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22T, NEESEERDVERED M L5 2 b R L 7.

2. PBIEARE
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xR 1 MRS L ERNREEOIED 7 OfirH
Instructions
Read the following dialogue between the USER and the
OPERATOR, please rephrase the USER’s response writ-

ten in red letters into two different types of speech, fol-

lowing the instructions below.

Type-1 (Direct) : a more direct response that expresses
the same intention as the original response

Type-2 (Indirect) : a more indirect but natural re-
sponse that expresses the same intention as the original

response

“Indirect response” means, for example, a response to a
Yes/No question that does not contain a “Yes” or “No”,
or a response that does not directly refer to the action you
want the other person to do or your desire. If you have
trouble rephrasing, click the “Hints” button. You can see

the goals that “USER” must achieve in that interaction.

FroFEal 2 8 WIR A AR 2 D TEBOS & — VAT
% 2 e TT—RIRRZATV, B D MEREN b2 2 L
TWwa. LaL, ZhsDiRIEERINRIEECER L
b DTITTRN,

3. DIRECT J—/\X

LI 72008 & EHERY IR IR DX & 78 2 W&t a2 — ¢ 2
PHRET 2. FXERa R FOERBE, BFEOXEES R
T LW%E e D HIE DR D712, KRIFFETIIBEEFE D%
O — RRAEERT A TIEER ZINET 5. BARMIZIE
MultiWoZ2.1 (BAKEIE MultiWoZ & i) [3,4] 3 —,%2
BRIC, 759KV = I ERAWTRENEINET 3.

AEHCTEETIENOINE T EL GO T —&FIIcD
W 3.1 S TS 5. £/, BEELET — X OB
% 3.2 BT TITS. WL 7z DIRECT a— 8 2 DR
MPHEIZOWT, 3.3 HiCIEHENRBIA» DT 5.

3.1 MEMRIEE CERNBRIEEDDINE

MultiWoZ & 10,438 X15% 225785 </LF KX 4 VD
RLF R =V DRAZEANGE—RRATH D, MNEFE T
PR EER Y ) T aviftELTVWS. &
WEREL—H L O AT LD EMNLHICHGET B ERNTH
D, Z—PFEIHIAEFT 71,524 FFEET 5.

KR TIEZ 97 Ky —> > 7% —E 2D Amazon Me-
chanical Turk*? % F\WWT, MultiWoZ #{L5E 3 % i CRiI#E
7% e BENRISEONZINET 5. EEFICTES
% 1 OfeRE LMEERZRTT 5. Fi, 2Dk51g,
FAEEH OIFEEE 1121 MultiWoZ 2 & i S 7o xtad
BRESFERENZ*3., FREINIMFEERBICHEOVT, &

*2 https://www.mturk.com/
*3 JA D MultiWoZ 7 — &1k ¥ 27 4 (system) &% ¥ 21— (user)
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Dialogue Context

¢ You are planning your dinner in Cambridge
* You are a vegetarian

USER: | would like to have dinner in Cambridge
OPERATOR: Do you have a preference for restaurants?

USER(TGT): I'm a vegitarian

OPERATOR: OK, there are one vegetarian restaurant near the hotel.
Would you like to book?
USER: Yes, please.

Your Answer
Type-1 (Direct paraphrase):

Yes, | need to find a vegetarian restaurant

Type-2 (Indirect paraphrase):

| do not eat meat or fish.

B2 2759 FY—rreA0nBENZIE L ERNRITED
KDY F N B VRS i3]

EEHE I E SN2 —FIEE (K 2 FORFOIE) %
MRS C ERNRIGED ZNZIUCEWIZ, AT
74— LIRANTS. B, NAEREDATIIFEEDEN
T BRET WA X, THints) RX V25
Z & T MultiWoZ %> 5408 L 7= 2 D& ot &k B %2 £
R E DHERE R MEEEE c5EET 5.

