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Slot Dependency Modeling for Cross-domain Slot Filling

WANG Ze, ZHOU Xia-Bing, JU Xin, WANG Zhong-Qing, ZHOU Guo-Dong
(School of Computer Science and Technology, Soochow University, Suzhou 215006, China)

Abstract: This study considers slot filling as a crucial component of task-oriented dialogue systems, which serves downstream tasks by
identifying specific slot entities in utterances. However, in a specific domain, it necessitates a large amount of labeled data, which is costly
to collect. In this context, cross-domain slot filling emerges and efficiently addresses the issue of data scarcity through transfer learning.
However, existing methods overlook the dependencies between slot types in utterances, leading to the suboptimal performance of existing
models when transferring to new domains. To address this issue, a cross-domain slot filling method based on slot dependency modeling is
proposed in this study. Leveraging the prompt learning approach based on generative pre-trained models, a prompt template integrating slot
dependency information is designed, establishing implicit dependency relationships between different slot types and fully exploiting the
predictive performance of slot entities in the pre-trained model. Furthermore, to enhance the semantic dependencies between slot types, slot
entities, and utterance texts, discourse filling subtask is introduced in this study to strengthen the inherent connections between utterances
and slot entities through reverse filling. Transfer experiments across multiple domains demonstrate significant performance improvements in
zero-shot and few-shot settings achieved by the proposed model. Additionally, a detailed analysis of the main structures in the model and
ablation experiments are conducted in this study to further validate the necessity of each part of the model.

Key words: slot filling; dialogue system; prompt learning
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R BNEGE RFFE DR 4 N5 BIRESEM . MRS IREE . X1l g . g 2R pl. KA il AT
% B NG 5 B AP S B 43, 12 AE 55 ad U O T AR AE IR SE AR S RGN AR S AR A )
B SUE B RS ANLAS B A, B 3 AR 5 (B A 0 BB 2 54, 40 R A7 7R 155 “Book a tea place for
seven”, F 4 N8I 78 4F 45 75 ZHR I H 58 A 0 “tea place”fl“seven”, JXF B B ‘B A1 AE 24 5 A0k AT i Ao A 28 Y
restaurant_type A1 party size number. — 8% 45 [ W B 2 3] 05 9 DA HUAE T AR i Ak g U0, (R X S 5 AR
T REW &R BT ERL, XA D ESEFERTFE 710, JUIHAE R — /N6 5, TCIETE 0T 8] 48 45 2 KA )
W EREHE, M LUITR2 20T AT 45 . BRIk, 5 AU S 78 oy — A 0 B2 AR Bk M AT 55, B8 Roth ot 7808
A SR TR A [ ),

5 ST S 78 AT 451 F A A A e A 9 VIR, Jdd TR R 2 ST 55 SR AR 5 f L #2 31 B AR g
HEAT LR, XA FEA T L H bR i W B s 7 v S il 1 s, AN R L B AN R R 2R Y (45 dn
BookRestaurant 4535k # 1] restaurant_type), #2547E BookRestaurant 453k H 2% > S50 /TR, 28 5 N F 2 PlayMusic HY
o ST (R S AT TR0

BookRestaurant PlayMusic
i ifiE: Book a tea place for seven i ilii%: Play a ballad from 1997
Hi247: restaurant_type: tea place | Fi T music_item: ballad
; party_size_number: seven year: 1997

I IR FRAT 55 ST R ]

FUIA ) — Se B TR RS A 55 T AN T FURRTEAT 55, A0 2(a) FiTa, SHESE 00 v f) B AR S 2 43 IiC 7
A BI Az B FRZ UM {54, MR restaurant_type Xf %A B-restaurant_type, I-restaurant_type PiNFRES. (HAZ X Fh T
TRAFAE ™ B R A, B RS R 1K, R 2 s BT, TR B R A 22 (M R U, X
Bea sk P BB B 5 K. X A R, Liu %5 A UM T — R0 Iy BEAOAE SR, 1207 1245 52 1A 7 5 1R 55 AN 8 B DL C 4 FF
AT AbHE, FEAR A PLIX — B, 5 SR 2 702 S AR 2R T J 1 1710 S5 R 3 P SRR IR AT 55 1 PR, — SR
FoH A IS R, P RS AE 55 e oA H LA R EARAT 25 (MRO)! '™, & 2(b) FioR, IR FIHESL A4 1
PRI — 2R ), AR5 51 VB SCAS B AN, B T S 1 FE 1 A s 7 B R S B S AR 1) AT 55
B2, ST 55 I BR 1, %7772 75 BN AN S 3L T T 1% B 20 0h 1) 1, i M 22, i HL 75 24 H K & MRC
B o TN ZR B A — R G, X R VI SR 1) 3 R o BB M A R Y PE R BE B B % 21 Y 3 (prompt
learning) f) H B, BRI 22 (AT 45 4 e A Al il . Yan 25 A POV VO RSB 04T 45 N A2 JRAT 45, AT T4
AN A K R TR RE 145 5L R R s, P T A BRI P S . 127 24 R FH B SRR TR R 2 1
TELERE ST, I 2(c) Fim.

