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Record Extraction from Large-scale Text Resources Considering Topics

JIANWEI ZHANG," YOSHIHARU ISHIKAWATt
and HIROYUKI KITAGAWAT ttt

In recent years, the research on record extraction from a large number of text documents
is becoming popular. However, there still exist some problems in record extraction. 1) When
a large number of documents are used for the target of information extraction, the process
usually becomes very time-consuming. 2) It is also likely that extracted records may not per-
tain to the user’s interest on the aspect of the topic. To address these problems, in this paper
we propose a method for efficiently extracting those records whose topics are relevant to the
user’s interest. To improve the efficiency of the information extraction system, our method
identifies documents from which useful records are probably extracted. Those selected docu-
ments are first processed in order to reduce processing cost. Moreover; from these documents
user-desired records are apt to be extracted so that high extraction accuracy is obtained. Our
experiments show that our system reduces the processing cost with achieving high extraction

accuracy.
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1. Seed : BI/RL a2 — FESE
2: Doc: XE) KT MY
3: Doc_tag = attach_tag(Doc)
{EEEHRS 73T }
4: repeat
5:  Occ = find_occurrences(Doc_tag, Seed)
{FH VI A%EER}
6:  Pat = generate_patterns(Occ)
{1y =V RER}
7:  Rec = extract_records(Doc_tag, Pat)
{Vva—FxHt}
8:  Sorted_Rec = sort_records(Rec)
{va—-Fxs 7417}
9:  Seed = Seed U Top_k(Sorted_Rec)
{ b koL a— F2EmM}
10: until termination criterion

11: return Rec
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Fig.1 Record extraction.
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Algorithm 2 XEBRRZRAE L7V 2 — FHiB
1: Seed : /R 2 — FES
2: Doc: LEVEKY M _
32 D: Va— FHHAXEES, IHRRTIIEIR
La—FE2ELXEILLL A
4: D_tag = attach_tag(D)

5: repeat
6: repeat
7: Occ = find_occurrences(D_tag, Seed)
8: Pat = generate_patterns(Occ)
9: Rec = extract_records(D_tag, Pat)

10: Sorted_Rec = sort_records( Rec)
11: Seed = Seed U Top_k(Sorted _Rec)
12:  until termination criterion 1

13:  D_new = select_documents(Doc)

14:  D_tag = D_tag U attach_tag( D _new)

15: until termination criterion 2

16: return Rec
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0, TPRETLI—=FDT 14— F3y 7 OBSHICDO W
TRRam 9 5.
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(Apple, Cupertino) &\»9) L a2— FiEIT BIFR
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¥y 7_] k=735, Fig.3 Extraction example.
- EARBEME MBSz a—F
iZB bj‘ % /_ﬁﬁ:% & i%ﬁﬁ iﬁﬁf{j} THWVWHDH 2?) Company Location Feedback
5. 72k 21E, (Com Corp., Santa Clara) % Apple Cupertino O
(Cupertino, Calif.) &\, BEHBERIMBIZFT ?3‘;\;%& M;/E;n\ifciiw 2
- TREMENT b OFERERICAL L. NEG Tokyo o
(Com Corp., Santa Clara) DT I 5 &4t :

% “Com Corp.” ¥, BEIERBEMHIZICLoT
“3Com Corp.” D—EHEIYEONTbDTH
%. %72, (Cupertino, Calif.) TiL, #HHHT
&5 “Cupertino” BPRHABIZERABINTVWEZ
Ebdhs.
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bDTHAD, &4t EBFTOBBRTHEE> TN 5.
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Fig.4 User feedback.
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Record with Feedback & Salient Word with Feed-
back LEERFETIE, 74— Ny 7 OfER%, 21—
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OFEFUCFIAT 5. FEHIZRETERRS.

4.3.2 XEBRRFE
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o770l a— FPHBINLZENEZLNS.
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MEIC LT, R+FETE, 2—¥FD 74— F
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TAHALENRD L. 612, kL a— FPER
EN, =R T4 — KNy 2 %52 CTUEER
MBEZEE LIS, IR TALENDS.
CDERT, ZOFEIHENIIIETTRET
TOU—FTiE R, KFETE, AFTFv 2T
HTOLARBEATALILICLY, E2IEFTHV
WMHEBELERTE S\ ) EREZRTHBT,
COFELHBHRICED 5.
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e Salient Word with Feedback (SW-+F) :
R-F#EE RAF RV a— FICHE L - HEE
DLDERBREMELETLDITHT L, SWHF i
EHTH My 7 2RTEBELLHEELFEL,
BBRFEGEEETH. FEEOHRNZ, gL
a— NHEACEES BT L a— b
B - 72T bNS. ZOFETROHOL
OJ— N XEESPL OO L O — FOKE
WX LT, =BT 4= FNv 2 EnTF5. K
K T4 —FNy 7 OEHRE D LI, BAXELHE

BEXEPOLALFENLELEEZID L. EHIT,
%ﬁiéﬁémmﬁ%ﬁﬁﬁé_af,@éi%
RS 2 BERICIEALAHT 2479 . EALICT ¥
AT ENBBEEL, - YHEEEEONE Y
7R RTEEAVD L. ®FEIC, TV 7B LD
%a%@v,mﬁﬂ%&ofﬁf%ﬁéﬁmb

BEDHH LA OSCE LI T 5. SWHF ik
ﬁ%ﬁ%k#ﬁéié%%%Téﬁwﬁ,l—ﬁ
DT 4= Ny 7 OEREFATA. TnLED
XEOBETIE, M SNHMEEE v, 12—
FOT 4= NNy 7%l BEE L\,
MBOFEMIILUTOLICRSE.,

