 2 S E¥ -
HER)| 28 1 6 3 1

2.3 EOCHERI T

S REAR SCRRAY AR T o0, HeHR ST
SCHROCSERIRI R R h SCH4ET T, 2 3 91 T XX
SO T2 T 25 B A0 G ] (MBI =
3) o SRHHAIT LMEIR IS S RIS SO LS
P, TR ISRRETR) AT LS R T 40, sl 36 3

R3 A9 BRMAEA (M =3)

Ko i
i 4 SRR A 13
5 &4 E 12
B4R 1E = 428 6
HEEIE 5
FIR TG 4
HAE 4
B 18] 42 1% 3R 7 4
A B 4
ML B % 3

20143 A March,2014



‘?Q Q*"fg#‘f& Journal of Library Science in China

ALK AR B AT PR A 2 A R
AR T I BEE R T EX
BB 5 BT 2 B E A2 SR M5 5
I, 1 ORI 5 A HE AR WL B R A T 40
e LN

3 HEXHRLER

SERCE R MTIE T MR X528 i
BOTESEA SRV FSLH T A BE AL
SERUA T BB TR BRR

3.1 HIREIRIEA B

B 72 4 2 A E R R R B 0
B F TR R h SRR (S B B G
AT A32 TR BT AR b TN A5 48
e, DURIS A A A R B AR i
T RBAE R AN [, AR SC T B £ A
BB IR SO R AR s Mt ke 25 Th S
A PRUHERE R A T

AREEMIALSCAR XFR i SCAS, B e LTk
BEMER e HKET B HEBSUR,, 7EEUE
o BRI, B UL A A LUB I SCE S 32
PP AR B R B4, Sk 13, 14 1R H
1998 4F 1 34 N R H 4R TERME Ry SE 3B bt
SER T AFEEUE NS BAE N 19 2 ST 44 5L 1Y
WU, SCRR15,16]3&3 T — L HSIML R &,
JH 1998 £EF1 1999 4F H A H B D) i iy s
8T RS S T g, SCERL 17 146 CWMT
B ERLA TWSLOO PFIEA, SCHR 18] WUl
T YGRS AR LR B A — A S
SRR

LB SCAAHET H SR B R 75 5
28 BRI 5 . Web P BT —Fhi
RIEEERAE A T EL SRR 2 B9 Tk
B, PR, A AN DIRSE BT FRER R Web BT, 40
SCHR[19-23], BT %A Web MITTAN, 4 %08 K
—FREEEA SR, & SR S AT SR R )
AR AREUES BB EZX 4, H R

HEm4% $”—O0H Vol.40. No.210

PR TS PRANRIA 1 DATER o A 2 SOAS PP OB £
BEA R ERIA LY . A B
T — B AR P R BT T
RS = S8, SOk [ 28-30 ) & BUAE R 7
LR R REA B AR 2RO B SCAAR A, DL —
FRZEA AT A XA T A A A 197
{E PBEAEES . MITERL AR i) Ab BB B B
it LR A RS M AR . IR B T —
ARG TAHBCEL LRI RLA 2, A TRl
Blmr = ShaEL.

3.2 fCT RIS

BAfE BRI SR BE S B, s
BAbEE R TR IRIRE T — R S 41 |
Bhin] AR Z A, A — 28 UL T R
By, B 2 22 P R AR A B LA R R Y
EERBE, AR AR B
3.2.1 BUEFEERS

XS BRI AT, 7T LRI
(B B EAT LUR AR A

(D) SHEG B HEARMEA L, i
S BB B T BRI R AT BB AR B A
IRl B =R B A S BOEA 0.1.2,
- 95 WHAAAE O H B 4 60T o0 M AT
BN - Y, BB RR, RN
HEAIARAR.

QBEFBRBEA SR, RE
G R IAZ (BRI B BT 2,
NI R 2 AN R H (B A5 B, Qe
(6], FH B2 RIS R AR, e
SCHIFRBUE (R B A3k 77 30 T LUR—#%,
2013/3/15,2013-03-15 1 15/03/2013 5 A AR
B X, A NI M4 R AR
RIEUEIS B KB 570 LB S TR,
3.2.2 HEfEEAIER

T I SCHRIERIAIAS ABIFSE B SR , F0 880

FRAUT =AARE, X =AKREA TR EEE
Wk TR B BRI L B A R T
& 4 7R



R B BZT WK BERESHBEIRREGA

Wu Chao, et al.; Numerical Information Extraction: A Review of Research

HAH
5048 7T

BRI X8
CLETE LTINS
JER; k)

EBEBEEE
( A% Z%%kiﬂﬂﬁ%ﬁﬂ; 2K

N E )

