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Survey on Abstract Meaning Representation

Qu Weiguang'?, Zhou Junsheng', Wu Xiaodong' , Dai Rubing®, Gu Min', Gu Yanhui'

(1. School of Computer Science and Technology, Nanjing Normal University, Nanjing, 210023, China; 2. School of Chinese lan-
guage and literature, Nanjing Normal University, Nanjing, 210097, China)

Abstract: Semantic processing is a key challenge in natural language processing. Abstract meaning repre-
sentation (AMR) is a novel framework of representing the meaning of a sentence. Instead of a tree, it
abstracts the meaning of a sentence into a rooted acyclic directed graph, which solves the argument sha-
ring problem. Thus, the corpus construction and automated parsing of AMR become a heated research
field. This paper introduces the AMR’s basic concept, annotation guidelines, parsing algorithm and appli-
cations. Then we discuss the problems and shortcomings of the parsing algorithms by comparison experi-
ments. We also introduce the development of Chinese AMR researches. At last, we discuss the poten-
tials of AMR, which are fruitful for Chinese semantic processing.
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IRE & A PRAF 5T U — D BEFSE F bR . IERN RS S EoRIE. B AR TE & A BEBT 5 00 B 4 H ARt 2 AE
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WYk F:AKRES O THEELLT AMR AR 45 97

—ANE RO o Uk SUbR A OC I W55 A T SE R L BB A% 20 ) E AT i 4 S AR U L ) S I8 L i
SCS A OG F I L T i 25 & R B R SCROBRTE 5 20 BT AT 55 1 — T il SCAE 55 80 4 B i PRI J5 v 1 Bk
AN B X ) AT AR SRR I IS TR BEE . . 2013 4F Banarescu SR T — Rl LR IR
EEM %95 X 3R (Abstract meaning representation, AMR) , 3 JF & T — ™8 A %) 4 132 18 L
JE B ARIE RS O AMR B U378 B 4] 7 502 R SRR R . AMR #5715 —
P T R o A7 BR AT 52 9 8 0 AT B, AMR 2R 19 22 B 05 b 7 (T F AL b 2. A o, X
AMR it 55 W FH S5 AH 5C 0] A I 98 52 3] 1 N A2 3 B e B ORI L 51 R T — i AMR R e #vid . wT LA
UL, 4 Jo B4R L AMR — 5 23 32 3 3 2 50 34 1 5T

A SCH I AMR (1 5E 5 RSV AMR it 53032 0 AMR W FH 45 J7 1806 il 92 1 SR 7R AR G WF 5 i e
HEAT R G R 5 AT 25 A AMR i B 58 105 AT LU SR A B 23 A R0 LB I i ) — 6 550 3 A7 7E 119 [ 3
FAS 2 o [ o 30 AMR [ TR R AT # A o e JE B T AMR AR M WF 58 J5 1] - DA X HEAE B i aF
FEE B — & Y HESH1E T .

1 AMR HEX 583 /-E :ARG1
:ARGO

1.1 AMR H"]/'?E-',S( :ARGO ARGI f :name
ﬂfé}EH@’ﬂd“iﬁ&(ﬁﬁﬁ&%#ﬂﬁ%%ﬂa‘e/ﬁ%%E’»J%ﬁiajz(%" ' i '?"

. (pame)
A 5 60 LB (5 L2605 S — /AR 0 T Qe o
00 X R 75 48R R 8 S T 2 R ) T3 17 A

I 9 78 0 SORREE L AMR WU — i 4 5 1 L 450 08T 56 1 A1)
Tl AR I AT I Gy — A A s D SR T He tres o affect
BB T — AR T AMR ORI R ], o, Dritish accent i AMR BT ox
T o B S R G 0 SR 2 R % g g e D AMR graph of sentence "He tries
S FR AR A 1 R EL 220 K T AR 75 75 1 1 BB I 193 X
CHI RS 50 I S o 330 3 7% T M AR S5 A 9 A B 9 P 38+ (1D SR 5 AR 3% T /) F 0 B £ F 5
(2) P 45 Hg 1 1 AT LA M i 55— 44 170 o1 22 A S T A 18 T8 45 3 % 5 (3 AMR e 4h %
o) P B W B R4 A JBE B S 5 ) T S RS TN A T S L R R T R A
1.2 AMR E‘]ﬁﬂf%m:}ﬁ X1 AMREIAXHR
. Tab.1 AMR concept relations