‘:O 0000 B—rcstaurantitypc:‘ { %% bistro )
( pxB+r ) ( rmmsRi B R ( mgobisto )
AR 45 TR B T W ERibisto )
A A £
( PR ) < 9 15 2 ) ( Al XTI £ A A )
i et M e — —
U book tion for a bist \| | book a reservation for a bistro \| | book a reservation for a bistro ‘I
'\\ 00K A TeSeTvAtion for a bIso ) '\\ [ : what is restaurant type? / '\\ B _’I‘_iiéuif%_ﬂt‘ ersiallrjﬂlt__t}ip_e_ /
(a) FFHIBRERESE (b) MRC HEZE (c) 2Ll HELE

K2 MERFEAESHESR
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SR, U THD 4 28] PR3 22 75 V20 R o R S R AT TN, 2 1 A [ RE SR 2 T A AR (N FE BB R, T AR B
U s, VRS B AR A T g A S R I T W] e A AR — e R A, A5, E RN R SRS (B Hh, R
54t (condition_description) 51 & (city) [R5 HBULE P& 15 A AT e 1 2 AR K1, I il e i s X — Al 2R Y
fiE % i B AT BT U 1 AR R B O, R RE A XA B BUS, 3T B bR A, (BATRUE UM 1 9 H A7 48
I (b SR T SRR S R SR Y ) 75 SR S Al B AR B TR 5 FCAF AR AR A KA SR Y. He A bR U 1
TE I SRR B b T, T4 KRR AR 2[RI H AR T S Y Bl 8 T 48 R S, AR ] DA Bl X — R 2R B — 28
e,

BT BRI, ARSCHR I T — bR TR AR R ASL (1) 5 SRR S AR UV, 12 VR T AR I 2R R 1 A 3
T AR ANEBU SRR, B 2 I R 2 T S A S AR Sk — B AR 1 7 T 2 X 2 AR . 1R IR AR
A SRS AR L =2 4R R 2H R, S SRR 48 R TI0M AA 2 7Y, Al L SR SRR R S R TR AR, AT R LA 3R
AN RSB 2 (8] FRVE 7E DG IRR, 8 G S S 00 A5 R AN, FLIR, iR BN I T — NS B 7 L5, sk
AOMN BRI ot JESCHEAT IR FS, AN T4 BiR AN [ R R 20 110 ST xo T S R SRRk, T e ) 300, 5 4 28 R D Pt 5 ) ) L.

gE b, AR R EASE LT 3 AL

(1) $2 T ol Tl TSt A 10 AR e R s 2 =) i, R S R A2 7R T (1 s AR 5 B A 2R 0l G
A,

(2) FIE BN Z AT [E I AT SEARAE U 5 HH I SEAA S AR R IS 1) 10 R, A SO I T — NS B R AT
%5, BT B I RN T 1 SR R SCHEAT AR A

(3) 7E SNIPS 1 TOP ¥l 4 b iy gt RaL WA SRR H i J7 iR AT 1 00 ke, JF Bl 2 S x He S s ie
WE T &AMEYUR YRR T e K HAFAE 1) 06 B4,

ASCE 1T RS SO REE FAT 55 AR OC AR, 58 2 50 A il xQs U R S TR AT 55 1 8 SCHEAT B3R, JF LA
T 5 T S A ) B AR B A T VA IR SN L SR 3 T I A A SR £ ORI SR IG M R AR ST VR AR
PR B8 4 T PR RS W TV, X ARSI AT Sk R A HEAT W AR

1 #HxIE

P U I TE A 55 1 EAHE P FUARAEMEZL . MRC HEZEAZE il A HESIR 3 A . Jerb, B0 PP AR HEZR K]
WFFCBEN TR ST B AT 55 B ) — A b i g A2 o A S A S R () J90000, 7 A (K F 7 o, Feerreira 5 A UVt — i 7E
24 [ SR, A R B R AR R AR SR A B 2 5] 7 (1 8 23 [A] ) BT, i T 28 I 2 HE 28 I ARIs ) A
0t R 30 D 9] i N A HE S E AR IRY S A 3 T AR /D BT R R R SR R S R U R T R
B BIREEAL (¥ 11485 2, Bapna 56\ RS I8 5 S BEAT HON, R LRI\ 2 2 AE S5 HEAR P I SR S b i R (H
SR 7 15 A b T A AR SR, 2% B I — A S A T 22 A S R A 22 T ] R Liw 5 N PR T —
ol R 8 A R B BOHE SR : 55 1 B BOE I e SRR AR 55 R R ) rP A2 AR R S A B, 55 2 B BORHR ) B A S
PRIRAL 5 R R AL A N EATAHAURZ UL T, BEAL, SRS 0 1 AR T A 25 2 T 0] A BUAE S 2R ) (i e %77 A
AU G T 2 TN 1) B, i LRSS g A R SR I S A, ORIERE SR e A ) B AT K. B PR BORESE B
J&, BT PP SRR IEAT 5 #0846 2 FH 1 b 45 4, FRAE L BEAt BaEAT 50t He 258 AN U T — il 6 0 B i (%
PO AR 2 3] T 125, S 489 o 7 Ay N SR8 R A R 1) B . L 55 N U0 BIFE AN B IR R
SCHRR, FERE ST ILIE B N 2 R SRS S R S 4R ) R SME SR EEAT ARAUEE TH 5. AN [R) s A7 ) 4 3
BIVRGE R R S TR B 1 — NS M5 U, Lin 55 N MG AR E B IR B SCAR KR o, 28 S0 R s R
S AITRRRAE, B 45 56 2R TR S (Ao B8 . b3k 7 v I SRARL V2 AL e 0 1 R JEE 2 4. Li % N VORI
JE RS FROME 2, o R R RS D S R e i 2R 0o b 2 >0 B R S 5 A i R S RV BEES, 4R 1K
T PCRC o HER 2. F5 i, Luo S5 A BIE SR 7, A8 BIO RN el YIZRI P AU E SN b, I FkE 245
A P R DA AR 5, TG  rhZ JR SR G RO 0 AT B, A N A ARERHLE. (B 51
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PRIEREZR D IRATAE — € K0 JR BRAE, A2 HE R T B2 K v i B A e 1 D S8, ARMERE A8 3 35 A 2 AR R 2 A R 1Y
.