1 &b ofEERMEZFET 1 e RED D, FEmM
E 1B 012 K KL (1 RS2 7.2 K Fa. 2021
6 H 23 HEEDL — M THAMRE 32 &4 799 M)
¥ U7z BARINCIE 71,498 R4 OB RIGE & BN
RIGEDONEZWNETE . Bohz7—&IE, MultiWoZ
CRICBE T T — &% & FHfi 7 — X 22 E L7,

T =2

INEE U - L EENISE ORI % 2 1ITRT.
FEOBNZBT 24 Y P FADI—HFERE (MultiWoZ 2
TEAPERENTVWBINE) 2R 2% &, 22— I3RS
HOLAPI VEFALTWDL I DR S. ZONER
BHERNC S WX 723 D 2 LT “I don’t want to overspend
but remember its also vacation” (HFE D HNT &= 1
TWIhy, KIBTdH22 05 2 E2ENRNWT) W0
SHEMF LNz, ZORFITIX “its also vacation” & W5
7L — AN BEERNZIGE BT S “not too cheap” (&F
TRV WHIGELTWE. TEROAIT, MENZEED
H1Z “Do you know of any in town?” W5 7L —X0H
5. MEEEEEERITIUL, T MrfEchd s d

BTk 2 ZHBBNGE» SRS, L LARICEBWTIX, AMFE

TOMFETBVTHARICHET 2 X 5 REENRISEZINET S

72012, Y AT LEDHELEE “operator” 1IZ &k BFAG L LTRE

L, ALMIZEREI NS DR LRI X 5125 5.
PRSI LTHD Lo TV 26 DT — X ZFRI L7
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& 2 DIRECT a— 207 —xffl. “USER ()" ¥ “USER
(BN EZNZUARHIEICBVTIZ IV RY =2 v 7
& o TUNER U 7= BRI IGE & EHERISE T, “USER (VU
FV)” 1 MultiWoZ ot LA VU F A DIEETH 5.
R FERH

SYSTEM

USER
SYSTEM

(g, 2 —HFREL RS URELTWVD)
Would you like to pick a different type of
food?

Yes, what about British food please.
What price range are you comfortable

with?

USER (4 ¥F1)
USER ([H##9)

USER (i)

Something in the moderate price range
would be good.

I dont want to overspend but remember
its also vacation.

Can you choose something that is not too

expensive and not too cheap.

SYSTEM Do you have a preference as to what area
of town you dine in?

EiES FEE

USER I need a place to stay in the north

SYSTEM OK im seeing alot of choices in hotels is

there anything else You need in the hotel

that would help narrow it down

USER (FV¥F) I'd really like to stay in a guesthouse. 1
heard the ones in Cambridge are very nice.
USER (f4i4%119) I am thinking of staying in a guesthouse.
Do you know of any in town?

USER (IE411) Can you find me a guesthouse in Cam-
bridge?

How about the Acorn Guesthouse? It is

SYSTEM
rated 4 stars and is in the moderate price

range.

D) ZHSTVWERE S 025 dDFEFETIIRL, B
BN BE BT % “Can you find me a guesthouse...?”
DI FRA AT RZHELTUILY) EWS ERZR
ZABT-ODFEMTH 5 Z & BRANS.

3.2 mBEERE

BB RICEN BRI, BAZEMCRAZ ) —=
VIUREML, FEEEEELR. £, JIVURY -
> I % W2 R S SEE L 7.

EREEBDETE
BHEEOEZIZLANEZ L To T0RWVWT — &,
FVIFLDBEDFTVIZIC RoTWRWE S T —
XDINEZRI ST, REFEOIEX AT ITERT 1E%E
FEHINMOEE L. BAEMCX, 2B By FZZZ
BERELZ. 28, 2BEHOXRZI2BWTE 1 BIEHD X
AT IBWTEEE P SZ T RERRE SN2 T— X DM
Hig e EERWOMBIEL, ABDX AV IIE
WTHERA L2 DL RI—DfarELMH L. AFX XS
WBWTIE, MENRINE & EENZSEDBOBRFEL X
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Metric Ratio [%]
Intention-accuracy ([EI#%MHY) 95.0
Intention-accuracy (IE%#Y) 99.7
Directness-accuracy (Exact) 81.4
Directness-accuracy (Relaxed) 89.4

VD Jaccard REDS 0.75 DL LD 7 — &% % HEIIVICAEIR
L7z, ¥/, Bohir—2DREITHEHREDLFEML /-
BN, Zh o oFEFHE - BEFHEC &% L7z 655
AHD 536 NDIEEFIC K o TT— XOMERI N7z,
en B ST

