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% An Accurate Morphological Analysis and
Proper Name Identification for Japanese
Text Processing

Tsuyoshi Kitani, Teruko Mitamura (Carnegie Mel-
lon University)

This paper describes a Japanese preprocessor
used for syntactic and semantic parsing. It consists
of three major components: (1) a morphological
analyzer called MAJESTY (Morphological Anal-
yzer for Japanese Text Analysis), (2) a proper
name identification and grouping program, and (3)
a format conversion program for an input to
Tomita’s generalized LR parser. To enable the
parser to perform efficiently, the original mor-
phological analyzer was modified to disambiguate
its output when multiple possibilities for segmenta-
tions and parts of speech were found, and to pack
ambiguous segments locally in the output. The
grouping program identifies several segments form-
ing one concept, which is often the case with proper
names, and puts them together to provide a mean-
ingful set of segments for the parser. The grouped
segments are finally converted into a Lisp readable
format and fed into the parser.

Tested on financial news articles, the preproces-
sor successfully segmented text and tagged parts of
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speech with a greater than 98% accuracy. Company
names have been identified with over 80% in both
recall and precision. Person and place names have
also been recognized with over 90% accuracy. The
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preprocessor has been successfully integrated into
the SHOGUN and TEXTRACT information extrac-
tion systems which process texts in the TIPSTER
domains of corporate joint ventures and mi-
croelectronics.
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Data interchange on 12,7 mm, 48-track magnetic
tape cartridges — DLT 1 format [ECMA-182]
58pp.

ID cards — Test methods 29pp. .

(BLE 10 #4 1993-12-15)

ID cards — Machine readable travel documents
— Part 1: Machine readable passport (2nd edi-
tion) Ip.

ID cards — Identification of issuers — Part
1: Numbering system (3rd edition) 4pp.

[6 L — Part 2: Application and registration
procedures (3rd edition) 14pp. (BlE 3 # 19
93-12-01)

0SI — Remote Database Access — Part 1: Gene-
ric Model, Service anf Protocol 151pp.

[A k. — Part 2: SQL Specialization 59pp.
(CLE 2 #4 1993-12-15)

0SI — Virtual Terminal Basic Class Protocol
— Part 2: PICS Proforma 65pp. (1993-12-01)
Portable Operating System Interface (POSIX) —
Part 2: Shell and Utilities Volume 1 & 2
(ANSI/IEEE Std 1003.2) 1291pp. (1993-12-22)
Data interchange on 130 mm optical disk cart-
ridges — Capacity: 1 gigabyte per cartridge
[ECMA-183]  95pp.
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11458
(SC 26)
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(SC 29/%G 1)
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Data interchange on 130 mm optical disk cart-
ridges — Capacity: 1,3 gigabyte per cartridge
[ECMA-184]  95pp.

Microprocessor systems — VICbus — Inter-
crate cable bus 100pp.

Progressive bi-level image compression 71pp.

Guidelines for language bindings 44pp.

(SC 22/¥G 11) (BLE 5 f 1993-12-15)
WJTC 1 B3R DIS/DISP (ERRRIEHBIR) G

TT76/DAM 2
(SC 6/¥G 1)

8802-2/DAM 3
(SC 6/¥G 1)
8882-2

(SC 6/¥G 1)

15802-2
(SC 6/¥G 1)

8348/DAM 7
(SC 6/¥G 2)

8473-1/DAM 1
(SC 6/%G 2)

8473-2
(SC 6/¥G 2)
8473-3
(SC 6/¥G 2)

8473-4
(SC 6/¥G 2)

8882-3

(SC 6/¥G 2)
9542/DAM 2
(SC 6/%G 2)

13575
(SC 6/¥G 3)

10737/DAM 1
(SC 6/¥G 4)

11584
(SC 6/¥G 6)

13923
(sc 11)

HDLC procedures — Description of the X. 25
LAPB-compatible DTE data link procedures
AMENDMENT 2: Multi-selective reject option
17pp.

LANs — Logical link control AMENDMENT 3:
Conformance requirements 24pp.

X. 25 DTE conformance testing — Part 2: Data
link layer conformance testing 206pp. (Ll
3 {4 1994-07-06)

LANs/MANs — Common specifications — Part 2:
LAN/MAN management, service and protocol 83pp.
(1994-08-03)

0SI — Network Service definition AMENDMENT
T: Addition of connectionless-mode multicast
service 5pp. (1994-07-27)

Protocol for providing the connectionless-mode
network service: Protocol specification
AMENDMENT 1: Multicast extension T7pp. (1994-
07-06)

[alL — Part 2: Provision of the underlying
service by an ISO/IEC 8802 subnetwork 9pp.

[f] L. — Part 3: Provision of the underlying
service by an X. 25 subnetwork 13pp. (PIE 2
4 1994-06-16)

[Al L. — Part 4: Provision of the underlying
service by a subnetwork that provides the 0SI
data link service 1lpp.

