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Abstract

Frame semantic role labeling is a semantic analysis task based on the FrameNet. Se-
mantic role labeling usually relies heavily on syntax. Most of the existing semantic role
labeling models are based on Bi-LSTM. Although they can obtain the long-distance
dependency information in sentences, they can not get the syntactic information well.
Therefore, the self attention mechanism is introduced to capture the syntactic informa-
tion of each word in the sentence. Experimental results show that the F1 of our model
on Chinese FrameNet dataset reaches 83.77%, which is increased by nearly 11%.
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LB~ A f A3 50X T AT 27 o BN DOBIEZRE UA BRG], Hr, #la) T
NEREMAIFRZE, B F) LT 8 A ERE - BRI EARE D9 <20, 1% HRAEE ROV HE
RN TV, ZHERE W ML OIER T Ragt (BshE) Ment (SEE) | 2B RLFIA] A<
1A« G, W) R <SS IFR Amanr (73X) - B XABEREMNNFIESZ, W
TEE BHEL (Surdeanu et al., 2003) ~ A& RSE (Yih et al., 2003)SFAUHEUS T — & TSR -

RGRIE LA BINE T A S RIS ) SFE TREMS ST E . EXRTEF, EHE
BT N THBIAFIE, H H 2 RERE IR - FFEMESE A (Zhang et al., 2019) 1% L
EAREN AEE B BRI - EFT R, X T EARAE S R, 8 H IR

RFEBNE, BIEHIRER SHEr, T eT7 =0 WE R A S T EEVEIRTE - B, AVEE
BE—EEE LEBTE LA ERE -
agt—— el
/— {manrﬁ /—. m\

Root ] ] 24 T RIGE

B 1. POEHESRE A B AR

TER, WEXIHTEZHHERNHIBRESLHEES S, BERREN¥ X
ARABFEIE, TR K@ A THRIETESM TIEE - FiAlH,  (Zhou and Xu, 2015;
He et al., 2017; Marcheggiani et al., 2017)#& i T L AIVERE LA EMESEE, F HEE
TIRIFRRCR - X RUFERFAVEE B2 PR RE T A PR E B BT 55 4 B XA s
N, BIEEREMIANE B L XAEY, EHELACIREESTESE ZE R EBENIE
A (Punyakanok et al., 2008) - (Marcheggiani and Titov, 2017)3& i T &SR M 44, DI
ST ANE TR E NI, B4R E T8 U AR AT EE -

T Bi-LSTMA] LU R AR B A] + K BEE BRI E B, TEFFIPREAE S5 P E & KRR
Ho Fk, A ME A GBREEKZETBI-LSTMEA . (HBi-LSTMEI JL AR IF /3K E
AIFANEGER, TESEREIREAE B IRE 5 B2 N FH Hself-attention /L ) £ AT LA 3
XA . FE, ARSCTEBI-LSTMAE: R 5] Aself-attentiontLi#il - [FIHS, 7EFFFIIREESH
PR Z AR B KIC R K, AEBIOMRER N, FR2EIN I BEPR B e, AN RIZ H IR
EOZ ), FrLAARICH A CREF#1T & /n AL Hi th S bR s 751 -

2 HXRIAE

B A AT ZE (Gildea and Jurafsky, 2002)#& H#, RIR7E N TAHRE K FrameNet i £}
ERETETOSITR K . CHMDGEELABRETEEME, SHlETRETENTT
ERNE T ML T -

TR HBMIEXAABRE ZMES, K2 REIHTHFIEL
2. (Gildea and Jurafsky, 2002)7E{%H KHEIE SUMMEERLERVE DL NDGETE A BREE
FTTWISHIE, BUE TRFARR . (Xue, 2008)7E 3L PropBank (CPB) & KM 72K
PRAIFFE TAEARLE &, [FIRTREMER GNE ST R B I AE ST BN ABIRHE TR, L%
AIDGE A S BT BT RER SE I = 08 LA BARERREE;  (Li et al., 2010)ZE T CRFZECFNEE
£ P TIE A ERERR, 49 BEUE T 63.65%M61.62%F1{E; (Wang, 2010)Z T & KMHiK
T 53 A5 FH R 2 T AR SR 2 AR SS R T RO POE SR LA BFRE;  (Tu et al., 2016)3&H 7 —H
ETENEIINTTE, SEERAEMERN, LS REmET 74.83%, RN, K2FR%FUE
i f = AT D30 % BN TARME R -