(1) WALELIFEELEDER
FF, 1o EOLI— FASHE SN CELE
ﬁﬁAii&Té BHEELEEAANOELE

TROXNTRAIT %259 5.

r+pXxXu

—— x 1 1
r+wtu xlog(r+pxu+tl)

(1)
d ZEHEEECEEETOXETH L. r ILE
d ol snh/, #HTA My 7L a—-F
DETHY, wito by 7D a2— FOKT
H5H. u T LT (b5BWiEd
WTERV) La—FoKEET. pld, 2—¥F
o DOHMIE-Z SN TWwirnl a— K75, #H
THIEY ZIARLTWARETHL. Rixh
FAZICELTE, p KRR ZMEERBRNICE 2
LT LEREET S, BBOERTIE p D% 1/2
WZERE L7, EROFIHEXTERHE SN Aa 7D
B FOXELEAGLEICTS. INT, #
EXEILEIND Py 7D L a— FH% HIH
SN, L2 FDL) L a—- FOEEREFVD
DE%b, F72, BEXEESLELRLLWE
5 VF LI ng HERY, FFEALELTA.
(2) HHEEEORER
Okapi'? IZBWTHEDEAMIITICHAVS T

score(d) =

My 2 2EBR L KEEXEBRE,S>O L 32— FiiH 113

%&%ﬂ%bf U)T ER S N-@EEFICH

BLBHE L ICTROAIAT (525 .
(r¢+0.5)/(n1—r:+0.5)

(ne—7:+0.5)/(ny —ns+7r:+0.5)

; (2)
re WHEE ¢ 2 S CBAOMETEY, n, THE
t xBOXER, n BBRMOBEETEH, ne 1T
BMEOEHELERTH LS. EEMICIE, HiE¢
BEOBEXEICHAL, dFEFHEILEI
HIEALZWVIIERITOERL 22 LW EEDDH
5. EBROAaT7 #EtRETARICEITVWT, #HE
VEICHRLAHEELYS V244335, Bk
DHFEOFREME &), MRESFGLEERTS. &
DRBEBGTIROH L LEI—FFHLT
W5 MYy 2DV a— R ENL WREMEDTE W
LEZOHN5S,

e Salient Word without Feedback (SW-F) :
SW-F i, 2—FD7 14— KNy 7 2 REE L,
BEXEFELESUEL B L -FETH 5. A
Hova—-FHERAXE,rOHE SN/ La—
FEAFICL - TEHMEiT A2 L 24 &, HMIcL
I— P2 TEXE (SWAF EoEfEs
XE) EEAEXELTA. DBEOBHMEED BRI
B9 AMEIL, SWHF LEEFEBE $5.

5 = B&

5.1 EERIRE & FBRUS

FEERCFIH LA-3CEY RY M) I1d 1986 £ 5 1992
£ F T 173,039 D Wall Street Journal =z — A%
HTHDH., EREY AT - Namazu* i~ T, X
EYRY MVICEFI 2T A, Namazu 137 — ViR
RETFIWVEYR-PLTED, RREMICEE ha g
F—— FTEC tdf D) DfEE KD, 2 2 HH
WCRLEDLELZ LICL> THAERETZ . BF
FRIRY 7 DFRRC, University of Illinois 252 B L T
WA EEEBRMBEREFAT A, EroxsE Ao A
% (PER), #4 (LOC), ##&% (ORG) & Zoff
(MISC) L\ ) 4RO YT 14574 %3 -TE 5,
EBotg & LT, IT BfRoStt et oPhl &,
AEt & FEROHBIC OV TR 7o 7. 54
=PI L o TREENBIR L a— FEES BFR
FRsEo~7 (M5 EH6) 2bkoi:.

score(t) =

* http://www.namazu.org/
X http://12r.cs.uiuc.edu,/~cogcomp/
asoftware.php?skey=ne
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IT Company Location
Apple Cupertino
Compaq Houston
Intel Santa Clara
Sun Mountain View
Xerox Stamford

X5 [IT &tt] WHEOBIRL 32— FES
Fig.5 Example records for “IT company” target.

Petroleum Company Location
Blue Tee New York
Chevron San Francisco
Conoco Houston

Halliburton Dallas
Shell Oil Houston

6 [HHE&] HEOFIRL - VES

Fig.6 Example records for “Petroleum company” target.

52 F =R
3ETHBRALHIC, La— FHHOBRIZBANT,

I ARXWL L EDBWL I — FASEMICKRS X9,

LVa—Fog v 740%479. Va— D7 ¥ 74

TFRELLT, TRD L) %4 D0FELERE LHE

L7, :

e Pattern number (PN) | L' 21— FO#HHICH
WY — VR HWT, Va—- x5
I THFETHA. —BHIERD/NY - T
WH &N L a— N, B—0/3% — 2 THiE &
NAVI—FINEETEXZLEZLNL-D,
WH/ Y -V BOBETLI—-F V- 175,

e Link analysis of pattern-record graph
(LAPR) : La— NS — D055 2
W7o 700) Y 7BRICE), La—-FET 27
FIFT2FETHE. La—Fe2pLa—FD
HWHICHWO NNy - L OBEFRE—ED) ¥
sEEZ, Va—-FEHERY -2/ —FL L,
2T 7 HRES., Bl a— FiZ% L RS
- THBHENTBY, By — 3% o
Bwla— FEHIHT2 &) HERMROEZ S
ICEOE, La—FERF—VED2ETTTD
VO BEATILERY RAT\v, La— R8s =
DAITRFET 5.

e Document number (DN) : L 22— FOHIE
L7 XEHERAWT, Va—F25 0 7/035
FETHL. BEOXEP LB SN T—
MIZHBERKOD 2L 2 — F X ) EEESE W
LEZLND, FIT, La— P LTHEL
72 XEROEIETY — T 5.

