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B2 GES AT LDH T RAZD 1 DT
H2H2BY b7 4V TITBWT, ¥EF—R LR
25 RXAL THREITD ZJBARAL Y AR Y
74 VY ITBRHEINT WS, FATHETIE,
BERT %° BART ¥ W\ o 72 HF[F#EFEAE 7 L% FIH
L7=FEPREINRTWS., 2055, BART 2/
W AT T, ShEH L7747 422D
FEMNT2E2EEEZTo T, RIFKET
X, BAODPEARRYE IR X5RT Y TL— L%
HAws Z e THRITMAEDHRED R EZ HIs L. H
BROMGER, REFIED, FHiFEE O ATR
DMEREE BRI ZEERE 2o 7.

1 XLHIC

I, NBO XS ICKFEZ1TS 2L DTE 2006
AIDRERLD2OHB. T5WVolWihis AT 4D
WMo, XA ZHBANGEES AT L2 IEX R 7 IgMIN
VAT LD 2DOIKAEND. ZDIB, XRY
BAXEES AT 201E, BALPOHN R -7z —
P—rRFdEETH5IL T, ZOHMZERTLIZ L
BT ANGES AT LATHED, TDVTRAY
L TRy b7 4 VYT NHB. Aay b T4
Yred, =Y —DFREED» LB ERE K E
TERRITHA. Ay b 74V T7OH%ZK 11
MY, ARy b7 4 VYT, IREHIRLTE
W RWER (R vy ) OFEND O CDHEFR
ENTED, K1 Dcity, country, cuisine 72 &D3Z 1
WY 3. 2LTC, =7 MEZEAZRD AR Y b
WSS 3580 (> 7 47 4) TdH 5 “Falmouth”
X0 “fast food restaurant” % Fih2 HIK T H T, ERIE
FX A R L 28 T — 2 2 W TET LD
B2iTo TV, L LEBRICE X ZHRANTGEE S A
TLAEHELLI I LLLE, FXLVICkoTIE
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e 2
Book a highly rated fast food restaurant in Falmouth.
o /

Slot Type Entity

city Falmouth

country X

cuisine X

restaurant name X

restaurant_type fast food restaurant

B1 2oy b740 70

TN EER T RZPHAETERVIEBBLL
%L, ZOEOIRKNTH AR Y b7 4V ¥ FELT
ITLDTEZETNEEETINEND 5.
FARDOFEEREZ T, FEHLLEWRXA X
Bizd KX VOB T =2 EHWTER TS 2
ODZARXAL Y2y N7 4 )Y 7O EWRFEIN
TW3, ZJuA X422y b7 407280
T, FXAViCkoTRay "SRR 2720,
MY, FET—RICBBEELRPEo2ZA0 v b
WOWTHRS BDERD 5. FEATHFZE (1, 2, 3] T,
HAEEBEAETNE T 7 AV Fa—=VvITF5
FEMERINTE D, MHTOHIE L L TEWE
REDEE XN TW3E., 2D 1DOTHB AISFG [3] &
WS FIETIE, BART Zffiv, hoSEiTHE e 132
72D seq2seq D7 S —F % o TWb. AISFG T
W, FHiEXRRAv vy FAEZHAAALXEE AT
LT, ZVT 4T 4 DXFINDAEEMNTT 5 71E
ZroTWb., LALIDFa— NAEE, il
HT 2 X518 LT3 BART ODHEFTZEE L T
LTED, Hii%% T BART O F a— X0 0 H#E
L= EY, RRAZIEPTIENTET
WRWATREMEDS D B ¥ B 2 T,

Z ZTAWIFETIX, AISFG ¥ [FIFEIC BART X —
AL LR, I T T —bEHWT,
IUT 4T AT TR Ay PR YT 4
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. . . N\
in domain book restaurant, find the , like |

buffet in I’d like to reserve a buffet for my family, in
sentence: please book highly rated restaurant with food
\_ truck Tuscan for me and Adela in Hallam Indiana.

A

. BART |

‘ el
T AT A
— restaurant | food truck |

J

\: restaurant, food truck

B2 AISFGOZ7VL—A4VT—72

T4l Fa— FRINCED 2 FERIRRT 3.

2 [FhEME

Bapna & [4] % Shah & [5] 1%, R B v F DFHAX
RLYT 4T 4 DEKFIEEST, Ay FDOEK
K7 tEHe ET MG R 2 FEZRR L.

