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Record Extraction from Large-scale Text Resources Considering Topics

JIANWEI ZHANG," YOSHIHARU [SHIKAWAt
and HIROYUKI KITAGAWA®-tt

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
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accuracy.
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Algorithm 1 00 0000000000000C0DCO

gooo
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1: Seed : 00 O00ODOOOO

2. Doc: 0000OOO

3: Doc_tag = attach_tag(Doc)
{oooooooo }

4: repeat

5. Occ = find_occurrences(Doc_tag, Seed)
{oooooooo )}
6:  Pat = generate_patterns(Occ)
({0oooDooo )}
7:  Rec = extract_records(Doc_tag, Pat)
{0oooDooo )}
8:  Sorted_Rec = sort_records(Rec)
{0o0oDoooDoooo )}

9:  Seed = Seed U Top_k(Sorted_Rec)

{00 kODDOODOODOO }

10: until termination criterion

11: return Rec
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Fig.1 Record extraction.
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Fig.2 System architecture.

go0obo0ooooboooboobouoboobooo
go0obo0obOoooooobooobooobooooo
Jo0o0oD0o0o0O0bOOoOobOOobDooobooobooo
Jod0o0ooODbO 1 0000ooboDbbooooooooo
Jo0oooobooObObObOOo0o0o0oooooooooDbo
doodooboboooooooooooooooono
ooooooooooo
goboooobooboboobooobooboo
gobobobobooooobobboooooooogooo
goobobooobooobooboobbooobooo
gooooooooboooobooobooobooo
goo0obooooboobooboboooboooo
00o00o0oDo0obOOo0obOoobooooobooo
0oooo0oboboO043000000000000O0O
goooooooo
goooooobobooboooooooboooood
0o00dooono 200000000000000
deddb120000 3000000 bDOObOO 10O
gbooobobooobobobooboosoboooo
gooooooboobobobobbob0oooooo140o
goobooooooboooboooooboobooo
go01200000000000O00O00DO0O00DOOO
0o0o00oo00dooOoobooDoOobooooobooo
Jo00o0oOoooboOobObObOoOooogl10o0ooo
dooddoooooooooboobobooooooono
dooddddoboooooooooooooooooo
0o0o0oooobooooooooooooooooo
4.3 0 OO0
gooobboboboooboobbooobooobooo
00000D0OD0O00000D0ODOO00D0O00O Baseline
goooooooo0ooooobbooooogooo
gooboobOoobobooobooobooobooo
00000d000oooDbOOoobooobOooooog 2
O O 00 0 Record without Feedback[ Record with
FeedbackD OO O ODODODOODOODODOO 20000
O Salient Word with Feedback Salient Word with-

Algorithm 2 0000000000 O00OOOO

1: Seed : 000O0O0O0O0OO

2. Doc:00000OOO

3: D:0000000O00DO0ODO0ODOODObDOobOO
gooboooobooboo

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

out FeedbackD OO O 4000000000C0O0O0OO
goooboobooooooboobooobooboog
gbds50b0b00boboon
40000000 200000000000003
0000000000000 0000D0dRecord with
Feedback[ Salient Word with Feedbackd 0 0O OO
goboobobooobooboobooobobooo
gooogo
4.3.1 ODO0OOOOOOOOO
ITOOODOOOOUODOOOODOOUODOODOO
gooobooooooooboobooboobooo
obOs00000000O0
e JOUJ0O0ODOODODOODOODODOODOOOOOO
doooooooboooboobooooood
(Apple, Cupertino) 00D O0ODO0OO ITOO
OO0 “Apple’ O0O0O0O “Cupertino” 0000
gbobobobo™moboboooboobooon