WE 5 T 10 AR 55 AN TR SRR, — ST 03 M — R 47 O3 e, R M I TS AE 5 36 e ) MRC HEZE.
Du %5 N U TR A (5 RS T AR pf A, I LR P 55 1) 77 3R I 1) 5 B4 % BERT JEAT — Ik T
2k, SAJE T TR AE S5 9, Yu 55N 1T S0k I R B 7 — A KU PR L 25 B 5 B AR R SQUAD2.0
HREAT TN SR, [R5 R A8 2R i 3] K A 91 Dy A R S R A 2 P B AR, 3 3oL D1 e PO 2R o 25 98
FH AR IS Al ST A7 BB AT TN A B R B R AR O L, 1207 iR RO PR RE AT T AROK O B (H R IX AP HEZE 5
BN TGI8 A A AR, B P PR 22, O HL 75 LA B QA Bl RS RS HEAT T, A A1 v (T[] A HLUS EE 45
AR

ULAFR, B BN 2 SIS, R 2 (R 9 W1 TE 5 T i BRI BRI A3 . Luo %5 A\ PUERI T
G FRIRE BT8R 7 tho2 ST P AR, [RIIN IR 5355026 18 T UR &6 TN SRS 28 L o Py SR 4 3 5 i
DK, S5 RAMUESE T 3R 3 S IR, Yan 2 N PG T USSR AR (5 S A T AR A
VERFRETRRAR, P A TR S 0 (985 6 RE 0TI S S A il 15 22 A 435 S R i AR IR 52 N T RE MK,
DR AR ) R R 22 . 2 U RO A, B A i, B AR TR R B JF ELK A B AR B 77 2
TRBSET A (R RS

BT EARAFAEI IR, AT P37 2 ST ) AR, g S SR A R i 7 AU 0 2 SRR B, R SRR R B
TANFRE R 2 (A B UG 2. 0 — 2Pl i TR I TS A 95 SR 2 A SR A p e R P A A R S R A R DT
i) .

2 AW

AR T 1 R T A AR 78 77 vk, T T A SRR S A B AR R DL R AR SCHR H i 7 vk A7 A 4.
2.1 [EEEE X

W FHAR 4 (d € D), FAAE—ANERBES S = [51,5,...,5,], FEERALS T BARE TONEE U = (u),u,. .., u,]
HRAELE BT A RS (A 206 (RSB RO B AR S k). Horp, F T 0 15 A AN A 78 (A 2 1Y 3@ 5 1 e A5 8 AR i None
LR
22 ERAEERSZE

BT A e I SR B AE & KA 55 S 7 A0 S R I, AR SCIRASE TR 0 i T MR kAT 4 8. A 4 10 A il xUAE
e HUR T B MR (R R ST AT P, I AR TR SRR Y (9 0: TS BART) K45 S AH RIS ST 4. Xt
T AME SRR TR AL A B R SRR SOA, i8] 3(a) BT, T DA BT A SR AR MR v PR, T LIRS
&S /3 T — A ] 5 SCAS (59 U restaurant_name -> what is the restaurant name?). 5% 8¢ A4 BT AN, AR
F 2 SEAR [R5 A2 U 5 2K, BB R 2 MR VE RN, W 3(b) Fs.

|restaurant namel F g i—El | restaurant type |restaurant namelﬁ% & iﬁﬁg}l
A A AR
| bakery | Golden house |
(a) MR A7 (b) AT

K3 RIS
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ARSI GRG0 4 PR, £ B S AT TEHTE TAESS PR ). AR AR L, P IME S5 R AL SE X
SR EEAT HA, RJE S N B A SRR b A5 2AE SRR SR PP 81, S N T DO 2 ARt T AL 6, il SR B S
BEH IS IE 3R BEA RIS SR 2 18] AR 2. e Ak, AR ST b 222 1 T SR 70 1A 55 R B 5 1 1 P R S ik

1 SEER N
y P \
1 \
! |
: @ |
' |
| R ST e s
| I SRR 1 LR IR HE LR 2 !
|
! |
! |
| B _ |
! MR 1 MR 2 |
\ y

N ’

N 2

IR G55

i

Book a tea place at seven

i
i Book a M at M,

RSB

o @ -
Q(restaurant _type) M i Q(restaurant _type) tea place
Q(part_size_number ) M, i Q(part_size_number ) seven

Q(restaurant _name) M3 Q(restaurant _name) M3

A BT I 25 A A

I 4 N

’ M, seven ‘ ’ M; None ‘ ‘M, tea place

4 BRLEAHESE K

‘ M, seven ‘ ‘ M3 None

‘ M, tea place

2.3 FEIREEE

T RAEA R S A 2 T8) (1 B AR, AN SO 2 MR R AT PHEIE N B A MR T, FA R 2
B0 R — R R ) P 51 R 18— A N R R 8 T 55 ¢ A P EE u, AT PHEE R AL
N, RS RYG Y T o AH DA SIS Y BT Xof I P R S A 471

