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Metaphor Understanging by a Semantic Matching
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Division of Electrical and Computer Engineering,
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Tokiwadai, Hodogaya-ku, Yokohama, 240, Japan

In this paper, we firstly propose a scheme of semantic matching, in which the identification of two objects is
recognized under a certain interpretation, then give a model of metaphor understanding by semantic matching.
We use a theory of perspectives proposed by J.Seligman to formalize semantic matching. Using this formal-
ization, representing systems of two object are regard as two different perspectives. Correspondence between
two perspectiveé is represented as a mapping from a type set of one perspective to another one. This mapping

can be considered to be as a comparison of something to another in metaphor.
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XY, seat il type KB ONS. H 3B seat
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D type t %, i[d] LET. NI ARDIE(T v H—
fl) X, FEDseat tMAEDYE DT ICX D,
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seat ICFEFET % object 1, type IC X % seat D5}
FHoH FR Y, perspective DFREDHFICIGEL T
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ROBBICEIT 5.
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-3(¢#) t ¢'[E").{0" = {&'/#} and s:¢'[76'0]}

JE#E 11 Object

» 3 perspective P IC BT, HEOHRE Pr =
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type FIDKAFBIRE,  type BHi, IEDHFIZ
35~ BREERIFI 7T EERy PT—T L L
TiRAbh 3. %k, TORy V7—7RARS
type DT A X OERFFBIREET boTHH 3.
i, 3 type ik[.‘i"k] DRI A ED—D Tkl Ik
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eHTH35.
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F S DERE

HECRRZ X5, By Fv I, —o
DHBEHD, HEFEROTFTCoOR—E:%%T 5
BETHE. Y L BIHROTCOR—
%, FORCRET>»E, BR~vvFv”
DESI AR EDVRE-TLS. 22T, Xbh—
Berlt 522X 51, HEE HEHCER
dr30CcrAL, dRYCHTEEE HEE
ROTTHRIT 2% TH 3 perspective ¥E X, %
hbDfostis & LT shift 2#EX 3.

ER 12 BHRTvF S
ZO® perspective KBAL T, Eh b DED shift %
KL BEEER~ v F v 7 LRLE

5 HRIEF~OER

AT, DD perspective DED shift & LT
OFEHk~y Fv AT, —Bf A ERBERO
BEEEZTHS.

HioBRoOBBE2ELTHD L, B Ko
BREEESDS5.

1. iz 0B
‘RERBZOD OFETIRE Lo b
D' OFLETIFREEEEL, BET 3.

2. RIITORE
‘PAZE2DDOFRIL FAiLbhdzdbo'D
R LT, ‘FIAOBRH A3 RiT’
RHRET . ThbL, fiEsLEFICHL
T, @O ERET.

3. X 5N 3 bODRTOLGRRIEM
FLONBEHD DRECBWTHE, HRER
REFEOPREAZDT, ZOREBWT
BEOHBRE2T, FHCHET 3 H®RES
3.

4. HER
BonhE@EE: L0 ORCHAT S
e, ‘Blabhddb’ DXRLb FILS
D DHR~DOHHEEEL B.

zre, UTerththoBRBronwtEL
3.
5.1 flxozEH

BRFEHCARAD ZWREBAORA IR O
REFBUMTI L 2ICX Y, HehERELELT

(6

w3 kot ‘fliddn’ L HAixbhsbo
"BREIRCET I DL LTELLbRS. L
T, EhEThOF%ERA S perspective ICXIH X
43 hE BRIERAEY, ‘b0
Plaoh3 b’ OFKNZEEELFIAL L
MEHZED B85, COBEAE, F— perspective
DOHRTOFREEL DI S.

5.2 RITOBRE

Thix, ZonFKoOMOIEMEFRICHELT 5.
BERICBVTHR type KW EA>TVE T 2 h
b, ZODHRD type BIOERTH 5 shift &L
3. shift i, 3 perspective DIFHEEE L, b
perspective DS & 2 BT 5 € & iciHYT
3.

XC, TITTC, DD perspective DE DX &
LT oDshift CTiEA <, H3—DD perspective 2
© shifted perspective ZVES B D shift 2E X T
5K 5. shitick b, EREES type ZEHRE
h, Thicf->ChlbEkT 3. oy,
OREBEREhD. LhL, ToLE, FTHIX
b, shift ¥ 37 perspective ? seat DEREXEILL
ArpicEELAOGhEZ hbhv. 2% ), o
5 RO (0% b seat DEE) HELE T,
2D seat DIRX FEELT¥ETWE. thid, E
€, HRICET3RILTIEST 5.

