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jumder et al., 2020b; Lin et al., 2019) %
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17 414 3 T2 I 4k Fo TR DN SRAL B &A% A 1R )
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4% AdaLabel(Wang et al., 2021) /& /£
CEM # % (Sabour et al., 2022) Lk @
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Abstract

Due to the lack of conversation practice,
the main challenge for the second-language
learners is speaking. Our goal is to de-
velop a chatbot to encourage individuals
to reflect, describe, analyse and commu-
nicate what they read as well as improve
students’ English expression skills. In this
paper, we exploit COMMET, an inferen-
tial commonsense knowledge generator, as
the background knowledge to improve the
generation diversity. We consider two ap-
proaches to increase the diversity of em-
pathetic response generation. For non-
pretrained models, We apply AdaLabel
(Wang et al., 2021) to Commonsense-aware
Empathetic model (Sabour et al., 2022)
and improve Distinct-2 score from 2.99 to
4.08 on EMPATHETIC DIALOGUES (ED).
Furthermore, we augment the pretrained
BART model with various commonsense
knowledge to generate more informative
empathetic responses. Not only has the au-
tomatic evaluation of distinct-2 scores im-
proved from 9.11 to 11.21, but the manual
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case study also shows that CE-BART sig-
nificantly outperform CEM-AdaLabel.
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et al., 2018) >~ BART(Lewis et al., 2020))
Bosselut ¥ A £ 4% i COMET (Bosselut et al.,
2019) FRIEHBA » TUAARE % T AL
JR Ao Fa sk B 0 SR g o

Sabour et al.B7 J& I COMET 4 a8 % 3% -
B3 ED #at K= B a3 AEF (Dist-1)
B (Dist-2) %4 M3] 0.66% & 2.99% ° &
R L ETLEESTRIBABFTHIEER
EARZEA A RS RN S HFETAIRAE R fo
TADNERAL T AR AR ] R R 35 58 4 px, % Ak
W7k o RRWLERAATHRE @

o HRMIRIA—1B T VL A 38 JEAE T BAZAZ R
4-H 89 7 ik AdaLabel &R £ CEM A A
@ AFHFHEEREY > L CEM A
8 7 ik A48 b » CEM-AdaLabel T vA 47
124 Dist-1 & Dist-2 £ 0.79% A& 4.08% °

e M CEBART # #@ T 48
BART # & fo 5 #8388 69 % 3% R 38 76 R
28 RJE A R F ik B3R I Dist-1
% Dist-2 £ 2.35% % 11.21% °

o CE-BART % 8 #3¢f&fo A T38 46 LA I
FR S T HEBEHRE (Case
Study) #% %% CE-BART Tl z 4 &
%13 B A B S0 RE o

2 AR R

2.1 F g R Mo AT A

B A F K Fe Rk 6.4 WordNet, ConceptNet,
FrameNet, Atomic, % % 3k 423k /& o Concept-
Net(Liu and Singh, 2004) & —18 % 3& 5 69 a
HE o FRATEFRAFZIH TR AR o
S gk B A VAA RS B B~ B ARAZ A 4 R B B
0 =4 KR = —B& MR (F]: A net is used
for catching fish * T VA& T m& (net, UsedFor,
catching fish)) © #£ ConceptNet (v5.7)(Speer
et al., 2017) FPEH AR EZ BT KL E R
1 Wikitionary ~ WordNet ~ OpenCyc ## DB-
Pedia ¥ R4 403k & &5 > 484 88 2100 &
f83% ~ 800 % 1E A L &g & B4 36 M 1% (rela-
tion) » &M iE &5 & FoK (Hl4e : UsedFor,
RelatedTo, Antonym) Fo 4 32 F sk ek (F4= :
HasA, PartOf) > AT ¥A ConceptNet & ) 5] S
FZ AR > HAFARMMRERR o
ATOMIC (An atlas of machine common-
sense)(Sap et al., 2019) 2| & % & #& "If-Then”
ik KETH 88 HMEA LY
22 Jo K T B o "I Then” B A& T ¥4 9 A&
ZR#E () FHEHRCERE (If-Event-
Then-Mental-State) * (2) ¥ # & K F 4 (If-
Event-Then-Event) * (3) F # & & & % A
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VABRIR 6 JE R L3R SRR o LSRR AR
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Sabour et al., 2022; Zhu et al., 2021) °
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AT VAR S ~ TR Ao 38 8 Mo B JE R8Ty e
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Wan, 2018; Zhou et al., 2018) i & ¥ £4F €
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FTARBEH LT UH AR EFAE R
J&; Majumder ¥ A (Majumder et al., 2020b)
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BE e R P AFE 2R ENEE - Zhong
¥ A (Li et al, 2021) 2 CARE B A &
HAET —EAA R RFKE L (EA-
CKG) » 1 A 2 ConceptNet # n-gram I &
K4 message #7 response F 4% concept *
T & = LM E & B {message concept, emo-
tion, response concept} * F& T Ji I B2 3% BL 69
7 N Sk LA EA-CKG L35 — 18 4a 3,
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Dialogue History