AMR [ g 5 A4 45 85 % 7w — A

VB SCHE & 1 SCME A AT DL 2R (i

to affect a British accent. ”

PropBank framesets  :;arg0,:argl,:arg2-

— B X E R :age, :destination, ;location, ; name:-**

“he”. Taccent” %) » W AT BV Prop- H 5k ¢ & :day, : month, : time---
Bank framesets "7 (4 “try-017, “af- §

) LIBT3 :opl,:op2,:0p3-++
fect-02745) B # J& R Kk 1 B IA) . H: WOR Y7
R R OGS TA) A R S IR 8 T (A
“country”, “date-entity” 28 ) | & i) (U
“monetary-quantity”, “distance-quantity” %) D) & 32 48 3% 3] (“and” %) . H 0] 31 ) FR R R 09 52 W 1R
BZEM KR, HAREZENE. A Z0E XM ENIETEA ) Ef HH— A 80k RR . BT LY SR TE
A F AR FAR B A AR 45 L A B E 2 A AT S Cn L 1 i he A AN AT AR
“try-01"Fl*affect-02") . B F L AMR w2y — A MBS LR R 1 HSINL TS XRZRHl. AMR &
IS LA 2 R I3 56 2 (AN s arg0” Xt I 1 ¢ s arg0-of 7, ; location” %f )i/ 1 “ : location-of " 4¢) , L4 5
— D RRZEA MK R B, BRI R location” I, B X B g B AR AL B 2wl 2 7%
b M %8 “be-located-at-917 [ 37 f . T LA AMR J2& —Fp ] DL @8 A& 1E (035 SCFR7R , R4 AMR #1L

:quant, :unit, :scale--
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WZ W, http://amr. isi. edu, AMR GRS X R E LT URR BEZIEAWAF. AMRIFA
F 3] — o B 5 3 38— 14 07 X5 B Ok R B 58 AR 22 3k T SCRIAT: 55 o 76 Al e 552 B i) LA A AR R
FA) T AE 1 AN 1A

1.3 AMR BJ#R 5 %

TEBOHHIF AMR R7R HUYE J5 - AMR i At 19 AT 55 50 0 X 45 2 10 g A /B o F50 000 R0 o8 — A4S AR O 1
AMR 254 . R PEor— 4> AMR ff A4 P25 0 00 o B0 e, — b die BT 50 9 O 0 s o ) o PR a0 B
farth AMR 55 N TARTE AMR K (FRoh 2% AMR 1B 58 4 — BUN WER 20 1, B0 0, AKX FiF
W J7 BokLBE b RL B A I8 1Y J7 B PR — A . AMR BT 25 R T 0 v R BOVE SR R AE 0-1 Z ], AR
M A — A AMR B5—4~%% AMR B Z [0 %84 VS Fc (9 72 52 2 R 5 JR M ) n) 8, B A 3 79 A4 T
FA) Y 5B 22 (] AT RE I AN A L 1 DS TG R SRS 5G R E K TA 1&] 22 [ Y e P O X 5 R R ST | 2
—~ NP 58 4 [a] #l ,