F 7z, Liu & [6] B4ER L =FIETH % Coach T
X, TUT 474 BROTE B, =T«
T4 lilARay b RA T THEE T HE_BEO
2 DODEFEICIEEZ 71 5 Z & TR R DOt %
27z,

IEDOWMZETIE, FHFEBEAETAEZ T 74V
Fa—= V7 I FEPRREINTVS. Du b [1]
DIER L7z QASF=°, Yu & [2] DMER L 7= RCSF T
X, Ay v 74 )T EEMINERXR A7 LT
ERILL, Fri¥EHEAETNLVTH S BERT[7] &
774 Fa—=r 73528 T, UETOFELD
b e W PERE 2 R L 72,

Yan 5 [3] 23422 L 7= AISFG X, seq2seq O F i
¥EFEAETNLTH S BART [8] EXN—R & LTz
FHETH2. M2ICAISFGD I L —LT—2%
Y. ZORFNIFEEE X T D % “please book highly
rated restaurant with food truck Tuscan for me and Adela
in Hallam Indiana.” %> &, restaurant_type O A 12 v hIZ
MIGT DL T 474 REMITHRTERLT
W3, ANITE, KX AL U%EFRLTWS “book
restaurant”, A W v b AT D % “restaurant type”,
FFE X DT BH % “T'd like to reserve a buffet for my
family.” ¥ Z D FEFE I B 1T % restaurant_type D T
T 47 4 THD “buffet’ ZHARATWVWS., Ta—
X —1%, $h=H L7 restaurant_type DTV T 4 T 4
T®H % “restaurant” ¥ “food truck”% 4 > < XY H TH
T2 EIEERITS. g, ROV T 4
T4 xREProREM LG EDORIEN, —7
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T, TYT4T4D1DOTHEHEIEIFDLYT 4
TABZOFEEH LD, Ry MIHIET ST
YT AT ADPFELBRVWEEIZOWTIEE Y A FD
HEWIT 5.

3 RBEFE
31 ERL

A8y b 74 Y7, FAXAALYdeDIZBW
T, KX x D526 E HOLUDERS
NTWVWEABRY bRA T seS; DZERZRITH L
T, DTEERARNVDOEE y= {1,y .y} &%
FHT2RRAITH 5. KFFETIE, AHIXDT
TV —=bTH DB tip & tow ZVERL, seq2seq X A
LT, Ay b7 4 VIO MAR. FH
FRZ, KX x e xuay V&4 7 s 2OIER LTz A
N tin(x,5) 2, skUOREHLEZ YT 474D
Ay POIER LTI tow (v, ) ZFHWT, AT
X tin(x, ) WU T tow (v, s) BHITT B L5128
ZAT9. HEEROFRIIE, AT tin(x,s) IR 2 H
Tr B, r=toy(y,s) DEREHZLTWVWS ERE
L7z bT, Hhx»syZBOHL, Zhzxay
FRA T SIINTE2Z T4 T74DFHET S, B
U r D tou(y,s) DR ZERZLTELT y ZED H
B oGEE, VT4 T4 BPEELRVE
FHILZzdDE LTILHET 5.

32 IvTF1T1HDFIA

FATHIZE [5,2,3]1 TlX, Z2avy FOBEHREET L
WEHEZB3FErLTEDAR Y MIHRIGT BT
T4 74 DEKFIZFAT S Z 2T, MHREMA LT
3 ZeRENTVWS. BEFELEITHAONIE
R DDICT Y T 4 T 4 HIOFIHICEE 3 2 3E
BEAZBRENDHE. Z2ZTTYT 47 4 HlOF]
FICE LT RD 3 DORETHEZITS.

w/o example T 7 1 7 4 2 {HHLZRWERIE.

expx2 220D VT 474 BlZMEHT2HET,
RCSF [2] THRHAZINTWEFIETH 5.

exp+context 1 2DV 7 47 4fle, TOoTY
TATADPEENTVWHKEXDHAGDLEE
RIS 23%ET, AISFG [3] TEbNLTWV3.
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input

' sentence: (sentence)
 answer: the (slot) is <mask>.