4 HEFRSE

(1) HHEHUEAF B

S — RIS B A Bl BT A
Siingi G, WHGHSEERF R, XFEART LISy
=AY, AN fp— 1) R 4R 100,365 .23, 000 45,
WA RIS B0, A BGRA i T T A2, N
10 J7 13 405, G340, 53 80 /NE H R B B —
2, 4/5 3.14 80%4%, X SEEEAR B AT AL,
e R R R BUEE BEA S LT WA LR
o AR BRI NPIZEUES S BT SR, i B
7 H 8 AT A K ., SCER[ 31,32 4 R b
ST T X RBE R B A RN 45 T RRAE A7
brak, SCHR[ 17,33 )@ UGB M i 3 U
BN SO 5T , 1o o S T X A LA
B, SCHR[ 3,14 ] T 230 o X AS [ R FH 8 sk
BEAR BROBFSE, HIE VLRI, S8 T RIS ST
BATRS  HEE R B OHIE SR R

Q) BRZHEF R

BRI BORIBUAG B R — 2
{EAF BN F B REE AT S AL . St 44,
TN HEX BN B/ AN,

O RIZEEER L

I PR 21 8 PR AR o i ) i by
PFEHIAE, 42013 4£ 3 H 15 H ,2013/3/15.2013-03
~15.20 25 58 432058 %, HRIZEF AR 22 —Fh
FERGEE SR G B EEREOK T4
#iA), AL EEME BFRATTLL T i — A
G G R A AR R A AR g G
[ A B X A . 55 E R bR
ARBFFEBE (NIST) ZHZ0 T B 8l N 25 3H L ( Automatic
Content Extraction, ACE) P28, ACE 213 At)—I

FEARAT 55 g 2% WF () 35 38 1R 31 55 4 E Ak ( Time
Expression Recognition and Normalization, TERN ) , X
R AIEIN 4 T iR e LS ESR, A
A TRIRARE (5 R A TS A STk &2, AnSCik [ 13,
17,18,33-37],

OTE S LIS

PEMZBUATE B A 5% MR i s
FaI A, 40 200 35T 20 J17T, ¥ 100, $ 80 %, 17 MK
AR BAGRE XA AR AR 22 RRAE R 8 I
HAMBURARAN 2 5y, SCHRL 3] IR PRI SR
A RAIETR SR G i R IR B AT 84
MRHERNES  FREGEH 12 K5 MISEE S
JSAESCRRIIN , SCERT 13 )% SR (5 B i
5T, AN SCHR[ 31/ 7514, SCHRT 38,39 ]
Xof D59 BT H s i AR 5 B A HHIBGEEA T T R

B (AR R ) BEE R

B REUEAE B R BTN it R e
N SAR AL, U0 36 Wi 1600 f .40 >k 27°C %, Hi
TAE: H AR & SO P SR AR T il — 2 1, 0
BRI PR SUE B AR R AT Y B T
o AR T B, — R AR Sk, AR A2 R, F—
ke e BIGEHY  ZETE AL B AT DU S sy AR
BISEHR AR B T AR EE T SCER 40 48
H T — A TRl B RS T s, SR
R ARAIRAS AR L, 3 AR T Ab sk
R, SR ARSI ERA R R R X 4
HAR T VER A 43 M A 4328 FE ST T B30 2 i 1)
J, SEI T B R BB FIR IR, S n il SR AR
1509 2R 2 AR IR 3 80% LA b SCRR[15]
W T —421 A s BB (5 B AT 43 S AR
R4, NIRACH B AR B3 T KA B, R
RS REE RGH S A TR R AE AR S, T BENS
A sheziil ZFh G  ZOCRAN, SCIR[ 13,42,43 ]
MR TR (S B AR S S hEGEAT THSE

@HAIHEF L

MR — R IR E SR TR — 20
I HABZE . st A - 80293 FF-10 8 737 2%,
XBEAE B TR, — MR U T B BOF A
SRR, TN R S AR —E A S R

20143 A March,2014



‘?Q Q*"fg#‘f& Journal of Library Science in China

TIHREAE SRR RS SARNLT FAEF T
PRI, SCHR[ 14048 T E NG R RS T 20
PSRN GE— A [R) L, A TE 44 2 1009% K5 H.
AKGE BT AN A i A TR I
AL U TBSREE D T FUB SR A E R I
FIRTRR IR A SR . SRR 19 ] i 74
45 Web _EH BLAITZS 7™ it 505 K0 , S8 AR 4 40t
SRR BT 36 AR =AU A R
PRSI T DUBCRE, SE B A fE
) SNILEI

(3) BfE AT

S RN LI AE 5 R SER L
AT AR SR PR IR, B B RO,
EIETE S A RS B AR A R B L S A
SEEATG, Q2001 AR T B, A
BRI 8,237 4000 , il 2 I N B AT L
[ERSIAVIWENE = R (I OSEsS S R MAPTHILE e
bEaya Sl AVIWE RO PIEs 2711 B P 1 BT ¢RI
TTARFIEAHHIOIN , T4 ) — BB R T
BRAF, T ARSI 5SSl O AR
TOIPRHRIREE AL [ ShAE A h 2T Sk 24]
TRARA T DIEE AR S SOAR il O DU ELR
TURYEAS AR AN EEA T RSE, B e Ui
EEUERYRRE SRS MR A E RO TR E A
BUERRTC A RE VPR S A B RROT
TR R RIS A2 AT