%7 AMR @A PRI 712 R B & — R FR M Smatch BYEE R 7", BAEXN B AMR K #4750
FETFREE, B e S AMR B # AL — A2 48 = ool (uiple) lE & . Kb E = ud BR B FH—4
T B — 2530 5 SR )5, Smatch J7 i HR A = el B & 2 (8] (14 VE e 5 F & 72 32, B 6t 45 A A 43 o A %
(precision) , A A1 K (recal D Ml F{H ., B HERGHL UL . Smatch J5 ik 2 i #8 R WA B 2Z [0 59 48 & (37 D) 46
) S5 A0 DG T5C 171 R BB e R Fo (B oA 4t 22 30 =) (8] 1) Smateh (B 3F 5, — B 7 5 2 8 01 530 0] % 1k
R — AR M LR TLP 0] 8, 88 5 B 19 TLP KA 530 SR A — > 3 DL 5 5l R 3 & UL
FaET 0 A R DARBUE W B LA . 5 I8 B0 e, H AT Smatch {8 1153 32222 R G 1L 58k ik
13T LR A

2 AMR fRiRE %

HLAEAE X AMR A AT ] 513 B 5 52 290 [ P9 SMIF 5 4 10 32 5638 S i B2 ) 22 b S [ 1) f i 8 7 5
B MR AT R AT R I R () K B B AMR BT B R 40 IR T R AT O 0 R T
19 R ATT 20 Y00 A S % O R AT 7 0 R B ML B 1 AR AT TR S 4 RIS ] 26 L O XX 4 Rl 28 AL (K
FRATT S0 43 B HEAT 44T 5 B
2.1 ETERBFAGE

Flanigan 45 7E 2014 4E 42 5 T 55 1 4 AMR f# B #5 JAMR' . JAMR J& — A>3 F 58 3 (A fy 1)
BT 3] AMR A7 [ (&, JAMR 0§ F 487308 =X 75 v 23 B B o i AMR S A 08 A4S 74 55 < A A& 1Ll
K FR WA

C)ME A Y ) B B P A 55 22 6 Bl A ) 7 o B ) e B S B0 ME A Pl B . HG o M A PR B R 40 1
L AT AN AR TEME N A e A R BB — S A 2 ME T R b 1 T R
JAMR KA 2 RU AT 55 B WO — A7 904 b T2 RIDD S04 55 o A0 20 T JRBR SR AR ™ 0 £ 7 A8 8 11 50 L O 3
VT A AR RS AT AR AT . MR U B B A i o 2 SRR M T R B A

(2) KA BZTES 1 By B s no & 18 R By ) ob o i 5 S8 04 A 09 A ) 320 T A8 3 — 1> AMR
. JAMR 56 R A MF R — A 56 T 2T 4L A Ak I R0 7 45 8 SRR W 26 1R F 8 R B AT ok i
BT o TR 20 (00 SR P 4 30 3 gt A0 A ORI R P B 0 kA7 033 B A

score(Eg;0) = >0" f (&) (D

Aorf: E O FEINE, 0 MBI SE. [ (o W TN e MFERE. Bk, JAMR 53425
BRSCOC RPN - 8 0 BT T — N T dR /N E B Kruskeal B8 325 1 24 19 551 MSCG A i — A0 &
FIT A5 AR 7 P R B A e R 342 38 1 PR 5 SRS R P A B R ot B v R 3 3 A R T DA R R R 2 L
5 N R AR AS TSk R 1) 300 19 56 R AR v 28 B ( R A X i bR i ARGO-ARGS) AE K .
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R T U AT A T BRI Sk Rt Hh B )RR E B AMR B EAT X 55, B R BRI TE A e R
B i) AMR B & R B, ML JAMR # 57 — AN H B X SFRR LB . A FaeE LT —
F e e AN % B AS ) 8 5 AT — A B0 Bl B R DR SO R DL S A F 5 AMR B Y
XoF 5 o 2 TR 3 — AL T A 1) R B B A B B i B O R R SR . 53 4, Pourdamghani 4§ 5%
R FGe 1 HL AR B8P3 R T B IBM 6] 5% 55 485 8 SR SE A 7 5 AMR Bl 2Z (] (%) X6 55 0 B T 2 A A0 Y
B XF TR . Werling 5 IA 0 76 TAMR H [ 56 2 50 FAT 55 0F A J2 i A ok 72 b e K i Bk iR e
AR T B AT M RE A BT A R P B S U A R . R AT AR — e O T e A A U
B NER ++ o 388050 b i A 0] i 13 5 B S 20 E A& 181 1 Be 0 A 55 7 2 A 0T ) - R Y
i) (g R 1) Tt Jin A () 288 Y ) Bl AR T A A g A A IR R B b B O BRI T 9 SR TR A Bl 4 IDEN-
TITY,VERB, VALUE,LEMMA,DICT,NAME,PERSON,DATE 1 NONE, /5, Fig| A—4 5 KW
GRS B  Be B S 1R B B S 5 S AR A 2 S . AR T JAMR L Z T RICT —E 1Y
fiff AT R BB A T 5 SR I O U 1 AR HE 3R & I JAMR — R T A 5k .

