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Metaphor Comprehension Method Based on Relevance Constraints

SU Chang', WANG Xiao-Mei', HUANG Shu-Man', CHEN Yi-Jiang®

!(Department of Cognitive Science, Xiamen University, Xiamen 361005, China)

*(Department of Computer Science, Xiamen University, Xiamen 361005, China)

Abstract: Metaphor comprehension has become an important issue of linguistics, cognitive science and computer science. It is also an
unavoidable task of natural language processing. This paper presents a novel metaphor comprehension method to make full use of global
information based on relevance constraints. The method uses implied perspective to calculate the relevance degree between the target and
source domains. First, multi-level semantic representation is obtained based on the semantic representation of word, topic features of word
and topic features of discourse. Next, the degree of relevance relations is calculated and the relevance model is generated. Additionally,
relevance relations is used to connect cross-level nodes from different perspectives. Then, using random walk algorithm, the relevance
relations are acquired from latent perspectives through iterative computations. Finally, the target attribute that has the maximum relevance
degree with the target domain is selected as the comprehension result. Experimental results show that the presented method is effective in
metaphor comprehension.

Key words: relevance; metaphor comprehension; discourse; perspective
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BB By R 8 BRSO A REROE A PR TR R B OE S S L AR OB RGBS A R K R 2 ),
MO VF 22 R R I AZ T RN RE 5 1 50, NATTRT T8 T R AT 20 2 S S v Al ) oo B SRAIE 98 I, 30 3 4 B 32
T (K0 AN [ 0 20, 0 5 5 R ROR AR L SO LV 2 DR R e S B R B L A L R SOy BR
SCRE B AT B SR RS — S ST AR S T B T B RS B A AR K
SRS« 12 B BRI S AU I RS AR 5 WY, AT 1 I 3 P B R T 4 28 2R 40 v e LI
I ARV TP 38 7 B APR 3K 2 DA 2% (K0 56 00 AN e AT 18] R 58 LA 0T 3 B A 1 B A8 o R AL TR 3t 37 AR o o 2
(K. AT [ S T 8 85 7, 8 At v R 4 38 A7 A WO 48 P 3% 3, e il A R IBG B 8 8 AR B RN 5 22 )
F10 9] SE JBE AT 5 4 A [R) 1) 5 0 L SR TR B0 F — S 0 st 3 3 I iy LR AR AR QI B 8, N IR A S B 1) T d
RAC AR SR AE, DR R B L 2R R HE R A5 R vl B o L I8 3608 A (R AR DG A5 8L, O AR 9 AR 5C 1) Uy Ak
B £ RV gy B A AT LU RO VR RS R L9 SR RE B R AT B D 1R 55 RAF R SRR f i

FUAT B FEN B3 g4 TV 20 A B A () B, 6 077 3 mT LA 23 D P R T G o 1) T VR R T 4 B P 7
12 X LA K 23 AL T T 2 A0, A 78 20 MRS R SOAF LR SCRIAR SRR AR SC M R 10 )2 i o, A
R SCAE R 2 2 IR U SO A AT, G AR 1A R Al R bR T A S A TR e B AR TV

(1) BERALS 2 RS SCRFE, A m . ME . IS R LA A R AR AR R

(2)  JIEATIAT T AR 2R S 00 4 R AR SR TS V2 T e Tl F A G R B A5 e (1 B 0 S

ARTCE 1T IR B SRR B AR OC AR 28 2 WA R R AR . M AR IE A AL SR 3 1 Bk fi i
AT 7795, 9518 1 2 B gy BEARAE 55 TP 28 4 50 M SR i 45 2R 28 5 Y RS AL,

1 #HxIE

VRV 5 A 10 R e ik 2 B 0 (1 WG B 7 A 10 JEAT T 4 25 OV AT R HEAT S T 5T
(il b T T g () SR A T R U A R AR . i 4 N B L B (K i AR T
VR R YRR () 5 VR, T P A 4 A AL SR B b AT B A 5P R R D P 1 7 v AR T
T A Jod e 0 90 1 G e SCARIROAIL 1. 5 A A8 AU DA I T e SR 5 i S 49 4 A R 4 T T
TR () AT 1 20 B A9 R A2 i FR 8. Shutoval U H T VL 1R 1) 2 ) GGy HE AR U V2, B T S D DX 43 < TR
SUA BT RE S Shutova % AR YT 3 i) J5k 24 I ASE Y (1) 25 ) e LA 0y 405 3 1o R 243 RS AR SR U A
By (K178 AR SR A3 R S 45 1A% Bollegala A1 Shutoval® A I T o 48 UK 5 I BB K 32 /s 1 X6 Rl ik
DS 1 A0 I R A 30 ] 6 () BRA 45 2R

1 2 M AR 2 AR DU 3 D T D B £ T SO e SR AR A S ) N, 5 R
RESLH 0, 5N 2% 0] o B A7 S A e A M, Bt T LT BT JB A 2R i U ) DA R A 5 1 B £ 2 1 R
A R A () 1 B B3k S T () 6 3 M 3 T B A 0 . Veale 25 A UOVER Y — A By B A 15 4 F 1)
KRR R R e (talking points), LA MIBR < A% #0 A% 003 7 MR Jes P 55 R 2 2 TR PR AR, LA I 56 Bl o v 114
% Ovehinnikova 45 A POV TS Jee i B (1) J VK5 e i 0 IS 380 7 0 A0 25 e, 45 5 MR 2 LMY 14y I s R
A7 B W 1 R A AR S RIS AR . S A5 NIRRT T v SCAALL I e ey B A i,
H b3 J PR iR I8 . WordNet () [7) Sl 47 & HE 0% 55 Y5 ) 27— o AR AL S N7 JBC 3R A A 1 5 2 TR A7 A 9
A 1R T8 SCRRACL T 122 58358 41 gl K 16 W £ A9 6