3.3 UL SEAR Y

TEAF BANPIUR, AP TE I RS EART 1%,
SIS T RO I R AR T A 7 8, AR
FIHDO X PR R I IEE 1 (H R B R
SRR 13 TR B 7, 3 A AR
5 ESCrhas I R EHE R SRR R, t TR RS
BIHECAANZ  Fab i R SRR R E U
HAT R, ELFA R LA B A S A L
AHE B A P TR 75 X A T RO R

P T R () T 1%, — et e Sr AR iE
TR Tl 7 B LB gl PRl 5
S AT A D) 2R B TR BRI AR AN

HEm4% $”—O0H Vol.40. No.210

[FIZSAIR BB B T B A R R A RF R R,
SCRR[ 310 TR MSEME R RS T A 84
ANFHIETRATREE . SCHR[ 41 ] 0 1 iR R 285k
HA5 B4 By TR ORI AR, 248K AFAFiA]
PERHNANEAN . FAT 0] LIAME FIRHE TR,
ST Bt AT Lk Bl B e A 2B R
B/, s FRFRBEE R, BEITR S A
B AT AU AN T EAR R . SCHk[ 3,14 ]
SUREF T 1 D)3 i oA g 9 WG T L DU e S8 T %of
HIE S AR T RS I,

FEAARASE P )2 R 0) %) T , )22 ) g
BBV, AU EEA T A PR AR A
51l ARSI 22 RN ), RN vk T LA
RFEETF LR B T e R TR U B i,
HX AT E B TEE T, T BRI,
TR RS (R B TR SO R FE TR , 19
FRIUFE R PR A BRI, EBUAEF B HhER
YRS B Al T TR R 74
P 1 R A SCASRLIN 10 , ARAE
FHAAFRILE, BURR K, 3 LIF 2 Bri it
FARZRREM R, B, X R TR, B 5T
AN GULTFARRAE H IEN 2R A0k FRoR, A
AR T3, SCHR[ 407 fi FOE A T 3HEER
SR TIF R B GATE R4, 5l T AL
JAPE FUNTEZ R FRFN, SCRR[ 23 ] T e
HERE 1992 4FFR Y SC GRS S Sy MU )
FoRER, AINEA — I B T E
TEHUIN, S T 3800 K P R B I &5 5 k>R
T B U R

o VBRI T B e TR T, A S ot
FRHEMCR T A SRE F AP X SOARAT T 40
TR AR . SCHk[ 37 ] RO TUAL B T AR A1 45 43-17)
FRIERRTE: SR 5 R R 22 8] ) 56 2R i 2 il
LA , SCERE (A TR AR, SCHR[ 461
H—2 SR T ASRE T A AR B RE T
RIZAEAMHAR SR IE 12 AT FHE MRS
fiE R SCRMIEAE R R AR 535 | A SRRl
BRI W B LR 2 i 98 AR = 24 3T
HRH R AE P B 2 A 4 SRR [ A8,



R B BZT WK BERESHBEIRREGA

Wu Chao, et al.; Numerical Information Extraction: A Review of Research

3.4 HIRESRSTr T

SPRUE A BT A 25 SR A TR AN 1R %ot
RGN, X RGP 0] LU Ab B B 15
b RERESRAR TR AR AT R AR AR S — R
FIFEER, XHMEES AT ST RGN i E
FA N FEARI —B 53, X 45 RIEA T T Ho4K
B e orR e w W [ e S 1 o s NS 3
A,

H AT R 1 b LR B — (U
IR B R P A R 5 | Afih4:
R(P) FHIER(R) MHLEAPR F A, mifii
SEFRPRIE N RE 4R R WSS R AAF IR, E i
BUR B 5 B — a5, —3R A AN G B B
IR E BA — R R AR, X EF LA
AT A P AR AR A TP

FENHMEES T TR ST, W25 A
FW SR G A L TR S g, i
et SRR, AR IR B SCREg e T AR R AR
SERUANFAE, SCHRT 197 F T U4~ g 3 4 500 A4~
ARDCI BT HEAT TR, SCHR[ 40,42 ] BEHLAEL T
1998 4 1 R B ) vh— 5 i el v ek ik
AR, SCHR[41]%F 2M 22 19 B S iBE R b AT T
I,

