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Summary

Cross-modal metaphors are based on some “view-relations” between concepts in different
domains, i.e. knowledge about viewing a mental (or abstract) comcept as another physical concept. Our
goal is to establish an effective method of computationally eliciting those pieces of knowledge from
cross-modal metaphors we human beings use in everyday life. Since we understand that analogical
mappings between two non-identical concepts underlying cross-modal metaphors represent viewing-
relations, we proposed a method for determining analogical mappings of metaphors as follows. Basi-
cally, we employ the structural consistency constraint in determining analogical mappings which allows
the mappings of non-identical two relational predicates. In general, however, only this simple version
of structural consistency is too weak as a constraint and tends to produce so many meaningless
alternatives of analogical mappings. This paper addresses the problem by employing a semantic
constraint, celled primitive matching, only at the initial stage of finding analogical mapping ; based on
the representation that verbal concepts are described by use of abstract primitives only, the program
first searches for the pairs of first-order literals with exactly the same primitive predicates which yield
some initial mappings. And after that, the program searches for the whole correspondence between two
concepts which does not contradict the initial mappings, based on the simple version of structure
consistency constraint. In this paper, we made an experiment of analizing some cross-modal verbal
metaphors by the primitive matching approach, as a result of which we show that the approach proposed
is more advantageous in cpu-time saving than the simple version of structural consistency approach in
some classes of verbal metaphors, and we also illustrate the obtained knowledge about viewing mental
concepts as physical ones, which is general enough for use in interpreting other metaphoric expressions.
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BERD, ZOBHE b > TR 2R T %4t (ana-
logical mapping) & A% 3 *, LWIFETHS, Z
NE—RICEHN 7 o —F LM ENBE3FETH S
[Martin 90], [Carbonell 80, Gentner 83]7%: ¥43% @
REOTH S, BAVEHNT o —F 28HT 28
M, BocicEt (R 2880 mizy 2 e
] 2 2 0LHEEE L WEEES ORI o 2 1B
TOHBTHLEEZDDOTH S,

BT 70— F BT 5HEOKRYR, Zo0FE
BRECARE OB 2 RE T BB in R 28 (7213
HE) 2S5 »BET 50D THS,. Holyoak DT
[Holyoak 89]ic &k % &, Zh & DFIFIZRD 3EHE
CRBITE 5, HEFRMHEK (structural consis-
tency), EERAVIELIE 2 B9 % HIFK (semantic similar-
ity), EHAEIH (pragmatic centrality) TH 3.
Foid, BRSULEIZBT S Zhs DO ERAMEI
L THET L, AT OMREE%%B 7 [Suwa 91, Fih
93]. BL:EK (abstraction hierarchy) 72 & OELRAYIE
EUEEER? O CRGSOCHE DA E M T 2 BRI U
DEERFERTHIEEFTARTH Y, ERICIIEE
MEEIMHEI 2BV DAL VLA, FhoATIHEH
DFERBICHLRKOFTEEE S 2> THFE L { kv (2
BTHH). £, BASHEXOERRENFEDEK
P GET) HHAZ 0BRGN OUR) wEAsh
32 EREEVWDRWEET, B b Z 04 Tix
RoH, RBIRXDOGE, REEOERK L, V- A
BRERTHIERE ST =7y MIEEL» S IEE
HEL WIS WHEEBRET 5L THS, Ly
L, THIZRERCEBORRE LTHRRINEIET
HoT, ZOMEDEMBIHF % R AL D 72 0 D H]
BELTEZTBLZE3FZ L LK, Gentner b
[EIRED E/R % 1T > Tv> 5 [Gentner 88], L&A —X
ROPBEMTEZ 5hicghE (205G, XREHRizk
V) KTHEA AR 2 HEETE 5 2 L 2ERE
L, EAMESRL L CTHREER T 2 FEE2REL L
PHEzokvwEnS FRTH S,

I o OB OFBR, W5 %, HEERMEHEK
BPEACLT, FVIT4 7Ry F I EndERY
HEEHHT2FE (FPVIT4 7y F I~
PM&EEHT 2) #E L [Suwa 91]. Gentner O

1 DITT, BREEEsE<{HUEBHRTHERT %,

* 2 RRAEIOMR (72 BRI vs B R & v 5 R,
[Gentner 89] & D BIAHL 72 ([3dh 93] 2 BBHO L),

* 3 Holyoak it ZDEZEDHIEZRIBL 20T %L, BF
DXETRIBEN TV B S EFX 42—V 3 > DEENR
MR OERFILEI S 2 —MLL, BECLTZOE
HBWERLTWRIZTE R,
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structure-mapping #% [Gentner 83] X DFEES, B
SUBHIHKER VS 2 LR L Tz, 2
BETHLIANS . PMER, Y —ARESY —5 v b
B ORICHEEN SRR A RO &L 5 LB, o
% v, EhEARR S (verbal metaphor) Z{{FH L 4 %
BER (b L < IZBEMRIER) 20T 220 OFik
THY, %5 - B H (metaphor of adjective noun
combination) ZFE & ¥ 2 B2 AR TIZR
DI,

