H R 5 &% 4 B 129-18
(1999. 1. 21)

©

LRSI & B G FFERR SO © O ARk

R HIET EXR fE—
R R E B I8 RHEEAN T SRR BT FE AT

AFETld, Pustejovsky DHEKIEFRDE 2 IIHDWIRRHEICL S, ML LEDOEKREK
Baika b, MXOBRKRE LT, HEOBAL LEOEKRELET 22 L2, B
OISR T B FEFLETH S LOZEXPLHRLTTOTVE. HRET LM
DHFIE, KAFEEOEMFHTHSEEMAIHEEL TS, BRERET) Y
&, FRSICHDREEEToC, AXMONEOERLFEALMMLAY, Hrzic
AS LB L BRAF ORI L OMAE 2 AT 52 L Th b, BHREIRE, M
DEBIEAT BB TERBEROTAFEISPEEEML TS,

Knowledge Extraction from Technical Papers of Metalic Materials
based on the Generative Lexicon

Chieko Nakabasami
Department of Regional Development Studies, Toyo University
Kenichi Hoshimoto
National Research Institute for Metals

In this paper we try to describe semantic representations of technical papers based on
Pustejovsky’s THE GENERATIVE LEXICON. We claim that it is necessary for semantic
representations of technical papers to describe a word’s meaning from various.points of view
and to put emphasis on the semantic aspect of words. Technical papers concerned with
metallic materials are focused on because this research is. proceeded in cooperation with an
expert on the metal engineering. Our purpose for making semantic representations is (1) to
detect differences and inconsistencies among papers by applying appropriate mechanisms to
them, (2) to integrate new contents of another paper into existing contents of papers. The
semantic representations of technical papers based on the gererative lexicon are modified in

order to adjust to characteristics of papers.
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1. BU®IC

T ld, LEOBEKRBT 21T 120
1, XEPICHNSE @%%%ﬁmmﬂ
HmL, £ DFtR & B 2 iEE 24T
S TXEEEKDERE OVL I &A%
BHTHhDHEEZTWA, BRIBIZOW
T, RS FSERHEIREEINT
W5 [1,2]. FNHDE LT, WERE
(syntactic structure) & X R 1& (seman-
tic structure) & DFEE T RSO WL L7
bOTHL, ZTNHOERIZFEHEL LE
BOEOMEN 25T VEFHET S
C &R, MREERRAT I BT B MR
CHWONEEEIETLEAETSHY,
XEZDD DDOBERBIT OB F
EERINTWZ W,

KB TIE, BRPLOEZFIZH-
TeRERBERFR OV A 5, Pustejovsky
#k%?éé&aﬁ[ﬂ<&%z%%b
ANTHLOBERITR A AT . SR E0R
DI & LCid, Ml Jackendoff @
AR SEE (4] H 5. ‘
REEFEDH B, SwICEBR S Tn

DPNEZHEEEE LTHBL, o

i TOABEDERRLFTE SO
ZERBTHI L, SHLITHEOLENA

HELTMEZONBICFONE % BE.
FOMBEE I CEYICHEETA LT

BB, FDIODOE—EREE LT, H#FE
REOEMSETH L EEHEICD
WTDF i%ﬂ%ktf%%ﬁﬁ@%
%%ﬁﬁbfmé
X ELWRICUAEEBE LTI
1)&%?6 FIXEMAENS <, mﬁ
WOWTDEH M —ROLEIZL

RTARW,
2) XEHEISHETH ), HUOF—
IOWVTEPNIFR IO TIE,
AAEDIFILHEL D 23\,
BREDI DL, BREBROFENH»Y %
BE-DOE1BEBELLTHLTWS
LEZONLDLTHE. RULBEOE
BREBHIIL, EREROBRER T
FOIFIHLALOTIE L, BXON
BEOB#MEOPAG VLI ICEHLE
HLTW5.
EA)'CU)%F}? Y AAFRIC [5] 5B
. [5] T HRICEELM: D@ £ 1T -
Tw%ﬁxﬁUEG%%kLTEEGH
HIZEEEoTBY, [EDXIBED
EDLIBARBTRELZ-oTWADR| L
Wo :RABEOHMHBIR 2 ENTW AW, F

c, X EOSRERETER L TSRO
HBREZHITTAZ L THXHOBR%
oM LED T 2% (6] %45
P, F XL DOBRONBICL S A - 7
FridfrbhTunizwn,