[IRE FURE ] P R = AN84%, (8 H T
AR RIS AU RIALBR 3R 0] LA AE X B s
HIPEM 50T, (EFE SRR, SCRk[ 48] 4 M
50 J 100 J 200 5 P TTHT AR SR N 2Rk, il
BRI R 100 45, il =F LA n
BIEPRFIER R G TN GREARHARURT THiH
GERLBOSN R RIS A N SRRk AT X6 L
K, 2 S A5 A A 2538, X 45 SR PR
AR T AT, 1 SCHR 37 ] AR PRI ZRAR A
SERIRFIDCER , 43 AT 1 3t AT AN i it
AT S FHUIZRSE A — 5 oV R a4 i F
ORI BE A (1 — B VA A T
HIVERINZREE . T LA3E 2k X b st b I A e
RSSO RN 38 T R GER mT RS,
PR ISR g PR ]300 A 7 S 30 vt LA B

3.5 RiHSHr

BEAR BN TS AR )12 AR e 240
35 Lk | 2 5 40, s ] N AL B R
45 A Shin/E R G0 MEEUEAIOCE S EEAA
AR AT S BT T AR RO X EUE S
S SERRR S B R T A A A B TR SR B
SERE T RIS AR, R SR AT T 1, A
W7 ) SRR AN K i

Voorham J 1 Denig P 5% HL -5 7 SCAS HP AR
DRIGIRI T AR R B IG RS , fo 4 13 Rl a4
{E, Qui s B ARE LI A R T —
ABUASNE ZR G0 AEPIFP R AR TR R G0 ik
1175280, 45 RV B0y 89. 8% , it 100 4>
FRNIARCEE P 7. 8 204 T T Ts
3210 43050, Turchin A 28 A FRIRRET ST T,
FFHIE ek BRI S SCA A B A, 75
) 93.2% A HERG R, SCHR[S51] M MEDLINE 1
T 2R A DG SCEAR L R HTIENh EOL
MR T4  TEAR IR A ER A T 44 2 DU 2T L
MOTEOL T, 215 98.84% 11 43 [B] R A1 94. 70% 11 1
s,

SCHR[ 52 FN[ 53] AYRIFFE A BRI T sl 45k
HEATREFATIN | AT T AAHT IR AR S S 1 & T
FEABE R I E] fiks i T A R R
HFREAFEUEAT B, SR 5 AR [R] A Al oAt
15 B AN B S e, SCik( 53] 7EHT At
SCEE A E (4 T R AR 8] 255 51 R 31.3% A
6.3% TETEZTERI ARG 44. 8% HITERZRAN 60. 3%
B BIZR Sk 38 A1 [ 39 )% W T Fh i b A B Y
ST AT AL FHF s, HoH SR 39 ] % F 7
AN TR A TR R IR F] 98.7% , T AN B
TUHAMBURER IR T 92.8% , fe)o 1T LIFE G LL

A A ERURIRE AT LUS T 452450, SCiik
[ 54 VHET RN 5 2 TF G 7 45 A ol R i)
51755 I PE R [ 4 i 4 SR, T B e 2 A
S SR FAESE] 89% L I, F34ME SCHik
EIFZE R S H S P A S A T T AU SR , 3k
57 95. 6% 43 [R15F11 90. 8% (AIERRR ") A %

20143 A March,2014



‘?Q Q*"fg#‘f& Journal of Library Science in China

[RVRE K FBOE AR T2 98 R G v T & 35
A

SCHR(17].[23] [ 33] 58 T HLERBHiIE R4
FREEAR B AR BR AL, o [ 17 ] SE3 T s
TR L ) R T L, BT L T LA B it
FRGE, TEDUE B 1 E L A IS 93.93% Y 3
TEHEER R3] 95. 40% O HERG 2, SCHRk[ 23]
BF5E T W D0 SE R HILAS B R 4 A SR BT AL
VA A TE AL IR R T T R T B A AR AR AN R A R
FIALFRA AL IR SRS A, T 1k B T
Hbr, SCHRL33]AFFT T 08 Hia (6 BH 1% m) i, 3
DML AR B R 40 TP B0 AR AN B K 3 99.
6% IHERIR

1 A S Rl AR B B E R B
FHECAIBFSE , W SCRR] 55098 T IS R G Pie i gl
MR SR TR, B 91, 97% IR R | 1245
XA RGN HA B X

K FEMEFRTT IO LU A AT
J S ) S YR SRR SS . SCHR[ 24
IR AT 28 ) 22 i SCE VR B AT 56 R B 1
HRSOTHH T T ARSCHIT , AR S0k P Je
TOAMECR = BT AT T

4 Hit5itie

i AT, AT B S R T RE A B
TS EAT LU TR

4.1 fhIREARIR S LU Web UL

S RTEAIR 7, AT A B, HRTR BT
TR 2 LUB TR Web IS0 JE R AT g
ALIT LA e BRI A R i 2 S o 52
FIER , e DR, T 75 0 s L, T 2 i
TR ZZ AR R IR Xt e AT TR B iR
BRI B R s R, B &R
FRTFRH LR 22 0 T IR IR AT T 0 %2
RIS, 5350, Web [ BT EAT 25 R ALAE AT,
R T BIFFEHAERE 1T HLABC R 2R 5 3R