X. 25 DTE conformance testing — Part 3: Packet
layer conformance test suite 454pp.

End system to intermediate system routeing ex-
change protocol for use in conjunction with
the protocol for providing the connectionless-
mode network service (ISO 8473) AMENDMENT 2:
Addition of connectionless-mode multicast
capability 16pp. (ElL 3 {4 1994-07-06)
50-pole interface connector mateability dimen-
sions and contact number assignments 6pp.
(1994-06-16)

Specification of Elements of Management Infor-
mation Related to OSI Transport Layer Stand-
ards AMENDMENT 1: NCMS Management 16pp.
Private Integrated Services Network (PISN) —
Circuit mode multi-rate bearer services —
Functional capabilities and information flows
l4pp. (BAL 2 4 1994-07-06)

3,81mm wide magnetic tape cartridge for infor-
mation interchange — Helical scan recording
— DDS-2 format 102pp. (Fast-Track procedure
proposed by Japan) (1994-07-27)
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1646-3/DAM 2 0SI — Conformance testing methodology and

SC 21/¥G 1) framework — Part 3: TTCN AMENDMENT 2: Further
extensions 37pp. (1994-08-03)

0164-1/DAM 1 OSI — Systems Management: Object Management

SC 21/¥G 4) Function AMENDMENT 1: ICS Proformas 26pp.

0164-2/DAM 1 0SI — Systems Management: State Management

SC 21/¥G 4) Function AMENDMENT 1: ICS Proformas 17pp.

0164-3/DAM 1 OSI — Systems Management: Attributes for

SC 21/WG 4) representing relationships AMENDMENT 1: ICS
Proformas 17pp.

0164-4/DAM 1 0SI — Systems Management: Alarm reporting

SC 21/WG 4) function AMENDMENT 1: ICS Proformas 30pp.

0164-5/DAM 1 OSI — Systems Management:Event Report Manage-

SC 21/%G 4) ment Function AMENDMENT 1:ICS Proformas 19pp.

0164-6/DAM 1 OSI — Systems Management: Log control func-

SC 21/%G 4) tion AMENDMENT 1: ICS Proformas 24pp.

0164-7/DAM 1 OSI — Systems Management: Security alarm

SC 21/WG 4) reporting function AMENDMENT 1: ICS Proformas
30pp. (BLE T {4 1994-06-30)

649/DAM 3 0SI — Servive definition for the Association

SC 21/WG 8) Control Service Element (ACSE) AMENDMENT 3:
Application context negotiation during associ-
ation establishment 4pp.

650/DAM 3 0SI — Protocol specification for the ACSE

SC 21/WG 8) AMENDMENT 3: Bl 4pp. (BIEk 2 # 1994-07-20)

496 CCITT high level language (CHILL) 225pp.
SC 22) (Fast-track procedure proposed by ITU-T)
2227 SQL/Ada Module Description Language SAMeDL
5C 22/¥G 9) 138pp.

3210 Test methods for measuring conformance to

5C 22/¥G 15) POSIX 47pp. (BAL 3 44 1994-07-27)

2088-4 Image Processing and interchange — Applica-

5C 24/WG 4) tion program interface language bindings —
Part 4: C 522pp.

332-1/DAM 2 Computer graphics — Metafile for the storage

5C 24/%G 6) and transfer of picture description informa-
tion — Part 1: Functional specification
AMENDMENT 2 23pp.

332-2/DAM 2[Rk — Part 2: Character encoding AMENDMENT

5C 24/¥G 6) 2 2pp.

’32-3/DAM 2 [dlE — Part 3: Binary encoding AMENDMENT 2

3C 24/¥G 6) 4pp.

i32-4/DAM 2[Rl L — Part 4: Clear text encoding AMENDMENT

C 24/%G 6) 2 2pp. (BlL 5 4 1994-06-30)

1801 Generic cabling for customer premises cabling

iC 25/%G 3) 126 pp. (1993-07-06)

SP 10609-20 ISP TB, TC, TD and TE —Connection-mode Trans-

GFS) port Service over Connection-mode Network Ser-
vice — Part 20: Overview of the generalized
nulti-part ISP structure for TC and TD Group
profiles for OSI usage of ISDN 25pp.

SP 10609-21 [§] . — Part 21: Subnetwork-type dependent

\GFS) requirements for Network Layer and Data Link
Layer for ISDN B-channel X. 25 DTE to DTE ope-
ration 20pp.

SP 10609-22 [&] k. — Part 22: Subnetwork-type dependent

GFS) requirements for Network Layer and Data Link
Layer for ISDN B-channel X.25 DTE to DCE ope-
ration 2lpp.

