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Abstract Meaning Representation Parsing based on

Generative Lexicon*

Yuki Yamamoto

Abstract

Abstract Meaning Representation (AMR) is a meaning representation formalism
which represents a natural language sentence as a directed acyclic graph. AMR parsing
task is to parse input sentences into their corresponding AMRs. One of the problems
in previous studies is that existing parsers cannot handle linguistic phenomena such as
logical polysemy which require dynamic generation of non-compositional semantics.
In this research, by adapting ideas from Generative Lexicon theory, we show expected
output formats to represent these phenomena and propose extentions to an existing
AMR parser.
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1. i
AREI T, AMEDOE S, HW, BRIZ DOWTIER S,

1.1 &%)

SHEBSIC X 2 BRSO RIKERD 7201213, HAR S 58 % Bb T i NIz £
TLIEDNBETHDH. ZTDD, BRKRECERRLEMRT OFZEIZH T, A
SNE RED IR ﬂfﬁ?‘é%’zfﬁﬁ/ﬁﬁ MK I N, j(%:%@ff/ ”ﬁﬁj'éﬁyb FHADY
E X 7I’L’C & 7-. Abstract Meaning Representation (AMR)[3] & EIEKRH D —DTH
D, AMR f##r (AMR parsmg) DRI FEREA & 72> T L\ Z) XH 5 EHfE7R AMR
RS B Z DT ENIE, IR L REENER, MRS 7 E O HR SR D
TV r—a v TIEHT 2 Z LAV TE 5. AMR parsing 14 Z 305 O i FH /G D 5
WEEAMT & 705 720, TR E OUWE 2K T 5 Z L FEELRHETH L. £D—F
T, NHDANE 22 ZEEH I IR T 5720121, AMR THUD k2 5 RELDIE %
JEVF 5 Z EERURTHS. AFFED & 5 IZBEFD AMR X AMR parser |2 f&1E %
MABZETHIRTEBRIDILKREZHIET 7 7u—FTh 5.
FATIRZEDSN IS T E IR WRBU RN Z B D 5. Hil% 1T 5 & “The boy began
the book.” £\ 3UE [ARZIAD /-] L WS IR TIX 7 < “ The boy began to read
the book.” X “ The boy began reading the book.” & [d] UEk %2 KX Z L A ARETH
5. ZDL E, BiFH begin (3 H B OFEGEHING = £ U DD, B, B4 5 A) & £
HOERDPTHETH S LW JATHMHENZETDH D L ARIND. HD WL, “The
girl baked a potato.” & “The girl baked a cake.”(Z &5 1} % Bjii bake (3.2 D DBEEH L 7=
BkzRTHOD, eheh B NAwmT 5] & TBEINA5%5Z & TAL
MalEs] LSRR 214TDERERT 12D, fHNEZETHL L 0WbNT
5. AMR parsing DFJIFRD BRI —MEIIIZ AMR I — X 2 & FIHT 523, JifT —
RN Z RIZB T RN EZEZRL T Wz, EE LW IR 25
BIENTERN., TOLD, 7V ITV) ALITREMZZBEDND 5.

1.2 B®

AR TIX, TN E TED T A 72D o 7w ZOREUZDWT, et —
DTH 5 CAMR[32] DEBIL 7L IV AL ZIIETAZ LI2L 0, IBETE N
KB 2HET 522 HET. BE, EEROERDED T, EREEER[27]



TILFEREIZBE T 2R DE 2 G H o OMEIZ I8 2, SaELiZ 2 O fiEfR % B
WS 2R 2B AL T\, RHZ, X1 il & R X & & HiY
FEDERIZBVWTHINZFM T 2EEH 2 R -TEDTHE. INo 7L T
U X LITHAAL T A2 KD, #EE TIRIIR S e WA R 2 2 AMR T
BHe5. 20 HEL LT, £TI3ERNREE2ZEHT IRNESRE2MET 5. £
LT, M INAREUTN U T —#HOAERNREEZINZ 5 Z 212 X 0 7z
WERBTSH. 2D X SI1Z2L T, AMR parser THUD X 2 RELDIEZ LR T 5.

1.3 #EEK

ARG DRERRIZIRDIE D L 705, 2 /i TIE, HRASFEWUH R OHHRSEFIIBIT 5
INFEFTOEKRANDT 70 —F ZMBIL, KfZED 5% HMEIZ T 5. 3HiTIE,
HRGEFEm DL D &, BEFIZEI12 5 1) 5 AMR parser DFEAIZDWTHEREL,
IR D 7= DY) R IR R B 2 LT 5. £ U T, 4 HiTlE T DEREBIT fEir 9
51-DDFEEZRET L. D%, SHTERKELRL, 6 i CEBRFERLERL
7ZAMRIZDWTERT L. RRIZTH CTE L DL SBDREREZ BB,



2. FAEMIT

2.1 XDELREERENT

INE TOHARSHENHIZ ST 2 EWRITSE T, ERBIERVEREN, LS, Bk
BET 5750 £ ﬂﬂi@ﬁﬁﬁﬂﬁﬁ{ﬁJ@%?ﬁK% IR DD 72 SN TE 72, LT,

INEDRAT %X A % 12T hkA* 72 S BB EAME I RS h T E .
%l 21X, PropBank([23] (X &5 0Dk sEIEMEIE IZ D AVEH LT\ 5 %%, NomBank[21] T
(T — e R E)E D A FAIE s & EIC B9 B TS % Blik U T\ 5. Banarescu
5 [BIEZ D& D ITERZM b L TEANZHR L & 5 & § 2 KE % “Balkanized”
ThdLERLTWS. — 7, fitaa D08 TlIFEE S I Part-of-Speech D7/ T —
¥ a v % Jil Z 7= Penn Treebank[20] DFEHEIZ X 0 #iGEM ST OMEREA M L LT &
T2, T DOFER, B E A DR e 7 EEPI X 2 2 % ORGSR ORIFEY) & L CHLY

O ZENHEEL o T VWA, BIRIZBW T FARORBHIRI N, XOEKRE
RIRRBUCE T 2 SRS OSSPl ENDE LD 1Tk o7z. FD XS4
KRR OHTH 3 — RS2 DHEA LI K Z W\ E DT Discourse Representation
Structure (DRS)[16] > AMR 23 & £ 5.