112 gooooooooooooonoo Sep. 2007

e JIODOOODOOOUODOLODOLOODODOO
goooboooooobooooboooogoo
gooobboooooboobooboobobooo
000000000 (BMW, Munich) DO0ODO
gboooooITobobobooooooog
go0bo0000O0o0bOobU0oobDmooboo
goobooobooogo

e JUDOODOODODOODOOODO
gobooooboobooboboooooobooon
00o0o0oog(Com Corp., Santa Clara) O
(Cupertino, Calif.) 000000000000
goobooooboooboobooboboooobg
(Com Corp., Santa Clara) 0000000 DO
0 “Com Corp.” 0O0O0ODODOODOOOODO
“3Com Corp.” 00O ODOOODOODODODO
00000 (Cupertino, Calif.) 000D0O0DOO
00 “Cupertino” 0000000 DO0OOODOO
goooo

o JUDOOOOODOLDOLODOODLDOODOO
gobooobooobooobobooobobbobooa
gbooboboobooboobooooooo

o JIOUIDOOUODLOOUDLOODOODOODOO
gbobooboooo

gbooboooboooobobooobooboobooog

gooooboooobboooobooboboooooo
gboboboboobobobbooboobobnooo
gboobboboobobobboboboobooo

gooooboobboobobob 2000000000

gbooboooooboooboboo™@ogbo

goboobooboooobooomuoooxpooooo
oboboooboobooog

Record with Feedback O Salient Word with Feed-

backD0O0OOOOOOOODOODOOOODOOOODOOO
goooboooboobooboooooboooboog
ggobooobbooobbooobo

4.3.2 OOOOOO

e Baselinel BLIOOOOODOOOOOOOO
gooboooboooboooboobooboubo
goooo

e Record without FeedbackO R-F[I O OO
gooobooooooobooboooboooo
gddoooooooooooboooooooo
goboooooboooobooooboooog
03000000000000000 “(Apple
AND Cupertino) OR (Google AND Mitn. AND
View) OR (BMW AND Munich) OR (NEC

Company Location
Apple Cupertino
Google Mtn. View
BMW Munich

NEC Tokyo
03 0ooo

Fig.3 Extraction example.

Company Location Feedback

Apple Cupertino o
Google Mtn. View o
BMW Munich X

o]

NEC Tokyo

04 DOO0ODOOOOOO
Fig.4 User feedback.

AND Tokyo)” 0D 0D
R-FO0ODOO0ODODOOOOODDOOOODOO
gboobooboooboobooboobobo
ddoooooobobobbbbboouogod
(BMW, Munich) 0000000000 0OODO
go0obooobooobooboobooboog
J0o0Do00o0ooOobDooboooooooooba
Joodo0oooooooooooDooooooa
Record with Feedback R+F[ R-F OO
O000OD0DO0OO0OR+FOOODODOOODOOOO
doooobooboodooooooooood
gobbooooobboobobooooboboooo
gobooboooboobooboboboboobo
gob0obo0oooboooooooomoboonog
go0odbooobobooobooboooooo
jooooo400000DbDODODDOOOOO
O “(Apple AND Cupertino) OR (Google AND
Mtn. AND View) OR (NEC AND Tokyo)”
oooo(BMW, Munich)DDDDDDDDD
aoad
dooobooboooooooooobooood
goobobooobooboboboooboobo
gbobobooobooboooobooboobo
goboooobOooboboooboobooobo
goobobobobooboboboboobooo
gooooobooboboooboooboooobo
00o0o00o0obOobOoDobOoOobDboOobooooa
Jo0o00oDo0o0ooOoOoooobooooooooba
0ddooooboobooooboooooooood
goooooboooooooa



Vol. 48 No. SIG 14(TOD 35)

e Salient Word with Feedback( SW+F[J

R-FOO R+FOOODOOOOOOOODOOO
go00o0oooooO0OoooooocosSwWw+FOO
goooooooooooooooooooooo
gobooooooooooobooooooooo
gooboooooooooooooooooobo
gobooooooooobooooboooooobo
gobobooooooooooooooooooo
gobooooooooooboooooobooo
gdbooooooooobooooooooooo
jjbooododoodoooooooooooooo
gobooooooooooocoooobooooo
gobooooooooobooooooooooon
gobooooooooboooooooooooon
gobooooooooooooboboboooooo
goooooobooobooobooboooobooobooobo
goooooOoooOoooOooOooSsw+4+rFoOO
gobooooooooooocoooooboooobo
gooboooooooooobooooooooo
goboooooooooooobocooooooobo
gbooooboooooooboooon
gboooobooooboooooo
(1) DoOODoOOooOoOOooOooOOoo