AT, PMkxeEREEOHHEE T L E L TA
Y7 AL, W OLOEFERKS ZHIC LT,
PM#¥B L UBEWEBEGK O A E2HE - 70 F ik
(SM % EWES) OMHERE# BT 2 72 D DEBEEER 217
-7, 3BT, HEET VDT VT Y AL EFERT B,
41 8T PM S OFEIRE R BT 2 EBER 12O
W TR L, 402 BN CEIRARRIROI, S Hli U 72 DO
SOYIERA A= | BT 2HEEBEES 5.
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2.1 EXa> €7t

PM &% iZ, #EREBESIR B L OEERHEIR O
FEEROALT, V—2#& -y —7 v MESHOEG
ERET D,

a3, BERREBERK OB L LT, [Holyoak
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7 PEBIEELTHEHOY 7o vE 1 B LY,
EEBERAREN 1 AU LA 7Y 2 7 M E7213 1 PSS
BESIHE L THEY) 7oV EkaE s TR, vV —
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o) E WD TN DL, V- T
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83]ix, Holyoak DE&#DEEHIRBMEEMHRICRO=
SOHKIEFMLUdDTH S, 15180 1BEmED
BfREHILVWIE, BWIZSIHOENELCTHS Y
TINMIELT, b LEARBE PRI 25 EZTNS
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DEZEFHFI LI L, 1EHELY IEEGEDE
BEEBRTLIEMDIETH S,

Holyoak DE#&K L, B#M THREMH & L TiFggw /2
DIz, EIRIMERE T & O R EHRIE—HRITEE < 45K
AJRETH D, T RXTOHEEHET L a2 M3EKRL
b DIz b, Gentner O structure-mapping Hi 13 2
DEE RIS 25 WEIIC 5 5> TV B3, FbIcEx
HEFARFEOEBREF S ZVEVLIWEIZ, SEOHE
PHHIECARMETHY, £, B 38R AEOHE
HE OWBLEOWENA A —Y ] ik, B&Z
PO T S LI EROHTICEL Zbrn, #
Z T, &% i3, Holyoak D XEF D& B M # &
AW LT, &5, UFRTERIEK 2R
e LTfmns sz L,

29, VR, =7 FAEROBEKIED %0
5, 1BEOBRAEEHE U (identical) TH 255 %
B®WL, 2OBFRABEES L, 518047V ES
LeHtE o0 2ERE2EKT 2. 2L T, RIZ, %D
BfE 1 1 SRANCES ULTFELRWE S 2l
HEMOER Y, BENRABAMERICI Y RERT 5,
COBETO AT, B 2BRAEOEG L HF T,
Z DD Gentner DR L OB ENTH A, Il
Tav AR TAER SN D BRI —MICEEE D T
TE5H, TOSHLRLBILOBDZ L D& IFEROME
HEUTESR 21T, BE Yo ATEREN L E
% 5 REEMOEx, BRI AX 2 5 BRI CHERE L
THIE T 5, HiY 7ok A TER SN EmRS, ¥
RS L U CRiEE TR D AT RE A S R R
KD LRI REERRCEND L, FFEa 2 b
EBRBETLIOCEMTHL LTS B,

BFEND £ SBEET 20 EIE, HIETur R
BOTENLTHROBENERNER T E LI h
o Tnd, —fific, B 248088382, 281%
meﬁ%ﬁﬂéné EMZB iz, BT
TRBFRD BT B aENSTEIET 5 2 & BEMIER I £
NTHY, Z0HFIET O AHEEEL L2 8
Ezonb, 22T, Hxix, BEaoE® LR T 2
RODERXFFELLT, bor» U EREOE®REE
BEEZ, Bif7ov %, [1 BOEKRERES—K
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B O BEAREE & Z0uR 2 BRI b Bk L
SLEENS 20, EREBEROBERFEO—-BUIHR
F7 0 X ANDEHREAIIZ LD F5 VT &,
2 TY, WREFR (B 213 cause) 13 EBK R
WHEBOAN 2 5503% <, Zo0#:ElaoE
GBERETIE, 2 —>0HARMERE
(cause) ZMHFHEZ O £ OREEIRABEE (cause)
LELEO T2 THEASUMNEL, hbEHED
A b OIERESRAD LT &,
- EPREBERAFEOBERZO—BUL, KBERLEED
HEZRTLOTH D, B ELIM 2 Kk
THHRICEE RS b0,
ThHs5,

2:2 BHRFEONE

Bz, #7200 OBFABEOBERIEE 21T 12K
»o, M1 RTEREAZINEL -, BWRKEiE, )4
TV 27 PORBYE, A 7Y 27 b DIRKE R F T REE,
QA 7Y =7 biCEET 281 - TER 2 £330, (4)4
7Y 7 b ES LOBMRERTAREE, 5)EMEGR (K
RERE &) 2RTAE, CHBETEE, (D7 7
Y78 RRTERRK, 2~ 1 BEOBEK®RE, )05
BOBKERTH 5,