2.2 Abstract Meaning Representation
2.2.1 AMR D58

AMR BXDREkE / — R Ty Vh S5k HAELKR S S 7 TR EKERIT
H5. J— FIEXFhOEHREE, “walk-01” D X 5 7% PropBank D 7 L — LA, H 5\
I “date-entity” D L 572 F =T —RDWIT N %FE L, concept LIFIZN TN 3.
—F, Ty VL relation EX L L TED, “arg0”D & 5 7% PropBank D 45 E] %

“:cause”, “:domain”, “:name” & \» - 7z concept D EKEEAREZR L TV 5

AMR %R 58 UT, X2 kT 2 HEZDOHE A H 1S b%% i ] X2
B D & 5 REERERE, £FRELS, 7 U CTHIFIRBO & 5 R30I IZEm I T
W5, 7z, MEENREM S BRI TV B Bl ZIE, (1) 128 W TEIE fear, £
il fear, o255 afraid 117 UREE %2 K3 728, 22T U concept T % “fear-01” 12
BEHAOSNE. ZOGE, XERPRTEREFALTHD720, M1 DXSIZH
U AMREATalid = 5.

(1) a. The soldier was afraid of battle.



b. The soldier feared battle.

c. The soldier had a fear of battle.

(f / fear-01
:ARGO (s / soldier)
:ARG1 (b / battle-01))

Figure 1 #13 (1) ® AMR X

AMR 7' Z 7 OREE IIRAREEARITELLL T”W S D3, reentrancy 28D T W5 &
WD RCIREMNIZ 72 % . Reentrancy £ 1Z 1 DD /) — RZ2EBOH /) — KD T &
LTS Z %L, ¥ MO —IUHEXD X 512 DAL O EFEHL B O 535
LRI THBHBAEITALGND. AMR A TRlR 3 5 BRI, concept D ID % &K§
variable Z W T ST 5 Z LTk 5.

2D &SR EE AT AMR Of] & LT, 3 “ The boy wants to visit New York
City. " IZMIRT 277 7IEK 2D L 51275, XHDHNEFETH % “boy”, “wants”,
“visit”, “New York City”l, £ Z 1 “boy”, “want-017, “visit-01” & [EH KB D
“New York City”® concept & U TRIHINTWA. £72, “want-0171& 3 > ha—)b
BFATH 5720, “boy” & “want-017 & “visit-01”D ¥/ — K& L THAEI N TWS.

2.2.2 AMR Parsing

AMR 3 — 82 [3] DREENEDIZON T, B4 72 AMR parser BMER I N T X /.
ZNSETNTY XALDENIE ST, FI7 IR, BEN— X, XER— 2,
seq2seq DA T IV —IZRHET B I N TES. ZOHITI, ThEThDOREKRKZ
MR zfENnd 5.

72 78I, W1 THRE X 72 AMR parser D JAMR[10] 2% 5. JAMR (&
concept identification & relation identification D /¥ 75 1 V' THEK I T W 5.
Concept identification D AT — Y T, lxb A AT DEWAN Y & ZNITH IR T S
concept & %517 XY V7 OREE U THERHI L TV 5. Relation identification T,
maximum spanning connected subgraph (MSCG) £ \5 7L TV AL %2 FEEL TV
5. MSCG IZ &> T, fIOAT—YTFHIL 7242 TD concept ZZ M, 22D /) —
REIZBT 1 DDT Yy VEER PDORTO/) — NPTy V2l Z L T4



Figure 2 AMR 7'5 7 O]

T/ = FIZEETREE WD 3 D027 L7 T 72 FHL TS, X
fEMF CRIF S NARAREHARKT NIV ALLFAUL LS, HAT Y S THRAAD
TERROTYVETFHTSIETY T I05%EKT 5. Werling & [34] 1£ JAMR O
concept identification % J53E L T\ 5.

BB O CAMR T, AN X 2 KERGERNT U TR O N7ARERE RIZH U,
BIRINZT 22 a v EZATO ZETY I 7REIZEABL TnS. 2D XK SITK
W&z 7o 7 REEIZE T 5 FIEIIRRT tree-to-graph Y ) =L L IEIENTE D,
#%¢D Goodman & [13] & Wang 5 [31]IZ &> THIWflENhTWB. ZDfttldT 7
0 —F & LT, Damonte & [7] 232% U 7= AMR-Eager °® % . WU CRIH X 1
% Arc-Bager 7 )V TV AL [22] Z#BIEL7ZEDTH D, AL ZEHENZT T 7
WEIZ A3 %5 AMR parser T3 %. AMR-Eager TlZ AMR 27 7 O non-projective
RIS B 728, stack D—F ED ) — R & D5/ — RO reentrancy %
I TEDLEDIIT 7Y aryZzIRL TW5. 77, Ballesteros and Al-Onaizan[2]
1% stack-LSTM 2R L7z ET V2 IREL TV 5.

XIER—=ZADT Tu—F I, SN O R E IR % R H U SUOEHEE %217 - 72 Artzi
5 [1]1 X° Peng 5 [24] DWFFEA D % . Hi#5 I% Combinatory Categorial Grammar (CCG)
IZEB2BDT, BHDAT =Y TANXER TR RITEHL, RO AT —
VTHEBROARBAEZRET DL VNI T Tu—FL oNTWD. BEIIHELE
L T Synchronous Hyperedge Replacement Grammar (SHRG) Z#|H L T\ 5. X%
SR E B 3% T, AMR 275 7 % Hyperedge Replacement Grammar (HRG) TE 7



WEL, ZhETh%EY — A, X—’rw ;& LT Synchronous Grammar % & 2/t L C
W5,

Seq2seq D AMR parser Tld, B & 225 %8 7 — X DA 70 X P FTALEE D F5 %
IZ TR Z S5 TW5. Barzdin and Gosko[4] 134)& T seq2seq AMR parser %
RREL, XFEN—AD AN XFN— AT T Nz AMR IZZ#L T\ 5.
Konstas & [18] IZ KEZD#Hfifi7 L 7 — & % FIf U, Paired Training & \™ 5 & fifi &
D ¥E %475 T\ 5. Zhang 5 [35] IX, Pointer-Generator Network Z #5589 % Z &
T reentrancy DM #E & % [\ b X, BIFF AT D state-of-the-art Z 3K L T\ 5.
7z, MAEHHE P RGO X 5 R FEEAINE R iU OB NG L7120, €
TIVARIZED LS T MO MABFMEL TS [11].