BUAT (¥ 770 K8 7 ok T o T XA 6, S8 110 e T I i F) 22 S ATRORA 1, K g 11 = SO SRS B g 1
YA S 5 AN T AR PR L A, B AL S LN T B R SO R et 25 VR Shutoval ™R T T A Y Y
Jri A S 1 g AR, — e REPE b A8 T AT B TR ST R BT RE T A R AR 24 R LR e B A
A 25 DA TS5 P 328 B e 5 B O PR A P52, 00 T3 A0 B AR AH DG PSR BE AT 5 S AT PR Y.

FATI TV T WordNet WRHAE, 78 3 &5 G e U RIHE BH P ol 5 58, S i A0 1) = 1) BRI R T R i b
T SO T T 2 A R AR AR 5RO B R T SR R IR AR AR KR, SE B 4 S A RS SR ORTR IR T 2 SRR X
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W 4 A58 20 1 1 22 TR U SCRR s B A6 ] (10 TR S AR AL ] AR U Ik DR VR A P UL, PRk, B AT F A
RURE S I 1R SO Al $2 20 58 2 1018 SR R AR TE R A R 0 A BEEAT A OGP HE B
2 FAXMLR

L4 MEEARTT SR 1.

Table 1 Basic notations

=1 ARG

I35 ik
A

U AR
poa e, b AR SO BRI TR RN s WRRLR A 4 R
P, A,C H,F AR S

e ol

(us11)) P w0 0y 30

E SULE S

g I 0 1

Bl E oy

EX LFEXRAE). FATEAR A BE o SN N BB BT 10— R o5 30 B veAs . AhW. B A%

EX 2MEREKR). MK RZE—PE IR, W T A& E SR A B b= 2 QI N W 3 A6 % A
AR AR R IR R MIRIZ RN R(uy,up, 0), FoH uyuy RN 1L, OR7N wy T wy 2 AV 5 51 BE . R (uy,un, ) E K
IR NS OF uy Ry R DR P8 AT T W 1Y s LA AR DG OG 2R B T LA R I AR DG ik 1

R A2 BB 5 5 3 (1) AR, 1 SCAH G 85 e W 77 A A 7 55 A1 TR DGR R 122230224 A i) S5 R 11 £y
JEE ZAH G OR R A T AL R BT AR DG T A AL

FAT AT LUARHE LA R JUFR 5 A TE R R T 3R A3 A OO R W G A DG R L

(1) AL OF juy A uy (RISEHUAE A

(2) MAE R WE u 217 up, A R(uy,uy, 0)=1;

(3) MMFEOE .M uy I BN uy I A

@) SATE O uy A uy 8 1R SCA5 B A AL

TR wy Ay ) (AR DG OC Z 1T LA A S0 AL 1 (XD, ).

EX 3. AL I BU(X,D,C):

(1) X={6) & WA AR R AH G A

(2) D={d},d={0i=1,..,n} ZEFT X ] GEEUE I BRE S

(3)  C={c} AR AEX B c:R(uy,us, 0)>0.

EX 4. AHRLH:

(1) O<SR(up,up,0)<1;

(2) MMEEOE R uy B uy A SR, 384 R(uy,us,60)>0;

(3)  MSHPEOE WA wy F uy SE AL IE A R(uy,u2,6)=0;

4)  NHATZ OB, W B BAT USR] wy K1y SIS, IBA R(uy,u0,0)=0;

(5) VO OR(uyu,0)=1.

3 AWM E
3.1 REIMLEH

FRATIN Ay, B A A 55 S ANV 55 R0 5 v SR 2 2 K I T SCPP AN AR vl DG s ) F AR 06 3R R )
JEDC T R AN A7 B ROAR G R Rk R AE il



3170 Journal of Sofiware #4334k Vol.28, No.12, December 2017

FASRAERE R — AN TR IR 0 2 J2 18 XM 2% (P,A,CH,F,E) L5 5 POl J& T80 2 (perception level) ()
A 21T A5 A XN JE M )2 (attribute level) 18 PEAR 817 2L C M TN JZ (concept/input level)H MRS {5 & ;0
RUH Y BEGRAE JZ (feature(hidden)) 1) B GRUAFAE A5 6L, L A IBE JZ 500 x> 1571 21 F 6 BFRE 2 (feature level)
A R IEAS B0 ECUxU XN A5 558 AR OC O R HALY wy A wy [0 M G R B P AP AR IR B, wy A
up W (uy,up) € B T HIUE I AH DG OC R BRI 1 TF 8, 3F — 2B 3R A A6 8 I AH DG 00 R B IR B A 25 1 a1 1 T 7w

FHIE)Z

B AIE 2%

etk AN

Fig.1 General structure of the model

K1 BRI A G

T, AT A4 U AR R AN [ IR

o ME&/%I A JZ (concept/input level).

W2 2 )5 R R N I T R AR B 7R 3 B FRAT D6 i N 5 i A5 R B AT 7 S (0 P AR B, e n 403 . 25 BR
15 FH R & S0 b 45 R B T SR IR A1 | 3% B W A5 AR G R TIUAR BRG T A9 0 P B A S ] ) £ 48
X I Mg ) U 8 F) B2 SR SR A B ) o B AT P04 B 2% Bk A 3] < (R et i B AR, B K 45 B i
T U By ez bl JE <Rl b <ot B AH O (1) 1] o) 2

e J&4NJZ (perception level).