A A ERERRE T 52701213, 547V 17
b OEECIER LR £ R T ERELSC, REEE
TRERESEFEN LB R 250855, RELFE
TERWRED L H,IZIE, SFASE EOREFEN S
GEnsd. Lol, BRANBS2ERER T 220
WEDI D BERZTHET I whiE, ZnEE
BETHFECHLWHEETHL 20 [N 93a)], =2

BEEDI27 7%

the function of, the quantity of, the nature of, the sum of,
the difference of, the motion of, the direction of,
the location of, the distance of

| BEEBA{RDIREE
KhE

exist, be located, transfer, appear, disappear,
change
rotate, traverse, stay, good, bad, happy, unhappy,
large, small, strong, weak, true, false
3FER
include, intersect, touch, located apart. same, different
er, ....est, a purt of

BE. £H

possess, do, proceed, operate power, hold, use, live,
mean, attention, like, want, know, think
FDukE

when. where, cause(result), motivate, the purpose of,
the reason why, how, make .... do, equivalent 1o ...
(relations) disappear, appear
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TRFLBMhxw, 22T, Bxid, MROWE
(FER 89]2 HIRAIR, FEHE, K/, #FFx EHEHR
HIBESZ T 2BBOREXRHEIC 2 VB2 A1cEHL (G
B2, 2o It 2 BRI EFHD 4 % Bk
ELTEZT.

BERFONEILUFCRTHETIT> 72, £7, &
HOBKR P ZREFM TH AN B, Haid Collins

COBUILD ##2[COBUILD 87] w7z, —#icE
DERISENTH 205, ZDO7%0TRbEFERNICH

DR B 23RS, BALBERREO L IELNRT
WAEBER, FLREFATHANS, Z0LHXHRE
FICFEE R VLTV 3B, HESELERBRT S
DI BROBOEERFEH L T 2R HLNL
i, ZOZO0OFED LBMEL L THEHLLWVLEE
BEZEL, TWEEBERELT S,

23 BEBKRFEIC L DB

Bz, BWRELZ T E2HOTH 200 EOBEEEES
BN #1707z, Bk L&l L &2 5cab L
B —RAICHRD 5 2 L3, XRIKEEE VLI E
BOFELANEETHD, Tl d 2 ADRE - FH -
BERCEREND Z 3BT oy, NESIE, B
BFHEOGBICB T, BE¥E, FEPREICEEI N
TOEHENZESELTO [BROK] &, FEHR
BEVOBRY [BHROA] WA TEZTHS, £F
®BTI, Bkt [BH®ROM] CWET 250804 %
T2 k¥ 5,

sic B B HEIL, UTO=Z2TH 3,

1,479 POBUCEMRERIEELLT, B
RRIZTEFEHRT L L.

2. BFABMENRTTECEFRZObODERIC L E
57, ZTOTERCEFENEL 2B, H
2L Z DITEIRHEROE IR ERE, S
MfpoE®RFE IR T 22 £, LarL, FlzER
RERPHERRE L CEDERE TEL RED
PRI HARERTESH I WL, H L ETH, [ERO
WHE T 253 0CRIC L £ 5,

BT 47V 27 b, HEABSAK (taxon-
omy) BFOEDHEIIET 2D E25AT 3.
2L TR, KBTI,
“He shot down my opinion in the argument”.
£ S BhFARRR SOk a1 fEF 3 %, shoot down 3
x5 IBOBEREDFp LU Y BELT, p=p ML
DY FINERET ok A u0OT, FEUSBUECDSF
T NEILEE TSI RS, LT,

by 1) RETCHELLICINZ 5, BREEOELL 70 v X,
RBirz 1 EEHEEY S LOEHER 7o A LHEDZ &,

420 AN LHR

Function

\

Fmii'on
make do touc, *er bad to
0‘\ f - A -, * ) i
73 o 4 s disappear
% cﬂ" cause ©cause ©c¢£1se pkf

dl‘mb

Function

2 EBEF % Fv>7: shoot down D EBKETR

BRANCEOLNTB Y, FLILVLEKROEFIX criticize
THb. HLix, “A shoots down B’ OEWREE %
ERF2HOVWTH 2O LS IR L2,
[A 3F1E (possess) L T2 b D C %, BIZA
7 T B (transfer -to) & ¥ % Z L W j0fE
(make---do) L, Z#»EK (cause) TC 4’ B
I ¥ (touch) U, # N o3EH (cause) TC 25
Bizxt U T 13 & (power), Z L B HEH
(cause) T B @ ¥ fE (function-of) IZ & - (&
V> (bad-to) & * Rz L, T hHEHA (cause) T
B D#%EE (function-of) 737E# (disappear) 3 3. |
Lty THTORULESENERZTH S,

3. PME7ZILITY XL

PMZEIC L BEHEETVIZ, ZDo0FEEOEKRE R
EASE L, MEREICEK D IZ> T N TOHEEEERK
T 5.

