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Situation

2 el Staying at home with kids and stopping outside work. M#EZF %E % £, 1$-U:F| ﬁl\ _I—_'T/E °

<personX stay at home with
kid and stop outside work.

?
xAity; responsibic> Hi there, can you help me:

<personX stay at home with I'll do my best. What do you need help with?
kid and stop outside work, (Affirmation and Reassurance—Question
xEffect, gets yelled ar> s =% 748 S H iz S N (V= > = <
/ ith my kids b thei re school., S . N \ L —
KEAW ot i o Lo o s ol s ROBF, B HNOERERE.
C QMF—T I can understand why that would make you feel depressed.

(Reflection of feelings

iﬁiﬁotjpiiiigjgressed“ Do vou have any advice on how to feel better?
<personX had to quit his job, Yes of course. It's good that you are acknowledging your ., SRET TR o= . 2
xWant, go fo work> feelings. To improve your mood you could practice SR RRNBCHRIZMHTSE. AT HE

hobbies or other things you enjoy doing. e
(Affirmation and Reassurance—Providing Suggestions /N

B, RUMNGIZHHEMIRERMAFE.

63 18j5) 5 EBAXNER, UHEBFRENAE B @R,
BRRE ERMFEINEULNHSKPESZNELE, MWRERNEELD,
BEMZE ST KRBMENLSE. sIVIMES, FRUERRFEHA .

RN REE XMIRTENEN, BE/NOAREENFEFMBIIZE A

Figure 1: An Emotional Support Conversation Exam-
ple.
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what's wrong with you EOS

A
situation s —» :
COMET B‘n Feed Forward
0’
Add & Norm
e T 1
m E— A A8
context ¢ 8 r? * T 318 >[ c-Attn } [ T-r Attn ]
[CLS] | am feeling sad s —>C—> A A
Add & Norm
A
; Self Attention
seeker's |
[CLS] what's wrong with you

postx |COMET B*

Multi-Factor-aware Decoder

Mixed Strategy Learning

Mental State-enhanced Encoder

Figure 2: The overview of the proposed MISC which consists of a mental state-enhanced encoder, a mixed strategy

learning module, and a multi-factor-aware decoder.
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Situation

!l Staying at home with kids and stopping outside work.
<personX stay at home with
kid and stop outside work. 2
xkits: necoonstblis Hi there, can you help me: D
<personX stay at home with I'll do my best. What do you need help with? C
kid and stop outside work. (Affirmation and Reassurance—Question
xEffect, gets yelled ar>

— 1 feel depressed because I had to quit my job and stay
~ home with my kids because of their remote school.
COMET I can understand why that would make you feel depressed.

(Reflection of feelings

X Boyou have any advice on how to feel better? (

- Yes of course. It's good that you are acknowledging your
feelings. To improve your mood you could practice
hobbies or other things you enjoy doing.

(Affirmation and Reassurance—Providing Suggestions

<personX feel depressed.
XAttr. depressed>

<personX had to quit his job.
xWant, go to work>

Problem Formulation

the target is to estimate the probability distribution p(7|c) of the dataset D =({c', r

where ¢ = (ug), ug), ey ugt-))

situation s >i :] -
COMET B*

context c
[CLS] | am feeling sad ...

3 lapooug

what's wrong with you EOS

seeker's
postx COMET B

Mental State-enhanced Encoder

Mixed Strategy Learning

A
5 r&c‘,t\ttn e r | Feed Flc:;\.:rard |
—>|  Add&Norm |
T ‘:40 A \Ag
»s * T Ty >[ c-Attn ] [T—rAttn ]
M i | L ets
[ Add&Norm |
A
r_\r | Self Attention |
= » x-c Att -r Att |
H = A" [CLS] what's wrong with you

Multi-Factor-aware Decoder

————

(N

1=1

the seeker’s last post (ut- terance) as x. the probability distribution p(r|c, s, x).



o ATAI
@ Chongaing Lhiversity Advanced Technique of

of Technology Atificial Intelligence

Mental State-Enhanced Encoder

situation s

—>
COMET B’ C = E(CLS,u1,E0S, ua, ..., uy,) (1)

N.

- ] _ B* = coMET(rel;, s) 2)
= e
context ¢ g > > P’ * T /8 B 7=t
[CLS] I am feeling sad ... ] ]:D | where NN, is the number of pre-defined relations
m in COMET, and rel; stands for the j-th specific
relation, such as xAttr and xReact.' Note that

given a certain event-relation pair, COMET is able
to generate multiple “tails” of free-form mental
seeker's
postx |COMET B e 7 state information, B? is a set of N; mental state
blocks, i.e., B5 = {bj}?ﬁl Similarly, we can
) o
Mental State-enhanced Encoder Mixed Strategy Learning obtain the set of mental state blocks B using the
seeker’s last post .

Ax

Z = softmax(H*-C") - C A xAttr £TAY X ESHPNAE, Nk
@ .
xReact AMIX WEHHNRN.