Bl & R 5 2 W R R T AR B IR TS B AU IS 24555 R BIIIN A, —RIVETH
ZMLEFIE LA EMEBREI IR H - (Ronan and Jason, 2008)%8 & Hi T F 8 — gy B 22
W28 251 3T B AR TE LA BMMERESEN RN B S EA, BB ENE, ART—
R ARSI E S, (Wang et al., 2014)RF 718 A BFRTE 5 7 A IR BIFT A
R PEE, PSR S BB T64.19%HIF1{H . (Wang et al., 2015)3&
T T R EE AUB-LSTMAR Y, AT DL J7 {6 b 2% i B0 1 b 1 5 R B AT 97 JR 4 m]
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HCPBEWRESE LBUS T77.59%HIF1E; (Dang, 2015)% T/ R FIPUEHELE A (B bRE iR
LT 72.89%HIFI{E; (Wang et al., 2017)ET MK R, _H T —FEZFFERLE A1 M
L85, [FIE 3 F Dropout IENME B G R 22 i T AR LGS, SR E M LETR &
TiE7% -

&L, A2 8 & Tspant) ¢ 6] 1% f A B9 ¥ 2 4 18 A B bR
74 (Zhou and Xu, 2015; He et al., 2017; Tan et al., 2018; Ouchi et al., 2018) . R TLAIVEG
BRI G TRy, EENE T2 U530 T 0/ a1k 0 % 8 2155 LA AR
FH - (Roth and Lapata, 2016)Rf & 24 f*] A] ¥4 45 18 A1 5] ¥4 4 52 B 5 B 1 & A V4 K B 12
BF 5, R IR EBI-LSTMR A 2138 A AR EF, fEPropBank®UE 5 HUS BT 21
F;  (Qian et al., 2017)32 tH TSA-LSTM, DA—Fhh it T2 B 77 0 B A ) 12 MRS 45 4 33
T .

HAT, Kb 1 RE B 135 SO/ 8 br AL 2 & TBI-LSTMfY, {EBi-LSTMT %
RIGHRI A FRIAIEER - LR, EENNSIEBRES OB E ) ZNH, *
#| (He et al., 2018)# (Zhang et al., 2019)HI/E %, A5 Aself-attentiont/L], K A1 AZ
TR RFIBI-LSTMZwA% a8 Z 7], [R5 A S5 R REATL A T AR 2 T -

3 HTFSelf-AttentionH)1E XA BIRE

IR OOREE A PR SR BT SN AR IE R, 465 — DA A CH B R
EEMFERBREERCIBSET, HAHAFH 5 BB EmiE L Haea . j:
BEAFX = (w1, w,ws,..wy), THEEHIRFAwgger(l1 < target < n), %t A GRS
FolY* = arg max p(Y'| X, Wiarget, frame) o B2k RS RI g5 45, B = R AL

(1) self-attention/Z: Xf A F H &1/ 0918 L EEZE#AITEE;  (2) Bi-LSTMZE 2 ;
(3) CRFPRETIMIZ -
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3.2 Self-Attention/Z

EE X ABEMMEES T, EENAEKEERE, HEBi-LSTMAERE KR EUA) FH Y
KEEEERIEL, A AR HIBRANEFER - FI AR R R /R FIBIi-LSTMZR 5% 2 Z [H] 5
Aself-attention /LK A F & MAKANEE R, RN 2] DuE— 2858 Bi- LSTMAR B iR
B E S AREST

A FRORFEFEX B A AFERRK, Q, V, HAENQMKHAT SFREIE, HXTH##T
UEHERVE, AR (1) FToR o BN EBHUTsoftmax B EFE T IH—1k, 5847 & 2 8
Hattentiont Ha; - HJ5, RfattentionfN Ha, SIV FEKFN, G2 AT REEMEA -

T
FQ.K) = % (1)
; = softmax 1)) = cap(f(Q, Ki))
i = softmax(f(Q K) = s~ a ) (2)
A= Zav (3)

3.3 Bi-LSTM%## 2

FEDUBIESRE A BMEES T, BiRiAS5IE L AESRIFAS EEMEER . B, N THE
ARSI K IEEE R, fself-attentionfiiS 2 2 5, BHATIIA—1Z ZEBi-LSTMZRE 2,
DIBEFEINEE IR - N .

