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Wﬁaid of going near heights. ]

0 Agreeing

Embarrassed & current approaches to empathetic response generation focus

on capturing implicit emotion within dialogue context,where
the emotions are treated as a static variable throughout the
€2 conversations.

Yeah, last year [ went to Disneyland and got on
the elevator game and I almost cried hahaha.
1

a Ref

CEM: [ Oh no! what happened? |

MIME: [ I am sorry to hear that. what happened? l

Casel
Case2

I love YouTube. been listening to all my classic
tracks. Tupac forever .
B —
.

[] started out with one hit wonders but ended ]

up at Pac. I miss my youth lol.
(Want) Have fun
(Want) to reminisce

e — CEM: ( That sounds like font| simply importing commonsense knowledge without
3 harmonization may trigger the conflicts between knowledge
(Intent) To have fun
(React) Nostalgic

(React) Happy
Ref: Me too. I always end up on the and emot'on
k| a0s hip hop station on pandora.
about old times C:&b

= = XXX

Figure 1: Two cases of multi-turn Empathetic Di-
alogues. The first case shows the speaker’s emo-
tion went from fear at the beginning of the conversa-
tion to an embarrassed self-deprecation, ending with a
happy mood. And the second case shows that CEM
chooses the wrong knowledge leading to inappropriate
response.
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Figure 2: An overall architecture of our proposed model.
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Task Formulation

Utterance and rrewtirmionient oenetoeton et | = [C1, 0 O]
Knowledge Encoder . . .
0, Uy Uy EI = [eiy,...,eiN_1, eiy]
"I_I Uz 32 32
= Utterance and Knowledge Encoder
l_:j. : § uy/ kg L 1 |
2, = |~ 0. i) 0, Utterance Encoding
{wg, up, oo U1} = up| Ky - U,
K = {ky, kg, o k : ) (:} C. =
=tk ookn) 5 i = ['ZUCLS,’U)l,'ZUQ,...,’U)Li]
i | - § 1% Emotion Flow Perceiver
COMET i - RN N, _
[ K ] lL_|JI: % — / ( ‘ ' ) Knowledge Selecting HU@' _ TRSERC(EMBC%)’ (1)
T | @ = Decoder
:iggg Knowledge g§ U?L = H U; [0] . (2)
e xWant Selector 8 ok Response
[ xNeed (CI’O?S S % Generation
EReact Attention) hE Knowledge Encoding
— —

Hpg, = TRSg,.(K;)
K, = Mean(Hg,)

Figure 2: An overall architecture of our proposed model.
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{w, uz, ooy Up 1} % Uz ka S o, ( =
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Figure 2: An overall architecture of our proposed model.
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Figure 2: An overall architecture of our proposed model.
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w

Training Objectives

Response Emotion-
Intent Recognition

Les = ﬁ?hsg + Ep're + Laia- (15)

emo

T V

(@ Laiw = — 33 widi (ci)log(P(ui]C, y=1),
_ t=1 i=1

(16)

Knowledge Selecting
Decoder

L= aﬁnll + /8[-:0!3 + F)’ﬁd?iva (17)

Response
Generation

=



ATAI
Advanced Technique of
Artificial Intelligence

Models PPL Dist-1 Dist-2 DE Acc. UEI Ace. REI Ace.

MIME  37.08 0.31 1.03 29.38 - -
EmpDG 37.77  0.59 2.48 30.03 - -
KEMP  36.89 0.61 2.65 37.58 - -
CEM 37.03  0.66 2.99 36.44 - -

SEEK 37.09  0.73 3.23 41.85 34.08 25.67

Table 1: Automatic Evaluation results of baselines and our model. The improvement of SEEK to four strong
baselines is statistically significant (paired t-tests with p-values < 0.05).