R % il 45 T 2 AMR i BT 50 19 12 25 A5 1 - Zhou SE 48 M 1 — b 4 o =6 5 45 B[R] i AT AMR i
HER A FAR 5 B 45 8 1) 7 o LWL 31 AMR &y, 32 564 i 8 ) S50 ) b R B00RT 2 S0y

&:afgm%x(w’r s ola,y) +Hwh e F(') (2
K5 1B T EHES B S 7 BOP A oL 55 2 O & — i i i AMR TR0 H. W
SR AT 20 (2) BT 2R I 6 B i A ) B — SRR 0 TRl A, S b, AT i S i T — Rl Bk CWBS 3k
S Y G R PN AR SR VAR TR 2B N S R 0 ME A R BB AE i i A R LA S Y T A A B
H5EDWSAERSEZEA R, B, 3 E T —F A 8178 B S AR R 8 R Y1 A B
W& ERS B ZE M REMENE, IFEIT T SHIFT, LEFTARC, RIGHTARC #1 LEFT &. RIGHT-
ARCS4 Fp By 2 /E . CWBS B AR PR TIE i 285 1t AMR &1 1 3% 38 0 38 ] DUA R0k 48 R o 7
PR TS AR S, TEOR A — A 28 L F multiple-beam ) segment-based i % %5 3k S B &R0, H ¥ X R
P ) CWBS B 42 8] — A B A 43 A HE SR vp, DT 52 30 A 7 AF 45 i 35 4 KB 2 . XTSI 1 2
O G5 L R — Ptk (89 2 808 37 )7 75 Max-volation preeptron'™ . & 76 fie K48 D& & A= (9 47 1 %t 2 B ilk
A7 BT 33X b 2 500 B 1 A WA S R T RO R A B R . SEIR A R R X BCS L ALR 1S T W]
P il
2.2 E T ##a(Transition-Based ) B 2 #7 /7 i%

VAFE R 592 3R 0 58 T 6 5 19 40 A1 7 IR AEARAE 0 BT I 5 4 43 T 5 ) ik A3 BT A 5 P 3RS T i h iy
NN Wang SR H T — 3l 2 R AE AR HE AT 5 45 19 O i CAMR SRS AMR bt i Ik
FALFE WA A0 TR - (Dl FBUA B AR AE Ff A 25 45 /0 A= 1A g I AR A7 DI AR 5 (2) SR R — i 1 e 480 530 725
PR 53 AMR B, T as @iy T — DSl fE £ A 200 XA Ak 58 R 77 3 1)
AMR B (5540 . ShESE A E T A AT as RAEw B2 £ 5P EZAHE 8 N3 fE: SWAP-Ir,
REATTACHk-Ir, REENTRANCEk-Ir, REPLACE HEAD, MERGE, NEXT EDGE-Ir, NEXT NODE-lc
il DELETE NODE, i, & 2 thi) SWAP /R T 5 s MAKAE & REG e iyl B . 1 58K 19 2 “and”
B« 8K J5 4571 05 and ™ R A BT 55 Korea” Z /i » FFA& BUIT A5 AH X N A9 340 53X BEil  SWAP 3 4~ 8h 1Bk &
BURAER 5 AMR B R] B HCAE O &R o X)) 5 AR A7 A4 64T AMR i At I 3 5 AT — 4> 500 i i 33 vk
PEPE— A B 0 B 15 7 51 0K 58 R AF B 21 AMR B0 554 . B FARAF B % 40 1) AMR i A 3kt f 1 3 Ath
f AT 25 AMR G 55 rp ™ A (8 B 1 12 8 % 1 3 A R D R B AR AR A A 4 2] AMR B o B v, AT
Nk — B X AR AT T R R ST — R T B S A A 0BT B AE INFER, H: 7 A5 7 o
TAT 18 SCA bR T 1) SO B A L8 1 A S5 4 R RRAE L DU AR A T 5 4 i AR BT M e