T =Q(s1),My,...,0(s,), M, (1
V =Seq2seq(u;,T) = M,,v\,..., M,,v, 2)

A () H Q) RARKEE i NMEREL 5, i IR R R R, BRI R AR 7 5 T RS R s BEAR P AT 28,
R T 5 Vv RS BT s BTN NI ey, (i = 1,2,...,n), M; TG IA]. S T 5 B B %) N R 2 Y
HEAT R X 23, FRAVEER A Z A RS R SR M, SRR SR B HEAT 40 8. [RIET, 72 v b A s Al S
BUIIN M, , A A3 FR TR S N5 21 HH (R 2 TR g i e . gt T A 1t 5 e 0% 5 AR BRY 1 2 st 2 W Sy B A 2 7Y
AEGT . AR S A, B4 58 R B UL IR AR, Q& 4 h MAESE 7 58 Frs, F PG TE A 3 AR 2SS 20 Rl I $e o
B (Q(restaurant_type) M, Q(part_size number) M, Q(restaurant name) M, ) FATHHE G, 4 RAE AR FF“ M, tea
place M, seven M; None”, H H1“tea place”)& T 1 22 “restaurant_type” BT Xf B [ 5L AE, “seven” )@ T A I 4
“part_size number” I ¥ B [ S, “restaurant_name” 7% X B SEAK.

R S AA B B B BEFRAN AL S5 B2 AT T SEIR A, 72 VI 2R B gt B LA G RS B (1 07 R M s N, AR SO0
RS AT 20 A (P i 2 PR B n] BB AR LE BN S, U Qe SOA AR B & B AR O 28 1) M SR B 54T BG4 1) 0
S mYERE. PRIk, FRANVEET AT SR PR AR AR S AL 34T BENLZE &, RIXT T None {H A2 NMAE SRR F
BEHATHE . WU PR SRS R, 75 K8 W] REAFALE BRE OB, IX AR KRS B IRAK T 2 AR B e 75 i .
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A FREH LA T 5 2 W46 A A2 B/ M T T 0 5008 6
L= ) logp(Vlu,T) 3)

24 IEHBERES

R T RN R T M g SRS Y 0 v R ST R 2 A B A, S LD 5 AR S 5 RS SO 2 A BV TEAR I OR R,
AW TR TAES. W 4 FiR, SAE5 AR R AR i) 75 A0 SR b K SEAR S 1 B T 1B S AR L &
SCE SR P UEE TP AR (PR SR “tea place” Ml “seven” BEATHE ALY, I 1 T AN SE AR B 42 ) FL X B RS SR s I, B
I 45 8 RN E B TR IS B 0 HEAT A, B AR S R R R R T

T = Q(s1),V15---» O(51),Vu 4)
i, = MASK(u,) 5)
V' = Seq2seq(u;,T") = M;,vy,..., M,,v, 6)

FURT 2, R0 T A4 ISR M, AT HERS, (V0K M, BB BV SR IR B, SRR 58 MM S0 v,
BB BB IR 5, A% AR 55 IR SR R T . B it SRR (58 ¢ AN P 0 w5 T BB TR o B
N, B AT BRI SR I FFAR IS0 ST ARt S5 ST S, (DR M, MR AR SO RESE A7 21 v, A R
S M, 1 b ] 5 o RS R L AIE, 4 M, JFRHG 92 S JESCo IOERG 3845 M, FOSLFS i,

b, X VAR LM S PR AT, (5 ST ARIR F B None b8, 36 HLACHEATHERS BRI, 165 by
FRRE LS None BT S L7425 ROV 45 F A /M T 6 b5

L= logp(V'u.T") @)
25 RTREARIR

R T AR, 9 T NGRS IR RO R, AR 77 e T BRI 1 M,
AL 0 LA, L A A (AT SRR AT SR

S TAE ML 2 )7 15 5% 78, L ST AR (5 0 1B A B ) i 0 L) R 2 5
B, B AR MUK AR T 0 A ELAT B SR 0 AT R, 005 R A SC A8 Bl K T i i L i
77, BRI B U B ) A S, 5780 A — PS5 e 0 AR, TR L 2R 1 5 25 8
M T BB T PR S22 PR 2 1 RS R TR A T

R 1 ARG

U (B FER AR
timeRange time range
current_location current location
GetWeather geographic_poi geographic position
condition_temperature temperature
condition_description weather
restaurant_name restaurant name
restaurant_type restaurant type
BookRestaurant part_size number number
served_dish served dish
party size description person

LEAb, 25 18 ) fif S A A S 2R R AN A2 DL 78 7 W A 2R R 2 R TR 2R, ASSCAE B A S 7 4 17 AT 222
I IR R L 50, AT S 41t 2 S AN R R 2R R 2 1] BRSOG4 A B SR s AR T BV A B (L4
o FH AT P A R ), (HE ARG RE T 0, IF AR 280 58 RIBEAR AN — € R R RCR, V598 mT LLEEAT
HE. BEAh, A RIS SRR 2 1) 7 £ A B s R Ml ELOL A 7 0N D8 S R, AR SO #6482 2T BN 571
BRI SIS B PRIR 7 41, PP AR I Zrad R b m] DU BT dE A7 i 88, Gl I SR8 20 Bl fe I ) 91 A
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25 b, BRSO B SR B AT BHEAE i A RS R AEAR, W& 4 R, A MR B 3R P in A

= (8) Ar7m:

o(sy) = [P,..., P:;,P‘f ..... P} ®)
FHor, [P PR RO SR K RTINS SRR T A, [PS,. .., P RN IL RN T 41, m AN 143 R R 7s Hi3 1F)
FEHLE, m RN AR Y (R0 R R P, 1R TE SIS T Tl @ LI S5 P iR A G Al R iRl 3
FRFF.