HEm4% $”—O0H Vol.40. No.210

4.2 PO R 2 DSBS SR
(EISSOER

FHBO R 2 A — Je——HHCRAEAS B A
BB RO IRUAR B, LIS =M
SRR EROTHHBOS R Z . KL
(AR ARIA SR 5 B 0T,
T AR A R S, AT SC P A B AR
TR HIIBITSE A F T T A% 8 1 LR 555k B Ao
BILHZ1T7 50, B 52 B SCHR A R B T A9 4
G AERIA I, S A5 R 55 56 1) TR 5 14 2
il ERARNE T 9 TIE SC AP B AR T R A
FARZ (RN ER T LR 2B T MR
Fo H LT 4 7 1 2R LA R B B (B R T
JESF- 15 B 28 T LR SRR RIRURIRL B K iR
TR R IR

4.3 BOTIEDAE T RN A

BT LTI E R £, AT 5
T, 35 A SR A BB R SR
W RV A, PR L KA ]
B ARFES TRk, MEETSr
LA ERMBERIE TR, H AT B R TE R
PR E R A ST | S TR B v o 4
X, EIFAE A B9 2R BLGHR R] LA
i PR R A 22, T LS TR0 By 12 T % A
PEAESS . B FARTE S AL B B PR & e FI R
HUBSTERLE AT S , FeA T il L5 iy 2k
FHEHHIES | ANBELS BRI T K Pl
T RLES A UM, sVF T DL — 2 sl

4.4 fRESRHI TR A

IR R U A S AL TR X — (7]
HI FRATTAT L5 18 I 221 A B il M2 SR A 7
W RS R ATPA AR, BT
AR AS A BB - Sl T, TR £ S A
BT IR st ik SR 3 20 #R 1EH |1
IYFRIRITIER 0 73 Fn AN IETR I T7 1, )
PR EE R P HESS  WERPTBr4s 23 4K



R B BZT WK BERESHBEIRREGA

Wu Chao, et al.; Numerical Information Extraction: A Review of Research

A—E M R = NEDRORIRT, e e s

JITA R S BARNT BT o 20 KO L SR
S, 80 73 LAEFIRIETE 60~ 80 pFn—fik,
60 7PN TR FRRBIE, F3oh, XL A e AT B
it AN R A SRR A R A AT VT, to ]
PAGEEN T X — A R, AR PR AN [ LA
AR RS 8 20 B EA T IR PATIACA

4.5 PHIBUESA) iz

S B A BURAT B s 9 S AR A, i L
NG TSR A SEBRACR AN, (U2

SEZ 30k

e 5 BB LR b th s L.
Z I U 5 N R G A R N e — 25
WRE KA.

Hlef B IR AT 7 B AT B B S (e
BIRHRTE 2B T — SRR 9555
B ARGE AR IRB DO RG RN, o T4
({5 S EUR T2 R, W AT R 23 2
T BRR PRI fi 2 ol BAT A [R) RIR TS 50
N AT VERITE , AT LA 80 3] AR D
IO R AR 577k SERPPA RS 2
PATIE 2PN

[ 1] FBET XS BB ARSI 2E T BB A0 [ 1] 15 RS 5528, 2008, 31(5) :769—-772. ( Zheng Yanning,

Deng Bo.Analysis of information extraction technology in information science[ J]. Information Studies; Theory & Applica-

tion, 2008, 31(5) : 769-772.)

[2] FREE A, Fib b SUE B HEUFEE R [ M4 Bl R, 2010, 181-182. ( Cheng Xianyi, Zhu Qian, Wang
Jin.The principle and application of Chinese information extraction[ M].Beijing: Science Press, 2010:181-182.)

[3] PHEESUEE A0 RIS D] KIS LI PT K2 ,2010.( Wu Fei. Research on value extraction from Chinese Text
[D].Taiyuan; Shanxi University, 2010.)

[ 4] FBET, AR A F BRI AR S R b N FH A0 [0 ] AR EEIS 5 52 8., 2011, 34 (12) : 1-4. (Zheng
Yanning,Hua Bolin. Application of the sentence-level knowledge extraction in information science[J ]. Information Stud-
ies: Theory & Application,2011,34(12) :1-4.)

[ 5] Bliffs, JRIAEE, SRR A T [ ) . P I AR 244R ,2013,39(1) 1 100-111.(Lu Wei, Zhou Hongxia, Zhang
Xiaojuan.Review of research on query intent[J]. Journal of Library Science in China, 2013,39(1) ; 100-111.)

[ 6] FI5, MM [ESN Web Archive BIFFE SBR[ T]. thIEEIR2H2,2013,39(2) :36-45.( Wang Fang, Shi Haiyan.
Progress of foreign research and practice in web archive[ J]. Journal of Library Science in China, 2013,39(2) ; 36-45.)

[ 7] RFh,EEEESMIMNEE BRI T AR T]. W EE-BIE2EH ,2012,38(6) : 100-110.( Wu Dan,Qiu Jin.A review
on foreign studies of collaborative information seeking behavior[ J]. Journal of Library Science in China, 2012,38(6) ;
100-110.)