Speaker: | feel like a terrible sibling right now .
Listener: What did you do to feel that way ?

?

Speaker: My sister , who lives out of state and | do not see often, was recently in town

visiting our dad . | did not visit with them .

Response

[ | am sorry to hear that, you could make it up to them by going to visit ? ]

Figure 1: Empathetic Dilogues (ED) A #} & #3541 o

# AR A TransE(Bordes et al., 2013) & £
B AR A B R A Jﬁl\lﬁﬁjﬂ% P
AR ABBREERZOHOMMBME > &
# A5 EA-CKG M 8 % &A= 15 & & 1 2] &
7% Transformer(Vaswani et al., 2017) #9 = &
A AR F > # ConceptFlow(Zhang et al.,
2020) T Fl#5% » CARE T % % 38 09 5018 Ik
#o CTRAEAHFOFRRERTE ~ Li ¥F
A (Li et al., 2022) ./ Fl 4% 5 KEMP #
A s AR B £ 4355 ~ ConceptNet Fotf B i 32
NRC_ VAD(Mohammad, 2018) AA%# 1 & 4o
WK E > AN CARE AT M ITA HEmE
s — 18 R A B 8 F SR Je Sk B 3% > KEMP &
St BB HERBUHJE P ConceptNet F £ 3
R IE B AE 8 concept KA AR B FE 0 AR A
multi-head graph attention & £ # node * #&
T VA 4% A eE A AR A 89 B B B Sm o

3 WEA RAEF R
&mé%‘%aﬁiﬁ&%’&%
MET % sk smak & R 7 ik o
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A P 93 A > HAMAF Dialogue History
AR FAEAE AN 0 A Z AR LB LRA
BAERGHEE -

3.2 FRkpmERIE R
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M AAR A 6 Sk a0 ATAR AR 2 2
A& T 6 A &R CIRFIES » FT A F Rk dm i,
77 @ P &6 R VABLEE F AR A BT 09 B 17
£ ATOMIC T H#AE/ R RAELESLRF
oA g LR S TRNG  FHEHAY
F & (xBEffect) ~ A FH9RIE (xReact)
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o ,E, P Y
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r e :UReact °
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Figure 2: CEM-adalabel
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4 FERRSEALH R A AR

KR E R IE & A R SR F RS S
EJE A RAEA Z A 99 £ CEM-AdaLabel
F2 CE-BART °

4.1 CEM-AdaLabel

st A A K 7 Transformer(Vaswani et al.,
%M’iTi&ﬁﬁ%ﬁ%%gﬁ%g
KA CEM(Sabour et al., 2022) =4
BEROYGIFR S TR Adaptlve Label Smooth—
1ng(AdaLabe1)(Wang et al., 2021) » B4 R
do B2 o oy Ak L E MR %] CEM—AdaLabel
7 %% %% (Huang, 2022) °

4.2 CE-BART

A# LB # € £ A& Commonsense-aware
Empathetic BART ( i # CE-BART) ° st A
,%%%@M%BAKFﬁ@!@amsaahzmm’

&4 ATOMIC-2020 ¥4 & L4735k 89
(DMEFﬁN’iN%%%I3 6L 4 = {8
2 F kSR (Knowledge Acquisition)
W E\%E‘%\iﬁ'] (Auxiliary Emotion Recognition) #»
= J& 4 A% (Response generation) °

Au: ary O € T r
CLS Head
Shared BART I
Autoregressive
Decoder
<s>yeah ... <SEP> did you

[

yeah about ... <SEP> did you ...
N

Response Generation
LM Head
T
T T

Autoregressive
Decoder

&
4
>
>
>

. <SEP>No I ... <SEP>| why did you feel guilty ?