2.3 BRICET 2R
2.3.1 FEEERER

Chomsky (Z & - T Lexicalist Hypothesis[6] 234215 X 11T LK, FEZ % fiGEH & 47
T A2 LT, FNFNEMYLAZEY 2 —)Le UTH D S B8 30O SCHE
TR INT E 72, TONBIZHED W72 LR T H % LFG[17] * HPSG[26] T
&, Bk & RO Bz sEsHEIZEiR 35 2 & THGE - EREE DM 217>
T&E7. 72, BREEBRIEODVWIEZRRNET VO —DIZEGH 2 7 A58 [19]
H5. ZOETIVC, BIROEWEFIRHIMEENICF CRE VWA T 5 & EiR
U,ELCEFEZ AL LTEEHBIENTEDLRRT WS, BiiHl2 5 A0k
WordNet[9] ¥ VerbNet[29] N & AR D 5N T X 72,

ZDEDIT, EBREZDVAATIEDOREIE & FMEEHR O ISEMRPER I NT
72T, FHZE 2 — FRWICAREE L SOV BBl S ORI Z X D, Fi 7z 7w
MMERINT WS, RO [12] T, FJERE R 22 i SO IR % rhubBAAT &
LTS Z & TRERDORM & BiFa O ERNERZ REL TWa. BINEKZEAL
TR AD 5 B, HENEERE [27] TlE, FEIZREEMEE 2 INE T 5 Z & TIEDAE
7R 2R Z I L T\ 5. F 72, BESERER [15] TIRE B O FE DORER % 8 2 T,
WS & SUIRDAEIR 2 B A U 72RO FHHZRAA TN 5.

232 EREEER

AEITIEZLRIEDHLD oD WTHEI U THE KGRSO 5 % PIEIZ U 7218,
LB EANDT TH—F & U TOERNRFHFEIZDOWTHHT 5.



% M 121X Contrastive Polysemy & Complementary Polysemy @ 2 3@ D 23FAET
% [271(33]. BI#& &, — D DFENEBRREREZMRELTWEEATH Y, il L
T MR17) ® [1F) REEBORL25EHE 2 D% bank b F 65N b, BE
E, TNETNOERIHEDPASNLLEMZEL, [F] & T¥HN] 2EKT S
£ lamb DA NIZHFHI NS,

Pustejovsky (32 #ME: % € T IUL L 72 ERD T 710 —F % Sense Enumeration Lex-
icon (SEL) X IF N, IRD & SITEEL TV 5.

A lexicon L is a Sense Enumeration Lexicon if and only if for every word

w in L, having multiple senses sy, ..., s, associated with that word, then:
(i) if sq,...,s, are contrastive senses, the lexical entries expressing these
senses are sorted as wy,, ..., ws,.

(1) if 51, ..., s, are complementary senses, the lexical entry expressing these

senses is stored as Wiy ) -

SEL CIXFED R LFEHEZINETLH I & CiEEHENERING. TOME E,
Contrastive Polysemy IZ D W TIZBEYNIZIKZ B L eI N TW5S. LA L, Comple-
mentary Polysemy (Z DWW T, (2) 1281 B4 good D & 512463 L H T
ERVEVWS DD B,

(2) a. Mary finally bought a good umbrella.
b. After two weeks on the road, John was looking for a good meal.

c. John is a good teacher.

(2a)-(2¢) IZB T B good 12D\ T, SEL DEFZRIZHEZ X, good,, good,, goody Dk
F & ZTNZ 1 “to function well”, “tasty”, “to perform some act well’& U T5H5 X %5 Z
EMTESL. LU, 207 70 —F TREEDH LWRTHH I WD T L IZFE#E
L5 27200 5T, post-hoc RHD L 705,

A AR EE M IZ 3\ T, Complementary Polysemy D H1 T & 755 #ilE DS R FF X 1
%5 D % KiZ Logical Polysemy GRIEMZ FK) L IFA TW5. snBliNZ EZOMWE %
FFDRRIZ SEL D & 5 ICEREREREE O THEDFERIIIE S NL D TR =20
FULINREER 2R OB D L L THRDONT WS [28]. £ L T, ZDFEED S aEREIN A
RIRD MR & B ASEE Q@A IZ X 01556 125 4E R 72 Bk DR NIk L T
EAHINEEZEZoNT WA,



bank;
CAT = count_noun
GENUS = financial_institution

bank;
CAT = count_noun
GENUS = shore

Figure 3 Sense Enumeration Lexicon (Z 317} % Contrastive Polysemy @ it i 5]
[ lamb ]
SENSE, — | €AT = massnoun

GENUS = meat

CAT = count_noun

SENSE> =
27 | GENUS = animal

Figure 4 Sense Enumeration Lexicon {Z 3 |} % Complementary Polysemy O &tk 5]

HPSG 7 ¥ DHFNIZ D W B3R T, HIE K T 2 R SCERIZ AR
THBEAKRLUTER, UL, EHATCIIHNZER L TWTHRMER L HiHX
NEERBPFEAET S, ZOIOIRHELTQR)MBH 5.

(3) The boy began a book.

AK, begin 1ZFERERXTHMKFEEZ L 2 WS FHIKZ RO 787 TH 0, (3) TIIY
% KT book HWEE L 72> TWAB 2D REIG E AR I NBIETTHS. L,
FEERIE TDMEDRARZ GLAES) D72 L WO IRV AR TH 5.

E7z, (@) B FABRIZHIRATRE 2 TH 5.

(4) Mary baked a cake yesterday.

R X bake 13K Z HEEIZ & b, TEEIMZKET D] £\ 5 change-
of-state OD,E\Hﬂi'CﬁHL\ SNLEETHD. LHL, @) TIEEBHPMEL TE D AK



72 S EARHEE IR SLTH B DY, bake 1IZDWT B EMAFTARZ LT —F%/ED
H U721 &\ creation DFEIRASAIRETH 5.

PAED &5, $IFNCEK U DD BRI NS RRZ EATTIHIEOZ & &2 4
A 70 R & RS, AR R 7R SRR 2 AR R U, & D R ERZ A 5720
ICEHRINZEDTH S, BFacBlb 2 ERNAREEICIEY 1 Tl & HERD
FET D, XA TiEdNEE 8D X1 THEBOERT 2E DL B85, 51
DRA TGS LD ITHRHEICETT2HIETH S, (3) Tl begin HBE LR D,
book D358 725 . SAERRIIBIBD DO ERT 5 214 7D D L Bz 55512,
I BB DM A DEFHZRAT, MEDXA THRED LD IZEET 28ETH
%. (4) Tl bake MEAEL L 72D, cake D351 L 72 5.