AR TRESFRTIHbILERD
— D Td % tensile test (558 Y RER) 12
9‘/‘?@%%&]?&?&%%@ L ERFa % 47

BEXLTEINDDORREL
Tmé DTRETIE, EREBEEYH T
DERELBNERAT 51 HoTOH
I DOWTHB L, B Lzgors
DERFLBORBICOVTHENRS. 2 h

< u%ﬁéﬁ%&wmbiﬁtkuﬁﬁﬁ
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<Levels of Representation>
Argument Structure |$FIEMICRIBIN DTS
Event Structure ggﬁfﬁ*&%@ﬂ#ﬂﬂ‘)
Qualia Structure BROBEA-REMSOE
KRB
Constitutive| sE DL EF
Formal| EOHMMLREYE BARYT

X BOERBTIREA
Telic| AT IS0 B #Y-HRE
FRTEE

BRARIBEETEAHID

- RE
Lexical Inheritance
Structure BEOBSMORERE

<Generative Operations> -

Type Coercion B O3IMDE4TE=TR

Agentive| §&

TERIATALEE

Selective Binding |3l B R EXE T HilEE
#84R

Co~Composition BHIELBEHEDSAT

NRELLELES, KBHE
M Qualia Structure M IERR
BORATIZESBREIER
L, 9 514

®1 EREROBRKIES EREEOBE

FNOOWEIHES D LR %
EoE % 117 T (7).

B 1 TRLEREROERTAT
ErTEONELERT LBICEAT
LZHEEHE LTUTOLOEH TN,
O BE O S5 % ERE 2 FE D S5

BHICIRZ B,

E 23, BARELL 00, AR
&ﬁ@i#ﬁbfw EIHBEDD.
DX HEOETNIIHLT, MENIC
EHRMEE Y AETAOTI A B—0
BRSO ICHMA ST TBCHTH
BIZEHBTE 5. ‘
Bl 213, test £\ FEICIE, ZF LB
SOREND L. EbLOBAITb L
2% BEEAIEE L Th b DT, KRR T

1%, test ¥ BB EDO L M — L L'(,'

Event Structure (ZE)E F%ﬁ%ﬁ@“éj &
LT® test X FC L, Argument Struc-
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ture 12455 [FBR] &£ LT test T3

WY 5. EEORIHIC U TICRT X

12, test LWV BEEDTE T EF R

PRTHENATVS

e Tensile tests were performed between
room fempefature and 760 C.

® Most important was the fact that
every gauge length was free of extra-
neous deformation at the start of
testing.

@ These specimens were fested in ten-
sile creep under constant stress at
temperatures of 800°C and 950C.

@ XBHT—DODOHRIZOVTOH
KOG S DNEY, EBFHERD
Qualia Structure 2B 5 L%
Lﬁ&*iof%ﬁvsa

KBV THBFEZREZRL TV
éiﬁwk%ﬁ

° %ﬁé(apparatus)

&R #H(material)

41 (condition)

%%ﬁﬂﬁ(})mceduré)

- EEE R (result) :

THREEITWS, KiFETIE, l 1

TR LIZAERGERED 4 OO structure T

Sk SN D EHREE Z, 2O ORED

test LV ) F - L THoTWD

BENADLELHTERELMR 2. D

WEREM21ZRT. X2 D test, apparatus,

material, procedure, result (3EIK% A

®

TEELTWS, UT test 74 7LD

IFSBEEDH 5.



material

apparatus

| material |

Q;Const Q:Telic Q:Agent .

Q:Constitutive B ____ ‘

Q:Telic

act1
\ act2

I result

Q:Telic, Agent

apparatus|
Y e Q:Formal ~ Q:Telic
' A A

I material actl controll | usel
| act2 | control2 | use2

Argument Structure: test®{T57=HIZHBLLD
Event Structure: test# 1T E L5814
Qualia Structure '

E K Q:Formal \ \i v \
sectiont * usel |machinet L material Iapparatus actl
section2 | property1 use2 |machine2 act2

property? vee i

 |result |
A A Q:Formal
Q:Agent Q:Const :
A A 4 o
[ test act1 param1 |expressioni
lspeciﬁcatior act2 param2 |expression?2