DBIUD 2Z208FAOERIEARNES - F
%, hvy hy a, p, t B, FNETH, SEEGRR, Bk
BIfRORERES, 1 BEEAR, 1 BEBIROREERLS, +
TV NEERTHEETS, IOk &, Ht ¢ 13, HE,
1 BB, SREEERE 101 oXICEFROEST
EFEEND,

PM#ETRUTDEDDAT v 75T,
O A2 HRET 5.

1.AES®REZEO v F )

UTON—NZiE->T, 1BEOERERED—E
T2V 77 VEET. I BEEERRK a=p(4, -, t)E
DBXUVa=pH, - tWED EBHEDHEL ¢ 1T
BILT, &L p=p T, (Ka, a>}U{Kt, tD1i=1,

U DS 1 1%z 370, Hib¢ %

ERio

LJ\—FODJ: WEHT L, ¢=¢pU{Ka, oDYU{KE,
V=1, n}*, ZO7avA%2EYRL TH
BB 282 8T8, 20O a3, U

TD2 7 av ATHEEEKRD ZBOMESEMEE L
TE<.
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2. (EREEROREL)

S EFELEVEL S 2GR E S Lo
B, a=pt, -, tamn)y, ai=pLtis, -, timo)
35, BRERBRR r=na, -, ) ED B LV
hy'=h'ai, -, an)ED &, BIEDOHEL ¢ 1B L
T, blL, TXNTH7 A<i<n) izt LT, 181
?“]L }lt\ =g 9/’i:{<a'i, af)}U{(fi,j, ti’,k(j)) | jzl, ceey
m(D)) BELEL*S, Lad, (Ui)U¢»5 14 13
JBE WD R T 26, b g ZLUFD LS
WEH TS, ¢=Uhr, hrD}U(Uis). TDF
DA %@L TRETICES SIS ¢
ET5,

3. (5475 1 BERARE S LKL
WEERLF IR L > T T, 5T TIZ ¢ 1 &
STHEE DTSN TWS 1RERES LE, UT
DIV—NERE-> THELE DT 2, <a, & >E b, HHET2
T &5 7% 1 BERAER a=p(t1, - ) ED B LV
=p(H, -, thED WL T, b L, {Kt;, il i=

S njCh 2o, B ¢ RLATOL D CHEH T
5, ¢=oU{Ka,aP}. TO7ORAEEDIRLT
REBNCITON DB b T 5,

—fgiz, FVIT 4TIy F IO RATIEER
HYOEE s EON, FOBOBOIWELT Protar
DBEREIND, 20T, b IELIEBEGROED
b DE DO DEWRTAMO ERORLL & U TEIR
T35,

#z “He shot down my opinion in the argu-

ment”.
WWEWT, FEO7NVITY) XA Y —AS
‘shoot down’ IZXFIGT %Yy —7 v P& &2 F
Ry tw5ME%®EZ2 X5, FEBI ‘human being’
&0, HRYEEIC ‘opinion’ %3 %: L&D REFREMNY —
7y MEGOBRFETH S, Flzid

‘disagree’, ‘listen to’, ‘neglect’, ‘understand’, ‘insist’
REOEFEBOTONDL, FTRFAOEMHICEL T
‘shoot down’ & ORI %K%, MIGERO ) &
KO (BARME) &KL EHEEHERE2 Y — > v
MESE U GER, EEEOBITDBE, ‘criticize’ 73R
RIEHE4ERK T 5, 2 2 T3, ‘shoot down’ & ‘criti-
cize’ DA I NA2HELLEHELTHT 2, “A

* 6 AVICRE LBIRDTE b, p 2O 55 % | B a @

RO A5, BRAMECHETIHE S LEE
OG22 e%2FT LT s, L, KXUTRT LS
WSO LS £ D 1 BSOS I BOEE (m(0) #) A
—HL T3 2L, BLFTRTOSIBUCBELT (§T

DFRERLT) 11 MIEOELETELE T 2 2 L& HT
5, B3 1BEBEFES LOBEER a2 A TY, [

1, ‘refuse’, ‘agree’,

S

i vords [P~

\ S SAY T T T

. G - ®

* . make do 2

dxfferent ’l'ﬂILVIUe v< /,,’

— ‘.ca’lse
(Dﬁmmi&ﬂ g’“ﬂ ® e

idea

3 EWRFEE M criticize DERE

Qlolal = {<c.c'>.<b,b'><a.a'>.<function_of(b).d'>,
<transfer_to(c.b).transfer_to(c'.b')>,
<bad_to(c,function_of(b)).bad_to(c'.d")>,
<make_do(a.transfer_to(c.b), make_do(a'.transfer_to(c'.b"))>,
<touch(c,b),attention(b',c')>,
<possess(a,c).think(a'.c')>. <possess(b.function_of(b)). think(b'.d")>)

O io1a1= {<c.e'><b.b'> <aa'> <function_of(b).d">.
<transfer_to(c.b).transfer_to(c'.b')>.
<bad_to(c.function_of(b)).bad_to(c'.d")>,
<make_do(a,transfer_to(c.b). make_do(a'transfer_to(c'.b"))>.
<power_op(c.b).attention(b' ¢')>,
<possess(a.c).think(a'.c')>, <possess(b.function_of(b)). think(b'.d")>}