JER DN, BRI 72 SR o i B AT & SEAt L 7.
BARNCIEFHt v Mg gshs 7,372 02— FISE
R, 155N 7BHENZRINE & EENZI0E DX O 5E
BZSURY =Y ZRBAWCTIHG L 72, fEEH IEAH
MRE L2 IENE ZOMNGHEBREZIRR L. 2O, &
EXHZlE “Response-A”, “Response-B” DI RL%E T VA
LIZEID YT, B HHMIEN (B2 WIREEN) RINE
ELTNEEIN T —Zhbrbnwk T L. FEE
WZIEE T, IEERDEBIC MultiWoZ DA VU ¥ F L DIE
CHRILERZRHATETWANE I 0% “Yes”, “No” D
fETFHli L TH 5 o7z, XZ, Response-A ¥ Response-B
DEL LRI D EENPICOVWTHIHMEL T S o7 &
B, HWNIZE S 72HE DA “no difference” #IEXZ & &
AL 1D DIEEICh 2 2 PR % 30 L
DD, P 1 FH7D 0.06 K R (1 KD
72D T 7.2 KFL. 2021 6 A 23 HBfEOL — + T
HARMIES 2 8 799 ) & L7z, BB LT 5
NDVEEE T & 2 3HiliZ INE U 7. ARy 2 FHEEE Z o
ZREPIC K o THE L. 2B, FHliX 2 7 12BWTIE,
WX R 7 2B U IAREBEDSBDPER LT — 2% B
CAHiis 2 Z e DRV E S IEEZEOE D HTEITo 7.

FHiifER % R 3 127" F. Intention-accuracy (KUEE L 7z
JBEDSE, AV FALDIRELELENERILTWS
CHITE N7 DDEETH 5. MHEINZINE T 95.0%,
EENZISETE 99.7% LEWEIEDT — XA ) O F
LEFUENER > TV Zehbhr b, MENLRIEED
Intention-accuracy XEENRIGEDHZE XD 4.7% K.
T, -V ORERZHEEMNMIETHLTWEdIz, A
M OFME I & o TdBRLBKNEERBERRZRAN LD G
EFNTWBEDTH5EZ NS, Directness-accuracy
X, EENZIGE L U TIE SN BB SEBICEREZNTS
LHIMr X ZEETHD. “Exact” 1X “no difference” ¥
WX Nz 7 — R EFFR LR VEGE, “Relaxed” 13FFA L
2B ETD Directness-accuracy TH D, Zh 24 81.4%,
89.4% rE\WEIE o 7. DIRECT 2 — SRICHBWVT
i, Zh5DFH T LIRS S,
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® 4 PR L ZBHEREE L EERINIGE DXt O R E R
RE fi [BEEE]
AR A X (R Z2ISE) 6,273
ARGt A X (ERNRISE) 4,664

TR (BHERRISE) 15.6
PR (EHEHY R IEE) 12.4

8000
mmm | ength(Indirect) - Length(Direct)
6000
4000
2000 I‘ I
. ,_-..-III IIlIIIIlIlIu.l.__
-20 -10 0 10 20 30

B 3 MHENRISE b EENRINE T 2O RO 71

3.3 MEHEISIHR

DIRECT 22— SR8 3 M 2I0E & EEN RN E
DREIA ST 272012, £ +F—2 VBN TORE
IEFTS. R4 IWCHFEL L TOREHERE T, 1B,
HAFEDENTIE nltk™s 4 75 Y O ‘word_punct_tokenize()’
Ay FERAW. ¥z, KF/NCFERFN L ThiRn.
T3, BT A IOV TIE, MHENZINE DT EEN
RIGEED S 1.3 EEEREVWI b5, ZhiE, [
LENRER>7=RETH->TdH, BERNCKRRLZEE
D SN RIA L7500 A & D ZRERRE D 15
2ZeETBLTVWS. £, XE BEICEENSTE
HEERO B TIE, MHERZRISETIX 15.6, EHEIZIG
ETIX 124 T, BENZICEDTTBRV. FEXRICO
WT Wilcoxon OMUE [14] FEML-2 25, 01% AR
KETHETH - 7. 31, XIHT B HEENRIGE &
EENRIGEDOLREDED LA N T kR, KERS
&, XEROEZPLREDHNED 2206, Aflicd %<
AL TNWD ZENHAIRND. DI ehs, HILE
WHEZRIXDNY, HihE XV ERMCESVIRZ 2IcH
WKXEZELS T80T LA VI DI TIERL
IR ENS.