RE D Ty N— A

Sep. 2007

e Link analysis of document-record graph
(LADR) : Va—FeXEPLLB 28T T 7
DY YIEIICEY, La—-FEF UV 2TT5
FHETHAH. LAPRELFEKIS, La—-Feb
I—-FOHBLAXELOMEREE 2879 7TK
L, UYI7RIETL - FELENDRAAT %
BEYT 5.

FHEBRE LT, 4205 v 7T FEORE 1T
7o, RS AL IORT. BRI AL, HMBEXEK
BENZEZERTSH DNEE LADRELD S,
Ny — VY BBEWZ LR EHT S PN L LAPR
HED, A XOETENL TV,

PN & LAPREICEAL Tid, PNEX D & LAPR
BEOHF L BABN TV, Z0OEGEE TR
Vv, SEOEBIRICONTIE, 28T TN —F
Bsdial, 74 XbEENL0, LAPREDY ~
VDT 7Ta—FHREPNEKICKRE(ERZDITHIZE
Lol EZObNE. —F, LAPR ETId#E
LRBIC L 2 A7 OREFLETH Y, NBERREH
REVWEV)BESFH L. 22T, DBEOERTIL,
La—FoS v 7fF0FEE LTPNEZHAVS. %2
B, PNETI, $51 30— FIZx LTHI Y — >
BOFELTHLHE, 0L a— FPEHALEK
ERWTY— 1T 5.

5.3 EER/INT A —SDEE

4.3.2 HTH7: SWHF & SW-F D EERS
FTRA—=FDRFEIZOVWTHRRS, IT *ftEGHE L
7285, SWHF I CTREBGEEZHIT A BICIE, EE
WEREFEHALERE n1 = no = 150 L L
7z. SW-F 06, ffioLa— FlBAXES
& (K5 OBIRLVI—-F2ELXE) OFRT, La—
FEMBTE ny = 333 HoOXELHELELL,
YA UEL ny = 333 HFOFEBELETTD
WL, BEEOBIICHW, IT £HOXRIIB W
Tid, SWHF k& SW-F TR EHFE LTRHAL
TREBEEOBE k=50 EICREL. RIS h:
BHELRLIORY. 28, BHlNOKFIZHEED
SV INETHBH. SWHF L SW-F ETH#A S 7
FREIRO 50 HOBEIZHBEN LD (F 1 TKF
TEMPNTVEHEEE) »32MEH5. INLDHFEL
IT &£t ICHIE L7 H5E (compaq, dataquest,
intel, mips, silicon, sun, xerox), IT &P
\CHIZR L7 BEE (calif, clara, cupertino, maynard,
mountain, santa, sunnyvale) & IT D Ny 7 %%
3 HZE (386, 486, chips, clones, computer, com-
puters, computing, desktop, logic, macintosh, mi-
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Fz1 [IT &4t xR E LA 50 B OGS
Table 1 The 50 salient words for “IT company” target.

(a) SW+F &

(b) SW-F #

386(27), 486(49), apollo(47), calif(l), chips(43),
clara(3), clone(39), clones(30), compaq(29), compati-
ble(19), computer(26), computers(7), computing(18),
cupertino(6), dataquest(28), desktop(21), digital(42),
edge(46), hewlett(24), houston(45), logic(44), in-
tel(33), jose(13), macintosh(9), maynard(50), mem-
ory(31),
cessors(17), microsystems(4), mips(38), models(22),
motorola(36), mountain(2), networks(34), older(40),
packard(23), pc(10), risc(35), santa(37), silicon(25),
software(41), stamford(20), sun(15), sunnyvale(11l),
supplier(48), unix(32), workstation(14),
tions(8), xerox(16)

micro(12), microprocessor(5), micropro-

worksta-

386(20), 486(43), alto(19), apple(7), armonk(32),
calif(14), chips(34), circuits(40), clara(13), clones(27),
compaq(5), computer(26), computers(30), comput-
ing(17), cupertino(2), custom(49), dataquest(33),
desktop(15), hambrecht(44), intel(12), logic(25), mac-
intosh(6), maynard(38), microprocessor(4), micro-
processors(11), microsoft(3), microsystems(1), mil-
pitas(39), mips(31), mountain(29), networking(46),

-palo(18), pc(4l), printers(48), quist(42), redmond(37),

risc(35), santa(8), seagate(45), silicon(21), sparc(47),
sun(23), sunnyvale(16), tasks(50), unix(22), wash(24),
windows(28), workstation(10), workstations(36), xe-
rox(9)

F2 [AWmEH] 2u5e LBED 30 MOKME

Table 2 The 30 salient words for “Petroleum company” target.

(a) SW+F #&

(b) SW-F #

amoco(10), arco(29), barrels(28), bartlesville(24),

chevron(2), coast(7), collapse(30), conoco(17), crude(11),

exxon(8), flelds(12), francisco(22), fuel(13), gal-
lon(26), halliburton(21), houston(16), mobil(6), oil(14),
petroleum(20), plains(23), pont(9), refineries(18), re-
finery(3), refining(4), richfield(13), san(27), santa(25),
shell(1), texaco(5), unocal(19)

alberta(14), amoco(7), barrels(22), bartlesville(23),
bottom(20), calgary(18), chevron(1), conoco(8), drilling
(9), du(29), dutch(ll), exxon(6),
gasoline(25), gulf(10), houston(5), iron(16), mo-
bil(3), petro(28), petrochemical(19), petroleum(24),
pipeline(12), pont(30), refiners(17), refinery(15), refin-
ing(2), river(21), royal(246), san(27), shell(4)

francisco(13),

croprocessor, microprocessors, microsystems, pc,
risc, unix, workstation, workstations) @ 3 f&3E»
bk, HBLEVERESEICZO 3IBEOHEET
H5.