output ‘

e 0

the (slot) is (entity).
N

B3 w/oexample D7 > 7L — b

33 F7L—F

3ODREDZENZNIIHNLT, 7T L—L+ %
ERR L7z, X 31&, w/oexample DT > 7L — hTdHh
D, (sentence) WZIXFEFHE X %, (slot) IZI1& R\ v bt
%, (entity) IR EH LT 4 740 24T
»T, AMAXEERT . 72720, ZAay MH
52T YT 4 T 4 BFEEEPITRWIEGER (entity)
I “unknown”¥ ANB I ¥IZL, ZVT 4T 4 D&
BOLGEFH < XYID Ty T4 74 ZiERE L7
BOEVWNZDDLTE. ANXDT YT L — M
RGN EHNIXDT Y T — 2O TR
NTED, ZOLSCmask h—27 v E2HWTH
XoWREA e LTHEZ25Z8T, 7¥7L—F
BYOHAXZETVICHASETWS. K413,
expX2DT YT —1MTHD, (expl) R (exp2) IZ
BMLCTEEEH LR Y XA T YT 4
T4l AN B, X 51F exp +context DT ¥ S L —
FTHH, (exp) & (context) I21%, HE T2 A1y
FRATODZY T4 T4BleEDTYT 4T 14 %K
bR oHIELEYTEID S,

input

example: (exp) in (context)
\answer: like (exp), the (slot) is <mask>.

Dt

like (exp), the (slot) is (entity).
N

p i
| sentence: (sentence) 1

output
p

\ J

B4 expx2dD7>FL—F

REFETIE, 747402y MY
Wo 72 ERE AN LTEZ S22 TRLE, RE
MLy 7474 eI ITdEENS &
IHFEEIToTED, ZRCEDETLOFROT
I —XHROHFE X A7\ IEHTE % 2 & 3R
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X5,
input

sentence: (sentence)
| answer: like (expl) and (exp2), the (slot) is <mask>. |
& >

-

like (expl) and (exp2), the (slot) is (entity).
N

output

Bd5 exp+context DT ¥ L — b

4 EER

41 7=ty hk

T =Xty MZ, FBITHE(S, 6, 1,2, 3] &[ABRIC
SNIPS [9] W7z, SNIPSIX, 79V Ry —> >
W Eo TINESNLRFEHBEDO T -2y P TH
D, 72D KX A IZZHZHH 2000 D FHEEHIUL
I TEh, RAuy VIS TYEED L. H
BT, TOODRXAL2DIB 6DV —ARXA
YELTHHICHY, BOD1 DD XA v 2R~
Ty MRXA LT £, =T Y PFXA Y
DREGEDI B, 500N F—>arr—XKEL,
ZoMMoFREFEET A VT —& 2 L.

42 NR=RXF531 >

N—=—Z74 e LT, URDEiTisEE, RETF
EE ORI W .

RCSF Yu 5 [2] 2’42 L7z RCSF X, X u v b
a2 HE o T2EMIX 2 - T, M AVERIGE &
RIZDEINCIOVARAL A0y v T4 VYT %
ToTW5. HEIFEEAET L TDH % BERT-large
PEMICERC 7 74 v Fa—=v T LbD%,
BRI 74 v Fa—=yZLTHEHALTVS
w/o example & exp X 2 DFRE TIREFIEL KT 5.

AISFG AISFG %, 2 fiTiR 7z X 512 seq2seq D
FETHD, AMEOD L LB LFETHS
BART-base # 7 7 4 ¥ F 2 —=>Z L CTHHL TV
%. wloexample ¥ exp + context DFE TLELT 5.

4.3 RERRTE

INERHEBED T DITR—R 54 VFEEEF LD
T—XT 0 F xR ZAZACEBRET-/. DFD,
AISFG ¥ O #1213 BART-base %, RCSF ¥ D L#
WX BART-large # 7 7 f ¥ F 2 —=> 7 L THHEH
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L7z, =7 4 74 BIRREHTONWTSH, R—=2X
TAVETNEFRBROSDEMHHLZ.

FKERIX, EEAIGEREINZ3D2DF VXL —F
ERHOWTITW, ZOFEHDRaA7%2ZDETILDA
aye L.

A e L CIE F1 ZHW%, 220D K X
AV ER=T Y P RXAL L EDF A7
ZHEML, 0¥ E RN V.

4.4 REFER

F]1 1EZEFE (BART-base) ¥ AISFG DR (Hifiid%)

setting w/o exp exp + context
domain | model = |AISFG proposed | AISFG proposed
AddToPlaylist 54.57 58.51 | 56.20 61.12
BookRestaurant 63.48 69.01 | 6594 66.38
GetWeather 61.09 7194 | 67.66 75.28
PlayMusic 44.41 4401 | 50.12 51.04
RateBook 30.67 33.81 | 41.05 42.62
SearchCreativeWork | 65.60 66.24 | 67.46 58.70
SearchScreeningEvent| 30.33  46.23 | 35.05 50.84
Average F1 50.02 55.68 | 54.78 58.00