Bidirectional
Encoder
%

Bidirectional
Encoder

=

<SEP>No .. <SEP>  veah about ... <SEP> did you ...

<KNOW?> To be safe ... <SEP>

_—
_—
Knowledge sentence

| Dialogue History D |/// | Knowledge Acquisition |

Figure 3: CE-BART # % R #%

BART & — 18 37 Transformer % 4569 4%
A A% @ %A% (Bidirectional encoder) ##
B 5 A 5 (Autoregressive decoder) »
#skr XA AE &2 R RAIOE LA E
BARARTRRE A - #2 BERT FF#E
BERT RA4%& A [MASK] token ### 30K F 89
F s {2 BART & 7 b AR B R 7] &
BWA o BB AR AT 44 noise &
LR IFRE TN > AIAE I BERT £
Aaﬁ%ai&%&ﬁ BEARESL @4

BEMAL GPT2 4 TG LT L6E 8 o
# BART AL 3k 7T w4 Beig 3 & A 12 3 fedt
B (Bl F P9 HAEFR ~ 5D £ RAEF
token - #1EFH A K EEFE) c mAMER S

302

3

£ 5 (Multi-task learning) R % H = J& 4
et Bk o

4.2.1 TEE R

e AR B 7 5] A R AL FS 0 BART A
AEH—BACFEBE > FTACT A AR
HF 7| A RAEFF BT - e H 5B L P oyt
EiigAe R B A EZZ M e L — B4R token
<SEP> » % ikdm 3k 69 3% 2 &0 ¥ 8 3.2/ 5
%5@ﬁﬁﬁﬁfﬂk&iﬁmﬁﬁm%%
token [Know)] > B #9:% & T 3RAZ A 4o i 13 2k
R F SR 0 AR T AT P A
FREFINEEYRTI K = [Kireact ©
lentent S K:L"Need 2] K:):Effect 2] KxWant] ;]!j.
L7 14 A 2] BART &3 %mkﬁ’%%@
3535 P 418 token 8IS BAKRE » REMHL
2| BART 84 #5 & 4= g 75 5 E%&ﬁﬁ?
RS R A€ A A (right-shifted) 9 =&
B3 BARER Y = [y1,42, 03, ... ym] RE
B M ARE BB X Lopy AFTH A HHM
A48 R (Negative log-likelihood loss) ©

M
Lapn = — ) log P(y;|D @ [Know] @ K, y<;)
j=1
(1)
4.2.2 T ERS|
T B3| "I VAR ALR J7 2] 4 B4R 7 » 48 F 694
AARIES] BART 44 % %%% » RE ISR
75 35 1% — 18 token #E 69 R &[S K RBAE B
label » 3y A & — A LM % ’\ # 5% (multl-class
linear classifier) © % R %3 E £ D 09 EFE
BB A e » PIBAR D HEE e o —4A
A HAUARIE K (Negative log-likelihood loss)
"r’-ﬁ- #EHEI % LC’LS

Lers = —log P(e|D)

4 2.3 Loss Weighting

BAUINRGB R L dRIEo5am: £ REE
FiEES Lcen Fo - F48 & Lops e L & VA L AR
yEmtEde s B EI o FA 10 o A4
REJEAR K EGHEE o

(2)

L =
B
THHE
TRHRERE DAL FRL: ‘t%‘faé'l’ilf"i

iﬁu‘ﬁ“?ﬁﬁuﬁﬁiﬁkm PEEY AL 0 A AR
JbﬁtﬁlEﬂ)(RashknletaL,2019)5Ké%ﬁtzatb

(3)