(3), (4) TIFEKMZRFEBEZEL TH LU WHERPEAH I N, T DFER, begin
T HAFEALE T to NEFAXENFIDE T Z & 5721 TR ZFOBHWGEEE & 5
ZeNaEEL oz, F 7z, bake lEHEHK D change-of-state |2 fill . T creation &\
IFHUWEREREF DL DI o7z, 2D L5, begin & bake | iwPEINZ FK DM
BAERFOHFHTHIEARTIENTES.



3. AER

HiEfiTld AMR parsing D JefT55 2 BEBL L 7208, W W OIRETFHEE iPENZ #
DESEEUSHDFED Z BN TERWV. BITWED—DTH 5 CAMR Tk L
560, KX NEREEKROMINEZ AMR TRETHZLENTERN. 22T
ERTEICHEH U 724103 (3), (4) 12D\ T, CAMR (2 & 2 TG 5 & A2 gl 70 i L A3
AR TR E L, 2 ORES %2 ERT 5.

begin-01

Figure 5 “The boy began a book.” D fig 715

rbegin 1 rbook
E1l = transition x: info
EVENTSTR = |E2 = transition ARGSTR = [y: physob]']
AREESEi-ijrC:an info- physobj_lcp
ARGSTR = N ] FORMAL = hold(y,x)
ARGZ = e QUALIA = 1-pp1 16 = read
UALLA — [FORMAL =P(e,,x) } = read(ewxy)
_Q " |AGENTIVE = begin_act(e,x, e,) |] AGENTIVE = write(e,vxy) 1 |

Figure 6 begin & book D iEH NG

1L Q) DENFERIZEHT 5. X5 % A5 L, “begin-01” @ PropBank D&tk
IZ L 72035 T ARGO 1247 4% TH % “boy” %, ARGl IZfTADHNETH 5 “book”
BroTHh, [DMENRKEBDZ] E\W0WS AMR 77 703 I nTW5. IRIZ
ARSI R RS & B AR DR E R T 5 & begin DIEMEE (ARGSTR) 12 1L 2
HIZ ep (BR) 2 ERTH L WIS HIDFR A BH 5. UL, book IZFFERTIFARAL
physobj (f#l{K) TH 2. T D & 512, book 1% begin \ZERINT WD XA T Tl
SRBEDVHEL S, TZTERA THRENZ XY, book DRBEREE (QUALIA) H 5 %
DR L B U 7217 A DR A E E X N, read 7> write DI N 5. 3) D
&, SCARIIEIE DY & read DIflise I N5 Z & T, [DERKREZHEABOZ] 20D
FRIRDSATRE L 72 5. B S DEFHFERTIRZ DL S IS I N HL 2 BRIIZE
TIENTETCWARWZDAEYTH 5.

10



bake-01
ARGO

Mary

Figure 7 “Mary baked a cake yesterday.” D fi# {5

\RGSTR =

Figure 8 bake & cake D FEZNEIE

CAMR T (4) Zf##r L7254, AMR XX 7T D XS IZREE NS, ZDT T 71
B1F % bake 1%, change-of-state DR L U T I NTWS. ZD7-%, ARGO (2
1A% %, ARGLIZ [BVEINZ AR 22 oTED, [T —FIZBEMZLT -]
EWDRRIZ 72 5. THREE T B 2 HIRDEL 2 A 5 &, Ak bake 13 potato D &
5 (Z physobj (ffk) DR X 1 7% $ DFEEERT 2I1XTTHS. L2 L, food (B
i) CTH D cake & > TCVWDTZDABENELTWE. ZORBEEEZRIET 57
OIZ, cake D bake DIEH = i AED, EVWOREMEZ I 5. ZHl2kD
Product DME % £ D HIYZEIZ X U T, bake IZ creation DRV LI N5, X7
¥ ARG1 D cake % Thake L NS AIZ X > TESNI-EN] L ULLRERTZ &
TET, potato 72 ¥ L [ERRIZ Thake &\ 517 A% 3\ il 2K & UTEREL
TW5DTAMR & U CHEYTIXAR .

U EOANE%FL®HS L, CAMR Tlid PropBank ® 7 L — LW —FIIZFI &
NTLE>TWBD, LRSI NMRERIT LI LENATEHRV. AMR 31—
INZNZHBLIT 2122 A ¥ DRFEIZ PropBank D 7 L — LAZHIGT % 6 O BFHET

11



LLVWHNTED, BITOBIZZFD 7 L — ADEZENLRERKE LTiEZs0nWTWn
5[3]. FDD, U WEIRZRTZDIZIZZIOT7 LV —L0%d 212, BINaAERKIC
b 25EEEROEZEZMALCBENRD 5.

12



4. REFE

4.1 HARBDORESRE

3HEIDOMESIZK T 2R 22, AR AREAE 2B L CTEAH I NS RN % #
PHZEKBEL U 72 AMR Z242E 3 5. 3) 1281 5 begin DR FEIENE & X 1 THaifilz
EBHELDWZIIHIDE S IZRINT WS, ZOMTIZHMWEEZ IS S begin
M book ZHE L U TR, ZDIFHRZ A NIZEODIAATWS. Z 2T, begin
XY O = VEFETH 5720 read 1L boy % FFEIZE 52 LIZEETHE, 20D
AREEEIZRIET S AMR 77 73K 10 DX S IZRT I e TES. 7L —Eird
HIEiDOX S5 L DESTH Y, ERFREEIZ L > TEHR I N8 L WEKEZ KB
I HED LI TWS., £7-, FEMEIZE R X 7z read % “read-01” & \\©D J —
REUTHRET B Z 22k D, (5 &M %E AMR TRELTWVW3,

RIZ, () IHFERAEH S N AMR 2 11 DX 512K 7. 22D/ — K “bake-
017 & “cake” OMICH /-7 /) — R Ty V%2BMT S LT, BEAEKTH
% change-of-state D356 & IF R 2HFZ KRB L TW5S. Bake D4 BRI 1
creation TH O, ZNIIFEM DS cake ZVEDH FTOEMEDZ L 253, £ 2T, £
B X 7z — RIZ “exist-01” D T NIV & 595 Z & T, HWEE cake D Tbake D
FEREODHINZE D] THDH VWO E®RER-E TNV,

S

N

[human] VP

N

a v [event]
‘ Me[read(e,x,a_book)]

begin a book

Figure 9 &l begin 12 & 5 HRDH5E
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begin-01

read-01

ARG1

Figure 10 Type Coercion Zj#H L 7z AMR 2" Z 7 D4

exist-01

ARGO

yesterday

person

name ARG1
opl
Mary

Figure 11 ARk Z @ H L 72 AMR 25 7 O

4.2 Z#%E AMR Parser

A2 Tld Wang & TIRES N TWVWS CAMR QBRI 7 )L 1) XL DL % F
FA3 5. CAMR 1& A J1 30 % ARIFHEE AR T2 12 00 1) THRFREIE R D 213 TH 5 AMR
75 7IZEWRT S YY) =D AMR parser TdH 5. CAMR Tld AMR 2 —/8ZAD
Gold T—R%$H 212,77 7 DIREBIZH U TR AR T 7 > a > & HEHIT 5 588
BT S, HERE e U TRIFRESEARD ) — R 2R DNFIET Y 7 7 12851 L,
N 77 OFFEERIZT 7> a v %A L TW< Z & T concept X relation D
DTHLN TV . CAMR ONEIRFEIZ S=(0,8,G) L EHRIN, RO LS ITERX
ns.