. . ATAI
) Chongaing Lhiversity Acdvanced Techniue of

of Technology Artificial Intelligence
EXperiment
Models PPL. Dist-1 Dist-2 DE Acc. UEI Ace. REI Acec.
SEEK 37.09 0.73 3.23 41.85 34.08 25.67
w/o Utter 37.37 0.70 3.13 38.9 - 30.41
w/o Res 3797 0.63 2.74 40.82 50.48 -
w/o Utter & Res 38.48  0.60 2.70 39.7 - -
w/o Emo 37.67 0.61 2.66 41.27 35.88 23.37
w/o Know 37.35 0.31 1.19 41.07 33.53 25.58
+ Others know 37.50 6.90 2.88 38.25 34.43 24.32
+ Context Enc  38.68 0.67 2.60 41.81 32.86 24.45

Table 2: Ablation study of our proposed model SEEK. The best results are marked with bold.
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Comparisons Aspects Win Lose Tie
Coh. 243 17.1 586

Models Coh. Emp. Flu. SEEK vs. MIME Emp. 314 222 464

Flu. 28.6 259 455

MIME 2.84 2.97 2.87 Coh. 321 263 416

EmpDG 2.85 2.78 2.76 SEEK vs. EmpDG  Emp. 35.5 274 37.1

KEMP 2.73 2.80 2.80 Flu. 269 223 50.8

CEM 2.82 2.99 2.75 Coh. 29.2 252 456

SEEK vs. KEMP Emp. 288 199 513

SEEK 291 3.02 3.07 Flu. 387 156 457

_ _ Coh. 273 248 479

Table 3: Human evaluation resuhfs. We apply Fleiss’s SEEK vs. CEM Emp. 334 275 39.1

Kappa, denoted as «, to measure inter-annotator agree- Flu. 357 216 427
ment, where 0.4 < k < 0.6 indicates moderate agree-

ment.

Table 4: Human A/B test (%) on the three aspects: co-
herence, empathy, and fluency. The comparison results
directly shows SEEK outperforms the four baselines
models.
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Speaker: 1 love YouTube. I've been listening to all my classic tracks. Tupac forever. (Nostalgic)

Context Listener: 1love me some Tupac. Real talk. (Acknowledging)

Speaker: | started out with One Hit Wonders but ended up at Pac. I miss my vouth lol. (Nostalgic)

Speaker  Emo-

tion Nostalgic

MIME I am sure you will be able to get a new one.

EmpDG I am sure you will be fine.

KEMP I am sure you will be fine.

CEM That sounds like fun!

SEEK I do not like that, but i think they will be able to get the old times . (Nostalgic)

Golden Me too. I always end up on the 90s hip hop station on Pandora. (Nostalgic)
Speaker: Yeah about 10 years ago I had a horrifying experience. It was 100% their fault, but they hit the
water barrels and survived. They had no injuries, but they almost ran me off the road. (Guilty)

Context Listener: Did vou suffer any injuries? (Questioning)
Speaker: No, I was not hit. It turned out they were drunk. I felt guilty, but realized it was his fault.
(Guilty)

Speaker  Emo- :

tion Guilty

MIME I would be too. T would be so scared.

EmpDG I am sorry to hear that,

KEMP I am sorry to hear that.

CEM That is so sad.

SEEK That is pretty scary! I am glad that you were able to get in out! (Sympathizing)

Golden Why did you feel guilty? People really shouldn’t drive drunk. (Questioning)

Table 5: Two cases of generated responses by SEEK and the baselines. We annotated each turn with the emotional
or intentional labels at the end of the utterances. The words relevant to the predicted labels in SEEK’s response are
highlighted in red.
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Type X_intent X _need X_want x_effect X_react
to see the - to have an ultrasound to see what the - is to see the - -
to know the gender | to see the ultrasound to show it to their friends | to see the - excited

Knowledge to know the sex to have the ultrasound | to show it to everyone to see the ultrasound | surprised
to be informed to have a - to show it to others to be happy joyful
none to get the ultrasound to see the - we get excited relieved

We asked the doc to put the ultrasound in an envelope so we could record our reaction to the gender reveal.

Context : .

I was very happy when I finally saw it! (Excited)
SEEK Congratulations!
Gold Congrats! what gender did your child end up being?

Table 6: The visualization of the cross-attention weights of selecting knowledge in SEEK.
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