In both cases. q;l =

{<c.c’>.<b.b'><function(b).d'> <transter_to(c.b).transter_to(c'b')>.
<bad_to(c,function(b)).bad_to(c'.d")>}

1BL. SREMFRECHT 3B ERT 2
[ 4 shoot down & criticize (OFEELKECRRT O KL

criticizes D’” O EW®REE K32/, PMET
‘shoot down’ & ‘criticize’ QLA KRD 2 &, K4 D
Zoofatkniend, VI T4 7wy Fr S o
CATHSNAHL ¢ 1372 1BETH L0, 2D
D7 AT2HEYWHEFTENS, WH X, atten-
tion (b, c) SHEELL T & L % 8 F 3 touch (¢, b) »»
power op(c, b) WOENTH 5, HiH & bAIETFO

BPEIC2DT, 22T, WAL bEMBOELTH
575,
4. £ BB # R

4.1 PMZEIZLBEEIX}

ez 13, Lakoff ®#FE [Lakoff 80]¥ & UM Sk
05, BIEAMERRANIFE O TV 3 17 HO R % &
®, Holyoak D EZOHEEWRBEIERIFI?Z 0w X 28
HHE R (SM 3 &) 10k T, PM #EETE 0 2
FOETENIZDER»EZFHANT, BOBOOREIKRX
WBIL T, XX TRREICEL TS8R (VY —
BES) WMIET 55 =7y MESOBEFRHEE T
W52 T, MEOENLAMO T~ TOME e E T+
ZDICET 2 CPU B £l - 7=,

B 5z, EEICH - 72 17TAORIR 2R, BOB
DT L EMNOBIEEN, FhFNicES 2725 —
7y MESEIFHTH L, £1i12, PMEB LU SM &%
THELILHEIZA ML, PMEICEZ22A 74 V@

RO FT. (PM BRI EDIMEHL oo lem) 2 g 072, 17D
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Case 1: We need o explore the issues carcfully.

(examine)
Case 2: Hec tricd to grind out new solutions.

(claborate)
Case 3: If you use that strategy, he'll wipe you out.
(destroy)

Case 4: The great idea was planted in his youth.
(developed)
Case 5: He shot down my opinion in the argument.
(criticize)
Case 6: Where'd you dig up thatidea ? (discover)
Case 7: They exploded his latest theory. (disprove)
Case 8: I just can't swallow that claim. (accept)

Case 9: He pointed out the demerits of the strategy.

(show)
Case 10: Tigers crushed Giants in the baseball game.
(defeat)
Case 11: The argument collapsed. (fail)
Case 12: She killed a process. (stop)

Case 13: 1 got out of alisp. (stop doing)

Case 14: We need to let that idea percolate. (spread)
Case 15: There arc too many facts here for me to

digest them all. (understand)

Case 16: His words carry little meaning.  (represent)

Case 17: Try to pack more thought into fewer words.

(cxpress by)

5 EEICHA L BRI
F1 HHAEROFFEIA M (PM % vs SM %)

Case | PM SM
Group No

Cost Gain
. {(msec) | (msec) {(SM/PM)

1 949 | 5684 6.0

2 7130 | 39350 5.5
3 1351 5134 38
4 2351 8585 3.7
s | 2615 sas1| 32
! 6 | 299| 868| 29
7 | 4984 | 15452 3.1
8 | 74| 1350] 18
9 417 500 1.2
10 217 284 1.3
11| 3168 2300 073
12 67 68| 1.0

13 83 100 12
2 14 550 450 0.82
15 367 350 0.95
16 567 450 0.79
17 832 837 1.0

— 243, FEFAOBERIRICIED 1 BOB®RENE
FEL-BE%S (Group 1) &, TFEEL & - 12BE&KC
(Group 2) i 53¥E T % %, Group 2 Ti¥, PM %k SM
BICHRTOTLTIEH 208 DFHE IR M RET
%, i3, HED 1 BEOBRENFELZVLDT,
FO=R9F I EFEST Su AN ERKEDD, £0O
BOSaOATESME LB LTuk A 228
LB THS, —Hh, Group 1l TiZ, E&
AYDBEBIRITPMEBCL 2R BASNE, ZOHE

* 7 BBV, EREMOKE SEEHOEOME S L
BT ESbYEETIOBELWY, KTVITIXLT
i, YV I T4y IRy F IR ) T INED
L (23, 13180 1BERE, 251580 1 BE%) 1,
z2hFbey FUIHEED E S hORFEEITHOERVEIKL
LTWw2DT, E¥iciE, FEEokokric, ¥>»597
F 4w ey F U SARERRTES LOEE LD, T
SOBMERD L LWIHETHHTH S,