gbo0oi1o0o000oo0oooo0oooboooooon
gobooooooooooobooooooooo
gooooobooooboooooo

score(d) = :i:}% x log(r+p xu+1)
(1)

d000D00000000000000-000
d000000D000D00000000000
U00D000wOD0OO0O0O00000000000
000w D000000000000000000
00000000000 00000p 00000
0000000000000000000000
0000000000000000000000
00000000D0p 000000000000
000000000000oOoooo poog 1/2
0000000 00000o0o0oooooon
U0n 000000000000000000
0000000000000 D0ooooooon
00000000000Do0oooooooon
0000000000000 000000000
000000 n, 00000000 DOOOO00ODO
(2) DOOOOO
Okapi'® 00DOOODOOOOOODOOO

ooooooooooboooooooooooOobobooooo 113

oooooUooo(l)oooooooooooo

pooobOoOtobobOooboboooooo
(r++0.5)/(n1—7++0.5)

(nt—r:+0.5)/(n2—n¢+7:+0.5)

(2)

r 000 ¢t0000000O00O0OOOnNn, OOO
t0000000n 000000000 One O
bpoobobooobbooobooobboob t
gooooboobooboboboobooo
goooobobobooboobooboobooo
gooooooboooboooboobooooo
Jjoo0d0oooobOoOoO0oobooOooDOoDoD kO
0Oo0ooOO0o0ooOOooooOOoDbOooboooboao
gooodobOooDoOobooobooooboooo
goooooooooooobobooboooo
ooooooo

e Salient Word without Feedbackll] SW-FI
SW-FOOOOOooooooooooooooog
gooooboobooboooobooobooo
gooooooboboooooboboboooooo
gooooboooooboooboooboobooo
0Joo0ooooDoooDooOSW+FOODOOOO
gOooD0o0OOo0ooOOoOoboobooboobooo
ooo0oO0ooosSw+FOOOOOO0O0OO

score(t) =

5. O O

5.1 000000000

00000000000000D 1986000 1992
000 173,039 00 Wall Street Journal 00000
0000000000000 Namazu®OOOOOO
0000000000000 0Namazu 00000
000000000000000000000000
00000000 t+idf® 000000000000
000000000000 000000000000
0000000004 University of Illinois 00000
000000000 00000000000000
O0OPERMOOOLOCIOOOOORGOOOOO

OoMISCOOOO 4000000000000000OO

ooooooooIToooooooboooooooo
gobooooooooobooooooooOooooo
gobooooooooooobooboooooooooo
gbOs5000000s00e60000000

Y http://www.namazu.org/
98 http://12r.cs.uiuc.edu/ cogcomp/
asoftware.php?skey=ne



114

Fig.5 Example records for “IT company” target.
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01 0ITOODOOOOOOOOooOO 000000
Table 1 The 50 salient words for “IT company” target.

(a) SWHF O

(b) SW-F O

386(27), 486(49), apollo(47), calif(1), 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(11),
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(1l), mil-
pitas(39), mips(31), mountain(29), networking(46),
palo(18), pc(41), 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)
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Table 2 The 30 salient words for “Petroleum company” target.