(1 -a)Lers + aLgen
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1
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BIRA M 7 ik - ED £4£ Amazon Mechanical
Turk B ERAE S /B HFHETHE
6,4 % 25k 89 — % — HZOUREE  WR 2R
R#ABEHEE ARG ERREERE - KT
AAKRELZ T HRY  —BEEREHR - —
B FVE T o 3Las B REMBAL AR
2 BoEE R B R A BB EE TS E T R
FEER s BB EMATHEE - ZHEE
BT 32 B4 G0 F 9 HE SRR o RIS
R ABBERMA - RIS ERE B
Za o BIEK AR E P AT 40,201 1B
35 EEREE P HEAF 5,359 EHE - £RRKE
T AT 4,836 B35 o

5.2 B

# MR M Perplexity (PPL) #= Distinct-n
(Dist-n) 1 & &A1) £& 8 F3- 41842 - PPL
REBUH L ZERDEEHERE  REEE
FRMEI— R E - BR T RAEAMK
EHRAL > A K5 M 2L FRE > p(w;) £F
i A7 6 F o BfS EALR » PPL AL > T4
KR AE 2 AR I JE B AR S o

PPL = P(wiws...wy) M (@)
r 1
M
N 5
g P(wi|w1w2'..wi_1) ( )

Distinct-n 2] & & R 8 = & F R F n-
gram 89 06H] > AX6F > Count(unique n —
gram) & &~ EJEF R EH G ngram HZ,
Count(word) &= J&F n-gram 3% 69 4843
# » Distinct-n AKX R T ARG F RS
R R AT AR S AR o SLoh o dARMR
& 69 B A 1 R - FAAE B DR AL 8 — 3 5
AL G TRR G EERE (Acc) o>
A7 AR F TP REESHANY EH HE > TN
AEFENSFG AGIKE > FP AR A
B3 > FN ZRARSERY AL HKF -

Distinetn — Count(unique n-gram) (6)
Count(word)
(TP + TN)

A =

Ceuracy = (rp L PP FN +TN) )

AHAEERERL AT AR AL S
# MIME, KEMP, CEM A & # 4 CEM
AdaLable # CEM-AdaLabel (Huang, 2022) °
K42 B8 CE-BART LEFTH A B+t
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2 S @A KR KA L e R g AEA s CE-
BART # PPL - Dist-1 # Dist-2 E WA 1¢
M COMET 4 A% #4e 3k F M4 CE-BART
B EAFHER > R EIE I Jo kA B MR &
AREE  RELEREREE LT —BHR A -
TS T BART BAKE A L&A £ R
FoRHE DI 4R8 o BT A R B4R BART 24 -
BAREIRET BFREA 275 9B R
237 A AR TR I SRAE A 69 7 vk A e B A AR K
B EE o

5.3 Case Study

&2 7 T #H A% KEMP ~ CEM ~ BART #=
#4142 % 89 7 % CEM-AdaLabel ~ CE-BART
AR JE o £ B —AEFB] P RGBT
KEMP #iE 6 #RALABTFELE @
CEM 4 69 s g3l A 69 3638 K2 B 336 &
4 #BF T > CEM-AdaLabel 2|2 A 18 B
BIHEHE 264 (scared) FT A A R
WO FHREA 2R A VA 0 F RS o
CE-BART R 456918 B 2| 3456 & o 2 £ B A
BAANB A RITAT R E 4T B %
£ A A b Baseline #2648 & (oh
no!) #2342 (Did you call the police ?) # =
J& o By 3L So A FA DN ARAE AN S SR Fo R AT
AE BT HIERE -

FoREBBETTESHREREERAR
F2 69567 » KEMP ~ CEM ## CEM-AdaLabel
2957 335 4 4% 3] 89" Thet’ve helped a a lot”
) 13 6] TR AP 69 S ERARATF R B T AR 0 BT
YA CE-BART #aBL 3| it 32 & R AP AR VR 1R 49
RAFEGHEA ©