N T 5 E I, X B DL BookRestaurant 405, HH IS 2 Y “restaurant_type” A, 40 HE X FLHEAT TN, IAEHE R
TR 1) SCAS 7 N “restaurant type [ P¢ ] [ P [7GX AU ZHRORKE 1 BB N 2), ARG XTSRS T IO, HilA
FoRARK9), B el (i=1,2,...,m) RAEE SFRE T NGMAIRNZ 2R BRIRA TR, 1 (=1,2, ...,
1) Fe AL GO i A4 R4S B A AT 27 SR TR

E=[¢,..., eLns,..., ki) )

2.6 MgFniEE
TEVIZRB BB R sk i A 5K (10) B, FHoh o 2 R REBHNTEE R TE 55 BT 5 BGE, A 250 i 4
E 0.3 NZTAES BB,
Lian = L+alL’ (10
FEHESRBY B, 25 8 3 H bR 3 b il 28 B Heaad T P8 OX 09 e, SR A R S b B L 2EL A A TR R 28 2 1 Oy ok
PR\ T B2 5 80ALA TG IO B e D). BT DLAS S SR F B (MR ER 7 5 15 15 B ) A ST AT TR0

3 SWERSSH

3.1 XWRE
AL T5-base (ZHEA 220M) 1FATRYIZRIEFERE R, batch_size (KN E Dy 32, AL AdamW,

2 FN 1E4, TAEFIE o 5B 0.2. 0 THETR R BIER n, AESLPRIIZRL R h FATRENLIE$E 1 —n DY SE

T BRSNS, I BAE BEHLIE B AR rh ORAIE 2 BT ST b 0 BT R SR S R e . FRAT1E S SEBR XA [F Y

RSSO R BE AT T A, AN n By 2 B i tErERe. IR, X TR Z IR IR 1 AT T 525

M, AR AR ERE N 2.

_ 2X precision X recall

F1 (1)

precision + recall

ERB Y o R b, A VEHIIER N F1LEFEAREBES, A 1), W 3 SRR A it
2R 25
3.2 EHfERE

ARG JUAFE [ — LE A T T dE AT LA, X e SR 2R A5 R (R AR I L U

Concept tagger (CT)""": 7 FH A ik Sk A0 3 H FR4T - A7 78 AP AT L RS2 BY 15 18 R AL -5 48 2 B R AE
PHEAE — b7 .

Robust zero-shot tagger (RZT)!"": 78 CT [fJ3ERt L5 N T AEHEA (5 AR R, LRG58 TR ARSI 7 AT
5B ERRTE.

Coarse-to-fine approach (COACH)!"™: #H} T —Fft coarse-to-fine F8 S A I HIAE 24 BT 532, - FLAFH 7 4%
BRAERAL 25 52 i B X AR UL S Y P .

Contrastive zero-shot learning (CZSL)": 1% J7 v fd FH A7 M AR Hi i A7 BBEAT X LR AR 2 3, 76 55— B B ST o0t
JL A SR (15 SRR, TR IR0 N B Bk 1) S e S A 7Y (1) ek, AT 42 i A Y 1) 5 1 e

Prototypical contrastive learning and label confusion (PCLC)!"®": $2H} 7 —Fh S 25 4 AL 48 R BLRAL (177 3%, $2 e el
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QA-driven slot filling framework (QASF)"7: Wi fl4E 76T 45 B e N 2 RAMBUT 55, FE N 7 559 B2 5.

Reading comprehension for slot filling (RCSF)!'"™: i il A& 1) MRC 15 RIS R HEAT T 25, Al R AL o
9 i R, A A B4 BRSPS S

Abundant information slot filling generator (AISFG)™": 4 4838 76 A5 55 #6428 ) aNAE 4%, A AT, it |
FEBIME BAGIE —ASB A7 B AR, 51 AR A= R B Al S

Slot-prefix prompting and attention relationship descriptor (SPFT)*!: ZE#1 At i A B 25 5 71 3% FLASE T 1 52 X
(VR B A IR R AE X 2 AT AT B 25 TR
3.3 HBUE&

AT S tE A AT 55 PRI 0 A TF 4 S5 SNIPS 1175256 P2, SNIPS Hdi 4 (05 Bk 2 Fiir,
ZEARA S 7 AU, BN FURE A ISR, A R A TEAE R ORGSR Y, 3L 39 AN, AR I 2R
FEARBLAE 2 000 74y, 55 DLAE I 70 [R], SRATIER B A — AU K SR 7 S B AR08, S8 5 18 33 FL At AUtk i) 4R
YESIINZRE R, LAk i B USR8 1 3 5t B0 5 v AR S AL 40 PR AN BT 40, 6T () 8ia o ) A7 A AR SR B
DR AR ST AN A T 22 AN PR 2 YRR D AR S R R, O T — P IR E AR AL IR 2 Ak e T FR S
F M, ASSCHE 57— AN T 1) S AR R 2 0 3 ST $diE 4 TOP _E3EAT30AE P, TOP ity 36 MY, )
RARFEARECE 9042 2%, E A B, T RE R 1z A RE 7). 5 2 Bl i) TAE—FE, ASC{EA SNIPS H 7
ANUHAE IR X TOP MRS 34T AL,