(a) SW+F O

(b) SW-F 0

amoco(10), arco(29), barrels(28), bartlesville(24),
chevron(2), coast(7), collapse(30), conoco(17), crude(11),
exxon(8), fields(12), francisco(22), fuel(15), 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(11l), exxon(6), francisco(13),
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)
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Fig.7 The numbers of patterns for
“IT company” target.
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03 ITOODOOOOD 3,0000000000000000000O000OO
Table 3 Processing cost until 3,000 records are extracted for “IT company” target.
goooo oooog oooooooo gooo

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

04 DO0O0O0OO0OOOOOOOOOOOOOOOOODOO

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

ooooood 100000000000 oooooooooooo
goooood gooooooooo gooooooo
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 (56%) 1,455 (44%)
Salient Word without Feedback (SW-F) | 3,340 1,977 (59%) 1,363 (41%)

05 ODO0O000000O0

gooooooooooooo

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

oooooo 100000000000 ooooooooooo
goooooooo opopoooooo
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%)

06 DO0O0O0O0OOOOOOOOOODOOOOODOOOOODO

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

oooooo 100000ogooooo gooooooooooo
gobooooooooboo ooooooooo
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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1 Sun Microsystems Inc. Mountain View 2 Dataquest Inc. San Jose
2 Dataquest Inc. San Jose 3 Syntex Corp. Palo Alto
3 Intel Santa Clara 4 Feshbach Brothers Palo Alto
4 Sun Mountain View 5 Benham Capital Management Palo Alto
5 Hewlett-Packard Palo Alto 6 NEC Corp. Japan
6 IBM Armonk 7 Hewlett-Packard Palo Alto
7 Apple Cupertino 8 First Interstate Bancorp Los Angeles
8 Intel Corp. Santa Clara 9 Tandem Computers Inc. Cupertino
9 Tandem Computers Inc. Cupertino 10 Syntex Palo Alto
10 Motorola Schaumburg 11 Intel Corp. Santa Clara
11 Syntex Corp. Palo Alto 12 Software Publishing Corp. Mountain View
12 Slyntex Palo Alto 13 Ardent Computer Corp. Sunnyvale
13 Feshbach Brothers Palo Alto 14 Conner Peripherals Inc. San Jose
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17% Quist Inc. San Francisco 18% Quist Inc. San Francisco
18 Borland International Inc. Scotts Valley 19 Forrester Research Inc. Cambridge
19 Hewlett-Packard Co. Palo Alto 20 QEdUId Inc. New York
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21 Silicon Graphics Inc. Mountain View 22 Eastman Kodak Co. Rochester
22 Cypress Semiconductor Corp. San Jose 23 Cray Research Inc. Minneapolis
23 Mips Sunnyvale 24 Dain Bosworth Inc. Minneapolis
24 Software Publishing Corp. Mountain View 25 SoundView Financial Group Stamford
25 Ardent Computer Corp. Sunnyvale 26 Intel Santa Clara
26 Lotus Cambridge 27 Toshiba Corp. Japan
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28 Metaphor Mountain View 29 Alza Corp. Palo Alto
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Fig.15 The result of records ranked by the PN method.

Fig.16 The result of records ranked by the LAPR

method.
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* : 24 Dow Jones News Service New York
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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 30% | Boulder Colo.
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34“ Sun i Mo'untam View 32 The Wall Street Journal New York
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g Buffalo N.Y. 36 Chugai Pharmaceutical Co. Japan
39% Brooklyn N.Y. 37 Commerce Clearinghouse Inc. Riverwoods
0% 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
44% Troy Mich. 42 Mips Sunnyvale
45% Tampa Fla. 43 Fuji Heavy Industries Ltd. Japan
46 Sun Radnor 14% ‘Worthington Ohio
a7 Southfield Mich. 45 Siemens AG Germany
18% Secaucus N.J. 46 Geduld Inc. New York
19% Reston Va. 47% | Waltham Mass.
50%* | Phoenix Ariz. 48% | Melville N.Y.
49 Fujitsu Microelectronics Inc. U.sS.
017 DNOOODOOODODOOOOOOOOoOoO 50% | Carson Calif.