[ 8] Ahhfbk, RIEILSCIREEAR AR H7 32 527 [ 1] 4R ,2013,32(4) :337. (Hua Bolin, Wu Yishan. Literature review,
seek to be different [ J]. Journal of the China Society for Scientific and Technical Information,2013,32(4) ; 337.)

[9] fbibk, RN 2P FEFLEL T MG 1] A5HR%4M,2013,32(3) :225. (Hua Bolin, Wu Yishan. Multi-source
information need multi fusion method[J]. Journal of the China Society for Scientific and Technical Information ,2013,32
(3): 225.)

[10]  ZE0OFI BRE A, A E B0 AR B AR 9T 2538 [T ] FEEAL TR 5 )0, 2003,39 (10) : 1-5,66. (Li Baoli, Chen

Yuzhong, Yu Shiwen. Research on information extraction: A survey[ J].Computer Engineering and Applications, 2003,

20143 A March,2014



‘r@ Q‘f"f?#'f& Journal of Library Science in China

[20]

[22]

39(10) : 1-5,66.)

Fayyad U, Piatetsky-Shapiro G, Smyth P. From data mining to knowledge discovery in databases[ J]. Al magazine,1996,
17(3) : 37-54.

Hard D J. Principles of data mining[ J]. Drug Safety, 2007,30(7) : 621-622.

SR FET CRF (1P SCin g SEAUIIRSE D93 . F3HK2%, 2010.(Shi Haifeng. Study on CRF-based Chinese
named entity recognition[ D].Suzhou: Soochow University,2010)

NG FET ARG AL SCR R SIS S0 AT R GERO (5 B AR D] R KR, 2011.(Huo Yan. The information
extraction of unstructured document extraction and analysis[ D ].Tianjin: Tianjin University,2011.)

Murata M, Qing Ma, Torisawa K, et al. Extraction and visualization of numerical and named entity information from a
large number of documents[ C]// IEEE NLPKE-08, 2008 1-8.

Murata M, Shirado T, Torisawa K, et al. Extraction and visualization of numerical and named entity information from a
very large number of documents using natural language processing[ J].International Journal of Innovative Computing, In-
formation and Control, 2010,6(3B) : 1549-1568.

BR A AR S DU I TR AT A4 SR U 5 B R e[ C 1/ 50 R A Las BT 22,
5%,2009:172-179.( Zhai Feifei, Xia Rui, Zhou Yu, et al.An approach to recognizing and translating Chinese & English
time and number named entities [ C]//The 5th China Workshop on Machine Translation, Nanjing, China, 2009; 172
-179.)

Kiiiik D, Yazici A. A hybrid named entity recognizer for Turkish[ ] ].Expert Systems with Applications, 2012, 39(3) .
2733-2742.

AL SETAMRN Web iz 7 G55 BB AT D] M A BRI MR K, 2009.( Yuan Lihua, Study
on web-oriented aviation products model information extraction technology based on ontology[ D ].Nanjing: Nanjing Uni-
versity of Aeronautics and Astronautics, 2009.)

A2, PV, S SET Web IOTHRAUTIZ IR 51 AU L) ] W5 R4, 2008, 27(2) : 163-168.( Wen
Youkui, Sun Ming, Wen Hao, et al. Information knowledge element mining based on web and semantic integrating map
[J].Journal of the China Society for Scientific and Technical Information, 2008, 27(2) : 163-168.)

B IET Ontology Y Web FARAUEFICHIBUIFT S SE D] KHE: FFFF K, 2008.( Zhao Hong, Research and
implementation of numerical knowledge element extraction over web tables based on ontology[ D].Tianjin: Nankai Uni-
versity. )

FRRUE, 1 T BT 45 Web AR 15 BAHUITELRAR 1) ] IR AR, 2008,24(3) : 24-31.(Zhao Hong, Xiao
Hong, Xue Dejun,et al. A survey of the research on information extraction over web tables[ J ].New Technology of Librar-
y and Information Service, 2008,24(3) ; 24-31.)

A Internet JEEHFRGECT SEAAFRILARPUEAR [ T] B ILRLAEOR PB4 HAARIERR, 2004,
22(3) : 31-34.(Cao Luosheng. The technology of distinguishing expressions of digits and numerals for browsing transla-
tion system[ J].Journal of Foshan University( Natural Science Edition) , 2004,22(3) ;31-34.)

1 Ut S AL SRS B S SOR BB OCIZ 85 [ 1] A HEHL TR S R, 2008, 44(30) @ 150-152,222.(
Xiao Hong, Xue Dejun. Numeric knowledge element mining based on large-scale realistic corpora| J].Computer Engi-

neering and Applications, 2008, 44(30) . 150-152,222.)