Cmmmma%wﬁﬁiﬁmtéﬂﬁwwm30ﬁ5néﬁ§

Formal: €D RO, HREWR

Telic: test#{T5BH), TOXMNBEEMIEEH

Agentive  testDERZMEE, TOHREZLEL B

Lexical Inheritance Structure: £ DR D LS

2 BHBRFRICOVTOEBIR

3. tensile test MEMkig&

EEMEICE T 5 X 8,9,101 TP
tensile test DI S, [ 2 TRENS
R AR T, EBICEDbDI TV 5
FERZEIT LT tensile test D EMAEE
X3, 4DXHIER L. HFom
ATHINTVWALERERDY A %
£, DTFiCX 2, 8, 4 DARZRHET

HHT 5.
(1) Argument Structure(ARGSTR)

MR (ZZTRABRFE) 1 HEET 5
BEICOLERBRY £ 7% 7. tensile
test 2 H1X, 7 A MEFTI -0 IWE D
$EA (specimen) & FZER%E (& (apparatus)
%% ARGSTR TSI 5N 5.
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[ test |

l L
. Q:Telic
[ tensile test specimen
‘//A l E Q:Constitutive A QFormal Q:Agent
x —d - — = n E Q:Const Q:Telic
[ “specimen [gripping device] condition | measure yield strength é/ * -y \
extensometer L l zero yield elongation ] section I property ] use I machine l
micrometer grip tensile strength | L L L
temperature i ] strain elongation y
spacification | reduction of area cross section shape forge
reduced section| thickness cast
grip section | gage length| _die cast
fillet stability
ductility
measure
Q:Formal
Q:Telic,Agent Q:Telic.Agent

Q:Telic,Agent

A
| [ specimen | gripping device |

[ specimen | micrometer | act l ltastingmachine[ act act ] direction
L l L Q:Congt L
[ measure l | zero l [ &ip section] grip
| aEE:ratus I
L
A
ipping device .
A Q:Telic
E Q:Formal
b\
] grip control ] strain l
L
strain rate
rate of stressing
rate of separation of heads
elapsed time I aEu‘ ratus L
free—running crosshead speed L
exten'somoter [
A
£ Q:Telic
] __specimen ] [ _measure | measure |

3 tensile test IC DUV T DHEMKETHAR (test, specimen, procedure, apparatus)

(2) Event Structure(EVENTSTR)
MRICHEIEMEERTERSI A 7%

$87 . tensile test TI¥, measure (515

LRIOEADY A X2 PET ), zero
(UEtoBE) 2 EHRICEDICED

%), grip GEROWMIG % 515R D HEM

TEET ), strain EREFIES) &

Wo BB TEL 5 EEDNF

EVENTSTR TH#HDIT 6N 5.

(3) Qualia Structure

(3)-1 Constitutive

MREB T LGP, WROEKT S
ERLICXNVBONLFEROEHEZH
. tensile test Tld, yield-strength ([
RIGST), yield-elongation (FEIRMHTY),
elongation (AEWT{H F), reduction of area

(B&h) 95, specimen (fEX) T
HUL, TENEZERTAHTETHDT,

cross section, reduced section,

grip
section, fillet 7% Constitutive (242D T

bihb.
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result

L

A ield strength

A _ Q:Agent | Q:Const Q:Formal A Q:Agent  Q:Const Q:Formal
K » \ o % . ——p
[ specification ltonsile test strain cnpe:’;‘:’:"t set cl/ c2_| Itensilo testl strain ol .s;::':\ o:i:rpor (c2~c1)/e3%100
L c2:original cross c2:strain of lower
seotion isld poin
c3:gage length

offset method
extension under
load method
autographic
diagram method
half rate method
strain rate method|

—TT—

L

tensile strength

| result I
L

slongation
A
Q:Agent  Q:Const Q:Formal
ge'n onsi \. .
Ltensile testl fracture cl:oT::‘na!Lgage (62-c1)/c1%100
c2:gage length

A Q:Agent  Q:Const QFormal
| tensile test' strain ¢1:maximun force cl/cZ]
oZoriginal cross reduction of area
section
A OAR:nt Q:Const \_‘( ‘ Q:Formal
Itensila testl fracture o1:m|::v:t1iv:ncross 61/(02~c1)%100
c2:original cross
section
B4 tensile test (CDWVWTDELREDR (result)
(3-2 FORMAL LLTELNS DT AGENTIVE lima-

FORMAL I ROKEMEZ T, speci-
men T & LT shape, gage length,
thickness, stability, ductility & 3 5.
result ¥ 1 7OFETHNL, #HRELT
BonsfEr ko sRNICLELEH L
T 5.