TSI (R RO B AR R L RE B S HRAE L WG AlE . R0, AR BIWAH G R LW
S (08 SCOCTE A Gon 4t G P 185 1B O T i 2 2 ) A 3 1o 155 ) 1) 3 B 5 SCBR A 1) AT 1 2% B8 I R 48 T ) A O
3 EUE A 2 B [R] BAEABL (105 B IR R 1 DR DAy <l (R AE AR, AT ik R B At 2 A e s F T
B ARG MR PR D A R TS IR PR I D VA DG R R DR ST AT AR A B b R 2 R R
JZIR.

A5 G0 A 0 1) 52 B SR 5, A R o B ) 7 v St N LA PR B A R Ul R S F AR e 2
1 R IX — RS AR T SR BE.

o JE1EJZ (attribute level).

R 2 TS RO AR 7 J PR AR A, B A R S I TR 0 L Bl L ] AR

o FFAEJZ (feature level).

B T i a2 AR TR AIE T2 S A B % Bl 22 1] LA 22— T2 REAE J2 IR 70 0] R 4 SR A ARR AIE, L 3 R
A B AR R S R — S R A RRE AR JE AR I — G S T A I OC BRI e i JE T N
JE T SEAT Ak I 2 e A SRR AR 1 S AR 5 5 .

BTk, g5 G B SO BT PR B RVE s 1 U B S R, B TR SOfE B4 R TR SCREE 23 3 )
PR VI PR T S W (491 Gt ] S W30 ARSI A ol )i N )RR A L TR R D O R A B LA 2 IR I Je 2 R K
KT R AR B 3 5 2 O A Jey AR S AR PR 7 a5 1 1) St B LA B 4 G [ R AT
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32 ZERRIBEXERR
FAVEE S 3 FE SR ) E R R GA s I TR I DY R 2 2R R X R R, IR N
B I BT U AH DGR
3.2.1 i ) R SRR
FRATAR 0 A AN T £ VAL T A 4 A A JEL A 3] ) v SRR AR 4 A1 2B 12, L A AR DL 4 A o P £ 1 B
A LS XA . Mikolov 25 NPOIJE T4 A B B4R HH T P Rh 3R 75 10 1) B R VR IR Word2vec(https:/
code.google.com/p/word2vec/), 5 7l & skip-grams Fl continuous bag of words(CBOW). 15 4 4 A 1] Wi 21 JL i
YL 16 2 o T A 114 G 2R R0 DA B ph R 1) 2 (0 TE SRS S 06 45 AR B Y RS Y 1) o AR e B RIS T 3L A A%
Srit g A A, BLYEHERA 28 E AR AR 3 A SCR AT CBOW 7R 3R A3 4] 1) 1) 3R AE, T 3 4k A
Vowy={pdk:1,....K} )
o K 2 ) & (YL p R b YER{A.
3.2.2 Al AR AIE
AR TR DA kg i T v R A 1) A 2 R e DA — i R AR R PR A2 R I XA v DL — e AR I B R A
)V (R AT B BT T LUK — R SRR R AN [R] 3 3R A 28 40 A, T A — A 3258 AT BLER 7 JAS [R] 7L 6]
4 R TR 28 40 A s sk ke, T DA SRAS AR AN 1] Je8 T AN (] 3 380 R0 Ak 238 40 A FRAT A% 3] (100 3 088043 A R 24 S 1) 1)
HEAEAR IR ] LDA = U7 (http://gibbslda.sourceforge.net) >k 3 545 > 1] 1) =5 ABUME 2R i o 147 PP b v A 3R
A5 10 1) 32 Ly A R R T A
Tw)={p(tiIw)|k:1,....,R} 2)
i 1 RN kA FE LR S F B ELpGw) R i w g T4 kS E MR,
3.2.3 iR 3R AR
T 11 2 RBURR AL S22 — Bl % (035 SURFAE, 7E — 8 FEJE 135 B v s 0 08 IS s 4t Lau 26 N P7RH A
DALY 3 AR A AT 1) ST s X B B (1 e, FRATT B S SR EGE AR M T, R R wiwa,ws,. o wn(ZBR 15 A
LY. 25 T 9 1Y) A R AT R, AT SR AT TR 1 R AR, T A
D={d;|k:1,...,R} 3)

4= ) @

PN S R R R 2L
3.24  ZEIRE SRR 3L
2 L8 B A JR) B AR O, AT TR VB R (000 3 R E AR A A S 4R (1) 32 AR A, T X
T' (wy={dp(tiw)lk:1,....R} )
KT O MW 3 PSR E R R R, 45 8 1] w, AR E SCER 7 2GR w 02 B 0GE SCRIE, TE X
'
VEW)=(V*(w), T*(w), T*(w)) (6)
Hrp E=(K+R+R).
3.2.5  WIMGARCRERE VA
523wy A o, BT UL V2 () RV (wy) IR A% 5% B SR R A3 AR 56 56 R (KA i A G R B, 24 2
cos(V* (w),V E(w;)) +1
2

R(w,w,,60)= )

3.3 HWEIRAE L

o R

o 5 — /N By, 1% 58 e % A 0 2 AR B AR 1K 78 40 EE AR BT R ) B BRI R S AE My TSR R
A M, B P SCAH G 8 % Bl D 0 2 AR BT il 3.
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o FHib)E