HEm4% $”—O0H Vol.40. No.210



R B BZT WK BERESHBEIRREGA

Wu Chao, et al.; Numerical Information Extraction: A Review of Research

[26]

[29]

[30]

[31]

[32]

[33]

[36]

[37]

A4 R AR, S AL TRIFOTH SORAIRS [ )] 18 H#412,2006,25(3) :282-288.(Wen Youkui, Wen Hao,
Xu Duanyi, et al.Text knowledge indexing based on knowledge element [ J].Journal of the China Society for Scientific and
Technical Information,2006,25(3) :282-288.)

A2 SCRAUTHRS [ C1/ /8 JUR AR FRLE BAE M ARBTHY 22, BH, 2005: 59-66.(Wen Youkui. Text
knowledge element indexing[ C]//The 19th China workshop on computer information management, Yichang, China,
2005 59-66.)

A ZE ARESE, BUAE, S AR TTIZ R M ] V5 %2 . 74 22 i TR 2% 1 it , 2005 . 177-183.(Wen Youkui, Xu
Guohua, Lai Bonian,et al.Knowledge element mining[ M].Xi’an: Xidian University Press, 2005: 177-183.)

KR, T S RIS U 4 S A BB AR i Y S R AT [ DL 2E FH - ZR AL R4, 2009. ( Wang Yongean.
Study and implementation of ETL technology for complex scientific text data [ D ]. Shenyang: Northeastern
University,2009.)

BIR XUA, £ A2, 5. RE-OEM: —Fp45H 4k Y8 oo 5 AU sy [ - MUM FHBITSE , 2008, 25(9)
2647-2650,2654.( Cao Shunliang,Liu Jie, Wang Jian, et al. RE-OEM: Model for information extraction from semi-struc-
tured biological data[ J].Application Research of Computers, 2008, 25(9) : 2647-2650,2654.)

RS2k T 1) 52 2B IR A B O R AN B 258 [ D). L3 . B LR, 2005. (Deng Xubin. Study on data extrac-
tion model and algorithm for complex data sources[ D ].Shanghai: Fudan University,2005.)

AR, RTINSO SR BT ARIE AR R [ C// 1999455 BT s PR+ Sl BUE SR,
15,1999 1116-1119.( Lin Hongfei ,Zhuang Engui, Yao Tianshun.Digital features extraction and representation for Chi-
nese text mining[ C]// Proceedings of the Qingdao — Hong Kong International Conference on Computer in 1999, Qingd-
a0,China, 1999; 1116-1119.)

M BRSSPSR IR B A SIBCRAR R LR [ ) ] /N B SR S8, 2007, 28(11) ; 2074~
2079.( Lin Hongfei, Yang Zhihao,Zhao Jing. Mechanism of automatic extraction and similar retrieval for Chinese texts
[J]. Journal of Chinese Computer Systems, 2007, 28(11) : 2074-2079.)

WA, XS, EAEDR , A DO LER B D RGR RO ANBE C 1/ 20024 4 L AR BRI 23, AL 5T, 2002 86—
91.(Chen Yin,Zhao Tiejun, Lv Yajuan,et al. Identification and translation of numerals in Chinese—English machine
translation[ C]//National Symposium on Machine Translation 2002, Beijing, China, 2002; 86-91.)

Treumuth M. Automatic extraction of time expressions and representation of temporal constraints[ EB/OL].[2013-02~
25]. http://math.ut.ee/ ~treumuth/ NLP/ Treumuth_Term_Paper.pdf.

Negri M, Marseglia L. Recognition and normalization of time expressions; ITC—irst at TERN 2004[ R]. Trento; ITC~
irst, 2005.

Hacioglu K, Ying Chen, Douglas B. Automatic time expression labeling for English and Chinese text[J]. Lecture Notes
in Computer Science,2005, Volume 3406/2005 :548-559.

X ] S, o SR I TR e ) B R R I R ISR [ D TR L P R 2%, 2006. (Zhao Guorong. Research into
temporal expressions of Chinese news[ D].Taiyuan: Shanxi University, 2006.)

SR T RS R BB AL A AORFIE SB[ D] i . EIK2E,2007.(Wu Zaoliang. Study and im-
plementation of merchandise information extraction and fusion based on search engine[ D].Shanghai; Shanghai Universi-

ty, 2007.)

20143 A March,2014



‘r@ Q‘f"f?#'f& Journal of Library Science in China

[39]

[40]

[41]

[42]

[44]

[45]

[50]

[51]

[52]

e BRI, SR SRR A B 0 BT A —Fh Rt B SO 2k (3E30) [] 3R, 2008, 19(2) : 209-
223.( Yang Shaohua, Ling Hailue, Han Yanbo. Automatic data extraction from template-generated web pages[ J].Journal
of Software, 2008, 19(2): 209-223.)