(3)-3 TELIC

ZDZENRLELRTHEHRZFDONE
BV % HI 25T . tensile test T
1X(3)-1 TIR7: yield strength 7% & % ik
ETHILHRDT, determine &7 5.
specimen ¥ 4 7 Tl, $&E&ET L%
EIZERBPHWONEZ L5 forge LA
TONELT 2.

(9-4 AGENTIVE .

WRERD NS FEEER, X
REELUDEE%T. specimen 111

chine £ 35,

(4) Lexical Inheritance Structure
FBOBEKRSY 4 TIZOWT A - FAE

e l, TNOS A 73 LDy 4

TORABEZ LZFEE LR AT 5.

4. REROXED B IER L 1 BRREEAS)

3ETIMRZHNEIZ L7225 T tensile
test [IZOWTEPNTWAEEBDOTE
IOV TEHRIB* 1T o 72, ZHIR LT
WZRY . JOFIIHNEERSY 4 T4 F
LTWa, O/ TWAR VIR I ERE
DEXETHNLNTWVWSES ARGSTR
HIHFELTELTVA,
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(1) Tensile testing was performed at 22°C
using a crosshead speed of 0.127 mm

(0.005 in.) per minute.

{tensile test}
ARGSTR:temperature:22°C
{gripping device}
QUALIASTR:Formal:crosshead
speed:0.127mm(0.005 in) per minute

(2) Tensile tests were conducted at both
constant strain rate and constant
crosshead speed-at various combina-

tions of temperature.

{tensile test}
ARGSTR:temperature:various combina-
tions

{gripping device}
QUALIASTR:Formal:strainrate:constant

Formal:crosshead speed:constant

5. E®

2,3 ETORBAEKICIH>T4ETE
BOLEICHN L EEZ LR L7225, A0
FEVEBET S, MXHNEOHH R, #
BORXETOERZFELVWARICE
TUB A THIETAZ LICHHET A
72O RUTOHREFAMTH %,

e (1), @QDXEEL D, crosshead speed
IZDOWTDFHBEDD 5 3, crosshead
speed &\ DI, 3 @ gripping
device @ Formal OERIZH L. &
DT &HH, LEHPITITIITERRE
BEXAWCERERINTHRL
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Td, i 55D gripping device 2
WHENTWBEZ EFbR5.
DE@ITBNT, BALTWLE
Ry A4 TH—HFLTWEHDICD
WTIRHRHBETE 225, @IXBIT5
strain rate D ECIRIT(1) idew,
DZEDHM)ERITBITS strain
rate DHFEE VW) HBERD—D
THbHEEILND.

3 D tensile test D ERELIR I B W
T, specimen @ ARGSTR 7% test T
H A EEREIZ, EVENTSTR b test
Thb. ZOLHI, BFALBFHAD
test T EHRIEF L V) Hr LKA
RICRIT 5 T & CTEBRER A
Bl oTWn5,

3 O tensile test DERIR P TI1E
specimen %% ARGSTR [ZBEfRDT &
M, %O specimen b A IZHEBRE
WEFF>TWD, ZD &) ICHEKE
We 12T TIREL, 2OPICH
LERBREE LTOEDS A 712
bEBICERTER L F L L
T, NFIZDWVTORE O VED
BT E S, BlzIZ, tensile test D
b Tid, EE L LT gripping de-
vice L BETHDHZ L L, BET L
BIED 1 DA strain TH 5 Z & W5y

- 4. —7 gripping device DELIR D

b, T DOEE ) HHA strain T
HbHLn) LV hs, LoTH
BONBELZHA LT, tensile test T
D5 | o 55 BIEIL gripping device |2
Lo TITbNDEZ Wb b.



6. SHENZEA

(1) ErRioR o HENEH
FIRIDBROIERIZOWT, BT X
BWRY A TS AHERENERT S T TIE
ANBEOFEETITLRITT R S v,
L LENDREIE, 3T L CEPATE
NIFEZFOXEICHEND FEL BA
DERELBORIHKESEL LI LT
BEORRFLETH . AL TRADEE
DEKRS A TEZHET S L ADLE
Th5H (FRF).

() BRI AT L DF%
HAELZEREREZ®RIELT, E8T
WAz D) %, LBEHOERRLABTOK
ENTELVATLARBERETAFET
HhH. FDROITZ, ERERICBITA
3 MEHOABMEEDTR) ANTE X
LUERH L (F%T).
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