A&ttt Eg e L2a, SWHF #& SW-FT
2, BEXERLIFEENFREENEN ny =no =
150 & np =np = 182 & L7, REHEHICET A
BRI T SHCETAIXERLI VD EZEZ6N0A
729, AMHSHOERTIET 5 XEFEHI, IT &HO
WEL DA CRELL. AMStH g E L7ZHET
i, LA ErHBERE L2720, SW+F &
& SW-F i THIAH LR EEE Oz 2012 k£ = 30
A& L7z, R2 I IAMBSTOXNROBHEEZRLZDD
Thb. INLICHKBOEREN15ED Y, AHEILO
N BEE (amoco, chevron, conoco, exxon,
mobil, pont, shell), HHETIZIRN/-HEE (bartlesville,
francisco, houston, san) B X OARMESHICET 550
HIZX (BB HEE (barrels, petroleum, refinery, re-
fining) 25 7% 5.

F1ER2 TRENAEFEL, Z{DIT I3 H
HEFLICEE T A CEICHEL, »E VMO Iy 70
XEICHBELRVWIOTH L0, BELL-ATTH
FHR 4.3.2HORK (2) FRUTHLEEZLND.

20
ot rﬁ.—ﬁt"—*".
186
= I
N & i ~o—BL
éﬁ 10 i R-F
8
-:: . s R4
a e SWEF
e
2 P o WS- F
)
4000 3000 /000 7000
XEX

7 (1T &tt] WHEONF — V5
Fig.7 The numbers of patterns for
“IT company” target.

54 HMHER

IT & OEICDNT, 4.3.2 BTRRZIER
WFECTHET 52 XEKE 4,000 25 7,000 4 %
T 1,000 F T L ICEB ST, /oYY — &
HlLa—FHEzRAXLI0OZKT LE8 7T, A
HWEHENRE LI2GE, AWMSTHICE T 5 0EKIZ
IT £3H1CB$ 5 CEH L D A7, 2,000 20
55,000 FTOLNPRNTERICEE L. A
KHEWNRE LI2HEOME Ny — BB L a—
F#%X9 & 10 1IRY. XEOERELTRL %
W BL ETIE, BUY L7 sclEd SRS S iy —
YHELVa-FEEEDLO TSR, IT SHOBE,
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116 TR IRALIR S S5 SCRE
6000
5000
00 e BL
L
Il_1 3000 -R-F
= 2000 o RAF
1000 wirm SWF
. oy =it SW-F
0 4
4000 5000 6000 7000
NER
8 [IT &4l oLV a— M
Fig.8 The numbers of records for
“IT company” target.
20
18
1 | —
14
ﬁ\i 2 ﬁ mgemBL
10 H =
g‘ : 1 v " «fi=R-F
E e RF
4 & e M‘ =M SWHE
2 ~Sim SW-F
o
2000 3000 4000 5000
XEH

9 [HRMEH] MFEoy— %
Fig.9 The numbers of patterns for
“Petroleum company” target.

i L

N

J ~ffi-R-F

n

D e
o S
i SW-F

g
2000 3000 40{)0 5000
XEM

B 10 T[AEESE] 38oLVa—-FH
Fig. 10 The numbers of records for
“Petroleum company” target.

7,000 FOXEXETLET, 4HO/F — > L
ERENT, 263D L a— F LMl I N7,
AHETTOEE, 5,000 4OLELIUR L72REED/S
y—rHElLa—-FHREIEFREFRD T 4EE 1,075
BTHhol. —F, D 420FETIE, TH0IE
CDNRF—=velLa— FHFEEohz, IT &Hoxs
T 7,000 GDOXLEZTE LI2EERONY — VHiE 12
H~19 FABETH Y, L a— F#it 3,458 fH~5,390
BRETH-72. AWMEIONR T 5,000 F0EL
BB LIRS — e L a— FiuE, #hen
10 ~18 fHARREE & 2,870 f~3,178 HEETH o 7.
CIUIEETIE 2 AR LT, T D& LD
F— b la— PR TELILERLTVAS.

T—FR—2 Sep. 2007
1
02 =
08 e —— o 2 -
4.7 =
B o M"\N —omeBL
g‘a 05 " = “ffR-F
# g‘: g REF
02 e - & e SWAE
ol i SW-F
]
4000 5000 £000 7G00
XER
11 [IT &#t] SROMHIBE
Fig.11 Extraction accuracy for
“IT company” target.
1
"W o, . =Bl
ﬂ_}g ‘ ~-R-F
B g REF
~pemSWIF
ol PUR————— s SW-F
Ee]
2000 3000 4000 5000
XER

12 [AMEH] SRoOMmbBE
Fig.12 Extraction accuracy for
“Petroleum company” target.

1206l LT, SW-F T 7,000 0 E % BUE
LB Oy — VL a— FORT 21+
£ A2 TR,

5.5 HMHFERE OFHE

11 X 12 3 IT &tk Amatt: 2h2hads
L7 EOMBBE L NEBDOBREETOINTH
5. MR, B LV a— FE 5.2 #i Tl
PN J v 74FIFFFICESNTY — N L2 B m
NDIBLT, JAZXBREBDO MYy 27 ITHETH L
I— FOEOEEELTE. IT &HORRTIE m =50
L7 ARSI oOWTIE, AMSH L FiERO L
I— FEEFIT S EFEBDO L I — I DD wv
EEZONAETD, m=30& L7 B, La—F
WZ/AXDBBBE) R, ZHT S My 7 ICEE
THLPE)PANOHBIIZEEIZI VITo72. 2 4 XIT
DWTIE, IT &% &8s Loge, HEXEERF
%, EXEHED, PNETEI50M@IZY—FER
7La—Fnd3h, JAXDH5SDIEFEE 2~3
BET, RAPTHET, RAPOETH-7:. AWK
HOBED LM 0O a—-FDI B, /4 XD
55 DT 1~2 EEET, &AN 10T, RIS
0fECHo7.