&€, BIrLT & L Tshifted perspective ¥ % %
3354, source perspective KBWTHEH L TWwic
object 2%, shift X 7B TCd, object ZRERL T
WERENRDSE. T, object oI B RIT
BRD X5 IKEET 5.

E® 13 RiuT
® % perspective P IC B} 3 object op ICHL T,
HBshift p : P — P %¥EZXS plX3P
@ shifted perspective ICBWT D, op (X object &
LToRHEMHET 5, T&b'ﬁv, object op =
{(8,‘ : t.'[.'i“.'o,'],‘u.')} K L, shift Ic Xk Dgﬁén
Teofp = {{s : f[#6], )} (%L, ¢lF] =
p(L[E])) 0 = 0,008y v = vibp(eiy) D5
V({si:ti[236i], v), (55 451&5605], v5) € 0p)-{
p-connected(s; :4;[£:6}], v}, s; :;[&;0}], v}, Prpt) }
¥ W7c 3546, object op BRILTop % fFOLE
W, plop] &HET.

¥k, ofp %k, op % p XD RITrk object &
FEAL



5.3 fIZ5NB3DOORTHOLGRFRIVDR

IhiE, RAEKRKCET 2, BFOHREE
HfREOEIL 2 FIHET 5.

5.4 FHER

R, br5 Y, Racoii®etTs.
L& L, RAL<icditt 3 shift i, type O E
BThorhro, 1F1BEREERLY, —MBKcr
WERBHFEL KR\, 2Dk, BILTO target
25 source ~DOXNEEFHRLAThEALAR
V. L, RILTo shift iIcqibF 3 5@ 15
IHGICAR>TwWE RS, £k TUEREH
Hc%s.

5.5 perspective & LU RILTHHRE -
¥ 5/&E

LEoBRCEAT, ROBCEEELEEEN
Twn3.

1. ZODFRIHIGT % perspective DFE
2. RyrcofeE

¥, perspective DERTEICEFTIMECH 3. ¢
PZ2bD' ORI, ERCERROGRERZR
THB52 b, IREH A & 25 perspective 54 3
TEHESEnLE8bh3 TchieslT, ‘Hid
n3b0 OFRAIREBEYFI, WRFRIKIC
LoTorFERIN BT LEBWFCHE. ko,
RO I D IC 2 DEB-C, BEI% perspective %8
RLADhdAhbhw LiL, ‘Aidbhdd
D’ DFRD perspective HIERFEIIC X > T D HF
EEh, XROFEBL2BRLAEZFRVORD
X, % D perspective X ‘Pl OH 2 b D' DHE
HAaE#EFoObo A3 LELLNE. ThAD
B, perspective X BRET 3 agent DBEOKRR AL
EORED» oMl E hie, RENAEROTWLE
ERTb0THB.

ic, RIrTrestitd 3 shife ORI 3/
BrDH3 EBOLIT A, shift 2, target IC, H
BRI o(11[£1]) = p(t2[2]) B3B3 A BT, source
i, ThEsdiEd 3 4] ~ ] BKFELEL
AR HE AR bR VDT, ZD0 perspective 25PRTE
Thb i, HHNOREEERRD bt koI 3
LeBBnEEZLbNBL XoT, shilt DBE

YRFEL, if 1] = t2[F2) then ty[E1] ~ ta[52] TH Y,

MR L Zvoc, FHEOREKEEED shift KIRBXHh 3
Rerkhwn.

=D D perspective DIREIC AV EAIH 5.
perspective DEIC, HIKIDFEIM:%{FD shift ¥ &
2 5B|EICE, DD perspective KEBWT, *h
Zh, type sl HHEAMI 7 L BAT %
v FP7—7%MEL, source perspective ICEF
5%y 7 —7 kIC, target perspective ICBAF 3
Ay V77 R BRBEIC, BEDOXy LT
IBREOR Y VY- c—BF 3B ERET
3TiIcEL. CoROEERBICORY b
V—7DKREE, $hbb, perspective H1D type
DPICARIEL, type DEBDEBEESBRE 2 X |
LS A 5. :

perspective DFEICEHL TR, k7%, +54%%
HELCThE, B RoOBRLEER LR
tELONS EF, ‘PABZb0 OREET
perspective( FL3L T @ source) X &+ ¥ CDICHR X
h, BB ItROOLNSE. LT, ‘WiLbh3
b D’ DR%EFT perspective( BILTD target) B
LTH, shift DREDO=2X FEERLT, ¥7,
W FRE BT 2 @G 2 0 25O perspec-
tive X FHE L, source 22D, % D perspective ~D
shit X 3. e, ToE@crR+9%
T LG5 BB I E?, target DX b Wi O
£, DD, type D X b EE X perspective
IKILK &4, Thicfs Tshift DER D HLET
3.