Thttps://github.com/c-amr/camr
Zhttps://github.com/BLLIP/bllip-parser & https://github.com/stanfordnlp/CoreNLP
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o 0:BHEXTRIUHMD ) — NZiNTHNNy 77 ThH%5. 0 DEFH%Z 0 &
L,0=0p 0 &&T.

o B: 0D/ —FEMMNTENY 77 THS. B DIEHE By 2L,
B =Bl B L&Y

o G: BUEDIKFREARDIREZ KT MAFMERD TN TV S,

WAFHERIZIMA 5NDET 7Y a VIRUTO @O FET 5. [, & [ 3TN %
N relation & concept DHEFIZ S 772 a v THEI L EZRLTWVWD,

e NEXT-EDGE-/,

BUED T v ¥ (00,8 0) 12 relation T ~L r & 5L, B 75 SeiiSEHK B %
HY D B <. “The police wants to arrest ...” &\ D XIZHWT “wants” H% 0 T
“police” 78 B DL E, ZNS DD T v VI “ARGO” 259 5.

o SWAP-/,

09 & Bo DETERZEANEZS. ZLT, TV Y (B, 0¢) T relation 7 X
)V r Z2f59 5. Bl 21, “South Korea and Israel oppose. .. (281} % “Korea”
M 0 T “and” 1/ — FDEFHEFE B, TH D & &, “and’D* “Korea” D i
J—=R&Z0 ) —=FRHEDT Y IIZopl” P55,

e REATTACH,-I,

TyY(00,B0) ZMOIRE, Bo X DD/ — FkIZHHiT 5. 2LUT, #
ULLFESNZT Y Y (kB ) IZ relation 7 )V r 2 ff5-9 5. “South Korea and
Israel oppose...”® “Korea”n% 0 T “Israel” 7/ — RDLIHEIE B TH
% & &, WS % MES 72812 “Israel” A “Korea” 1> 5 ] 0§t X 1T Z DAl
D/ —RTdhd“and” LEH L, “and” & “Israel” 1D T v TIZ “op2” A3 5-
IN5.

e REPLACE-HEAD

O WHHi T ATy VRMORE, Bo LIEEHZ . Z LT, Bo% 0 DY
JHEIR LT 5. I 61T, BT/ — REEBT 5. HlZ1ZF, “live in Singapore”
IZEWT“n”" 28 0g D& &, AMRIZAETH DD THEGET 5Ty UHHLD
ErDytv, By Td> B “Singapore” IZEZHZ S5,

15



o REENTRANCEk-I,

HB/)—Fk& BoDEIZZY Y (kB o) ZINA T relation 7~V r Z 54
% . “The police wants to arrest ...” &\ 5 3UZHWT “want” H% 0 T “police”
M BoDE X, “want’ ATV b D~}l/§bﬂf%% Z &6 “police” & EFEIZ
&5 =R k(ZDEGE, “arrest”) ZHE L, k & By 2K LTI RNVE L
5.

e MERGE

0o & BoBMDIRE, HizIZESNT 0 & 0 DIIEESE LT 5. “Michael
Karras” £ WO NGB D, 0¢ & B DZENZ 1 “Michael” & “Karras” TdH
% & %, “Michael Karras” £ WO H LW/ —R g lcF L H 5.

e NEXT-NODE-/.

B MMNEDLZEDAEITHRETH 5. 0o ZxF LT concept 7 X)L ¢ 257
%. %b’C, o MOEHHEHR o) TV IRE, Fi7zll o DEFHER L L5
72 01 DF/— KT B Z# 9 5. “The police wants to arrest ...” {235\
T “police” A* 0 T “wants” %% 0; D& X, 0( I concept B3I H-IN TNy
T 7O ED RIS, T LT “wants” DF ./ — KT B HHIHILX 4, BifE
01 D “wants” DIRD 0y &2 5.

e DELETE-NODE

B MEDIGEDAETARETHD. 00227 T77GE 0 DSHDRL. “The
police wants to arrest ...” IZHWT “The” ¥ 09 D & F, AMR [ZIFAELRD
T 7enNy 77 RoWMOBRPNS.

4.3 ERRMEEDOERLE

CAMR DRI CIE, FTHBEBENRTHT 2EERT 7Y a VRIIHRRD Sh, A

ﬁﬁ@@ﬁ%&*mﬁﬁghrm<,$M%@i%mﬁ¢@ﬁﬁ7@%%&§%
READEE X NS AR HE 2 M T 5.

431 TEEOHMH

AEITIEET, FEAEDIRBIZOWTHHT 5. X1 THRENZB T2 KA L 1&
TARY N#E 09 DF B PN WTNEFERERILWEATHS. T I T, ﬁv’?
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HE ATA=Y At A HlyA D 45l

State ———  EHDIREE  be, love, know
Process ~~~ RIS FE  run, push, drag
Transition x  RHZRENVE  give, open, build

Table 1 A KFERER D HR X A T34

RGN ORERZRAL, =Tv Y (0, Bo) »“dobj” TH BLGE TR A Tl %
5. IICHRBRIZBE T 5 ABEDORD 2T 5. fifiTATEZLS K
el ORI O 21T T NHAR T HROBNNERNT 2EDTH . ZHCEHE
T, BEERR TIE T AT MESRIZED W2 8Z 04 %8 [30] 12\, State, Process,
Transition D 3 DDHERNEZE I N T WD, FRODFHITHE XL, change-of-state °
FTHLIL Process TH D, creation (& Transition & 72 5. Tz A A—IfTH

X, REEEIYEIR D change-of-state SRR ZBEFETH 2 —F, ER I NZEKRTH 5
creation (MR EEE U THHREHRURZE DI LITR5.