Goodman %\ CAMR H R FT 9 57 o fiff B 530 30 AN P sk b 77 6 85 5% SR FR A% 4 n] A0 DA O Al A7)
#E CAMR B3k 1 BE Rl B AR R YR 1h 24 201 2 45 44 4k 00 5 7 DA SE 3 AMR g drt . LA i At AT
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2 PR R T U R 8 R T T B A 0
TR0 25 6] 52 w5 BT 2 ) B RCRFNPERE AT Bl it T AMR
. VREMT TR
Artzi St T — A 3 F 414 J5 9 35 7 (Combinatory Sout) (@) (lsrac))
categorial grammar,CCG) ) AMR f# #7832, CCG & — B2 SWAP 35 il
Pl i) A ) R S 22 ] 4 4L B 11 A S s T 2 iR R Fig. 2 Example of action SWAP

EREAR AR MR ) T R T T AR IR X
FEATAR 55205 IR I S A U SR CCG i A3 43 Wt e B A i 416 PR AMIR &5 44, PR T AL
P AR 2 A PR = PG CUR AU R A9 BRI . 305 1 A JHLIh 8 70 1809 1 By B

(D d CCG M it 2 T lambda 57 28 JE A 24L& P AMR 254 . BRI 3 %) 41 7347 CCG 73 #r %
B CCG 7 13 BIR A E M2 L0 S R E AL R . 1 CCG 2T i #fE 3 A v, 75 R
ARG CKY 7 5035 25 PR S e i R A4 5 192 P 500 X #1040 23 (3 330 DU SR PG B AR PR Y
HEN D) W REZEENA c ik, 0 € R E—D RS8N A]E = MERE
H

pCz| 20 = D) pd | x:0) 3
de D(z)
XF T — S d BRI AN
0 o(x.d)
pd| 30 =—=—— 4
o8 etad)
d' € GEN(x)

(2) 2% B T B B b B 2 1 A R 3 BB T =0 b % 2R A 2 14 728 8 DA% o 4 v 380 R e 10 190 72 o KL A
A5 31 56 8 (932 4508 2K 5o P8 0 8 a8 SR — 25 a7 BRL A 30 1) 5 0 ol 2 O 02 48 00 2% 4 bR fE AMR
B, XAET CCG M Br AMR @A BB 2% ) o BR T 55 AT BT S 80fh i 22 Ah L T 19— K
P 2 ey A g v A s 9 44 CCG i) B aE 300, 8 88 - CCG I A= i 1 5 1t %P CCG 43 #T 1Y
HE AT 2 A, i CCG i) B ] Y300 (1 41 & 48 28 25 8] B, 2 — A S PR o7 1) ), i
el A Zf e CCG IR AR B ) A i) 29 3 T CCG 1 AMR fifg A B0 Y 412 g M BB 1 32 B30
2.4 ETHSEEFIERNBRAE