WEE 3.2 W T IR, BATIY e 3 P ATE SRR T 2 2 IR I 88 SRR X R R s TR E 2 R R S
HADE W SRR R A — .

o MEE/AINE

o5 78 L BT P o, B AT TR O R B AT 231 9 25 B As B 3R A5 13 1,c0,noon R LRIV .

o JEMEABMZ

FATTINFAR EE rh 3R A3 B A 3R 1 e e 2 T 19 1 e R AR i v 2 DR B S TR S M R AR DG OC R
19 H A sl 8 P ) s e Ak T2 R 23 AR SC I B T LA K% NLP S350 %= T R IF 1% /&% 43 7 T H Stanford CoreNLP
(http://nlp.stanford.edu/software/corenlp.shtml#sentiment) 1 2 55 B VT fiti 1) K J5 .CoreNLP 5 175 B (H = AL 4 5
Z0( B R LEERD) 20E W B BB 3(FRMR) 43R BUAR).

AT wy S wo 1R SCIALIB 4

(1) ANTE R A LG AR wy B wy #REFRBR LIS 2 R(wy,wa, 0)=1;

(2) MBS, W w) A w, FE LIS A R(w ,w), O)=1;

(3)  MIEIERI A B R, WA wi BUE wy WA W I A ), I8 4 R(w,wa, 0)=1.

T BRI SCRIME A, BT 25 0 v 2 100 AR Rl v, BRI e 1450 H A 3 PR R0 580 1 2 18] AR R 6 R
AR PR )R SR T WordNet(a lexical database for English. http://wordnet.princeton.edu/) (¥ i) SCiA 3 g, ¥
B K8 T IR 2 IR R R IR R A S R R R

R SCHR[2 110 BE 8, BATTHe S 1 J2 1 2B R BRBITE 6 IR S LA n S H RSy JE v 220 6 Iy AT R
BRI JE P A O OR BRI TR A % H BRI & P 5 R AN AR S M W R R )= R B M ) A
JCEE L 1.

B L R ER AR

Require:

AR B AT,

P B S,

¥ P N P=0,0=0,0'=0;
A ) I SR B A

Ensure:

1: fori=1to |T] do

2 P=Put;;

3 for j=1to 6 do

4 for /=1 to |P| do
5: AT py W SR 4R O
6 for k=1 to |Q'| do
7 it MBI A B & R(pqr 6)=1 then
8 if g8, then ¥ ¢, N BT JZE 4; goto (17);
9

: else
10: MO T IER gy
11: end if
12: end for
13: 0=0v0";
14: end for

15: P=0;
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16: end for
17: P=0,0=3,0'=J;
18: end for

34 EFHXMEARMEWIER

SCHR[281KF B oy 2 3 RS AT 28 11 2SN TIT 2K B ig 70 1 S Ba gy (UK 4 ] Bam) b, — > 4 3l i 5 1] “be”
55— A7 B B W< John s a lion.”TE 11 SR (LK o)) il Baman) v, 20y 1 45 FH 75 4 3] b 44 B B v,
“How can 1 kill a process? 111 25 [ g (T 25 1 BRmgy ) 1, R 44 1R FHAG A1 e 19 T 25 1) #40 A K& M, 1 “The book is dead.”
PATTHETAH S Hh 42 17 B g (1 ) BRAR vk SCAK IR 22 St 1 A1 2 55 ) 81 S8 oy (1) JER A2, 7 AR SC b BRAT TN A S A
BB S EER .

Wemgr FL A AT DU i T R BT B 58 B H b3R8 M a=a,, 7T DB A T 3R M T TEBE R, 5 H bR A
e KA ST 1R H b 38 1% £ ORI Ay ey 1) B8R4 0

a =argmax,, {R(Target,a;,0)} 8)

ATV T2 JR) R AH DG P 30 e A B AH DG G R I AH DGR 3 v R R

TR R(uy 12, G)AR(uz,u3,6), 18 4 M\ G0 0, F1 [ LB uy Ry ARG R, LR N R(uy,us, 60 6). FoP R(uy,us,
G 0) IS T R(uyuz, )X R(up,u3,6).

AR BEWLIFAE (random  walk)[F) 75 VEIRAFE F AV 7045 8 2 AR @ IR AH DCFR B2 N H ARt R, ZRATT vl
PLSRAT B AR5 Al 502 (B A 56 20 ORI DGR FE R ATk 8 5 B A 32 A i O DG AR BE W B s 3 1 4
Sk By 1 1A &5 IR

BRI 55 Node={node k<N+G} B 5 N2 T 1 {c1,c05 ey} LB T E Y M {a1,a0,....a6} M (N+G)x
(N+G) IR AH IR B A B, v,

R(node;,node;,0)

Mij = N+G i# j (9)
Zk’k;th(nodej,nodekﬂ)

M,=0,i<N+G (10)
M2, H BRI 0 A G RL S 1) B R={R(Target,node,, 6)|k<N+G} )5 11 K-
R=cMR+(1-c)s (11)