3R 2 SNIPS I E M A

Rty GURIL SR AU e R
AddToPlaylist music_item, playlist, artist playlist_owner, entity name
city, state, timeRange, country, sort, arty size number, served dish, restaurant e,
BookRestaurant X Srange, try party_size_nu . o P .
spatial_relation party_size_description, poi, facility, restaurant_name, cuisine
. . . . current_location, geographic_poi, condition temperature,
GetWeather city, state, timeRange, country, spatial_relation - geographic_p —temp

condition_description

PlayMusic music_item, playlist, sort, artist genre, service, year, album, track

object_part_of series_type, rating_value, object_select,

RateBook object name, object_type . R :
Ject Ject_typ best_rating, rating_unit
SearchCreativeWork object_name, object_type w
. . . . . Object location e, location_name, movie name,
SearchScreeningEvent timeRange, object type, spatial relation Heet -typ a -

movie_type

34 LWERSHH
341 FELRBITY LR

F 33 5 RASCE XS SNIPS 4 b & AR R E M. 2 3 RIEZBH AR E T (zero-shot, KA Hix
SR ERE) #A [B AU AT S B AR TS AS B AR R PR BE (0 F1 . P 3 2R R ) Sz i 448 B R 2 B4 51 A RS S0
5 0T SPPT J7ik, R SCHA W ARSIl 77 30, BAT5I A AR —Fos ik, T LUE 2, AR A3 a8l T
BT (S A A,

AL TAL G0 7 SRR IEAT 55, SCARTR 57k E &0 7 FH A B AL SPPT K 10%, JF H. SPPT hfifi
R T TRINGRAR A A A F AR bl b m DL, 3@ Al R 7 A e 75 S RS i b ol B V8 A7 P R Sz A, T b 7Y
BRI SRR B B AR R 7 2E 78 20 B A B0, RN, @ vk 1 AR VE 1 1A . 5 MIRC AR 45 b i i (A
B4 RCSF A, A0 75 m AT 2%, R A48 8 S 22 AR ] LI TH] S ket 7 ASEA 58 e 42 4 TR I 25
REAY R (R LE R R0 DR A, AR SCH TV 75 AR LR 1) MRC HR 45 Lt AT 841 i I 2R3 A, 580 74 PR i 2.
55 [ 2 A AR A 1) ATSFG AT 45 AR EL, AR SO 7 vk B ok B8 3% 2245, IF B LT-18 Bir g S0 1 s R 0 4 1
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-~

AISFG. BATEIL 7 TR SRR B — AN E SR TSDSTPY, %75 1:% & 1 R R B 2SR B B4R 45 prompt.
SEI6 25 5L R DR B AR S SRS (1 R,
% 3 SNIPS HREH AR F1 (%)

bk FEIIBRIEAE ST MRCHES A RAE 55
CT RZT Coach CZSL PCLC SPPT QASF RCSF T5DST* AISFG Ours
ATP 38.82 42.77 50.90 53.89 59.24 58.16 59.29 68.70 58.05 56.20 58.36
BR 27.54 30.68 34.01 34.06 41.36 44.94 43.13 63.49 50.18 65.94 67.22
GW 46.45 50.28 50.47 52.04 54.21 66.06 59.02 65.36 68.26 67.66 75.35
PM 32.86 33.12 32.01 34.59 34.95 36.53 33.62 53.51 41.23 50.12 52.28
RB 14.54 16.43 22.06 31.53 29.31 28.02 33.34 36.51 30.10 41.05 39.39
SCW 39.79 44.45 46.65 50.61 53.51 67.77 59.90 69.22 66.70 67.46 69.81
SSE 13.83 12.25 25.63 30.05 27.17 34.54 22.83 33.54 34.01 35.04 40.85
FHF1 30.55 32.85 37.39 40.99 42.82 48.00 44.45 55.76 49.79 54.78 57.61

T RO LA R

#* 4 SNIPS B L P A RIRE AR E T seen F unseen I3 F1 (%)

A CT RZT Coach PCLC QASF RCSF Ours
seen 37.23 40.99 46.22 51.69 56.23 75.96 74.22
unseen 3.38 2.19 9.31 17.38 41.73 26.21 47.37

%5 SNIPS HisE R REMTILE 50 DFEARE FHITY F1 (%)

A CT RZT Coach PCLC AISFG Ours
SEHIFL 64.85 66.67 75.51 78.62 84.39 88.90

X T H AR THR £ 1) GetWeather, HAH AR 2 2 S 2 R A 0] 30 A% 1 554, 1 L A0S s e A 28 TR A ot 3
{3 ¥ (geographic_poi). LS (condition_temperature). 4HIf.# (current_location) &5, B MM A iy 44 A [R]{H #
T WY, DA I AH % SE AR R R IR AR 25 2 MR IRER 3 B R B b A3 31, R 3R IR 5 A R AL 47 X 43 B v
RateBook R 22, 1% AU I BAEZETY 5 H At g R 0/b, MR L BE AR,