6 UL OHDILREBIEDOHA

AT, HSOBBLEC, < OrOHR
EROBHAE RS 5.

6.1 EWRIEM

EM (simile) X, H3HPo 2 ET 0K, *h
LEREEOD L F0HEY A CEBET 3 BB
FRO—FTDH 3 [Yamss). ERTHE, *oHEL
HoXRAMERFO ... 00X 5%), [ - 2%
wit) A oFEBEAV C LicEY, b3S
ZfioWichl A THRT 3. EREROMAEL LT
BROBARS DREIT b 3.

o TEORIEADLS. )

o THIED X 5 2Fl

A X, target D perspective THAAEZ ICHIT 3 s
Bonrkl ¥ic, THICHIET BB source D perspective
BT, BENOHETHEHSL, source D perspective
KREWBEAYHEL OIS,
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ERCHE PLA2bD L Flibhdbo’ 558
REINTVEDT, ThiIfE-T, Th¥hi R
ILTIC ) 5 source perspective, target perspective
RRETS. LT, ‘HlLDbD’ % source per-
spective IV} % object & L THIK L, T @D object
kKL<, RILT®1r5.
TBEDBEEFEOLS K. J 2#flict > TEX
THES5. zoFa, ‘HAiddo’ i [(FBo)H)
TdHY, ‘Hxohddo’'ik IEHI °TH3.
TS «B83 % perspective % Py, =EAJ ICH
F % perspective & Pjewa &5 5. T, P 3,
ROBREEHEEDDOEEL 5.

P, eye, T —

tbeanty [I], tmy:t [.’L‘], toril [3:]}

Peyes = {tegelz] = troapjlal,
tr-obj [—T] = tmade[a"x ylv
tmade[zy y] = ttiutc[y]v
tiissue [y] = tsoft [3/]} )
T O, T KHIET 5 object oeye 1, BlX -

'f) P 5 seat s %ﬁﬁb; Peye,: KB"%’{?}
%z DERFRIRICERT 5L, RKDk5Kch3.

{(s:teye[zb), z), (s:1r-0bj[z6), z),
(s:tmade((z, ¥)6], )}

LG ‘ZELw, ‘#EMN, Hei Ao
HERFODDLTHERD L5 kB,

Ocye =

Pjewetr,r =
thard[V]; theanty 2], tmyse[z], torir[2]}
{tiewe (7] = tr-obj[],
tr-obj[2] = tmadelz, 3],

tmade [1‘, 31'] = tmineral [y])

Pjewd,é =

tmineral[y] = thard[?/]y
tjewcl[:r] = tbeuuiy[xll
tjewcl[x] = tmist[“’]r
tjcwel[x] = tbril[z]}
i L,
[s13F
g
slskE
s1sk

—

(eye, z;1))]
(real-obj, z;1))]
(made-of, z,y;1})]
(tissue, y;1))]

teye["’] =

tr-obj [z]

— =

]

tmade {Iv y]

—

Ltissve [3/]

{tew[xly tr-obj [x], tmade [-7"; y], tory[!l]y tsoft [?/]»

{tjtwcl [-7:]1 tr-obj [:‘7]7 tmade [Z‘, y]- tmineral[y]y

topey] = [s] s (soft,uil))

tewalg] = [s]|3 = {jewel, ;1))
tmineratly] = [8] 5 | {mineral, y;1))]

tharald] = 1s]5 = (hard, 51)]
Theanty[2] [s |5 = (beautiful, z;1))]
tmyst[2] [s | 5 | (mysterious, z;1))]

tealz] = [s]| 3§ (brilliant, z;1))]

TbH3.

TZTC, RICTKkHicBshift p 2EXS. th
N D perspective ICB T B type 2 RBLEALC D
DHEGENRTVBZ L EDIS. TDX S % type
e LTRESERE2RET 5. thllickL
T, ROXS5AEEREELS.

pltegelz)) = tjewale]
p(t,,-,,“[y]) = tmineraf[y]
p(tossly]) = tharaly]

—DOHOEBERRE 2 bhicHgEEE2RT 0T
3. BRYoor, BARELLESERCK
YERINBHCEALT, HHoREE:IcES
ER/ohicdboTh 3.