iz, BHERVRIGE & EENZINE BV TSNS
7L —XDEVWERET S, K51, ThZUIBITH
FE tri-gram OBHE L 20 28T 5. Re R, E
BB E D tri-gram 121X “book” % “find” 7% ¥ L —H
BEARL —=RIZLTHRLWZ & ZEENICE X 85§,
“the reference number” D X S IFFEDA TP =7 b %15
TIVL—APHEBCEEN TV Zebh s (RFPKE
TRiD). —F, BENRIGED tri-gram 121X, EENR
JBE T T2 W “is there any” % “I think that” 72 ¥

*5  https://www.nltk.org/
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=& 5 SHE LN 20 HFO tri-gram

EeiDpAITNES BN S
trigram freq | trigram freq
i want to 2387 | find me a 2617
i need to 2223 | i want to 2442
would like to 1969 | can you find 1971
i would like 1903 | please find me 1924
is there any 1762 | all i needed 1807
that would be 1588 | thanks for the 1643
you help me 1584 | in the centre 1628
thanks a lot 1407 | i need to 1623
in the centre 1402 | for the help 1539
i think that 1312 | you find me 1531
i think i 1270 | that’s all i 1403
a place to 1246 | can you get 1376
you have been 1242 | give me the 1358
would be swell 1056 |i need a 1206
such a great 1042 | you get me 1200
i think you 1027 | i would like 1145
you have done 1011 | please give me 1097
a great help 981 | get me a 1094
have been such 979 | book it for 1086
been such a 979 | the reference number 1060

DIL—IABEFENTWES. UEDZens, BHENZE
B EERNZISETE, ZFVEET 2 71 —X3EN
MDD ehaAING.

4. BENBREOEZENGZREANDE WVRZ

RETTIXAHENZINE 2 EENCE WRZ 5 X 27 2%
L, FEBRZITS. AXRZDICHEIE LT, &2 Z7H5M
XEG S AT L DT D AN FE DOHiHEL EHE Z o0
5. BIZIR, 2—F0AN LRI 2 DB AR E
TIMCZAN T 2 BUTHEANTHR LW EER R FEREICE
W Z 5 28T, IWEEROERER LIS,

4.1 R=XASAVETILOEE

KEAZFAN SN RFE BRI R L E5 XD E
R AR A NCEERZ DZARANEWME R THD L
ERA5. 2T, FEHIL [15] 7+ — < A MHEZEH: [16]
REDARANER Z 71T BOTEWHEREZ R L T
% BART [11] 2 ZDXRZDN—Z54 > 2 LTHVS.
RN=2AFAVETANDT —F 77 F v 2N 4 1TRT. KK
F—2 > ¥ LT “<user>”, “<system>”, “<query>” % B/
T 5. “<user>” b—7 v, “<system> b—2 2 EENE
AFERIER O L — IR OERT, > X7 LFIEDERIC
5325282 T, ETABENENORGEDFHEE T XL
RITVEICT S, Fiz, BVEZINRTD 2 MHENRIG
BEOERNIE “<query>” b—27 V&2 53 5. NiEERE+
DFEGH L B VIR N R OIGE 2 RRYIIEICERE L, BART
DLyaA—=RIANTE. B, ANT—2D =7
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<s> U;Iirect </s>

t t t
BART Encoder % BART Decoder

t 1 t t 1 t t t
<s> <user> U; <system> R, ... <query> yindirect </s>

R 4 FHENRIED S EHNIGEND T WIRZ ET IV

R 6 EHENLIEED & EENRICEND S WRZ X 7 O FERRGR

Model BLEU  Perplexity
Transformer w/ history 25.23 2.66
BART w/o history 32.51 2.15
BART w/ history 33.77 2.16