422 A L Hlfe % = 5t

B, SFEREFRAES Lo SR agELE S 0%
FANZ L EW, 1BOERROY vy F 7L VES
NI (AT ) XD ¢) EDFEF v
T22kicE->T, BFEERNONEMEEIC £ THL
TN CHEBICEL ST OB EHETE S, ¥
nbbt, EEOHELERD 2 BOFEREBBEA] D &
nahoThs,
IBOBEREDO Yy F 2 I L 2BREMOBAE
GWwE CPURRa X b7 4 v OBZR2EREIC T 572
O, WEEAOEWRSCM DL T B (mapping
complexity EFE3) L WIHIFH L WIBEXEAT S,
mapping complexity MC(v1, v2, ¢) i, EhiE vl & 02
DEHLAERD 2 70w ADFFICB VT, BRIEF T
BoNTwrEN o THEELIZEE, EDL{SHL
DD T OEMMENHR > T2 RKEPICKRTIE
BThHy, RACHEET S,
MC(v1, v2, p)=

Nra(vl, )% Nen(02, ¢)

+ Nro(v1, ¢) % Nyo(v2, ¢)

+ NeaAvl, )% Nyalv2, @)

+ Nua(vl, @)% Npi(v2, @)

+ Nia2(vl, @) % Nao(v2, ¢)

+ Nun(v1, ) % Nun(v2, ¢)
7272 U, Nyao.dv, ¢) (flag=f or h, i=1or2or n) i3,
HEF o OBREARTICBOWTHEHIL s DEFR L L TH
N2V Y 7T 7VOBERT, B1TDEXF flag » f
DOFBER 1 BEERRERL, oSS EREFEA%
R, Elz, B2 T OEXF [ EEIHOEEEERS (1
2L, i=n DBECRY, I8N =Z20 EoOBFRK %
A~ BlZE, Neav, @) &, 815 v OBERECARHIC
BOTHE OERL L THEHARZWY 701 T15]
o 1RO ERT. £72, Nuxlv, ¢) £, B1F
v DEWEAFICBWTEHL OERL L THAR
WU T I VTHIEP =2 L0 EREEFRROBE TR
T, L7253 T, MC(vl, v2, ¢) 13 =D DENFADERE
TIZBWTE > T b, HEERICEIE DT aEEL LS
LEARTNIEZS W 1 EE L OEEEZROHE
EROBEET . BE TN, ¢ £ IESHEEELES
NTOREBRECBLTEBEILRED DK I
BREMORKEIEZEKRL TS,

IBEOBEREOC Y F U7 DHERE> TV 5

mapping complexity @ #& (MC(v1, v2, $)/MC(v1,
v2,{})) ZHEEIC, PMEIC £ 5 3 & N5 A > 2 fthIC
ED,Group Ll IZJB9 5 11 D7 — AW DWW THHDE
REFENLERPE 6 THB, 12720, oz 1BEOE
RO~y F 7LV BonSELRTH S, Z
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7 -
A 1 Case 1, 90 /
N 6 ]
: J Case 2, 145
i 5 calegoryl/‘/ m Case
~ 1 v s
M 4 /Casc 3, 90m .Casc4, 82 /7 254
LCHEP Case 5,108 W " e
';L\;J 2: Case 6, 3/Case 8. 36
:{;i category 2 / o
S Case9.42 M Wec 10,29
o ]
0 category 3 Case 1,42
T T T ’ T ! { ! |
0 10 20 30 40 50
| EE®REOY Y F L JRICED
mapping complexity DEIE (%)
6 PMiRIZ L 45tH I 2 b OBFEESG

DOFFHDERIBD LT DD 1 BEOE®RED
ROFVIDBFEETINCE ST I Dy —A %=
D7 FACHELT, M6DHERL2EEST 2, Cate-
goryl i3, =20~ v F 2 7 IBNEET 255 T Case 1
WENWET S, Category 2 i3, —"DOD< v F oM
FHETBHBE5 7T, Case2 55 Cdse(}?b\%nkﬁﬁ’é
Category 3 X, — 2D~ v F > I BEET AHET
Case 75 Case 1l BWZENIWZET S, BRFEDO~ v F
ST DEBNZ T E, TR L > TN SN2
FREMPRE LD, ZOR PM #0’ SM k2 b~
TEOEHICRZ LS HEABR S, Z ORI,
BRFEOX v F 7 I L VEEENRAYOHE 7ot
AWEBI DO BERBBTIOND L AFEEST 2 b
DTH5.

W2, HTTV—NTODIRA A > DHBIZ DN
TEETS, M6OBOBODO Ty MZlE, 2%
o7y — A DB E @ matching complexity {8
(MC(v1, v2, () RSN T3, 243, 1ZIF o
DEFADOER DR E I HHB T 5ETH %, Category
2BLU3KXBNT, ICRRMSEEHKEWEEICIZ
PMENSMELDEN TS LW HEAIDR R SN 5,

42 DHBRESOYIBHA X—2

AR THEM L 72 B I, ‘attention’, ‘think’,
‘know’, ‘mean’Zs ¥ D /LHIBEZ AR T H D &, ‘power
op’, ‘touch’, ‘located’ 7z ¥ OYHEF &L ET LD
WRAITE 2 RRL AR S E T LM AHREL,
Rx 2 ERFEMOHELBEFRE [LHBES O A 2
=] BT 2 AHBEEOH E L THiH L7,