KRR TONDT-DIZIE I NS DRITHY T A2 E|RABETH L. 2T, K
TGS TIEF 7 iR 2 AR AT 720 DEERIEH E U T, HROHFIZ2 DDA Y
k& head ZE AT 5. F£A0y MIIFEF D L 01525 HREELTIS L TH D, head
PG I ATy MIEEEAERT 6 HIWEES U TR D% /RT . build
25 ZDBNENZE U TldHEFE S X Material TH 0, H X Product £ 252 &
MT & 5728, head I$ Material IZMJGE L7 A0y MIffG5EI5b. 2D & S 7% head

Egﬁ'lasgﬁﬁ \ZHNZ T, Material X° Product DYEE %2 R HFD 7 7 AR &2 HEGFT 5

&, WRETHEENCN U CHWENAEY G2 Z M 5.

432 /—RERDT IV a3V

AEEVPRE I N7-5E, AMR parser DIRE S = (0, 8,G) 1IZHEDWT, Rk
Y LT ﬁbh*ﬁ@??/ﬂ/%%K%.Zm%@77yayﬁﬂﬁ
TYPECOERCION, COCOMPOSITION & UL CZNZENFHK2, 32k L/z@YH TH
5. R EE AT A BE TN A WEKRNERZ 2R T A2 812H
5DT, ¥iziz /) —RK&24HKT 5727 a2 LT GENERATE- [ #E AT 5.

3CAMR 2B W T [fA R % KT 72012 person’ ¥ name” &\ 57z / — R DERHMKIZITH
N TW5. —75, GENERATE-[. 13/ — FOERIZINA, AEFED Z N2l L TNE5 3572
TavThbH INEFMHAT LI LT, XHFIZIHRINA concept #FEKT Z L A[EL 72 5.

17



e GENERATE-l. 09 & 0, DOy V2D R . ZTDHE, #H7-i12/—KNx
4 U, concept 7 NIV ENET B,

XA THHNZ B W Tk GENERATE-l, THIOIZ /) — RZ2AERK L, HRI L TW
WL E KT concept Z SREET NV EHWTHNT 5. D72 a7, B
fED / — NIZB$ 5 concept & relation #1535, Z LT, EfklL7Z/ — &%
DEFEIIH725 7 — K k DIZ REENTRANCEL-I, iZ &K > TxZw I % Z, relation
ENGT 5. LEEKIZHEWTEH GENERATE-L IZ X W #]DIZ ) — RE2EHKT B,
concept 7 NIV IX TG DEEEIZFHETIZFLIR T N7z HH (e.g. “exist-017) &5
3 5.

dobj — o

Go book Op

Figure 12 GENERATE-/. D]

18



Tovav

BEDIRTE

IRDIRTE

GENERATE-/,
NEXT-NODE-/.
NEXT-EDGE-I,

REENTRANCE

(0ol 04] 0',[1.G)
(00l 04] 0',[],6)
(0ol 0’ 80| B".G)
(00l 0,801 B',6)

()C| Ol‘ 0/73/7Gl)

(0o 0, 8".G)

(09l 0',Bo| B',G)

(0] 0,8 =CH(0,,G),G)

NEXT-NODE | (04| 01| 0¢',[],G) | (0,| ¢',8 =CH(0,G'),G") NONE
Table 2 TYPECOERCION @7 7 ¥ = v R4
Tovayv BUEDIRAE RODIRFE 5 )b
GENERATE-l. | (04| 01| 0',[],G) (x| 0| o', 8",G") Y x— 1]
NEXT-NODE-l. | (04| 0| 0',[],G) | (0] 0',8 =CH(0,,G'),G") Y [09— 1]

NEXT-EDGE-I,

NEXT-NODE

(0ol 0',Bo| B',G)

(00‘ Ol| 0/7H7G)

(0ol 0’,8".G)

(01| 0',8 =CH(0,,G),G")

5 [(00,B0) 1]

NONE

Table 3 COCOMPOSITION O 7 7 ¥ 3 ¥ &4
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5. EEREF

51 CAMRDOZH#H

J2l% C 1% Linguistic Data Consortium (LDC) A3/ b’CL\%Z) AMR I—N2A%T—
M/ FE UTHAHL, CAMR OFEE% & L IZHHMOFE %175, AMR 22—

U, FrERLHR A v R — 2y M%ﬂ}im:@jct%@?/ F—aryDRY
7b§é:?im'mvz>. UL, XEAMRDT 74 VA Y MEEBRINT WA\,
JAMR Aligner[10] ZF|fH 3 5. £7z, CAMR | LDC2017T10 THEH § % # X0
ANR=DVIREEWMOFES ZENTERWV. ZOZ L E2EREL, SHIOERT
IZ AMR Annotation Release 1.0 (LDC2014T12)*% #1935 . LDC2014T12 D Y
BTIFEUTORDHEY TH 5.

Train Dev Test Total
10,312 1,368 1,371 13,051

Table 4 LDC2014T12 O &| H 24T

52 ERBLERED-HDEF
52.1 SEEFILOFHE

AA THRENZ K D EREI N ) — RO T )V EHERT 572012, FEFFAD Bert-

Base Uncased[8] % |3 5. Bert-Base Uncased (& Masked LM % X A7 & L CT¥

# X N7z Transformer DM H D SFEE T IV Tdh 5. Masked LM 12 & 5% Tl

XHDT VR LIRHGEEZ “[MASK]” ICE S A, ZOMMIHYTE =T v %

EREIZHERICTE B XS ICETIVEIL TWA. REFETIX, 7 AR NEjE & E

HIFEDIZ “to [MASK]” Z3EBMT 5 Z & T, XHFTHRINABVEREZ SFEE
VIZHERI E 5.