K11 & 12 127 EE T4 &, BLESR D HMEEE
PRV, IT KL AHMAIHENRE LICBEORE
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1

05 .

08 %ﬁ{; -

ol e ——
o .A&%&Y_*‘ —g=BL
L .
3 T - iR -F
b=z 2:‘; S P 2

0.2 @ 5 o =36 SWHF

o1 i SW-F

g

4000 5000 6000 7000
XEH

B 13 [IT &4b] SR oHbEE
(L=FDFT7 4= PNy 7 Lizba—FEKIOEE)
Fig.13 Extraction accuracy for “IT company”
target (excluding the feedback records).

1
W, wepeBL
-
3 =F=]-F
B R +F
i SWHE
e SW-F

14 (AT dROMMEE
(=T 4= FNy 7 Licba— FEBR{EE)
Fig. 14 Extraction accuracy for “Petroleum company”
target (excluding the feedback records).

MENFN 0.2, #0.05 THo7z. R-FEIITER
BHEID R nE ZITRWEEDE SN, TEK
PR B ELHITHEEIED TV, IT &% xt8
& L728e, BT 5 XEOHEN 4,000 TH 5 &
EOHEIEEDT 0.68 TH o 7275, 7,000 D3 E % B
BLARERICBITAHMEBELN 044 ITF2 072, A
HEEDORRIZONTYS, FRD TRAEMDSR S 47z,
RAFIEEAFTOF v 7128 VR DB WIBE 2115
LTw5, IT &2t & LzHE0MmEBEITH
0.95 TH 1, AWMSHERRE LIZGEOMBBEL
0.63~0.87TBEThHo/z. LPEDOT7 14— KXy 7 Lh
VEELRWSWHFREE 74— FNy 2 2L B L
7wy SW-F EDOHIHFEEE X, R+F EDXRIHVTW
b, FNOOBEIRAFELD 10%I1Z E{RAERET
HY, FREIEEDR VI LRSS, ThbnZ b
o, HEEEXFIHT S SWAHF L SW-F i, &£
AMTHOMEBELIBERL VD LV 5,

11 X 12 TR, =BT —FNv 7% Lk
LVa—F&, 74 —=FNv 7z L Twiwba—F%
XA THo Twb., ZOBEE, SWHF L& SW-F
BrHETLE, 74— NNy 2 FZFHL SWHF &
TRRLHVWEENMEOLNLTWAE, —7, HHEE»S,

Y 2 2B L KREXEERE, OO L 2 — FHIH 117

A—HPTTIIT A~ FNNv 7% Lol a— Fzkn
THIHBELHRL-30%, M13 X 14 1277,
ZDO%4A, BLE, R-FEBLOSW-FiEFL—F0
T4 = KNy 7 ZREBE LW, HEEEOED
ANETHSE. —F, RA-F kL SWHF EOMHEE
KL K2 Y, HREIZSW-FEX Y FTE->TWVA.
SWHF #i, RMOEBTOAR, 2—FD74—F
Ny 2 %FALTWE, 2010, BhRiBOXES
BEBTHHATY, ELTE7 14— )Ny 2 HIZA
LTHha. IT RHICHETLEERTIE, RWIITo72
TA—=F Ny 78T 20RTHo72. K13 11 %
EgT2E, 74—FNv2&n-20@OLa—F
RIS R P OB RE LT, SWAF BEoHi
BENIBIZILEEL o TWA I LGN L. AWS
HICET AERTE, BT T7 14— FNy 28
BRICLC 20ETHo72. M14 L K12 # BT 5 &,
SWHF FEOMHBE L 15%IF KT L7z, RHFEIR
DWW, BUETA5CENEIEZ 21c0oh, LEL
THTA—FNy 7ELBINT 5. 728 21X, IT &1t
BXIRE LA, 4,000~7,000 FOXEZEE L7
BHEEDOT 4 — F Ny 7Bz Zn N 86, 116, 116,
134 Th o7z, FIRXEREPRE 2 512L, Hl
BENPTELEENLYVRELL LS, 2—FB7 14—
RNy 2% L72& D& DL a— FOEEExTSR» 5 B
PNBT2OTH A, RHSLOXMRIZOWTY, Rk
AEMDE SNz,

/2, W11 &M 12 2lbRB L, AHMAHETR
EL7ZBAOMBRBER, ITAHOBEL ) bk
B o TWAZ ENS25 (M13 X 14 b
AR CTHB). ITESHERNGE LIGEIERTEL
0.98 DEAME (K11 D R+F T 7,000 fF3r& %
PR L72Kp ) ICX LT, AWMSHERNRE LA
DIEEDOHRKME (K12 D R+F T 3,000 &S
S LB 1320.87 THolz, AWMEHICE TS
FERILIT S CET AXER L VR0, AH
KMERNFE L ELIRTIE, B3y
DXEFRELRLTWIEPEBE LTELZONS.

5.6 AIEIX ~OFHE

B Z MZoWnTiE, BESINEHDOL a— KA
M S NI BI)5, ZCEERFHECUREL 72
TEL, MBERE, BIXUT 14— PNy 2 B CEHEY
. IT&ttEHREL, La— FE% 3,000 fEICRE
L72BADOMEI X MZOWTOERERESLR S IR
Y. B, £3 TREOFIOMMBE LIRRT 5.
MUEDLa— FE2ERT LD, BLETIE, En
DONEFEIRFEL D 2~3FoxE (12,000 14) %
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%3 IT&MEHREL 3,000 HOLI— F2HETA I TOMEI A b

Table 3 Processing cost until 3,000 records are extracted for “IT company” target.