F2 1EETE (BART-large) ¥ RCSF DLEE (B %)

setting w/o exp exp X 2
domain | model = |RCSF proposed | RCSF proposed
AddToPlaylist 68.70 59.80 |70.35 ©61.18
BookRestaurant 63.49 7256 |72.68 76.57
GetWeather 65.36 74.44 |83.17 82.34
PlayMusic 53.51 48.64 |53.84 57.64
RateBook 36.51 44.44 |50.08 62.97
SearchCreativeWork |69.22 66.49 |66.59 69.98
SearchScreeningEvent | 33.54 48.33 |65.81 58.99
Average F1 55.76  59.24 | 66.08 67.10

K1 RUFE21Z, N—=RA T4 ¥ e REEFELHHE
LAk 2T,

% 3 AISFG ¥ D LB TIX, w/o example & exp +
context D 2 DDFKEIWCBWVWT, ¥5E563H, 7DD
56 DD KXA VITBWTIREFIED EH 285 5HR
oz, FE¥IF1 23 71X, wlo example Tl 5.66%,
exp + context Tl 3.22%D 7 TREFHED LA - T
BYH, REFED AISFG & h & EVIEREZ=ZER L
TW5.

JRIZ, RCSF ¥ D HEIZHOWT, FHFl Xa 7
T % w/o example DFXE T 3.48%, exp x 2 DFHET
1.02%D 7% THREFEN L LR Lo T 5.
L2L, FXA Y ZeDfiRE2RTAZE, 55
DFEICBVTH, 72055 4DD XA T
REFED LA > TWB 5, 58D 3 DT RCSF 2 E
AloTED, =7y b XA VRHREICL->THE
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KBS BIER Y 2o .
45 HANXDFHR

REFEOHNEROMBZMEET 2 =D 1T,
exp X2 DRKEIWXBVWT, M6D3 >0 77
L — b+ T E 1T - 7.
/input

/ Y
sentence: (sentence)

answer: like (expl) and (exp2), the (slot) is <mask>.
A\ J

-

simple \((entity). ‘
slot (the (slot) is (entity). |
slot + exp \\like (expl) and (exp2), the (slot) is (entity).J

Ee HIEADLILE

output

®R3 ORI X 2 ERED B (HAL%)

simple slot  slot + exp
61.74 66.54  67.10

Average F1

FRERIICRT. AISFG OH AR TH 2
simple & bR T, BRFEOHNERTD % slot +
exp 1X 5.36%mMWVA I TIZR->TED, HEFEOH
NXDERD, HREDOR LI KELFEL TS Z
CRE NIz, £z, simple & slot DEIZIE 4.80%
DEBDHD, Avy MHAZHISUSHAAATE Z
e, HREDA FICBWTRICEETH 5 Z L2359
o7z, slot TlE, “is"C WO HFEZNLTAR Y b
ML 2TV T 474 DKM T RIT-oTED,
T Ko TTa—XDbOFBMRIGEZ L =M
L7z Z e DEREA EIC OB 5 12D TlE R Wh b &
ZTW3,

5 &HOHIC

AR TIE, ZJRARXA Y20y 740V F
IZBWT, seq2seq TL YT 4 7 4 & XEIZH AA
ATHNT 2FEERRRE L. ZROBR, BEF
FER=F 4 VY FEID D EWIEREZ EMR L 7.
F7e, REHLAEZ YT 4T 4 DATHRL, BRY
DFEDHD &7z 2 ERE HINCHAAA, XEFR
TSR ed, HiREomn EIcFEGLTVWS Z
Dotz RMROKERIE, FAIFEEAET
N2 T 74 vFa—=r7F30, AMIXD
T x—<v FBETAOWRICKEREELRD S
5ZZRLTWVAS.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



. Lavril, et al. Snips voice platform: an embedded spoken
%%Iiﬁ* language understanding system for private-by-design voice
[1] Xinya Du, Luheng He, Qi Li, Dian Yu, Panupong Pa- interfaces. arXiv preprint arXiv:1805.10190, 2018.

supat, and Yuan Zhang. QA-driven zero-shot slot fill-
ing with weak supervision pretraining. In Proceedings
of the 59th Annual Meeting of the Association for
Computational Linguistics and the 11th International
Joint Conference on Natural Language Processing
(Volume 2: Short Papers), pp. 654664, Online, August
2021. Association for Computational Linguistics.

[2] Mengshi Yu, Jian Liu, Yufeng Chen, Jinan Xu, and Yujie
Zhang. Cross-domain slot filling as machine reading com-
prehension. In Zhi-Hua Zhou, editor, Proceedings of the
Thirtieth International Joint Conference on Artificial
Intelligence, IJCAI-21, pp. 3992-3998. International Joint
Conferences on Artificial Intelligence Organization, 8 2021.
Main Track.