Ferfs SE(NHG)x T FIBTAR 1) 35,08 N H A Sl A A 1 5 6] W0 ARAH R RE L e 2 BHLE X (E VG I AE 0~1 2Z (8] A
AR AT BHJE B 7 B 0 0.8 AEHT UG I R 1, Rygrge=1,R=0(i#target), 3275 A H b33 ni JT 46 BEALIT AE AT
B EBAHOCREE ) B R & B RERAS AR E MO0 T R4 2 PR B AR A HOS B9 55 H bl 1)
(I AR SR P BRATT I 6 L AT S vt A SR B ) Jes P 710 e A DAy B AR & 2R
8 HIBEN L AE B0 J7 VR B A LU IR 3
() SEBLT R AN JZ R 2 16 (R BE LA O o5
(2)  PUAMAERE A R #0] BEAE I — S8 4 1B AR 5%, A THE v 55 A el 12 o AN 75 B304 4 P2 1 R AR A
KT REA L L S8 T 4 B2 A BE AL
Wb LR SRk LBV 2.
Bk 2. B BLAR LI
Require:
AL AT RV, ARV (8 AR SR K
Ensure:
1o AR R ¢p,00,...on(BLIR B ARERIE O M &N 2.
20 NHIRPZE AR REH ARIEORI SR e Je
30 ERRRE AR JE )
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4 RAGT A BB UR AR DGR B

5 ARAGAR ST BERE B M OFA ) £ s.

6: N B ARSI G BEAT BEALIE AL R rge=1.R=0(j%target).
70 dpr=MAX;
8

9

while dpz>e do

R'=cMR+(1-c¢)s;
10: THEL R AR A B X 2 (Buclidean distance)dp.g;
11: R=R’;

12: end while
13: R B A B M R B M a=a; T R Ry 1) #1725 L “Target is a,”.

4 £ K

A ) (h 3024 & URL:www.duzhe.com){E 418 8} B 0k 1 424 310, 4t 23.6MBAEH & 1T K%
NLP 5256 % 14018 L B Segtag WG RIEEAT FUAL L 43 17] . iy 44 SRR L 2% 3 45 1) 08 st b e SOk R ) 12 2.
AT word2vee H41i] w LS 2] 100 4k 1] 445 (7 () K=100), ¥ B LDA K3 B34 100 R=100).7E1X
B3, ATTE A U0 S5 1 R AR

7 1& NI A T

Az Tl 2 EBF B Tk K5 1 B — R, BN ORE KF #3T —4 Mg
GHE. i XA v A g, O tERE R R OR RREE b doE T KL M RAT HUELRAT M.
BlhtE. M. A s 224 55 MhRe, BHiE 2w EH B M Bk sE Mo HEE. A B Xk
P, A BHE BA ML AE KB WM T KEWL g0k, 5 R MSr BF RJE R s Dk, W
AR A O M 2B i,

(The aviation industry is an important member of the big family of defense science industries, the development

level of which reflects a country’s comprehensive national strength. The aircraft’s engine is regarded as the heart; to

a great extent, its performance determines the aircraft’s performance, such as flight speed, flight altitude

maneuverability, range, payload and security. The engine directly affects the operational effectiveness and

attendance rate of military aircraft. In a sense, without independent development of the aircraft engine, a country

cannot have independent development of the aviation industry and independent air defense forces.)

Ferb Fmids () H AR OE < gL (engine)” s YIS 0 I (heart)™. 75 I i) e (1 17] o #4) S L2540 N 2 (10 BT S
TA)L L T ) T R AE, BRAT TR 28 3.2 1 3RS T %08 5 I VKRR )

FATINAELL SR E Lex-Ecologist(the Lex-Ecologist is a context attribute query system produced by Creative

Language Systems Group. http://afflatus.ucd.ie/lexeco/index.jsp) ! English CogBank(the database is extracted from
Google. http://www.cognitivebase.com)> i3k 45 H Frisl A1 ) & PG 20 ) P45 Bn B 2 Fiior).

41y WordNet 1 Stanford CoreNLP,HR 45 Ja& P /2= Az sl 502, FA 13 A5 5T 1 AT G 1 H b Bl PR (18 2
PR R 1 Ja ), 3K 2 o P A SR TR £ SR P

PG FRATT VS0 S ) B A) 6 AR DGR B2 R T I A G 5% 2R FAT A o i L 95 A BT T A I A SR R,
IEACHRAF B A RS i 4 9 SO I 5 2 W T A 57 B0 o SO M PR EAT T RS AR B IR AS T, H AR Ja 1
B AR SR B HE 1y 45 SR LR 2.
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Attributes of Target(engine) frizhtful major electric efficient complex smooth damaged heawy
dangerous universal extensive unigue powerful fine new analytical reliable larger different
international straight modern basic efficient important traditional compact advanced

continental mechanical rudimentary complex compact ...

Attributes of Source(heart) vital broken near essential aggressive passionate sacred industrial
human immaculate important old good lost commercial heavy novel lonely financial pure kind
historical cultural new great cold spiritual whole warm left big political dead foolish dark open
severe secret traditional wesak national loving dear real economic green sad red ...