MENEH  LEREE 0 7 — PNy I | HEBE
Baseline (BL) 12,000 11.38h 0 0.14
Record without Feedback (R-F) 4,100 3.95h 0 0.66
Record with Feedback (R+F) 6,000 5.70h 116 0.96
Salient Word with Feedback (SW+F) 5,000 4.81h 20 0.84
Salient Word without Feedback (SW-F) 4,800 4.69h 0 0.82

R4 B—F38EOLVI— N s TEROBKE

Table 4 The analysis of the numbers of documents with singular or plural records extracted.

La—-FiHll | 1 o0V a—Fosz#EE | oL a— FEHHTE
TELXERYE | CTELXER E8) eER (EHE)
Baseline (BL) 251 229 (91%) 22 (9%)
Record without Feedback (R-F) 4,448 2,264 (51%) 2,184 (49%)
Record with Feedback (R+F) 3,749 2,217 (59%) 1,532 (41%)
Salient Word with Feedback (SW+F) 3,310 1,855 (656%) - . 1,455 (44%)
Salient Word without Feedback (SW-F) | 3,340 1,977 (59%) 1,363 (41%)

5 B—Fr @Ko TEICHELE LT — FEROSE

Table 5 The analysis of the numbers of records extracted from singular or plural documents.

La— FiR% 12o0OXEDOHHB L | BEOXTFICHELLL
Lva— P (F8&) a— N (F1E)
Baseline (BL) 263 252 (96%) 11 (4%)
Record without Feedback (R-F) 5,390 4,514 (84%) 876 (16%)
Record with Feedback (R+F) 3,458 2,844 (82%) 614 (18%)
Salient Word with Feedback (SW+F) 4,105 3,441 (84%) 664 (16%)
Salient Word without Feedback (SW-F) | 4,422 3,719 (84%) 703 (16%)

£6 HE—F3EEONY - THB SN2V a— FEo#HsT

Table 6 The analysis of the numbers of records extracted by singular or plural patterns.

L a— MK 1 DONRY =Y DARTHIHE | RED/SY — 2 THI L7z
Lz a— ¥ (&4&) Lva— ¥ (Ee)

Baseline (BL) 263 257 (98%) 6 (2%)

Record without Feedback (R-F) 5,390 4,968 (92%) 422 (8%)

Record with Feedback (R+F) 3,458 3,176 (92%) 282 (8%)

Salient Word with Feedback (SW+F) 4,105 3,834 (93%) 271 (7%)

Salient Word without Feedback (SW-F) | 4,422 4,103 (93%) 319 (7%)
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HHLDTH5.

K17 EX18 T/rRENB L 912, DN & LADR
BECEICS Yy 7y &hzba— Fodzig, [H
Bo -EARBEE] ©bD ((Milpitas, Calif.) D &
A %BRT) BEHER SN, CNIZEEERMHRD
IATHATH B “Milpitas” DML E L THREE
N2 LT, (#g, HE) ORTIHIMEINAZ L

[:53 S1% SHT

1 Sun Microsystems Inc. Mountain View
2 Dataquest Inc. San Jose

3 Intel Santa Clara

4 Sun Mountain View
5 Hewlett-Packard Palo Alto

6 IBM Armonk

7 Apple Cupertino

8 Intel Corp. Santa Clara

9 Tandem Computers Inc. Cupertino

10 Motorola Schaumburg
11 Syntex Corp. Palo Alto

12 Syntex Palo Alto

13 Feshbach Brothers Palo Alto

14 First Interstate Bancorp Los Angeles

15 NEC Corp. Japan

16 Toshiba Corp. Japan

17% Quist Inc. San Francisco
18 Borland International Inc. Scotts Valley
19 Hewlett-Packard Co. Palo Alto

20 Canon Inc. Japan

21 Silicon Graphics Inc. Mountain View
22 Cypress Semiconductor Corp. San Jose

23 Mips Sunnyvale

24 Software Publishing Corp. Mountain View
25 Ardent Computer Corp. Sunnyvale

26 Lotus Cambridge

27 Institutional Venture Partners Menlo Park

28 Metaphor Mountain View
29 Benham Capital Management Palo Alto

30 Acer Group Taiwan

31 Conner Peripherals Inc. San Jose

32 Fujitsu Ltd. Japan

33 Advanced Micro Devices Inc. Sunnyvale

34%* | Digital Maynard

35 Microsoft Redmond

36 Xerox Stamford

37 Hitachi Ltd. Japan

38 National Semiconductor Corp. Santa Clara
39 Advest Inc. Hartford

40 Forrester Research Inc. Cambridge

41 Apple Computer Inc. Cupertino

42% Com Corp. Santa Clara
43 Yankee Group Boston

44 Robinson-Humphrey Co. Atlanta

45 Siemens West Germany
46 Dain Bosworth Inc. Minneapolis
47 International Computers Ltd. Britain

48 Mips Computer Systems Inc. Sunnyvale

49 Carnegie Mellon University Pittsburgh

50 Fujitsu Japan

Fig. 15 The result of records ranked by the PN method.