T Dshift piIC KD, object o,y % FRILT 7 ob-
ject o8, 1,

0lye ={ (s:tjewalzf], z), (5:t,-08j[20], z),
(3:tmade [(, ¥)6], z)}

LB, TITTC, DD perspective CBWT, »p

KX DEBEREND type DERELHE—H LTI 0D

T, RAIBHATESC L 2FAAL T 3.
&TC, shift p D target TH D Pioua I,

tje‘,,,l[-'l?] = tkuﬂy[-ﬂ
L,
P(teye[z]) = tiewerle] P(toeanty[2]) = toeanty(a]

THE0b, shift DFBL D, shift p BRILLT
v BIEA,

teye [1'] icd tbcunly [$]

THB. Fih, oege &V, 5 1 toy [zl TH 3.
Lo,

5' € Poye,ses' t theauty[nd]
k3. ERRIKC,

5" € Poye,s-8" t tmyse[20], 8" € Peye,ss™ t torur[z6)

{8»



k3. thbkb, Hikik object ofey HHIKT
& 5.

0" = 0,y U{s’ * theanty (28], 5"  tmyse[z0], 8" : torur[26]}

eye

chix THRY 22 TEL ) THfER) PEL
T lwniHEEFOC L ERLTVS.

6.2 ESIRIEME

BTl BHUEOXABEODIFELH
T, PIATHBC BRI T Vi, BRT
7 FliThHic 3R AT, HE BR%E
75 LRBEEIRXE R BT LHEE V. HBRERD
AL LTRERDOBEA S DBETONh 5.

o MBOMIXEA. )
o THAIZ (FTm>T)KoTwwi. 3

wih b, MorOBKAFEL, XFEBHOD
BRETS C2RTER . TOKR, HRHF
L, Ao»OfLBETbh T3 L &SRB
hs3.

retl, akoTwk. § 2flci -
EZTH3. ¥F, TKoTwil w5t
Bk ATz boThh, TR ORIC
EAHMCEEALAVE WS BREFET 3. %
T, ‘Mixsb0® TEY, ‘AAbhdbD
"% Bl L3 3 RALCHfTbh 3.

DLk %, [/ icB8¥ 5 perspective % Priger
» THyH) ICBAF 3 perspective % Punimar &€ LT
ELTH3B. EFRERND perspective IO LTREK
oL bDOEELS.

{triver [2], tr-obj (7], tmade [z, 4],
twater[y); tiner (4]}

{triver[z] = tr-0pj[2]

tr-0bj[2] = tmade[z, 9]

tmade (%, Y] = twarer (4]}

Pn'ver,T =

Pn'ver,: =

{tonimal[zly tr-0bj [xlt tmade (:L‘, y]a
tﬂuh[y] s tbone [y]y tiner [y]}

FPanimat,» = {touimallz] = i?-obj[a"]y

Panimnl,T =

tr-obj(-”] = tmode[zv !I])
tmddc[zv !/] = tﬂuh[y]v
tmudelx: y] > tboue[y]}

L, THEYFBknTWna. §J AXORK, BR
EHoOM, XFEEBIOXRELTHRAEALAERS S
3. COBRAXHBERTHIrBTIRINRCEFELTRES
ns.

7L,
triver[z] = [s]5 | (river,z;1))]
tr-objlr) = [s13 (real-obj, ;1))
tmade[2, 9] [s] 5 | {made-of, z, ;1))
tuaterls] = 1513 I (water, 331)]
tonimat[z] = [s| 3 | (animal, y;1))
trtesn[y] [s] 5 (flesh, y1))]
tionely] = [s] 5 [E (bone, y;1))]
tiner[y] = [s| 5k (increased, y;1}))
£ 5.
Z O, [P} ICKHIEF 5 object opiver &, F

A, Hbseat s ¥ET S LRDOL 5k B.
={ (s:triver[x0],2), (5:2-08j[x0], =),
(s:tmade[(z, ¥)0], z)}

X bic, THIABET 3 object oyater &, KD
Bick 3.

Oriver

Owater = {(5:tmade[(z,9)0, 9), (8:twater [¥6), 4)}
¥k, TKoTw3) RFET type 25,
tyaalz] =lsls (madeof,z,3:1)) A (flesh, ;1)) A
{(increased, y;1))
°hs T 5.