" #® L =
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DISP 10609-23 [f] L. — Part 23: Subnetwork-type dependent
(SGFS) requirements for Network Layer and Data Link
Layer for Data Transfer concerning a packet
switched mode ISDN using virtual call: B chan-
nel access case 7pp.

[fl_k. — Part 24: Subnetwork-type dependent
requirements for Network Layer and Data Link
Layer for Data Transfer concerning a packet
switched mode ISDN using virtual call: D chan-
nel access case 10pp.

[flE — Part 25: Subnetwork-type dependent
requirements for Network Layer for end systems
attached to and ISDN subnetwork using a
circuit-mode bearer service 127pp.

[fl.E — Part 26: Subnetwork-type dependent
requirements for Network Layer for Call Cont-
rol procedures concerning the outgoing call of
a packet switched mode ISDN in case B using
virtual call 3lpp.

[Gl L — Part 27: Subnetwork-type dependent
requirements for Network Layer for Call Cont-
rol procedures concerning the incoming call
of a packet switched mode ISDN in case B using
virtual call 38pp.

[flE — Part 28: Subnetwork-type dependent
requirements for end systems attached to an
ISDN subnetwork 8pp.

DISP 10609-24
(SGFS)

DISP 10609-25
(SGFS)

DISP 10609-26
(SGFS)

DISP 10609-27
(SGFS)

DISP 10609-28
(SGFS)

DISP 10609-30 [a]_t — Part 30: Definition of profile TC1131
(SGFS) 9pp.
DISP 10609-31 [f] L — Part 31: Definition of profile TC1231
(SGFS) 11pp.
DISP 10609-32 [d]_k — Part 32: Definition of profile TC4111
(SGFS) 6pp.
DISP 10609-33 [a] £ — Part 33: Definition of profile TC4211
(SGFS) 13pp.
DISP 10609-34 [f] k. — Part 34: Definition of profile TC43111
(SGFS) 8pp.
DISP 10609-35 [a] . — Part 35: Definition of profile TC43112
(SGFS) 9pp.
DISP 10609-36 [a]l L — Part 36: Definition of profile TC43211
(SGFS) 8pp.
DISP 10609-37 [f]_L — Part 37: Definition of profile TC43212
(SGFS) 8pp.
DISP 10609-38 [6] k. — Part 38: Definition of profile TC4331
(SGFS) 8pp.
DISP 10613-4 ISP RAp.q — Relating the Connectionless-mode
(SGFS) Network Service — Part 4: FDDI LAN subnetwork

dependent media dependent requirements 8pp.
DISP 10613-6 [d]t — Profile RAS51.54 7pp.
(SGFS) (CLE 20 #4 1994-04-30)
IJTC 1 BAR®D NP (New Work Item Proposal) 3Z (HEFR)
JIC 1 N 2804 Guidelines for the preparation of Language
(SC 22/¥G 11) Independent Service Specifications
JIC 1 N 2801 1SO/IEC 7498-n: Architecture for multipeer
(SC 21/WG 1) communication
JIC 1 N 2802 Enhancement to LOTOS
(SC 21/¥G 1)
JIC 1 N 2803
(SC 21/¥G 4)

Directory Schema Migration
(CIE 4 # 1994-03-29)
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a Y VAT LIXIOH £ (4.9.28)
OB, HEES, W 8 EEGY  FHIETHFTES
DEDHOLS —BETNTY X4 (4.10.9)
O&F K, BEHH, BRE— : RERIHBLHAVEZPEX
HEFER (5.2.5)
OFERIC, &4 B, FE X: %54 7Y 227 MEHEELGO

DI EHSTHHE (5.2.8)
O filth, TLIFEE : BICHMREIRD 130 BAEE X ABIEX
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ORBHER, FHRD, #ilE X /NFEZ, K 5 Eros
¥ A5 LHELIC-II (5.4.12)
OtiEHeT, BHOE— A7V MEMIck 2%y b7 —75H
BN (5. 4. 15)
OliAZ, BRZBT : 2 — RREMT — & 2518 L BHEikO
LY REDO—F ik (5. 4. 26)
OLHER, WEEA, MAMK, AFHG:HRAEER -5
EERKIR AR (5.5.11)
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OEINE=, Kf8 R, #IL F: BREEHE VAT LIBITS
A—HEFLOFEFIESHEOE TS v = v Vit 288K

(5.6.3)
OEMMS, REEE, JLREBE  BARE T BN O B B
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OINEFE—, MHAPE : HHAEY X7 LicbiF 27 - A& 7o
t ADBEEFE (5. 6. 30)
OMa Jun, Tadao Takaoka, Ma ShaoHan : PARALLEL ALGORITHMS FOR
A CLASS OF THEORETIC PROBLEMS (5. 7. 26)
DRSS KEMFRORFES B3 (b 4,50 ba—F
DIRE (5. 8. 25)
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OEH—F&:A Method of Generating Textures Using Skeleton
Lines (5. 12. 20)
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