B 15 PNELIALI—FOTF I FITHER
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1 Sun Microsystems Inc. Mountain View
2 Dataquest Inc. San Jose

3 Syntex Corp. Palo Alto

4 Feshbach Brothers Palo Alto

5 Benham Capital Management Palo Alto

6 NEC Corp. Japan

7 Hewlett-Packard Palo Alto

8 First Interstate Bancorp Los Angeles
9 Tandem Computers Inc. Cupertino
10 Syntex Palo Alto

11 Intel Corp. Santa Clara
12 Software Publishing Corp. Mountain View
13 Ardent Computer Corp. Sunnyvale

14 Conner Peripherals Inc. San Jose

15 Cypress Semiconductor Corp. San Jose

16 Borland International Inc. Scotts Valley
17 Acer Group Taiwan

18% Quist Inc. San Francisco
19 Forrester Research Inc. Cambridge
20 Geduld Inc. New York

21 Siemens Germany

22 Eastman Kodak Co. Rochester

23 Cray Research Inc. Minneapolis
24 Dain Bosworth Inc. Minneapolis
25 SoundView Financial Group Stamford

26 Intel Santa Clara
27 Toshiba Corp. Japan

28 Geduld New York

29 Alza Corp. Palo Alto

30 Bankers Trust Co. New York

31 Yankee Group Boston

32 Sun Mountain View
33 MIPS Computer Systems Inc. Sunnyvale
34% Com Corp. Santa Clara
35 Varian Associates Inc. Palo Alto

36 Cooper Cos. Palo Alto

37 Samsung Electronics Co. Korea

38 Carnegie Mellon University Pittsburgh
39 Robinson-Humphrey Co. Atlanta

40 Fujitsu Ltd. Japan

41 International Computers Ltd. Britain

42 Hanson PLC Britain

43 Bridgestone Japan

44 Fujitsu ) Japan

45 Electronic Arts San Mateo
46 Hewlett-Packard Co. Palo Alto
47 Metaphor Mountain View
48 Symantec Cupertino
49 Advest Inc. Hartford

50 Apple Computer Inc. Cupertino

16 LAPR ZEIC&BLVa—FDI Y IR
Fig.16 The result of records ranked by the LAPR

method.
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NERL S BT JERL | KA .
1% Milpitas Calif. 1* | Milpitas Calif.
2 IBM Armonk 2%* | La Jolla Calif.
3% Redmond Wash. 3% Redmond Wash.
a%® Cambridge Mass. 4% Cambridge Mass.
5% Armonk N.Y. 5 Intel Corp. Santa Clara
6% Stamford Conn. 6% | Belmont Calif.
7 Apple Cupertino 7 Advanced Micro Devices Inc. Sunnyvale
g% Cupertino Calif. g% Hampton N.H.
g% Digital Maynard 9 NEC Corp. Japan
10% Chelmsford Mass. 10 Cypress Semiconductor Corp. San Jose
11 Microsoft Redmond 11% | Atchison Topeka
12 Xerox Stamford 12 Intel Santa Clara
13% Emeryville Calif. 13 Nintendo Co. Japan
14: Atchison Topeka 14; 1(;“;'It.)nverfent Technologies Inc. ianta‘ Clara
15 Princeton N.J. intendo merica
16 Motorola Schaumburg 16% | Emeryville Calif.
17% Waltham Mass. 17 MIPS Computer Systems Inc. Sunnyvale
18% Nashville Tenn. 18 Motorola Schaumburg
19: Hampton N.H. 19 ;Vll’licrilils;fiis:iylnternational Trade | Japan
20 Framingham Mass.
» aming 20 Drexel Burnham Lambert Inc. New York
21 Bellevue ‘Wash. i
. . 21 Borland International Inc. Scotts Valley
22 Nintendo Anmerica 25 Instituti | Shareholder S Washingt
93% Natick Mass. ril:e; utiona. areholde er- ashington
* K . v
;:* gli?itonka l\l\ﬁmn. 23 Nintendo Litd. Japan
& olliston ass. 24 Dow Jones News Service New York
26 Wf—mtertown Mass. 25 Bullet-Proof Software Redmond
27* Mips Sunnyvale 26% | Chelmsford Mass.
28 Kent Wash. 27 Fidelity Investments Boston
29 Intel Santa Clara 28 Financial Strategic Portfolio | Denver
30 Hewlett-Packard Palo Alto Technology Fund
31 Compaq Houston 29 Kemper Technology Fund Chicago
32 Xoma Berkeley &
3 Svnt Palo Alt 30 Boulder Colo.
24 Syn ox Ma © N v Vi 31 Seagate Scotts Valley
- uno ountain View 32 | The Wall Street Journal New York
35* Marysville Ohio 33 First Tennessee National Memphis
36* Marlborough Mass. 34 OverTheCounter Securities Fund | Fort Washington
37* Hartford Conn. 35% Cypress Calif.
38* Buiffalo NY. 36 Chugai Pharmaceutical Co. Japan
39* Brooklyn NY. 37 Commerce Clearinghouse Inc. Riverwoods
40* Boulder Colo. 38% | Nashville Tenn.
41 Belmont Calif. 39 Adobe Mountain View
42% Worthington Ohio 40 Stock Exchange London
43% Westborough Mass. 41 IBM Armonk
a4% Troy Mich. 42 Mips Sunnyvale
a5% Tampa Fla. 43 Fuji Heavy Industries Ltd. Japan
46 Sun Radnor 44% | Worthington Ohio
47%* | Southfield Mich. 45 Siemens AG Germany
a8% Secaucus N.J. 46 Geduld Inc. New York
49%* | Reston Va. 47: Waltham Mass.
50% | Phoenix Ariz. 48% | Melville N.Y.
49 Fujitsu Microelectronics Inc. U.S.
W - O = ~ : P
17 DN FEILXsLa—FO5 7T ER 50* | Carson Calif.