2512 ZHMZIGEEIRELS 512 =2 YHETOA
EANTB. ETADT 74 v Fa—=r T E /ALY
PR E—EEREHWTITS.

FEE2IX transformers [17] 4 77 VA L. ¥
7z, FRIEEEAET VL LT “facebook/bart-base”*6 %
Hwizc. 774 <4% & LT AdamW [18] ZHW, #
BHRIX 25 ¥ L1z, Ny F¥ A4 XE GPU XEVEER
Lo LRy 42 8 ZBWALRES. T —&2D5>b7 0%
LI 2,000 BEEANA =0T X —RF 2 —= ¥ Z I DWEE
TR UTHE L, 5D Z2dlicHvz. 30 =Ry 270
FERERT, ROWIET — X TOERP NI VETILEFTE
fifii 7 — & T OFHEIC W=,

7, WO EZRET 27202, WaEEE2 A
JILRWET L (BART w/o XFEERE) HHELL. =
I E OB EMILT 5 72012, FiiFEHIh TV
Transformer €7 /L% DIRECT 22— %X DA% FHWTHll
L2 ET M DOWT B2 To72. 7%, Transformer
ETMIOVWTR T Y a—& » Fa— I FHPRE
DHNRTTHEIZ ¥ DEFENA =0T X — X% BART &
[ — DEICEE L 7.

42 REERCEER

K6 ICKETNVDOFMET —X12B1F % BLEU [19] &
Perplexity Z/~3. BART ZHW/ZET7IL T, XEEEIE
RERTIETNLDLN BLEU 2a7HEn. 24U, M
RSB INEEBIEZ R L R AU R EBE )G
BEANDEVEZADNTERVI L ZREBL TV,

BART ¥ Transformer {22\ Tl BART @73 BLEU,
Perplexity #I2 K& ERloTWA Z 2N bnb. Z Dk
Roo, o2 OAARSEUH LR 7 L AR, HEY
RIBED & BRI EANDE W Z 2B W T S HETHY
Ko THRLNZHFBONRINIERT 2 Z e h3bhrs.

*6 https://huggingface.co/facebook/bart-base
*TOMEET — 2BV TR BIHKIVNE KRB X SITEAR.
*$ L7z GPU I GeForce RTX 2080 Ti, 11GB Memory.
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R 7 BENLICEOEENBRIEENDEWRZ XAV IIBIT2E

Fel) 72 S5 D ]

USER

SYSTEM

Hi, I'm looking for a place to eat some
indian food.

Do you have a price range in mind?

MRIsE ()

- w/o MEEEE

I want it to be the best place in town.
I want it to be an expensive place.

Can you find me something expensive?

Transformer Can you find me an attraction in town?
CBEx I was hoping for a much more expensive

place if possible.
(omitted)

SYSTEM Yes, The Cambridge Belfry is a cheap ho-
tel in the West.

USER Do they have free internet?

SYSTEM Yes, they have internet would you like me

to book it for you?

MR zIsE (KD

- w/o MEERE

Transformer

i dont think so on the booking. address
and phone number though.

dont need to book it. address and phone
number for them though.

address and phone number isnt needed.

no...just give me the address and phone

address and phone number is all i need

right now.

R T IWERSINEENZIBVEOHZRT. EBROFIT
¥, BART €7 /MIEHERZEED “the best place” &1\
57 L — X%l 2 REZ LR TETWE 2k
Db bh, —FT Transformer 71 T DFFEFRIC IR
LTW3. TEOFNIXIRDE BARHCEEZFITH 3.
XEEERE % FIH L 72w BART (BART w/o XfEE/ERE) T
3, SR BFOERZR O ZER L TLEoTWVA5.
—7, MEEBEEFIHT 2 2 DOE T ISR L
CERDOXZAMTETNS.

5. XMEEIGEERNDER

MEES R T LT e o THEENZ 2 —VIE D/ AN
I —PIECHARNTEIDELWEEERER LTV E WL
IMEICHDE, ANHEFEEEENCE VIR HGEEE
&3 2 AEEIE AT TV ORR L il 21T 5. BRI
&, BIAHOMFEIGEERE TV TH S UBAR [20] 1Ht
L, ANFEFECMATENE X D EZENICEWIRZZDH0D
HLEBTBEISICETNLEHRET 3.