RESC, TKFS — BT HUAIA T53-17 ) v SCEU SR m U [ C 1/ 45 L v SO B A B E PR 2 BUe SR i
X,2007:36-40.( Xiong Wen,Zhang Ling. A rule based and no word segmentation Chinese quantifier Phrase Chunking
[ C]//Proceedings of the 7th International Conference on Chinese Language Processing, Wuhan,China, 2007 36-40.)
FIRE R 25 SR BU IR A AR I C /45 =i HNC 555 2RI A AR 28 308, bt 2005.
171-178.(Bai Xiaoge,Li Yijie.The language model and recognization of quantifier phrases[ C]//Proceedings of the 3th
HNC and Linguistics Research Symposium, Beijing, China, 2005 171-178.)

TR RESC, 28 U S5 TR B GE R R E 1R [ C 17/ 45 L i fE BAL B PR il Sc gk i
W, 2007 295-299.( Zhang Ling, Xiong Wen, Li Yijie, et al.Recognize modern Chinese quantifier phrases based on a
knowledge-database[ C]//Proceedings of the 7th International Conference on Chinese Language Processing, Wuhan , Chi-
na, 2007: 295-299.)

F595 AR AT R IR 2 SB[ C /48 =m0 2318 SO TEFH |, 2006:331-337. (Fang
Fang,Li Bin. Corpus based investigation on MQN phrase[ C]//Proceedings of the 3th Student’s Workshop of Computa-
tional Linguistics,Shenyang, China, 2006 331-337.)

Tatar S, Cleekli I. Automatic rule learning exploiting morphological features for named entity recognition in Turkish[ J].
Journal of Information Science, 2011, 37(2) . 137-151.

[2gehf. SC ST IHBEMR R [ 1] I TBHLER , 1992( 1) :801-808. ( Chen Zhaoxiong. A new context-sensicive subcategory
(SC) grammar for machine translation[ J ].Chinese Journal of Computers, 1992(11) ; 801-808.)

IVEIR I THH AL 10 A W 27 SCARSZ A AH G IR BEIFSE [ D] RV : B JRIE Tk %, 2008, (Sun- Chenggie.
Research on associated issues in biomedical text mining based on discriminative models[ D]. Harbin: Harbin Institute of
Technology.)

Xl — T AR E RS 2R [ 1] AR 2R, 2011 (8) : 1-4.(Liu Yining. Overview of research on academic
definition extraction[ J ].Information Research,2011(8): 1-4.)

Bk 5. SOl BABOC S AR BFFE 552 D] b at: JbatHi AL 2%, 2008. ( Yang Yonggui. Research and
realization on the key technologies of Chinese information extraction[ D].Beijing: Beijing University of Posts and Tele-
communications ,2008.)

Voorham J, Denig P. Computerized extraction of information on the quality of diabetes care from free text in electronic
patient records of general practitioners[ J]. Journal of the American Medical Informatics Association: JAMIA, 2007,14
(3): 349-354.

Turchin A, Kolatkar N S,Grant R W, et al. Using regular expressions to abstract blood pressure and treatment intensifi-
cation information from the text of physician notes[ J]. Journal of the American Medical Informatics Association; JAMIA
2006,13(6) : 691-695.

Fukuda K, Tsunoda T, Tamura A, et al. Towards information extraction; Identifying protein names from biological pa-
pers[J]. Pac Symp Biocomput,1998. 707-718.

Murata M, Qing Ma, Kanamaru T, et al. Development of an automatic trend exploration system using the MuST data col-

HEm4% $”—O0H Vol.40. No.210



R B BZT WK BERESHBEIRREGA

Wu Chao, et al.; Numerical Information Extraction: A Review of Research

[55]

[56]

lection[ C]// Proceedings of the Workshop on Information Extraction Beyond The Document, 2006: 1-11.

Nanba H, Okuda N, Okumura M. Extraction and visualization of trend information from newspaper articles and blogs
[ C]//Proceedings of NTCIR-6 Workshop Meeting, 2007 243-243.

PR, RG2S i 1 B U i 44 SB[ ] BRI B AR A, 2012, 28(11) :47-52.( Gao
Qiang, You Hongliang. Study on named entity recognition based on cascaded model for field of defense[ J]. New Tech-
nology of Library and Information Service, 2012, 28(11) . 47-52.)

Nadi F, Ranaivo-Malancon B. Using frames to infer numerical extracted answers [ C]//2nd IEEE International
Conference on Computer Science and Information Technology, 2009, 14-18.

AT 2 ST RS 188 . CNKT AR -G [ T ] BRI, 2007, 27(5) : 220-222.( Zhou Xiuhui. Knowledge ele-

ment search engine; CNKI knowledge searching platform[ J].Modern Information, 2007, 27(5) : 220-222.)

5 M PEAREARZERMEA A, @A LR T A 15 5, ¥R%.100038,
HEy PEHAFHAZESRIFRAER LA FIP WHHEAESIF, @aUtitRE L,
fehibk LR RFREEFRAMLE @iULE . AR T AR REAEL S5 5 ¥R%.100871,

(Wcks H . 2013-05-28; /&84 H 11 . 2013-09-21)

20143 A March,2014