H® = [hila %,11 ey ?\Tst,ll 3)
h = E(bS) H* = LN(H* + Z)
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Mixed Strategy Learning Module

I
p? = MLP(C}) (5)
where MLP is a multi-layer perceptron, and p9Y
"g"' 2 - - - records the probabilities of each strategy to be used.
= | B =p’ T (6)
response generation. Here, we masterly learn from
the idea of VQ-VAE’s codebook to represent strat-
) _ egy(Oord et al., 2017). The strategy codebook
H* H* A" T € R™*9 represent m strategy latent vectors

(here m = 8) with the dimension size d. By weight-
ing T" using pY, we are able to obtain a comprehen-
sive strategy representation h?Y

Mixed Strategy Learning
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what's wrong with you EOS
A

¢ Feed Forward
A.
Dl‘
—> Add & Norm
T A
— le T Lo
— 18 >[ c-Attn ] | T-r Attn ]
= £ lot f
Add & Norm
A
Self Attention
|
A" [CLS] what's wrong with you
Lcarning Multi-Factor-aware Decoder

Multi-Factor-Aware Decoder

A° = CROSS-ATT(O, H)

A® = CROSS-ATT(O, H®)

A" = CROSS-ATT(O,H") (7)
AY = CROSS-ATT(O, hY)

O =LN(A°+ A° + A + A7 4 O)

Ty
-C’.P - = Z lﬂg(p(rt‘rj{tu C, S, Sﬂ))

= (8)
EQ’ — —lug(p(g|c, S, ;E))

where n, 1s the length of response, g is the true
strategy label, L, is the loss of predicting strat-
egy, L, 1s the loss of predicting response, and L is
combined objective to minimize.
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Experiments

W = | "R B B F =N |

_— Question

mmm Restatement or Paraphrasing
mm Reflection of feelings

N Self-disclosure

Category Train Dev Test

# dialogues 14117 1764 1764
Avg. # words per utterance  17.25 17.09 17.11
Avg. # turns per dialogue 7.61 7.58 7.49
Avg. # words per dialogue  148.46 146.66 145.17

Table 1: The statistics of processed ESConv dataset. Figure 6: The strategy distribution in the original ES-
Conv dataset.

Model ACC(%)tT PPL| D-1t D-217 B-21 B-41T R-LT M%)
Transformer - 89.61 1.29 6.91 6.53 1.37 15.17 10.33
MT Transformer - 89.52 1.28 7.12 6.58 1.47 14.75 10.27
MoEL - 133.13 233 1526 593 1.22 14.65 Q.75
MIME - 47.51 2.11 1094 5.23 1.17 14.74 9.49
BlenderBot-Joint 28.57 18.49 412 17.72 5.78 1.74 16.39 0.93
MISC 31.63 16.16 441 19.71 7.31 220 1791 11.05

Table 2: Automatic Evaluation Results on ESConv.
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Model Fluu. Know. Emp.
Transformer 0.62 0.31 0.29
MT Transformer (.78 0.34 0.82
MoEL 0.36 0.80 0.33
MIME 1.13 0.27 0.35

BlenderBot-Joint 1.87 074 121 Model D-17 B-27 R-LT M(%)?7

MISC 1.84  1.06 1.44 MISC 4.41 731 1791 11.05

w/o g 385  7.09 16.75 9.85

Table 3: Manual Evaluation Results. The Fleiss Kappa w/o s 439 635 17.05 10.06
score (Fleiss and Cohen, 1973) reaches (0.445, indicat- w/o x 427 649 1703 10.09

ing a moderate level of agreements.

Table 4: Evaluation Results of Ablation Study.
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Situation
Seeker My boyfriend and I recently broke up due to long-distance relationship and the impact COVID-19...
Context
Seeker Hi, I'm hoping you can help me get through this difficult time.
Supporter Hi, can you please explain the difficult time you are having?
Seeker My boyfriend broke up with me and I've been upset. We live in different parts of the country and...
Seeker Have you ever gone through a break up?
Response
Transformer I am so sorry that you are not able to get your friends and family. (Inconsistency)

I have had a similar situation and I understand. It was the only way I was in similar situation, I have
found that way to get out of my life. I have ... and 1 was in a similar situation. (Repetition)
MIME I know it 1s hard, but it 1s always good to do things out for yourself. (Poor Empathy)
MoEL I am so sorry that you are feeling better. I had a relationship with your boyfriend! (Aggressiveness)
BlenderBot-Joint | I have not but i have been through a lot of breakups... (Conrradiction)

I have been through a breakup and I can tell you that it was very painful. I have had to move on
MISC . . )
from a relationship because of it. (Strong Empathy)
Ground-Truth It sounds like you are really stressed over the breakup and you want to know how to move forward.

MT Transformer

Table 5: Responses generated from MISC and other compared models. Some words are omitted due to space limit.
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<xEffect.
S [
Component D-11 B-2+ R-LT M%)t A
Uhave been through a breakup and 1 can tell you that it was very painful.
MISC 441 731 1791 11.05 e ———— e —
M]SE 394 ?-{}9 1693 10'53 ‘. 035 Qu Questic |
Table 6: Results of MISC with Different Emotions. ,L m p:?ﬁ ,SC’
22:1[. llll S/

o

Figure 4: The visualization of how the MISC organizes
the response under the effect of multiple factors.
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0.8 ::: ;:Cldelﬂnl-jmnt -'__,:::;:
Strategy D-1t B-21 R-LT M%) P
Mixture 441 731 1791 1105 o e
Single 479 630 1701 1022 1.

Table 7: Comparison of different strategy modeling.

[ n4 a6 o [ n4a a6 =1} na an 12
corwErsation progress corwErEation prograss COMVATSEtion progress

(a) predicted by the MISC. (b) from the test set. (c) predicted by the BlenderBot-Joint.

Figure 3: The strategy distribution in the different stage of conversation.
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