522 75 RYDIEMK

HIER DD DA EEZGFETH-DICIF43HTIREL-A0 Y MZEEN5
0I5 ARXDBKRETH 5. Z I T, Material 7* Product 2R T KD 7 5 AR %G

“https://catalog.ldc.upenn.edu/LDC2014T12
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35728, 5T k=2 D K-means 7)IVI V) XL ZFHT 3. Levin OB/ 5
[19] IZf€\, Material/Product Alternation % 2 Z 3 85 27 5 A & EjFH arrange, as-
semble, blow, build, carve, cast, compile, cut, develop, embroider, fold, grow, hammer,
hatch, knit, mold, pound, roll, sew, shape, spin, stitch, weave % Z L, Wikipedia
Corpus® 2 5 LT 2 EHHMGEDOFE T — X 2 AT 5. FIEITIEFEEFEA
D GloVe[25] D #HEREZH\WS. X7, BEEEBUC ZBEMAa—2 Y v N

d(Xl,Xz) = \/2?()61,‘—)62,')2 %%UFHT%

5.3 AMR parser @i
5.3.1 FHiiT —4 DIEMK

LDC2014TI12 IZIEAMRZE THT O R & T2 RKBULE N T WAL, £ Z T, Wikipedia
Corpus 22 & X 1 Tl & AL EH I NE X S xR L, fliT—2 %2 %
NFIERT 5. XA TBENIBEFN T A7 NEEICOES Ty ba—)L#)
FEUTHWONIHBEICEUBBRTH 5 [28]. Stz 723 #EHD 5

© begin, start, end, finish Z WK & $ 5. £7-, LK ZEH I 28R 2 LT [27]
THY BT SNTWBEIED D B build 7 7 AN FEX D bake BhEF bake, cook,
fry B BINT 5. B, T — RIERIZH 72 > TEABH X T 5 AMR-Editor[14] %
fHF LU 7.

A A 7 Ve B & F 5 H Total
R A T i begin, start, end, finish 35
ARk bake, cook, fry 20

Table 5 /& U 7254l 7 — & DNER

5.3.2 FHEAE

AMR vparsing D FFfi /5% & U T Smatch 2 37 [5] 23MFET 5. Smatch I35 X 51
72220 AMR 7' 7 7 DHELIEZ B RETH 5. AMR parser DIEE % JET 5
72812, G T — X DGR £ Gold O AMR IZET S 5.

>https://dumps.wikimedia.org/enwiki/latest/
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(a / want-01
:ARGO (b / boy)
:ARG1 (c / go-01
:ARGO b))

Figure 13 “ The boy wants to go.” ® AMR 25 7

(x / want-01
:ARGO (y / boy)
:ARG1 (z / football))

Figure 14 “ The boy wants the football. ” ® AMR 25 7

9, AMR 2 Z 7 i relation, variable, concept ® 3 DFHIZ 3 fi# X 415 . “ The boy
wants to go.” & “ The boy wants the football. ” ® AMR 1%[¥] 13, 14 2R I N T\ 5
WO THB. 2o 2 D0 Smatch ZFHHET 272012, K 15,16 D X D ITE#T 5.

instance (a, want-01) ~
instance (b, boy) ~
instance(c, go-01) ~
ARGO (a, b) -

ARG1(a, c) ~

ARGO(c, b)

Figure 15 “ The boy wants to go. ” @ 3 Di#fl

RIZ 2 27" 7 [8® variable D /A E > H 12D\ T Precision, Recall, Ff 227
ZERT S PIAX , x=c,y=b,z=a DHGEIZTETNETN2/5,2/6,036 L7525, &
TOGHEIZODVWTEIRE TS x=a,y=b,z=cDEZDF AIAT7H073 &7
BAIZHRD. ZOLE,227 570 Smatch A3 71%0.73 L7425,

ZNZND AMR 7'F 7 D variable 8% n,m & U756, n!/(n—m)! YD D F,
AT #EHET D L1245, variable DENL WG E, % K sHERE 2 33
B e HBIFEN TR, T 2T, BEBEIEETEE 2 H\W Chodifif 2 K % I
ELTWa. ZNIEINPREETH Y, iRz ZHARHE TR TCE 7 VITY X
LIFFEL V. LA L, 2 D5, BEMRIlE b EzfHT S Z e TROoN
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instance(x, want-01)
instance (y, boy)
instance(z, football) -~
ARGO(x, y) ~

ARG1 (x, z)

Figure 16 “ The boy wants the football. ” @ 3 Dl

572, [5] CTXZDFETEEINTWS.
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6. EERIER

6.1 FH
Parser | Precision Recall F;
w/o GL 0.63 0.69 0.66
w/ GL 0.63 0.69 0.66
Table 6 LDC2014T12 (281} % &l il E O A 2 & 2 FEAfi

9, AR EE OB L 2O E %2 AT 57O, LDC2014T12
THEINTWS Test 7 — X & X R 247\ Smatch A 37 2L 72, &
BiZEX6DEY THS. wo GL I1Z CAMR DADMEETH D, w/ GL 1Z CAMR IZ
EEMREEZ BN 255 OMREEZIEL TWd. K6 1ZK D & ERKLEED
BIIZBEDSTF 23066 L7m->TW5, £72, Test T — X DFFIZE WV T ABLE
\Z GENERATE-[, D7 7 ¥ a U HVEIR I NG TR TE T, LEDR S,
BREFIEIT L BHL5RIT K 5T AMR parser HARDMHEEIXER b TWARWZ L8
RIEIN5S.

AR 72 % | Precision  Recall Fy
TC 0.75 0.79 0.77
CcC 0.67 0.69 0.68
TClupa 078 081 0.9
CCoqold 0.67 0.70 0.69

Table 7 TERNT — X2 B 1T B A2 A 75 J8 54 oD 2EAf

I, RGO & AR R EBEOBEHAPEMICETINT VWSO 2 HHHE
T 570, L 723l 7 — & L fETRE RO T OFELE % Smatch AT 712X D
FHEL, BRTIRUZ. FHliT— 2 D55 TC LT AR NG % & A X 1 Tl
DEA X NE LRI L7256 TH 5. —1, CC X bake BIFAD T N2 E AT
XaEWNBIBHI L2 DTH S, EEOFEHE, TC £ CCD F ZEFNEN0.77 &
0.68 L7 o7-. %6 £ D CAMR OM:#E%/RT w/o GL D F; 710.66 TH D L\ 5
ZeHEEITNE HIEL R RFUMRMITFTETWVWBE 2 WA 5.
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D=8, ke iER e UCIEMOFEE#EH L 723548 Smatch A 37 %
U2 TCooq 12 1 Tl 2 T RTHRHEL, ERINZHED ) — NIZTAR
TIEfR T RNV BN G TERGEDFHETH 5. CCoyq \TENFADFERIERE H & 1T
HREROEMZ T RTIELL U TERGEDIMMTH 5. $HR %2 A D L TCouu
12079 720, TC L EEHEL T 0.02 DEDNA ST, F 72 CChuq 13 0.69 £ 720,
CCLD#1F001 &7 LEDZ 05, Bl Lb$HTIEdH 5 HEENI5# M
SINTOVRWEHEIFET 5 Z LS TR o 7. fifffr I ADRARELS DMt &
AR 7B X ZEEOWTIICERT 2002 R BERH 5.

62 T>—9H

AHITIXEBRAERZZ T, it I AV E U LEREZBRT 5. £DdIT, Y
TR B U 72 R D & B fEHT 2 BLD B Tad 5.