70, 17TEORRSCH,» SR L /2 ‘attention’,
‘think’, ‘know’ O¥JEBIA A — 2T 5 HE% % =
7. RPORHIN, 2, LS (EAFETHE
EFNLD) OYEPIA A -V 2K LTS, FhF
NOLMBESOYERIA X —2 1k, #OSHEENE
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lramfer to(b’, a’) louch(b a’) lramyer _through(b’, a’)
-- human a' -- object -- place
b - object WG, b'--arms b' -- object
(“? G(P

case5
transfer to(b’, a’)

located_in(b',a’) S
a' -- place

attention{a,b)

a’ -- place ,
b -- plams(% a -- human b' -- human
b -- opinion 356\6
locazea'_ln(b', a’) - c
- place ,br,ﬁ know(a,b) attention(a,b)
b - object a -- human a -- human
Caseq : b -- event
b -- idea
C N
use(a b )%?* information
-- human - case2
- 1ools ;h-tflﬁ( u(;;lb a)n power_op(a’,b)
located infb'a’) o"’ b - idea a' -- human
- human b’ -- object
- food 5 e %asc SNSCW
poss ss(a’, b')  use(a’, b')
poweyzvs(a fur:cuon(a ) a'-- human 4 -- human
@’ -- object b’ -- arms b’ -- bomb
1T LRBEROPER A £ — 2 (BB o i)

IVISEEDOA 7Y 27 b EFIBUC L B IKET
5. Bl z13, ‘attention’ DIGE, & 2 51U ‘event’ %
&EBEE, 0 ‘event’ 13 ‘object’ TH2B EBIWTTS
f, B X ‘attention (human, event)’ % B % =R
‘power_op (human, object)’ IZHETToHN B, DF
D, TABAD D ‘event’ KDL &3, $4bb, fil
D ‘object’ WHANERIZT I EWEHEL L] E0WIER
RAEIEIER TH %, % 72, ‘attention’ 255 2 3| # iz
‘opinion’ 7> ‘idea’ % & % # &, (% 7242
‘idea’) IX, ‘object’ & L < i ‘human’ R T5h,
‘attention” O H 15| T H % ‘human’ i ‘places
WKRIToNS, 2, (AP 2ERLEZ HiC
R[BDOL LR, Thbb, ZOBRPEZANH T H,
LYED LS ZDAD VB BRABE L T 3
(‘transfer to’) & L < 1&Z OB % @@L (‘transfer
through’), A &2 DMEEER 2 Z 3 (‘touch’) »
ZTDHBATICE E£ 5 (located in)) Z&IZHFLWL] &
WO RIREERTH 2

‘opinion’

?

5. BEMR S L UGS

Gentner, X Uf Falkenheiner & @ structure-map-
ping engine[Falkenheiner 89] & PM #: 0 & & ¥y 72
E I, PMETIREL 2BRAEOEL2H T 512
H5LH, Bl s BEGHO KR OO 2 cBT 2 My

Hi 9 2BHE, COFBEBRIZEOLETH- 7.
LoL, ZOBMICEY Zo0EWwIEREcER T x

LHELLII R 2B %, BG@XHTD SM #:as 2
WCHEET 5, ZOHEEBRT L2012, FFETIR
ﬁm&ﬁ@@%ﬂ% CBLTOAHLE 1 BOB®E
TEUCIRET 2 &) BHRAHIR 2, FhsE
,-a%f;iﬁrta)ifﬂz A 2 BT ERFE 2B T 2% H 2 R

Bl 9 RL37 T HIER 0 778 ik 423
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2L Twd Enz 5,

BEM S S HlH U7z [ORIBEG OWERIA 2 — 2 |
WA 203413, Norvig WX EBME 07 7 LZE
% 7> view - link &13%[Norvig 86] & ¥ & —f&kME» 5
vy, view-link 3, [kill iZ defeat-convincingly 2 &3Z
T35ZEMTEDL] LwHBlicAOND L5, BE
D & b BB OBER L R M T H 5 Dixt
L, LS OWHEA A — 2 IZEERERMO LR
OO E2RTHBREOTLY —RATH 2. 61213,
view-link 2372 ¥R T 2 O EHEAT 2 BHLIC 2D
Barz—mEr2E L Twv3, kill B XU defeat-convine-
ingly i¥, [ HrEAN X5 L0HIE
FL RV THWE [B%O ] BEFEdenTEsD,
FhHWiE % view-link & U T U DI 2B EE 2
oF (%

Wiz, BUHRRXOBEMOER L LT, BAHAD
B2 EREOERETCRAT 2FEEREL TS
S [N¥E 93a, W#E 93b] T, AHFELRIUE 2 ik
DNTWEH, UTOATHEIRENCREZS, N
iz, EREMOELBEFROH (A, B 2ER#EL
T2LE, ADS BPEBETEL LWL HFEZ A~
BLEY) #5272 T0w30extL, AffETIE, B
FR O & o BEERROEE 2 BT L, Z0¥Y
AHZALEREL TS, BIREEERT 28820
BWRIART T, §TICEKRFZL VTR L TWAEE
S oER SN A BLEREHRZMFICLT, £ b
BREMOEL R KD 2 LS RN, BEICEE
L7y,