Fig. 17 The result of records ranked by the DN method.
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18 LADREICEBLA—FD5 v 7 fFITHR
Fig. 18 The result of records ranked by the LADR
method. :
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1D i Ny — W InAva— M ID Wy = WHEIRALa— N
1 ORG , LOC 1,690 1 ORG , LOC 1,031
2 ORG in LOC 904 2 ORG in LOC 828
3 ORG of LOC 619 3 ORG of LOC 390
4 ORG , a LOC 547 4 LOC ’s ORG 347
5 LOC s ORG 430 5 LOC , ORG 289
6 ORG ’s LOC 223 6 ORG , a LOC 248
7 ORG , based in LOC 197 7 ORG , based in LOC 122
8 ORG , of LOC 84 8 In LOC , a ORG 17
9 ORG , the LOC 81 9 ORG is based in LOC 14
10 ORG , in LOC 39 10 In LOC , a spokeman for ORG 5
15 | OnG jemch Is based In LOC | 29 M 21 [FHSH] HROME/ 5 — Y5 L PE0 s — > Thil
13 | ORG , both of LOC 11 shrzba— Mg
19 [IT &4 HEOME <Y — v BX DY — 2 THi Fig.21 Extraction patterns and the numbers of records

Shicva—FE

Fig. 19 Extraction patterns and the numbers of records ex-

tracted using the extraction patterns for “IT com-

pany” target.

extracted wusing the

“Petroleum company” target.

extraction patterns for

X 20

[IT &%t ] MO LM 50 HOLa— K

Fig.20 The top 50 records for “IT company” target.
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1 Chevron Corp San Francisco O
JEN | &t BT *%E 2 Texaco White Plains O
1 Sun Microsystems Inc. Mountain View | O 3 Mobil Corp. New York @]
2 Dataquest Inc. San Jose O 4 Amoco Corp. Chicago O
3 Intel Santa Clara O 5 Chevron San Francisco O
4 Sun Mountain View | O 6 First Interstate Bancorp Los Angeles X
5 Hewlett-Packard Palo Alto O 7 Imperial Chemical Industries | Britain X
6 IBM Armonk @) PLC
7 Apple Cupertino @] 8 Energy Security Analysis Inc. ‘Washington O
8 Intel Corp. Santa Clara @) 9 Bechtel Group Inc. San Francisco X
9 Tandem Computers Inc. Cupertino O 10 Commodity Exchange New York X
10 Motorola Schaumburg O 11 AgResource Co. Chicago X
11 Syntex Corp. Palo Alto O 12 | Exxon Corp. New York O
12 Syntex Palo Alto O 13 First Marathon Securities Ltd. Toronto X
13 Feshbach Brothers Palo Alto X 14 Du Pont Co. Wilmington O
14 | First Interstate Bancorp Los Angeles X 15 Electric Co. San Francisco A
15 | NEC Corp. Japan @) 16 | Amoco Chicago O
16 | Toshiba Corp. Japan O 17 | Geldermann Inc. New York X
17 Quist Inc. San Francisco A 18 Texaco Inc. ‘White Plains O
18 Borland International Inc. Scotts Valley O 19 | Whitney Leigh Corp. Tulsa O
19 Hewlett-Packard Co. Palo Alto @] 20 Brooklyn Union Gas Co. New York O
20 | Canon Inc. Japan @) 21 | Du Pont Wilmington O
21 Silicon Graphics Inc. Mountain View | O 22 Unocal Corp. Los Angeles O
22 | Cypress Semiconductor Corp. San Jose O 23 | Shell Oil Co. Houston O
23 | Mips Sunnyvale O 24 | Irving Trust Co. New York X
24 Software Publishing Corp. Mountain View | O 25 Coastal Houston O
25 | Ardent Computer Corp. Sunnyvale O 26 | Sparks Commodities Inc. Memphis X
26 | Lotus Cambridge O 27 | Ashland Oil Inc. Ashland O
27 Institutional Venture Partners Menlo Park O 28 Project Inform San Francisco X
28 | Metaphor Mountain View | O 29 | Mitsubishi Corp. Japan X
29 | Benham Capital Management Palo Alto X 30 | Associates Inc. Tulsa A
30 | Acer Group Taiwan O = b A S
31 Conner Peripherals Inc. San Jose O 22 [Eett) 50 L6 30 HOV T —F
32 | Fujitsu Ltd. Japan O Fig.22 The top 30 records for “Petroleum company”
33 | Advanced Micro Devices Inc. Sunnyvale O target.
34 | Digital Maynard A
35 | Microsoft Redmond O
36 | Xerox Stamford © DT, §MEE/ A XD BVbOD, My 2 ITHEEL
37 Hitachi Ltd. Japan O
38 | National Semiconductor Corp. Santa Clara O o T, 39 '1@ X/ A 1\%)3‘7:@ < % Hd5h ¥y s
39 Advest Inc. Hartford X .
40 Forrester Research Inc. Cambridge X D %) D VG\Z;) 5 . EYH}%:H: % *‘T% k ]-/ f: i‘fj%@ —t,ﬁz 30
41 | Apple Computer Inc. Cupertino O — W1 > 1w
42 Com Corp. Santa Clara PaN ,fEl@I/:l ) L.ol/‘fbi, / 47\0)%% La ]\i&’
43 | Yankee Group Boston O A XDy DD, b Yy ZIil@E LWL a— R
44 Robinson-Humphrey Co. Atlanta X N N . e o .
45 Siemens e West Germany | O ﬁﬁl(){, /4175373?<%§?“Z> vyl a—F
46 Dain Bosworth Inc. Minneapolis X 3 > s
47 | International Computers Ltd. Britain O ﬁti%ﬂ%ﬂ, 2 1EI’ 11 /fﬁ’ 17 /TE]( i) 5.
48 | Mips Computer Systems Inc. Sunnyvale O (ﬁ)ﬂ‘c 19 fﬁ 3 H 20 H :;Lnﬁ‘)
49 Carnegie Mellon University Pittsburgh X .
50 | Fujitsu Japan O (Elz‘ﬁ‘z 194 6 A 27 Elﬁ%ﬁi)
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