HEoFEOTIL, BRSLOBRETEToTW L.
¥, XFEBY)ORRETHICHE T LR
7.
XFEEB YOI CI, perspective Py, CF
W, seats d, object oyiyer ICHIEFT BRA G IC
BALTC, sitfaufzf) THBTLERLTVS. Th
bb,

$:tpqe|zd)
= sk ({(made-of, z,yi1)) A {(flesh, y;1)} A
{(increased, y;1)))8
(s E (made-of,z,y;1)}6) A (s = ((flesh, y;1))6) A
(s |& {(increased, y;1))0)
5:tmadel (%, ¥)0] A s:tsiconlyl) A s:tinee [y0]

*ERLTWwA. L&L, perspective Py, IC
1%, type tyeam BHEELEVOT, KEOEGE
BMRT ILAMICREYICHE T L hDIS.

22T, ZOXKEERERAEANTVELL,
RIrCshift p %X 5. EOEREMOH & FIEE

{9y



IC, D perspective D type DIREDME]C, {H%E
ERxBETRAFHER, Thi®RET 3 Th
PRl <k, ROX5A5ERE2EL5. %
7, BcELbh Ty HRERZTTIER LR
ET 5.

P(triver[®]) = tanimat[2]
Ric, BFELESER I VERI LR
SELT, fiMoRBEEcESERY oS %
WET 58, Zo0FEMmBELhS.

1. p(twatcr [:L']) = tﬂ”"[x]

2. p(twater[7]) = toone[z]
FLLDRUTHBL TS, Hickk
REROBRICHET 2@ E 0B 31T T
»3. LITeR, 1S T 2RI TE 1, 2
SHETARIATE p2 L LT, ThENREBLED
Twn{.
T, n DBEEELTHS. Toshiftic k

D’ ObjeCt Oyjver ,object Owater ’&’ Eﬁffc object

P1
ri

4 P1
o ver’ObJCCt Owater u’

oft’ver = { (s *lanimal [:1:91, ‘7")’ (s : t"abj [zal' z)’
(-5 ‘tmade [(I, y)ol’ z)}
= {(S:tmm{;[(fﬂy 3/)01! y)’(s:tf’“"[ya]’»y)}

EhB. TTT pCEDVERIND type DE
BEE~HLT I 0T, RAIEFATESC
EEFIFLTV 3.

¢, RILTOD target TH 3 perspective Popimal
e, TKoTwikl v HBEEFARTHS.
d @E’S‘, FX>Twnil &5 EBIX, perspec-
tiveshift #7578, seats 25, objectof},,, KO
T ARAGICBLT, s:tyufef) THET L ER
LTw3. Thbb,

S:tmade[(% ¥)0) A s:tfiesnlyl] A s:tine [y
THZCLEEREALTV3. HHOZODHHE
B 0fl, e 0hhter OO BH, 5 tin (vl E
Bmcnzl, Hilflcds chi RiATo
source T % perspective Piyer ICETHERE
f15¢%,

21
Owater

p1(tiner [4]) = tiner o]
THBT Ehb,
$:tiner [¥0]
%, Prive THOE2NB. Thib, Fikkob
ject ofew, HHERCTCE 3.

new —
Owater - {

(3 ‘tmade [(31 3/)0]: y)r (3 twater [ye],.y),
(5:tincr [yoly y)}

Thik, object oy, KBALT, PKEM HL
) T EeERT.

p2 DF A, Piyer D shifted perspective TH
% Ponimat 1€, type tfien BFLELE VDT,
type {7 RERCE S, FFYTH 3T L DA

5.

7T HbhYIC

AETHR RABRLECHEAOEXIETH S
perspective ZE A L, D perspective DX}IE%
shift 2 LCROZBRL LT, B~y F 7%
EBRLT Bz co TR L ZLT, T
EhAaBRwy FY 72T, HROBEFOE
FMEETTo .

L2 L, HGEROBREICEH T 5 perspective D
BES, RIrToshift OFRELRL, REE2ET 3
HRESEZEIh T3,

T, WROBEEE A5 R CoMEIcHS
I SMICHREE®KS. ThbL, T---0k5
2l OB PlL oRBEEABEETY, BT
LYHRER L ARk A . FILIE,

o TRITBRBOXS7Z I
o MBRMEDXS57%. 4

AER, EHRE:LTCOBHEARBDOOAL V. E
WELTOBHEINBO ORI DR, b
DH L VBBREEDbo Tt hiEhkbhw
[Yam88]. HARBEEFFOBREICH, FHlE:oRZREL
Nicdh, LEEOBARBMAEEDboTvw3. Yol
ARIATH, CORRBBEMET202EL3
DEEBRE 3, HRBEFRC BT 38 L wHED
—o ¢t Hbh 3.
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