FELSTMMZEH, B MEETEC. g0 95, 9o, Cr. he. FEHCRESRE L BIAMPIR S5
HME; gRERIERMNT, Co2MaidiEREs; radiEEREs, BT

~

C = tanh(We .z + Uchi—1 + be) (4)

gj = sigmoid(Wjz + Ujhy—1 + b;), 7 € {i, f, 0} (5)
Ct:gj®5+gf®ct—l (6)

hi = go ® f(Ci-1) (7)

%ﬁ%@ﬁﬁﬁﬁ%%o%E%%ﬁ?ﬂzﬁ&ﬁ?ﬂ%ﬁ%ﬁﬁmmﬂM%@Emﬁﬁm=
[ht; t] °
3.4  FRETM
BATEBI-LSTMEGIBEZ 5, I E—ZECRFFATARETIN « KN, ZEFFIFRFEREF, 8
SR IR A AR IR PRI O R, B B MAMRES 2 NEER -« BTV HCREXS
BAFH T ERE—, BEIMREKPRILFI -
BB AT NX = (x1,29,---,20), WHFIN Ry = (y1,y2, - yn), D EHEBI-
LSTMJZ K R FE, 1 H, 58 BT A F 5B A 5B MR G o - 84, ERES
FEXE (8) Fin, EAr, SEWNERERBESERE, S B AIREEiEIRE %R -

S(X,Y) =Y Syyn + > Hiy, (8)
1=0 =1

KT Sy BT AT BE RO S 51 B R Wsoftmax B N (9) |, HA, Yy RREAFF
FIXHOPTE ATRERIRRZE S - FEMRRGRY, FeflidEd=C (10) FEH P51 .

P(yIX) = X0 3 00 )
GEYX
y* = argmax s(X, 5)) (10)
E'\JEYX
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4 LW R AT
4.1 LEREIE

ARICSEIREIE R B LT KR DOENEZE W B a2, B A FIPREEIE BT A+ AT
PRV o AR SO BUE A 25 MREZR658 1N 171 T 1 19355 55 FRiEEIE - A SCEG B F AR BRI HELR 4 &I
MG - RIFE - MRS, S EIHEF6:2:2
4.2 P IERR

ASCAHEFHVERRZR (Precision) ~ AEZE (Recall) - FUEMERNEMIER . BT

P =CC/PC (11)
R=CC/DC (12)
F1=2PR/(P+R) (13)

Hr, CONERLAR MR ERMBITREE: POARELRR HIFRSE: DO WEHES FRTRE

4.3 BEIEE

{8 F GloveZE CENI A) JFE LTIl Zra0iF | &, 0 [ =4 100 AE « AlVEB ISR IE 5
IERIEE 10, HA, FHLTP GESHEARFE) #TaES T toh, EMESERE N
M Klearning_rate = 0.015, EFRdropout = 0.5, FREZE4%EE hidden_dim = 200, AL EEL
HNSGD, IEMMLAREL2 = 1e — 8-

4.4 TRERGSLR ST

FIN AR AECENEESE SR RO EEE MR . #HE O EER P
ETEMEER P POERESRE LA GMERE, ERRTERNT2.80% . ALEETBI-
LSTMHAE XA B FRE AR f gl A self-attentiontL], ZECFNEUHE S FSCHL T 83.77%HIF11E.,
HEE A A B AT 45 R AR 1 10.88 1N 4 A, HL R B Aself-attention ] H 2 Bif #5256 45 48
T5.941 B4 5 .

=AY F1/%
(Lv, 2014) 60.51
(Yang, 2015) 69.91
(Wang et al., 2017) 70.54
(Dang, 2015) 72.89
ABLC 83.77

£ 1. B ABAIEAECENEIESE [ RIS RAT

7T B iEself-attention ML FIRUR, KB T WX LSS : BLOFIBLAC, HiEARS| Aself-
attentiontL ], [5 & B self-attention¥LFI NI A ZIBi-LSTMSREes 2 f5, SLIS4E R unE20 7R -
B, TANERBRER, A EAIABLCFBLACKBLCY B2 M 177.39% ~ 4.49%, TN
N R FFIERS, ABLC~ BLACH.BLCA Al $2 & 15.94% ~ 3.98%; Hik, ZARXHJABLCELA!
HWBLACHITERE 735l & T 2.9%411.96% - BRI, F&iE T A T 5] Aself-attention#L ] 78 10 &
MELRTE X A EFREESFRERNME - b, 5] Aself-attention¥l#1 /5, EIBLACFIABLC, A
@‘7%?%@%?ENZ§%T%%K%?E%E, SRR T 0.92%F0-0.02%, e AAA SO AT LITRE—
TEER -