T TR HA M BB H BE A 43 A

FR A 2 AT AR ST 5E b )58 X, 78 H BRI AR i A TE USR8 R 2 AL I B Y i mT IR (seen), £7E
AT 72 PSSR B B0 WY AN BT WL 4E (unseen). XF T SearchCreativeWork 495 R 7776 0] WAE, K i R gt B H: seen
45 RateBook RAFEAT LA, Rl B H unseen 4551, W15K 4 FiR, 7T LUE BIASCABERAE AN ] W4 FHUAS T AH
o H LB RO, TR R AR SR FH B SR BRI T K Rz A e ), RS 5T Re 51 S A B0 R A
(R BL. BEAh, FATTFE R WA BRI S RCSF A% 1.74%, F 5K & RCSF 4271/ K& MRC 155 L7 T
RN, XEF AT AR A Re D BT AR, R AR BN A X — R, (IR B SR EE A — A5 TR R
(¥ QASF HM i mith 17.92%.

R TP R A DA E (few-shot) T RIZUR, AU A 50 1R /b FEASE, ¥4 B Frast i ZoE n
ANFN SR, MR DR AIE R 68 J1EAT /001, 03k 5 B, 5 28 B D REAR AT IR 0 7 A0 T, 7T
PLE BIBRATH 78S 7 A6 BT B M RE 3R T, #E3d AISFG 1145 4.51%. TR EFEAR R DEAREE, BATH
R R ELA TR U A B ). Ak, SINTE 2 1 B AR 5 15 AR L W AR B bR ISR 45 1) R s A7
TERECR, B BT RIEZ LR

DA EA R R ) — HHR 42 10 23, % R B[Rl — N ER 4R v BARSIUSURAE R AU P A [, (BT RAEE R R N T
ISUF AR PR T V2 B3 50 R0 22 AL B TR B KR, AR SCET AR in T M SNIPS #| TOP iER 34T, 3K 6 ZTEA
[FEDFEAR R E RS EE R. 5 EREAEH TOP #EAT B S8 Bl 1) JUAN 7 VAR B, W] DB BIAS SCROBR R AR TR A
50 DAEAR B E T FIFHUS T B RIRCR, IF B 759 BB 1) QASF J5ik. AR SCRIAE BT I TE /N AR
W FE RO SR T SRR AR IRz AL
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FK 6 TOP HHREFAF DA E TAFBEN F1 (%)

T zero-shot 50-shot
ZSBT 8.82 42.73
QASF 10.27 46.49
QASF w/ pre-training on WS 12.35 47.91
Ours 13.55 51.02

342 AFRSHEE

AR T 2 9 A7 2, B DL RIATE R BB A TR IO Se R B T T Sk, Hohxd TOP #if 4
BAVR Gevt T HIMRIE B E A0, W3R 7 Bios. 1T LG B i85 P AL I SHR SR E 1-3 A, BT LU fe
i SNIPS A1 TOP 3X P T 5% L K4 42 1) B ) SCA R SR R F SRR 2H G AR RRAE 3 AN LA DR T B0 TIE S A R A%
REAG A6 ) SEAAR B i, AR S0 S0l % A [P R A A BRI /R AR HEAT T S8, R 8 i, RS R BB W 0 2 I A Y
LT AR RCR, R HE A 2 A T (1 B A B 22 1 HE BLLE 9 A SR A 2 )L BN 1, R 2 AT PR i
PRAIST AR R 7 30, > T AR IS AL 2 A OS2, R MR R B IR S I R B AL &, AR AR BN
3 FIBCR LT, AR RE I AISFG (T4 Al #iME B AN AR L AISFG A RSB RIREB 45 22 J7 {5 B T RE R HE 5
B3R, AISFG H2 st in 1 58 2 10 8 & AR, 17 HON T A SR AR MEE 2 S A 1 B, AT I T Il 25
PRSI =3RS AL G N T AR J2., T EL AT DUAS W7 /8 48 21 5 R AT

F7 ARSI E ST #8 AFMHELR

A, T R A SRR () BNt e s FHIF1 (%)
ATP 2(754), 3 (1111),4 (177) 1 53.55
BR 1(57),2(357),3 (1069), 4 (320), 5 (178), 6 (80), 7 (12) 2 57.61
GW 1 (358), 2 (914), 3 (673), 4 (155) 3 55.79
PM 1 (521), 2 (862), 3 (531), 4 (185), 5 (1)

RB 2 (158), 2 (611), 4 (880), 5 (400), 6 (7)
SCW 1(516), 2,(1538)

FSE 1 (436), 2 (542), 3 (637), 4 (99), 5 (6)

TOP 0 (146), 1 (101), 2 (172), 3 (59), 4 (16), 5 (6)

FEIL SRR 7T 22 TR 81, 7T AR — AN AN RN SRSEBIL, i AT FEAS R FE AR 3L 5o 2+ 00
HER). B 5 FrR, BATE SO A [ AR S SRR A BEARH R (P REHEAT IR, FA TR I = 3R K
BN 1, ATUUE B R R T A . JF HZe i ulny DUA 1, B A PR RE AN B T 5 R FP SK )
SEINRRIE L] _ETF, T2 B 2 1. BATEE N 2 M R A B,

_ 575
57.0 |
56.5 |
56.0 |
55.5 t
55.0 t
sasbf L L L
0 05 1.0 15 20 25 3.0 35 40
AR N PAUE 16

K5 AR KE

FEAR I F1 (%

%

3.4.3  HRRSZE
O FEXFARIC VLRI TH ARG 45 R, 2k R PR 5 AR Y TR 2 AR SR [ 3R AT TR, AREY 15 B
PORAR RA SRR RS B, SRR RE S, SRR RS T T 3.05%. BATSCHIETEE e 7452
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FRIEAT IR, X 2 M ST ) 2R e ) R, 5 A AN (R R S8 R 5 101 o A2 A (R T SO, 75 D S 2 Y IR B R
MIPLRC, 52 PEFEZ AR I PERERR 1 2.12%.