(x3 / cook

:ARGO (x1 / they)
:ARG1 (x6 / or

:op2 (x7 / vegetable)

:opl (xapO / exist-01

:ARG1 (x5 / meat)))

:location (x11 / water

:mod (x10 / boil-01)))

Figure 17 “ They would cook the meat or vegetables in the boiling water. ” D fi##fr
RS

Bake BiFA O RS R IR BHBIZENTZ I A& LT, concept 7 NIV DfF 5.3
HIFond. ZORED I ATIEKI1TIZET 2 cook D X512, ANIXD~—2
D E DI (e.g. cook, cooked, cooking) TRIELINT WS, fENTFERTIXH 17 D
17213 T < bake X fry DG H T D F % concept & L THRINT Wz, 2D K
5 75 X Al relation DHERNZ EEEN KRN H LD THETH 5. HNE LT
ZEZH5N5DIE Train 7 — X DAIR X TdH 5. PropBank (ZIXEFH D 7 L — LB
ZL<RBEINTVEH, AMR I —S2AHZHBRTLHDIEZTDS 5D O TH
570, FERREPOHINT LI L BERNETHD EFZAONS, HEDLHITIE,
concept DHEHIDFRIZ PropBank 72 EHjFE D EHRZFIHT 2 Z & BB ETH 5.
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F 7o, R OBRHEIZBEWTE I AP ELU TV, X 17 D cook 1% meat & veg-
etable £ \5 2 DD HMNEEZ RSB, F D meat 1¥ “exist-01” LRI T W5,
Bake @ head A1 b X Material T® D meat 1% Material IZ3FHI N5 7-8, 4.2 i
DFEIHEZIL T T TD bake 1% change-of-state DFEFMEIR L 72513 T TH 5.
UL, 7T ARDDEDERBETIANPELTLEF>TWAB2OH, NBENZ AR
MEH I N T WS, -l 7 — X TiX 20 fild 16 BIEMETH D, 550 4 D HIYEE
meat & bird 1Z Product IZEEINT W2, ZOZ e, 77 AR) VITDHEME
U CEYMREAEYHEOREEZILD ANDEZ LA THILEZOND.

(x8 / begin-01
:time (x2 / date-entity
:year 1931)
:time (x5 / airship)
:ARGO (x6 / person
:name (n / name
:opl "Graf"
:op2 "Zeppelin"))
:ARG1 (xap0 / start-01
:ARGO x2
:ARG1 (x12 / service
:frequency (x9 / regular)
:ARGl1-0of (x10 / schedule-01)
:mod (x11 / passenger)
:prep-against (x15 / and
:opl (x14 / country
:name (nl / name
:opl "Germany"))
:op2 (x16 / continent
:name (n2 / name
:opl "South"
:0p2 "America"))))))

Figure 18 “In 1931, the airship Graf Zeppelin began regular scheduled passenger

service between Germany and South America. ” D fi##r 5 5

RA THHIDGE, FEAEDMHITIEIAREC TV ah o7z TO—HT, &
Ji% U 7z concept D 7 ~I)VDHERNIZ B WT I AW R SN 7z, X 18 Tl begin service
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THRINBRVWER L U TAEKIT “offer-01” TH 5 A “start-01” 25 LT\ 5.
D& D ITIRMAER L IEMR T OV FERIT—BL 7202 5 72D 1d 35 Hilvh 25 il T d
D, IERDSND. HEHIZX N2 T AL, BT ~)L, BNEEZ M, EfE, BN
) D3 DMTET L, — B U R WHIIZIX (“write-017, “read-017, draft), (“show-01",
“exhibit-01", work), (“film-017, “direct-01”, film) D & 5 72FEFD H DHBFE L 7. 1
BIH D Z OV ITFPERE I B 2 EREEC HINERET IS8T 200TH Y,
draft \ZBH9 % 2 DOMIEZ2FK L TW D720, XIRIKEE T “write-01” DS IEF & 72
5E5%41TH 5. 2HHIZ concept R THAEPELUL TWEAHITHS. Tho
DHNZE LTI, 1Z L AL DLASREE TV CTHNIT 288D 5 D OEMIC EED
BENTVWELI L 2R LZOT, BYNIRVADTIEEZEZ ZBEDNDH 5, 3 14
H & LU 7z concept DX TH 2 23, #EH T ~)VIE SRR 2 S 2 5B D2 % 1
KZFTWBHITHS. ZOHNZBIT S film a film D & 5 7 REULFE fE H FIFERE
XEFEINZEDTHY, A UNADFEIER L THAINS D TH S, AR
NBEEIZDIR\ (e.g. dream, fight, etc...) 728, %X D IAADERIZ Z 3 & D A A
FEIRGIR 2R L C, XHIZHB T 25E LRI I NV E I E R WZ L BF R
LD, IHICZOHIBZEE 2 7 AZHLKRT 5 &, X 18 D X ST “begin-01" &
“start-01” DT D T L 2T EMTEDHLEAOLND.

2

RN
TH#T

I
1

IVRDFEIZET 2 ERNZ KT . (e.g. book DEMRELENNL write)
IR D B BERE %2 KT (e.g. book D FAREEL read)

= X

=]
=
&)
=

|
l

X
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7. WEim

71 &

AFEDERIEUTD 2 5 TH 5.
o MMILMZ BITHWIRT 5 AMR ORBELGIEEZRRE L 7=
o 72 7H A %2 AMR parsing THEELL 7z,

AL TR EERE MmO S CAMR D7 V3 AL ZHEE L, AMR IZH
WTCHEKOEN 2 AR 2 ERT 50D FEE2RE L. iz, 21 Fmfle it
%m%iﬁﬁé#bL7XA7Fﬁﬂtw@%ﬂ%ﬂ%hmﬁ%%%®ﬁﬁﬁ
LD f A, #iGE BRI S N WD EIRINIZEE T D EEZEDOREDAGEIZ R 57z, —
77, Smatch A2 72 X2 §li =5 — 0t Z2@ L T, iRz & w%@%%%
RA TG CTHERI N, — RO T X)VAEIZE L THEORMD D 5 Z &b
o7,

72 RE

SEOYGERE LT, MR E2EHT 2 M2 X0 IEMEICT 572012, 77 AKX
VIDRERME UTEYEOEREZR T O2MBENDH L. £72, X1 TGN HBIT 5
concept 7 IV DHERIT, EAMZ AR D IAL 72 DTNV DD DFEM % HE T 2 HEN
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