HT AT B AR AR X SOG4 BRI, AR SO B B T = RS [E] A0 B AR A A 4R 4T 5
5, GERWMRIFR BEME, FH RS ER S8 AT - ASN, WERFILE
H, REBZFRENBLCHER B ME K, 5] Aself-attentionH/L#] AIBLACHIABLCHIFNNT
MFEXTEL N o FE—2PUER T A SO A IR B — € AR B, -
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o TCAJERHE B RNEFHE
T
R dev test dev test
P R F1 P R F1 P R F1 P R F1

BLC 81.67 68.60 74.12 83.56 71.70 76.40 81.20 70.03 74.46 83.83 73.30 77.83
BLAC 83.67 7249 77.55 89.24 73.72 80.89 83.63 74.02 7858 88.84 76.17 81.81
ABLC 86.16 77.88 81.53 89.21 179.35 83.79 83.03 7453 7815 89.93 79.00 83.77

* 2. WHOSLER

ey 1

S — R R
BLC 77.83 76.91 81.41
BLAC 81.81 81.75 82.25
ABLC 83.77 84.32 83.96

3. AR B IRFHIE A SR A5 RS

T ER R BT SEAG Ao, 2 SO FREZR 56 R0 SEES B I ST U1 PR R - AR
i =F 7 S T AR Y I - R BVREZR AV EUR 5 7 R EIE Ftrain ~ devar A& HETERT T
AR Wtrain ~ dev, ¥ S5 AR ADatal; M 7 RUEY AR L F 7 FIMESRAUTERE,
X AEIEAtrain ~ deviE R TEIE Atrain ~ dev, ¥ AData2; B NIEZOEZR TR EGWHT
P, SRIMPRNEBEAFPERE, Eit, R R REERMtrain « dev AR OIEZRREZR TTEIERT 7
A& Itrain ~ dev, FRHData3-

FANKRSOETBIEY AR LSRR 45 R - WK FAT LIS H, 7EDatal flData3 b AYSEE
LEIRHT AR BVMESR i R a5 EROSEISEE RS AN, 7EData2 FHSESSLE R AT LA S5 H
VREZR R IG SR AE K7 o S5 RREH, FIHMEZE X RY IR AR 7T LUR S DOEHEZEE A AR
HIPERE -

w BNEFHIE BENERHE
Datal Data2 Data3 Datal Data2 Data3

BLC 81.79 77.36 84.79 82.43 76.58 85.83
BLAC  79.02 75.52 83.66 79.08 76.10 85.58
ABLC 8248 75.05 83.11 87.71 76.40 84.38

4. ¥ EUE BRSNS

T oA SR AL ) 7 AR KB R AR R, I T ARMA RS BRAREREE
WFUE, WEBFR . MEHRFTLE D, FralEErUERGE] T B0l « XR T EATREE
£ 5] Aself-attention L] j5 7] LIE iR TR EE B (5 B AURE ST, EMIRTHPUBHESRIE LA 6
PRIETERE -

]
1.9 *-
1.8
._|.‘

T 06 | ——BLC g
L 1

0.5 —— BLA( 'd

\BL( . Q
0.4

[ 2 7 7.max
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5 Mk

oA

AR T —FhE T self-attention /L il B AERFADOEHESRE LA BAREREL, FIF, &
SURIFRESR 2 AN SERGRAR AT 58, LA BR300 8 SR BRI RSN - SEIREERR
B, ASCRERBL R SRIn A5 R B R AP A BRI PR = 1 g 10 B o R, IR HARIE T AR SORE A AT
LURH— @ AIEE R, TR, FIRHESE R AN EIRATY 5T, BB TR MSRL A AR F b 7]
A, JCHXTHIAMEZRFISRLEVH BY B K . JAh, FERKTAES, RN AEEE U
HAEMm T L ERE TIERE e -
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