5.1 BEEMNLGEIEAOEVEIZERLICNEGELER
BODIEE

UBAR 3 HATZEBEADTFAMNERET LV TDH 2

GPT-2 [21] ZHi2 U THEE X N7z End-to-End D & X

ZHRIAMREINEERE T A TH D, MultiWoZ F—&XIZE

F R IEERICBWTEWEREZREER L TW5. UBAR
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DEFAT7—F77F ¥ %K 5 (a) IZRT. UBAR Tl
GPT-2 13t L CHEEBEF DRI DL —FFahE AL,
ZDOANEFZ, 2—FHA%ERD T TR X T
WiRW % BURONGEIKE L FHIT 5. FHIX iz xdqE
IREERFIZARTARL R L T DEEIHFRENBFINT
T—=RR=ZAEMEL, FHCER L a— K% GPT-2
WKANT 2 (K TDBY). 20, RIZED XS RIEE%
AT 2REDPZRIT M TREHEEL, HERICT AT A
JIEERERT S, ROI—FHIEB AT SN2 % b FED
W Z#EDIRST Z T, NEEREELZE R LR 6 INEZE
BMLTWL I REFILERS>TWVS,

ARFEERTIZ UBAR "D AN Z—FFHigicxf LT, Zzh
LA U BRI ZRDEHENRINEZK 5 (b) D & 51 L
TANT BT, ANFFHLZEIMCERNIETWIRZ
LEDOEERMERERZBGIET 5. B, THNROBED
BHRID 2 —FFIEDAZ S VRIS RE LTV, FlIEER
WIFEENZINE 2 LTS (DIRECT 2 — 8 IR
INTWBEZNRISE) ZHVS. FHliRICIE, 5 4
THER L EHENRIEENDS W EFLEHWTAN
FEREHENCE VIR b0V S. £, S0z
Wk B MEEM Lo LREFE ST 272012, B35 L THHf
RICS IR E WG5S OMEREIC O W T DG T 5.

R ER T R —RXIZDVWTIERTDETAITDONT
Yang & [20] TORREICHEN L7z, FRIFELHRHL
TW3 22797 9%z MultiWoZ OFIIRT— & &
T 7 — R ANDEED 4 Hi® Yang 5 [20] DFEE L
FRETH 5.

52 REHERCER

P 7 — &2 B B EHliFE R E R 8 1R T. B, FHIR
f£1& BLEU, INFORM, SUCCESS, COMBINED o 4 f#
HTH3. ZD>5b INFORM, SUCCESS, COMBINED
& MultiWoZ [3] HF D & X ZigHaxtatT — Xt v b %
W2 BB A SR RR I B W TREB RIS HIH T % 3R
RET®H%. INFORM EMEERAZEL TR LT Y
T4 T4 GRTFAZRPLANI VERY) BIE@r —K
L7EIETHD, 2—FDO=—XZER LG 2RN
TERLYS50%EX2ZRETHS. SUCCESS 1FER X
Nz @M (EeTHES, JIHEESRY) ZIEMIC
WATEREAETHY, PRHEORNIELRZRETH
%. COMBINED 25 3 DORERHELEZHDT,
COMBINED = BLEU + 0.5 - (INFORM + SUCCESS) T
RIS,

#&D, ETORBIBVWTEHENIIE W 2 -V
IBEEERLZET AL UBAR D 2a7 % ER->TWwW3
bbb, FiZ, SUCCESS ICBWTIEE WX ET

*9 https://github.com/TonyNemo/UBAR-MultiWOZ
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(a) UBAR

XIEEIREE, XIEET A

ez
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X EBIRAE

ez

GPT-2 Decoder

=n =

e ©.

(b) UBAR SWMAZXZEEBETIL

SEARAE, 158771 m .. B3 KT m
GPT-2 Decoder
5 BBEERETLVOETAT—FT7F %
R 8 NEHISE A KD FHAAE R
ETV NS BLEU INFORM SUCCESS COMBINED
UBAR FVIFNDAH 15.07 90.6 77.8 99.27
_UBAR w/ BEMBINE AV Irv + BRORISE (ER) | 1839 911 788 100.34
UBAR w/ BENZIEE  FVIFL + BENZIEE B | 15.27 91.7 79.4 100.82
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