Pust 256 AMR fi# 81 & AF & 3& T ) 8 59 HL 2% B 3% (Syntax-based machine translation, SBMT) [A]
A 78 4 R FH B 1 R S AR SBMT HE 42, 6 ) 1 56 4 o AR B (1 AMR &, S b, 1 0 % B
AMR B e 45 hy —Fpidi F T SBMT HLHI R 254 . S S BN AMR [&] S 46 25 44 1) % 4 AT 82 s 7 —F
200 BRI B e ok B A A 18 20 AMR [y /) i KUK RS 25 4 AR AL R AR T A S HE)Y A 2 P ER .
TESWTESE ) B RA AT B 2e vk I TESS 1 A6 e 20 TR vb ot 2 A vl gk S i 5 5 — BB fF 6.
L TR B 2 AN ST R TR S MRS AR R B B ACTIT . AR X RPN AMR
Pl B R 25 0 1) B 2 — PR % i . E— 20 M1 E SBMT HEZE R 5l AT —Fh 57 78 AMR 4544 F 11y
EE AR, RE A (TR 2 P AR AT ST IR I B AR B A A 2R 0 E SR W RN R S R AL
FHE T8 18 SCE BN B %8 5% 46 L AT R e 3R 15 1T B i i AT Pk g
2.5 BFMBWMEENMEELR

H i, 45 F AMR B 48 19 52 50 2 222 78 JLAAS 6 UAS 19 23 71 B08E 45 B 4T . 8 46 LDC2013E117,
LDC2014T12 i1 LDC2014T12-proxy, H A4 4 LDC2014T12-proxy 2144 & T B IE £ LDC2014T12
R RET R RLE 2 . SRR A R A PEM AR R 1 H BT AR Smatch L 23 R HERG AR CP) LA [ FE(R) A
Fi Al RRR TR — 2455 2 FRR NI R 19 % Fh AMR f##r &5 . Hod, JAMR 3R SCERL7 J 1 fig
Wr &4 ,NER ++ 325 SCH L1 B AT & 48 . JOINT FoR k[ 12] 89 A & 48 CAMR 3R SCak[17]



Mgk F.ARETO T HEELET AMR IR 2R 31

B M 2R G0 IMITATION 278 SCHRL 19 TR #r - CCG 27 SCHRL20 THY i B & 48 - SBMT 278 SCHRL 25 ]
MIAENT R SE . TELL BRI &S AMR f# A7 4% b R 58 CAMR Al SBMT 76 Il 25460 AL I BR 1 687 1 )1 25 K
Sh RSN T TR RN IR IR LRI . 3R 2 R T AMR @B RGEALE 3 A A IR Ko % B
LR AR .
F2 BWMAMR B RAZHLIWERRLILER
Tab.2 Comparison of AMR parsers

Dataset System P R F,
JAMR (fixed) 0.67 0.58 0.62
NER+ + 0. 66 0.59 0.62
LDC2013E117
CAMR 0.71 0. 69 0.70
JOINT 0.73 0. 69 0.71
JAMR (fixed) 0.68 0.59 0.63
NER+ + 0.67 0.58 0.62
CCG 0.67 0. 66 0. 66
LDC2014T12-proxy
CAMR 0.72 0.67 0.70
IMITATION 0.73 0. 68 0.70
JOINT 0.74 0.68 0.71
JAMR (fixed) 0. 64 0.53 0.58
) CAMR 0.70 0.62 0. 66
LDC2014T12
JOINT 0.70 0.62 0. 66
SBMT 0.67

I B 2 H A AMR AR AT & 9 S50 K0k AT DLUA HE . (D) B RT3 30 AMR B B gl g A 208 3
AW AP ST F A 0. 71, (2) AMR [ A 3 fif 7 ifs 25— % AN ER BT IR . e LDC2013E117
LDC2014T12-proxy TR 8HE4E . 24 JOINT ¥k & & 10 Fo(E; B IE 4 LDC2014T12 |, &%
SBMT A 1 fe i 8 F(H X W B WIAE AMR fif A A5 R v 5 2 3t i 1 — 28 S0 3038 SCBT IR ARE A B T % A
PERERISE . A AMR B9 B 3l i A 50 I8 A3 AR I B4 4 T2 8] 78 550 32 R 9% 100 A 0 TG L i A I A
Feo AP AMR AT BORIEA — AN EEN K. 78 A 3 b Z A AMR 55 23017 88 FnE 15 1 A
SRS FE 0 HETXFEE F BACH 0.9 A2 A AR AR AR TE 1 ShxE FF AR B2 00 AT L K i R T e