Fig.2 Part of the attributes of target and source domains

B2 H bR s i 3 23 s

Table 2 Rank of relevance degrees between the attributes and target domain

T2 H AR A8 o3 J s k55 H Ak m] (AR SRR B HE

Ja T AHRAR

% (important) 0.0214371
151 W (efficient) 0.0146519
IR P (disruptive) 0.0146124
% M (conventional) 0.0145793
% %% (inferior) 0.0133275
ML (mechanical) 0.0129293
%% (compact) 0.01225507
IZ [ (rugged) 0.0122875

% Hl(spare) 0.0121588
i K (powerful) 0.0118181
ek (critical) 0.0115586

T #E (reliable) 0.011182
LA (fundamental) 0.0105748
&[5 (dangerous) 0.0104118

ATk FE s H AR 2 Ta) F A o A DGR BE ) Ja T A O PR 45 R ——< R B HLE TE ) (engine s

important)”.
41 ERE55H

4.1.1 P H

S AL AR N L T SRASH I 256 AME RS 300 14 36 B, N Db T
Wy P FR IR B i TR L VIR AN BOCAE 2 B A MR A A R PR A RAE R A
g5 .
4.1.2 VT

KR 45 B AT N TV 7 0P Se 30 5 S A 105 T 5 AL PR 3, 1k S8 PP 3 3002 LADUE 4 B
IR — 2 BTG 5 2 A

T 5, B SR VF A A S R AT e FH VR R0 S T S Vb e 0 o A B A i 4 R ) — SO R A VR
ATEEVE, IFH s BB 5 (7 R 5 59— BPE L ) 0.66( ), M — FUEFLRE AT LLA S SR 3 BSR40 2 7T 52 137
P — B ) 32 B R A L B T 48 [ A R L R AR T8 2, R A Se PR 3 A S T LR A

TEVEA v S R SR A b, BT H A B 45 SR, SR VT A 3 4 SR DA o M 0o g g 4 SRR AT VA B AN VR
e e B AR 45 R0 T B 2 R R VR Ay

(1) VP& 4 A iE R s B, 1 B UK 2 By 1 2 A7 A 0 L i ) &85 SRR A7 D 4

(2) WEREAEN 1~5,30, 1 RORCZIRA LA M L 22 KRR ZINAR A R LA 23 RoR

“Hof 1% BR AR SE BOR BT 74 RN AW 2 S R 45 L5 Ron AR B S S R 45 .

BATRE T2 JEVE o0 R 5 NGO, A RAL GE )27 595 1) A VPN AR BL T AV, R AT VP 7

T VPN RLFE B A0, B 05 sk L b DT AT 3 ) I LR 5 SR A RO R B ) N — 00 I 3 2 T BB ATT RS DK VAR
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S5 D T AR VPN 85 AR A SO FATTA R S8 T B2 R B R T 45 T 3 R 6 e R A 5 SR T A 1 7 D), 2R R
45 B AN IEH .
413 SR

T SR WU I PR e AT K% 5 R S R A 3 MO AR B

(1) BEBL:BEHLERE H BRI Ja LA 4 PR 45 R

Q) TIEMEE S AT L )4y Oh B E ARSI T A E R

(3)  AFEWE T ST B AR A e 43 AR B H AR ORI R SN 2

TG (48 B AE A 5, R0, IR 45 SR AR T B SZ RR AN /N T 3 10 g ) i 55 X 1) S H D B AR

SR AR WA 3.

Table 3 Results of four methods
F 3 AMITEREER
BT M SEINE AEE R R ONE Ak
HERf R 0.18 0.44 0.52 0.89

S SRR AT VAR — e RE R L A B ER R 0 LA 3 BT VR ORI R L S WA
T3 FO I, U WA AT 10 7 9 B A Akt sk X I s el R A R IR e P A DG, DT B B AR K. - W JTVE
EE AR B, FRATT 1) 77 A 28k R P o e 1 SO R T A v L AT L S v ) B AR 5 AT R R B
I PR 255 SRR R AT 5 5T By 1) A B I AL AR ) PR A A ) g LR 0T S e g 41, R O H BRI ) B )
PERMEARIN, T BOPATTI 7 VAN G 3RAT 5 3 1) B 45 S L a7 481 e

AT NVEFZ R T I T8 2, I B IS A, 46 5 0K N S8 TBCAT T 5 249 i hy SR S (1 IST 5, 3t 77 A1, 050 4 45 4 1)
ENAVE 030 T B4 F2 15 1) A S 3L 8302 A R, AN A2 A5 A 3 AN P A R R0 TN T e 2 24 S8 AN 2, DG B A2 AR
WA B A7 1A 52 47 10 R SE R IR IR S8 AT SE TN 11, W SR AR B S RE AT A A0 2R NI TR, RS2 (R Bl e ik A
ANTENT S R B R A 2 B A TR S 3K I 21t P S e 1) T AL SR I, R R A I R — Rl e
PR &5 Jra 42 TR Aol B W, 85 00 7 244 o S T PR 48 85, 2 AT 4 2 11 R R SR I B 40 IR AR S R 2 0 TR B 2

) S T T UE AR ) HE A% X B R T AR R A IX S SR T, 2w L O AR LA WA I SR T RRR.

X T 41 (8 T A B Wi < B2 156 A2 20, A A SR 9, 30 3 AT 1) 5 32 T 4 300 10 B e 5 RS - 02 19 2 S T 11, 405 4
FE R R T I LA A AT SOCRIA R A I e ik vp, B AR IR AS W JB M 85 A AR AR AR I, HL o
BRACR I A B PERETE 6 A e ARk &R TEBE LI E 1 R vh AT S s Al G R, e BUR MR I 85 42 T
i 7% .