MRS, ZHOBSEREBFECLI DS
R, BSOEERZEMDS, RARPEEL & O FHIE
i, KT EO [NENE] 8, ZMEeEEry
O [VEEIME] B X DRSNS 3RITTER L L TR
HTxsl 2RO L [FR 89]. RSO RKH
HiE, EBORR Y %X 2 5 BEWEHRO HKTIBEG %
SHRE T2 2 e 2BU T, EREMOEUEICHET
LRAELEEBL L, LT, TORRLMREOERZT
e DOBFREHEL L TH S,

PM B OBERBIREEIC DLW THERT 5. FERIEE
VAT LEERT LGS, TOVAT LARRKEIEL
CHRRU TIELWEBGREH N TE 20 27 L %
GhiE oy, Lrl, filEd o TIELWER & ¥
ET B EERMICRETEX 2L REXHET 2
CEIEHREIERD CHE L WD, PMETIE, [BbHX
GO OEBDENbDREMHETS] Lvnd vy

*8 [Ty« HAN-ZFlL-5382%] O THRENTZBDOBD
DEEVBERHETH 5.

424 AN T 40§

774w 2 BRAPZOERAVTHSE, Lizdis T,
‘shoot down’ & ‘criticize’ OFID X 512, FxHERHIZ T
G2 DEED IR OFELE P EREL L 128565113
(l@,%@v%tﬂ%@&#iPM&fiﬁﬁf%
v, FRR R HERICHERICEBEI S, 2 H
BIZL7cy AT L RBET 20 THNIE, FEEDER
EEREICT 2 LD RERAES 2 5 Z L LAORE L
%50, ARRIE, RGO RINICEEN TV T, L
AEIDEEHRD O bCHAL Tw 2 [ERFM OB
BR] (42 TRLIcb D) 2T % 2 L BRI
LTwdlze, ¥AT AD5EEI BB IEFORER
BEIREPENTERLTHIVEVITNELE> T
%, 2% b0, LEO#MAHEAZ T EBW TIEROE
FERB DI Ao 11813, 2 —FDBZF Do E#

R, Y AT ATERS W, S [ERFE-
OREBER] BT HEEEEL, EA TV

SHIRBENEZ 5D, EROBRERSL EWIE
g s T, PMEBEKBTA[EREYy F 7L
V) BERIHEIR &, [ e DT OO S WL O %
FEET2] WO RRITHSTHE EEZ 5,

6. F EnEE

KFFECEDNT, L0 ORIR E BT LEKR
FHO G HBERICE T 2 8k A L T2 2 2E U
T, BEoELHCE T 2HEL2152 2 £25, FED
HETH S, ZD7OWCNER &0 EEARN L ERE % L
TR,

%9, KRFEEHEPEER (incremental) RFE L A F
LHRER L, 8 LSRR & ORI S 2 T 5 2 B8
WHBTELLICHETL LN, WEORETDH
3, 1 BEOBRZEO—I L v BWMFEIKIZIEE R
H1THARE, TERTIcEBEO 1 BOERENTRE
LRWEBICIEAFENEBREL v ki, EB
DEHTHRRZEBY THSH, 22T, BRZEO—H
EBWSHKIEENIL T, FHC LV ES N EREM
DHREIFE D SHFEE b BEHRMHEIR &« L TE-> Tk
WEWD X IIEET L, XD E L ORRRSCDOBT
EARFETITI) ZENTE D,

L l, ZEINET212E, BERPHEKRE LTE
2 DS 2, BRNICERINZELOBEEDH
WERERSDE, TNEFEBY AT LB T RIS
FKHETHFERT R 7 ATHD, ZRICHLT 7
DI, FE LU AGBROB N % E 2 FHE LB
ThdEHESNIABLZTE2FBET 2LERD 5,
IhiE, —MBICHFE O 2 —TF 4V T 4 (utility of
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learned knowledge) & > R £ fr& 1, ZHcBEL
T% < OWFEH H % [Minton 90, Suwa 92]. B ERM
DRRIFE VD & 2RT H 2 HED, ENRTHELD
B o hit S vz, 72, MoORKR OB
FONIEL WEILEERT 2 2 L CEHBRL b EH» K
EH, BRSCHRORMBEEBEIC BV TEE L FH#ED
M ERET 27-0OREBCKVES,

7. %

S

1 BEOBEREN—BT 2 1 a0t & HE %
HiC L CERIER OB A REL, B 2E%RE
Mo LERIBETRICEE 4 2 HIE 2 B S » S R 3 2 4
B (VT 7=y F I8 ERELR,

TN LT 4 Ty F IR, BRMICRE YL 3 EE
FEOEHERZH L T0wb e, ZLT, TN L
DFHEENZHE IR NORE, 1 EERED< v
Fr 7B ERNEIRIEHWS ZETHZTwS 2

’
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