Fig.17 The result of records ranked by the DN method.
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Fig.18 The result of records ranked by the LADR
method.
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122 gooooooooooooboooon Sep. 2007
ID gooooo gooooooooo ID gooooo gooooooooo
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

11 ORG , which is based in LOC 29

12 ORG is based in LOC 17 021 OO000OOOOOO0O0O0O0oooooooooobooooo
13 | ORG , both of LOC 11 oooooooo

019 0ITOOOOOOOOODOOOOOOOOOOOOOOO0

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

oooooooo

tracted using the extraction patterns for “IT com-

pany” target.

oo ooo oo oo
1 Sun Microsystems Inc. Mountain View | o
2 Dataquest Inc. San Jose o
3 Intel Santa Clara o
4 Sun Mountain View | o
5 Hewlett-Packard Palo Alto o
6 IBM Armonk o
7 Apple Cupertino o
8 Intel Corp. Santa Clara o
9 Tandem Computers Inc. Cupertino o
10 Motorola Schaumburg o
11 Syntex Corp. Palo Alto o
12 Syntex Palo Alto o
13 Feshbach Brothers Palo Alto x
14 First Interstate Bancorp Los Angeles x
15 NEC Corp. Japan <]
16 Toshiba Corp. Japan o
17 Quist Inc. San Francisco O
18 Borland International Inc. Scotts Valley o
19 Hewlett-Packard Co. Palo Alto o
20 Canon Inc. Japan o
21 Silicon Graphics Inc. Mountain View | o
22 Cypress Semiconductor Corp. San Jose o
23 Mips Sunnyvale o
24 Software Publishing Corp. Mountain View | o
25 Ardent Computer Corp. Sunnyvale o
26 Lotus Cambridge o
27 Institutional Venture Partners Menlo Park o
28 Metaphor Mountain View | o
29 Benham Capital Management Palo Alto x
30 Acer Group Taiwan o
31 Conner Peripherals Inc. San Jose o
32 Fujitsu Ltd. Japan o
33 Advanced Micro Devices Inc. Sunnyvale o
34 Digital Maynard O
35 Microsoft Redmond o
36 Xerox Stamford o
37 Hitachi Ltd. Japan o
38 National Semiconductor Corp. Santa Clara o
39 Advest Inc. Hartford x
40 Forrester Research Inc. Cambridge x
41 Apple Computer Inc. Cupertino o
42 Com Corp. Santa Clara O
43 Yankee Group Boston o
44 Robinson-Humphrey Co. Atlanta x
45 Siemens West Germany o
46 Dain Bosworth Inc. Minneapolis x
47 International Computers Ltd. Britain o
48 Mips Computer Systems Inc. Sunnyvale o
49 Carnegie Mellon University Pittsburgh x
50 Fujitsu Japan o

Fig.20 The top 50 records for “IT company” target.
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Fig.21 Extraction patterns and the numbers of records

extracted using the extraction patterns for

“Petroleum company” target.

oo ooo oo oo
1 Chevron Corp San Francisco o
2 Texaco White Plains o
3 Mobil Corp. New York o
4 Amoco Corp. Chicago o
5 Chevron San Francisco <]
6 First Interstate Bancorp Los Angeles x
7 Imperial Chemical Industries | Britain x
PLC
8 Energy Security Analysis Inc. ‘Washington o
9 Bechtel Group Inc. San Francisco x
10 Commodity Exchange New York x
11 AgResource Co. Chicago x
12 Exxon Corp. New York o
13 First Marathon Securities Ltd. Toronto x
14 Du Pont Co. Wilmington o
15 Electric Co. San Francisco O
16 Amoco Chicago o
17 Geldermann Inc. New York x
18 Texaco Inc. White Plains o
19 ‘Whitney Leigh Corp. Tulsa o
20 Brooklyn Union Gas Co. New York o
21 Du Pont Wilmington o
22 Unocal Corp. Los Angeles o
23 Shell Oil Co. Houston o
24 Irving Trust Co. New York x
25 Coastal Houston o
26 Sparks Commodities Inc. Memphis x
27 Ashland Oil Inc. Ashland o
28 Project Inform San Francisco x
29 Mitsubishi Corp. Japan x
30 Associates Inc. Tulsa 0

022 00000000000 30000000

Fig.22 The top 30 records for “Petroleum company”

target.
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