BT, G A et o e ) et BRI o 10 i 2R SR AN ml sl gl 1) A

5 B 4%

ASOR R4 R 5 S RAR SRR 3 22 )22 IR A DG MY, O 3 Y 381 e vy B A7 A 45 P A DG PE BT (45 22 22 0K
W SCRRAE, A DB M A PRI Ik BLR R AIE, I B 5 R AT RE 2 I A JR R AR B, i E R SCR R
SRR B SOt N KR R I 2 P A B AR DG 5% AR R T SO RIBE AR R, SEBL T 4 R AR R TR 5 SR
RO FRATTAEAB IR PR FE At _E 38 1 — b 5 T AR O At 24 oK1 g B A 77 35, 76 20 R 4 Jey A R S L oy B 78 S 56
45 UE W, BT 10 7532 RE A5 A7 28 b B 6 v P 5% R L
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Context
AR IR A T AR BAE” T A8 B, H AT 5 A PR —ROE O R, DA R A i e
R HPTE . Lt 20604 AR, W A BT IR IR 2 SE ST b A A T T A T g g b 2 F R AR, 4K T A R ik
ST A Hb g AN TR AR RS, T T T 2 e A A, Bl 5 PR B M 5 s o R Bk 2 A LR 1 B
T RSN R AR AR 2 b AT LA 0 e 98 ) s 4 R o o 5 5 328 T 1 ) 52 T )V S ) RO R BB I P
SHAE IR, 2 I8 K 0 H R L 5 2T A . e A B D BRI — B AN 8 T A2 ) SO ) e 1) 6 5 U

Acceptability
Metaphors Results 1 ) 3 7 5 Average
A B < A B 5T 5.0 5.0 5.0 5.0 4.0 4.75

Context
T A S5 W 1A TH 25, 2 1 R AN A EG 1 b AT — Sk 15 MR K R K N I XUHR e B R S R B2 R — R R 3.
T 5 f % 25 5 O B P 36 T 3 RA SR 2 BT e e 1 B A AR, — BB — 5 AR 2 5 i (R LT R AR

LT, AR H R IF AR W F i T, AR AR S i, TR R I B i, 1 B KO R AN BT
Acceptability
Metaphors Results 1 7 3 2 5 Average
DAl 2 Qb 2 SE T 1Y 5.0 5.0 5.0 5.0 5.0 5.0
MR I 2 S MR I 2 W15 1 5.0 5.0 5.0 5.0 4.0 4.8




i

o FARR ML R TEN MR

3181

Context

TR AR T A1 1 RGB I B DI 8 ok 0 R H LT (R B L8 KU - AN SIAE IR AT 4, U IRIR TR R T A
AR PR S v Y P 9 BRI I RO T AT OB 5 A IO, 2 R A () 1 A A S0 45 1
A%, TS U5 PR AR AS () 0/ I, BRI O KRR T IR R e B A A 14 6 L RO ks I e A &
152 AR B B P R B2 A G R — 2O Bl B R T R R I R £ T R R R e
P AN A 52 L3 PR N 0 A — T R AR B — R RO T T Ji 0 BRI DR R 01— 2 A e 5 AUAARE R

Acceptability
Metaphors Results I 3 3 7 5 Average
W 2N W WA 4.0 3.0 5.0 3.0 3.0 3.6
Context

CERE RIS ERE”, G ACBEN T W8 B 20— J R AR () 101 KA BDCEER, 3 E D AFEwR 2T,

BT AR AT G AR NS B S R T T — AN B G TR AT BRI A Y S T S TR
FBNERALMNE EAEFTRBEENEET ESHEABLT LT, TR L — By, e A —Fh
BB KA N SO K ). 5 RIS R R 2 7 B, 5 AL R W

Acceptability
Metaphors Results ] 3 3 7 5 Average
BREA B 5.0 5.0 5.0 5.0 5.0 5.0
Context

BRI BK S0 B R AR, A T WOT TV, — AN KA R T — R v s 52 R M AT = = P PR AE S L,
A K R AR, A B R I TR B ok i, A ISR USRS ANl ICBRIX R PG AR R A
AL R UL AT A R IK, Fth M — A KOk I, — g SRR 0 P, Bl R A S R B A A
SRV IO AR T B () IRk T T ke MR B, B T 5 A N AL BRI FRIBCRR |7 4 8% [ T £
JOTE . XU I i WCBR VU, AN W /0 P S WA VR AT T AR Bk i b Bl o S B 0T 25 AT AL Bl P

Acceptability
Metaphors Results 1 5 3 7 3 Average
PYOKE A YUK ZL 5.0 5.0 5.0 4.0 5.0 4.8
Context

FIR AT A TR T, Wk e U, FEA s ok 7 B e iy 75 31 B 30—, UL B A o e f 1 7

ISR R M K R IR SE U, — AN S AN RS R R s AN IR (R D A R BRI

B EUE, AT IR — 2 2 T 0 830 1, DR IR T VIR 3 2 5 i PO AR A2 15208 I A J 77— 0 i 2 W o A Tl
XA LR HEC b TSN T R AE, S0k A H s T

Acceptability
Metaphors Results I 3 3 7 5 Average
JH KR T IO R I S 5.0 5.0 5.0 5.0 4.0 4.8
Context

SRR 2k - S R e A Bt B R N oS DANDE B e 0 DI W O Yo AR 37 3= Bl 2 AN -4 VS A  E 2 A ]
W58 T I T AT R I B 10, 2 NI ST AR H il BN BAE B L, H 5 BV R A fE F B 5% A s |
AT — m— i I PR AN BRI AE A 58 BN BAT)— e R Ak e 2 F TR B B B SR R B I A B AR |

Acceptability
Metaphors Results 1 5 3 7 5 Average
H ekt bt JEDRT A i) 5.0 5.0 5.0 4.0 4.0 4.6
Context