[3] Yang Yan, Junda Ye, Zhongbao Zhang, and Liwen Wang.
AISFG: Abundant information slot filling generator. In Pro-
ceedings of the 2022 Conference of the North Ameri-
can Chapter of the Association for Computational Lin-
guistics: Human Language Technologies, pp. 4180—
4187, Seattle, United States, July 2022. Association for
Computational Linguistics.

[4] Ankur Bapna, Gokhan Tiir, Dilek Z. Hakkani-Tiir, and Larry
Heck. Towards zero-shot frame semantic parsing for domain
scaling. In INTERSPEECH, 2017.

[5] Darsh Shah, Raghav Gupta, Amir Fayazi, and Dilek
Hakkani-Tur. Robust zero-shot cross-domain slot filling
with example values. In Proceedings of the 57th An-
nual Meeting of the Association for Computational
Linguistics, pp. 5484-5490, Florence, Italy, July 2019.
Association for Computational Linguistics.

[6] Zihan Liu, Genta Indra Winata, Peng Xu, and Pascale Fung.
Coach: A coarse-to-fine approach for cross-domain slot fill-
ing. In Proceedings of the 58th Annual Meeting of the
Association for Computational Linguistics, pp. 19-25,
Online, July 2020. Association for Computational Linguis-
tics.

[7] Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of deep bidirectional trans-
formers for language understanding. In Proceedings of
the 2019 Conference of the North American Chap-
ter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long and
Short Papers), pp. 4171-4186, Minneapolis, Minnesota,
June 2019. Association for Computational Linguistics.

[8] Mike Lewis, Yinhan Liu, Naman Goyal, Marjan
Ghazvininejad, Abdelrahman Mohamed, Omer Levy,
Veselin Stoyanov, and Luke Zettlemoyer. BART: Denois-
ing sequence-to-sequence pre-training for natural language
generation, translation, and comprehension. In Proceed-
ings of the 58th Annual Meeting of the Association for
Computational Linguistics, pp. 7871-7880, Online, July
2020. Association for Computational Linguistics.

[9] Alice Coucke, Alaa Saade, Adrien Ball, Théodore Bluche,
Alexandre Caulier, David Leroy, Clément Doumouro,
Thibault Gisselbrecht, Francesco Caltagirone, Thibaut

— 3164 — This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A NTN=NFRA—=%

HEWCHEHL AL =T X =R %K 4T

ZNCR
]|a N4 =R A—&
optimizer Adam
batch size 16
learning rate 5x 1076
beam search size 2
patience 5

Bl

FI 2a 73U FD X5 ICEHREZNS.

[

TP=1FLIREHEE - T 4T 4 DE

FN =1 FTICRRLTLE -8

FP=o-EMEHEEH L TLE > 728

2TP

T 2IP+FN+FP
ZZTIELKkEHTIE, Ray b

TACBRIELWIEEELTEY, =V 7

DIELLLIkKeHETWTH AR Y F &AL TH

Wb, kL T4 T4 BET

I ERD 38813 EM (FP) ¥ LTH

C SNIPS DB

F1

2

VT4
474
i T
)
25,

20y FEBNEATIE 3] eI D D% W

3, EARICEAe Y hERDT VR —N—%

2R

ZTBEHZLDDITRSTWVWS., S5 IZEALS

DAy FEHAZRY.

&5 vy b
Zay b Za vy b
timeRange time range
party_size_number number
poi position
sort type
party_size_description person
geographic_poi geographic position
condition_temperature temperature
condition_description weather
object_part_of_series_type series

object_select this current

object_location_type

location type

F7z, K61 snips DD RLTHL.
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6

SNIPS DAL

FXA >

=N

AddToPlaylist

music_item
playlist_owner
entity_name
playlist
artist

BookRestaurant

city
facility
timeRange
restaurant_name
country
cuisine
restaurant_type
served_dish
party_size_number
poi
sort
spatial_relation
state
party_size_description

GetWeather

city
state
timeRange
current_location
country
spatial _relation
geographic_poi
condition_temperature
condition_description

PlayMusic

genre
music_item
service
year
playlist
album
sort
artist
track

RateBook

object_part_of _series_type
object_select
rating_value
object_name
object_type
rating_unit
best_rating

SearchCreativeWork

object_name
object_type

SearchScreeningEvent

timeRange
movie_type
object_location_type
object_type
location_name
spatial _relation
movie_name
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