5.4 AL

AT A R E BAEF I P 0 ALIHE T A4
AL 7 NEAT o B — A Z RABZA BRI
AbatE ~ A8 B A B 300 3 7 @ E A R A © R
AT 13 5 093 HoAERRER —¥%
ERETORERENZ MEZEEFOEE - 12
Ao HE 13 5 SORBRTRETRAZ
MAP AR » 3 EHARZH MG —BHEEK
& s BT VARG AZ 138 A 3R A5 B AN M A o b o
B RBEEEARIEMBREGERTEER
IFEG KR (EAR ALY E4F 4 1T & 0945
2 > BB AE M E R T G R AR
B o

Ak » &M% % Sabour ¥ A (Sabour et al.,
2022) B9 AL fEF k> HAS T HERE
% o #% CEM-AdaLabel ## CE-BART # & J&
Rt P2 RAZEERYEHEELFUT
ZfAAR R EIE AT G
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Model PPL Dist-1 Dist-2 Acc(%)
MIME(Majumder et al., 2020b) 37.09  0.47 1.9 31.36
KEMP(Li et al., 2022) 36.89  0.55 2.29 39.31
CEM(Sabour et al., 2022) 36.11  0.66 2.99 39.11

CEM-AdaLabel 36.3 0.79  4.08 38.1

BART 12.87 1.9 9.11 52.33

CE-BART 12.59 2.35 11.21 51.29

Gold Response - 598  36.84 -

Table 1: A E3#iEe94 %

Emotion
Dialog History

lonely
Speaker: I there, don’ t know what to do, just broke up with my girlfriend,
we were 8 years together.

Knowledge sad, to be alone, to break up with his girlfriend, to find a new girlfriend,
gets depressed

KEMP That is a good idea. I hope you have a great time!

CEM Oh no! What happened?

BART Oh no, that is terrible. Did you find out who did it?

CE-BART Oh no , i am sorry to hear that . i hope you can find a new girlfriend
soon .

Gold Sorry to hear! Do you have any idea about the break up? Did you think
about it?

Emotion grateful

Dialog History

Speaker: When my wife and I had to move for her to go to school, we had
a lot of trouble finding a place to live until my parents were nice enough to
cosign on a loan.

Listener: You must be so thankful !

Speaker: We are. They’ve helped a lot during my life, but this might have
been the biggest one.

Knowledge happy, good, to be grateful to them, to be helpful

KEMP That is great to hear! I hope you have a great time.

CEM That is great news!

BART That is a great credit! I am glad you had a good support system.
CE-BART That is so generous of them! You are so lucky to have such a great family.
Gold They are really wonderful. Do you have plans to show how thankful you

are?

Table 2: Az LR EE A Fo baseline A & 5 = JE 69 £

. Bl (Emp.)

B (Coh.)

: IRE © JE A AR AT 8 3E AR
HEHEIL ) L2 FA 69 H 4 -

1] 75

PEEZRE N8 nﬁwﬁiygg%g
o e iR E IS CEM-AdaLabel 4844
. F}JF{@@FEQQE:‘E@;}T ;,E:"f’@l’;‘a]’ﬂﬂ*]z Hﬂ'{;’ ﬁﬁlméﬁﬁ?. , E.P]&{Fﬁ%}&

CEM-AdaLabel ﬁfT VA4E R TE IR AR A 1R

Bl -

A2 BF (Inf) : MA@ EARE T A M 32

EXHE S

EAVEEAC B X EHILT 100 HEJE » 5
m?ﬁ@Aakiﬁéﬂﬁoﬁﬁﬁ%%%’
B @iFahtE s 8L DR > E4EA
Cohen’s kappa A& (k) £ RERZHZ
Mag—8M AF 04<k<06 AT FF—
UM o

4o &3 P77 » CE-BART & =187 @Ak 4& #

)
RN

v
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23] CE-BART &4 s k& )E (13.23 18
BF /@) > @ CEM-AdaLabel & 4 R $ 4
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Comparisons Aspects  Win  Loss K
Emp. 86% 55% 0.61
CE-BART vs. Coh.  85.5% 9% 0.73
CEM-AdalLabel Inf. 94% 2.5% 0.56

Table 3: ALFFfE LR
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