S I R P SR A S A I ezt A 5 SR W A DL 2 ik NS R AR A RE N B V) 5 0, A R SR Sl

KA RV SRIBS  30 , 5R 5 BEDE T A R RS0 & b e R A R AR B 1Lk 2 P R BB W AL R R T M B 2
AFEUURTER BT H KRR B A EERETEBCRS, KT 3R L 10, 1A T BIUSAR M. S 0 I
MK AT I L PR 17 1 ST AT R A I 2 S b MR S T R S R AR, R bR 4 1 B
LI N 79 e it AL L 9 I AT LU B S N 5 E R WD AL

Metaphors Results 1 2 3 Acceptzblhty 5 Average
REEEA T R AR 5.0 5.0 5.0 5.0 5.0 5.0
KRG TET RIG I PLHER 5.0 5.0 5.0 5.0 5.0 5.0
LK 2 KRR KRN 5.0 5.0 5.0 4.0 5.0 4.8
Context

BRI R M, — VI i 1 B AR AL 1R 2 B RS s R RS A — T TRiBk T

HH SR 45— A R AR AP R AR, W L2 RO DRI, A DX 0 357 B (1 A T 90 55k 0 A R 10 g A A

B 2 5 BRI TR BRI B Ol WD R R L BRI R SR LS R (U . R SRR E S 5

Metaphors Results Acceptability

1 2 3 4 5 Average

JEET o s H s R 5.0 5.0 5.0 4.0 4.0 4.6
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Context
TN, L RENARCEABRR T BB —REWHSARERE HAEREOHNRT, LEMT
T SRR R R M, B A2 R 7 Vvl 18 5 016 B JRA 1, RN &8 00 0 2 6 0 1 1K) 26K X 4 56 IR AN A i Sk 2 5 ) e

Metaphors Results 1 3 3 Acceptzblhty 3 Average

Ht i HE R WS ) 5.0 5.0 5.0 5.0 4.0 4.8
Context

MR S T SEBRA R IRE e B EARL . R 193 S VR ] 48 220 fge 3 22 1) AE T8 .
AT LA B0 — R 50 G 1 T, O A A R AT A T SR ) 15

Metaphors Results 1 5 3 Acceptzbmty 5 Average

SR ARSI 5.0 5.0 5.0 5.0 5.0 5.0

S S HEM 5.0 5.0 5.0 4.0 5.0 4.8
Context

O UGE ) 2B, 3 AT T 58 BB B s 5 BRI, 3R OOT 4R SR 5K, (EUARUR) 0% 44 B4 S50l I, B A5 11 7
WE WY IR D3RSI T 5 J5 . 2 B ORIN B TR AR T B Ui Kk T UL MR T RN
Jr b B T XN S A B — IO A i T BB S I B AR R A AR B

Metaphors Results 1 3 3 Acceptzblhty 5 Average
SRR T 5.0 1.0 5.0 4.0 5.0 3.8
Context
TR B VF 2 4 NI 1R 5 55t AEL BRABL T2 FURE K B i P40 980 7 175 A e e BK O, W 11 R 22 ok Ll T L=,
WK NG B BI6 TS, R 6 M B YA IV BR -4 211 1R s b SR sz B8 B8 AR 4T T W DR OR i S R
JE 2T, — H A0S Sk b I o, I AU, 22 % 5 T 1 ] T
Metaphors Results 1 ) 3 Acceptjblmy 3 Average
WK 2 H Bk WK 2% WY 5.0 5.0 3.0 1.0 4.0 3.6
Context

B R AME — N BB, TTER A 53 AR A 1 AN BN XA BN R 38 B8 BB o 1550 ok B, I AN B A 45 51
F B 0 BRI A AN N BT (0K ) B, 1 T e P 4 B A 15 B AR L B L, B L BE B AL JAN A A
P58 foe R B D A0 B I A F) 52 Tl g A B N T, L5 %% BRI B I K 4 R U AR ) 2 5 1A D S T R AN E
ISARE PN, B2 b s 0 FE B S R S48 I, 3Ll FE 2D i — 2P 3 B8 A G 2 7%, R B8 1l 2145 3 2 N6 1285 <42 L
RAR,E182.8 Ay 1k K B S0 S ) it 23 e B A H T A 1/4. 4R 1182 28 1t 1L AL ) ~F- 24 75 iy 3 R AR
7 T ) I AR A A A N R SR B 0 T o B A K 3 B B U S T A R

Acceptability
Metaphors Results 1 3 3 7 3 Average
i ST PN T I SE 1 1 5.0 5.0 5.0 4.0 5.0 438

Context
TEVE I T 3% - MGEE b B e il 2 B K e — S 3 A T R SRR R SRR I B 2 A,
JERCT S — MR R IK 360 8 25738 , 3% ik A2 4 B by Calobra . 15 ) Calobra K3 4 T~ A1 M3 |
FEAT VG T VR v A e EL S ELBE. b T A I R B F BRSO TR A e A BE A, 4 BT 1 R R
AT 7% 35, SR B R AN 18 B O 20 2RV FEBA (AR, Bl 11 2 U2 3% FLAT 2.

Acceptability
Metaphors Results 1 ) 3 7 5 Average
FRHL A R I e T W M T 5.0 5.0 5.0 5.0 4.0 4.8
FMH(1974—), L AR T TN R 2 BEEF (1991 —), L i, EEAT AU
2, EAT U H ARG B B v By v 57, B ARG 5 A 3.

B I B

FRRHE(1994 —), L, Bifl +, 3= BEWF L AT
Wi 5, AR TE T A EE

FRIAEE (1972 —), 9 8 1 B 092, = 2Lt
FUATIA AR TE T AbEE.