RO EFREATNMHRLSLILR (%)

FH A FHIF1

w/o GBI A% 55.49
w/o f L= HR 54.56
Ours 57.61

AT DAAS H S50, A0 AR Sk SRR 8 ST R TR A 28 2 [ P A 6 DG 2R 0t B AU A S R T 2 2 T AR R PR A,
EL A BRI M e A P ESR AN SR I R ZEL RN 48 E 2 AN B A, TR0 SCRES 43 B b T
AN, FETIE IRE IS (BookRestaurant $535) BRARUE S84 70 B 4 b ot 72 06 B2 11, 72 R 22 Houttal o dh s B 2 —
REEE S, LU GetWeather. SearchScreeningEvent. TOP Z45k H 5 H A BAE S, X FIK IR & Z) IR 15
B ARG R TAE S B TE A SO R T 2 ST TN AZTE ORGSR R DT TC B9 1) 738, A ALURE S B 8 TR A
YT, T 5 A AH DGR, — 3 B — AN W]
3.44 BT

WIEL 6 BT, A8 OGS RY (1 A B4 R BEAT 7 X B, B [ baseline o 25 BR gL IR ANE G TR 5%
JE R FERAE RS | gold A& ESLHIEIEFRZS. X T BookRestaurant F 7R 7], baseline A& T H 8 22H city A
spatial_relation, {HA2 %K T restaurant_type, HR4R 120038 115 15 > 15, 385 7 FE 5k th o Bl BAR G B R iR
Ak sLoh HAR T I EARISHY. f71E restaurant_type FRIF P IEE A 87% f1BE% city B spatial_relation, Ktk 3 AN
TN B B AEAE AR, baseline BT IR A M SbPIA EAEFE IR SRE B R HEDW HH restaurant_type, RJ 0B = 3x
RE TR 15 S TR B A B AR d b R e 173 — i) 3L, 0 Tt A Ak 3 Py o0 B

Aiek: BookRestaurant

1ifi i#: please make reservations for a bar close-by in lake alfred

baseline: (city, lake alfred), (restaurant type, none), (spatial relation, close-by)
ours: (city, lake alfred), (restaurant type, bar), (spatial_relation, close-by)

gold: (city, lake alfred), (restaurant type, bar), (spatial relation, close-by)

$issk: AddToPlaylist

118: put the artist michael todd in my afternoon train ride list

baseline : (music_item, none), (playlist owner, none), (artist, artist)
ours: (music_item, artist), (playlist owner, my), (artist, michael todd)

gold: (music_item, artist), (playlist owner, my), (artist, michael todd)

Ko BRI E

7t AddToPlaylist 175, baseline A5 2Y Hy I 1 #85 VTHC 1) R, B0 15 78 H 19 SEAA ] “artist DU L B T RG2S 1Y
artist, BIRWG M E] —BEE R R R 07 USR], R 287 artist Xof 7 R S2AR R 1% 2 16 V8 T AR AE B9 N 44, T 524K 3A] artist
2 B B % & T BRI music_item, 33X P AN BLE TN B 25 2t LIRS . BATHBALE I B EA PR S UREN TIX
— YL, LEUIZRAE A A S AR SRS AT I PR35 VB AT IR IR, N5 T AR St 18 8 R a3 SR A A R
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SN I S A A7 B HEAT X 3. 1 H artist. music_item 35 T-ATUS L AR A B ARBER AT DL EL2 IR P 3R
IR 7 AR, 2t giit, AR R AEAE artist BT 38% AOMERIEAE music_item, 77 58% MIMEFRIELE playlist
owner. artist 5P AR RARMIR R, FATHIB 2 2 BB FE RS 5 SR E S EE & 20 B, AR baseline
FE TR % 5 BRI 53— /N SR AR G (R R S .

4 B %

ASSTHEHY T BT RO A ) 8 UM S 78 05 325, 1207 ik e A RO HE 2 ) B e 22 AN S R kAT N,
HARASE SRR 3878 7 51 A0 35 R 1 SCHR TS MR I 2 3R W 0 20, T 51N 17 R SR TR ANAS [ R 2 T ) s
0, AN RIS SR 2 ) ) LT AR AR B 2B B 0 2 SR AR oty R (10 S A SR RY VL I )i, Bl 1isevh 1 i iE 37e TAE S5k
GRAMX BRI, B I A HERD JE H U E, SR T S S T TR SR, BET BRI TR R UL I (R . 7E SNIPS
A TOP 1 Ay SI 56 25 BUIE S T A SCRERAE &S T7 T PR RE DR 34, I ELIE I % Aol L AL S 06 A= 1) 20 A B e 1 A 20 2%
73 B RCME. 25 BRI T, FATT it — 2B P2 55 A AR B A MO s A5 2, R T BEZ A A R

et EE.
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