3 AMR By F

BE#H AMR B LG B4 A AMR Sl A 59 35 B9F 52 9 DR A 8 A F 58 3 O B % el A1 AMIR 45
Hey 5 Bl fi o % B AR T8 5 A BRSSP0 O [RD R BEAT IR R PRI TE . AT AT SCHR R L 7R SCAS i B2 SR
B4 AR 0 SR A BRI b A A A5 TR O I RS bR T AMIR 2 4 Al S5 R 5 A A8 e 5 b B R A
SRANVERE . LATT K LA SCA 8 0 552 A B 2% 3 WO f 280 107 T O 4] 0 0 AMIR 9 0 1T D7 ¥R 5808
3.1 FIA AMR SR X AMREHE

AN T T A 5 1 s 24 X JB 2 A AR il G R R — X 45 Y P R RO Sk AR
JRAH B SCAR R ZE AR . Liu S FH AMR 5230 T — MR M E AR AL RS 3 A
AR O BUA Y AMR e A g B D5 SCAS o 89 45 A4 ) -1 2 S0 gk e 0 B2 B AMIR BT 5 (2D #5565 1 28
BRI Z A AMR P 2853 6 I A AL SR AR A2 80 AN 18 28 AMR B () AN 9 4l 22 AMR 2R 8o 22
SCA . P 3 gy T 1 R A A T AR S LR B (2) PR — A SR AN IR 25 R 5 (2) 2 Y
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S LI 5r P AS B B« 2 — B BOXE AR (1) 22 45 5] Sentence A: I saw Jode's dog, which was running in the garder
1 Z A A] 7 AMR & @ o ST i el & A TR [ Sentence B: The dog was chasing a cat.
DA K P i 45 20 B A AR 3 8 A9 AMR & (B
Z N URTED s 55 B BORE S — B B B A IR P
PRI FR 1 SR A 3 — AT (R 2 i 2D
T DA BT v e 5 A= B Al 22 1 &L A9 A 55 AT LR R
— G5 R A T [ L G H bR R AE AN R N A
VB SUAE R0 2R T i A T R B R A SRR A
FARHY 5l 51 A5 3 0 5 A F 2 TR 3ROR R T
B M WL SR A 12 45 K A I AE 55+ A Il — > 4 2L
FHE . RH ROUGE-1 13 43 X 4l G M 2 &
GEI A 2 A5 R AT VR L B A KA B A AR ) \opl
AMR PRI JAMR fiff A 45 5 4E B Oracle i %
B F A58 T 65.8% F1 57. 8% . X AW 4 18 > Summary:Joe's dog was chasing a cat in the garden.
PR PEBR GO0 505 0 R R AMR SR A B0 B3 — MR 3O b 22 1
TG AE SRR IR 7 A R PR 4 2R . Fig.3 An example of a simple abstract generation
3.2 ETAMR LB E ARSI

SR FE IR 17 R A8 IR SCAR v R R i SR 5 0
P P AR ISR OCER B — 22, Pan A AMR S0 T — AW E M AEER L ZRS
A AMR 2546 g & B R 15 SUAE B AR A R 45 A SR R B ARG BT SCRMIE B9 42 5 3R . Tl
T UM & ST B B0 e 0 B 5 1 e 5 8 T A I8 T S R S A R B 805 A B RE AR b PR G B Y
PEE- 7 TR HEAT BR SCHOBE . AT SE BESE IR BE i 9 FL AR . 56T AMR A SE R 5007 25 7T 40 it o 3 Ak
AP B - () A S AR R 1 BLAY PR SCA M A e AMR . 98 J5 %) 28 72 B S8 AR Bk om oR JH 35 1 MU0 A9 05 7 44
36— Ao O Rt B BT LR AP 0 45 5 (2) 36 5 R0 D7 9 DA T2 A T A% S AR G R R R 5% A O S
PRI R SCRRIE 35 (3) ) T8> T 6 132 119 S5 AR R » M) P 52 A S8 8 3 A i — A 32 52 1A ) 37 32
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