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An Emotion Cause Enhanced Model with Latent Variable for Emotional
Support Conversation
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(School of Artificial Intelligence, South China Normal University , Foshan 528225, China)
Abstract: Emotional Support Conversation (ESC) systems are crucial in many applications, such as customer service interactions and auto-
mated psychological therapy. However, existing ESC systems typically overlook two important issues: (a) they generally rely on simple emo-
tion labels to describe user states, capturing the reasons behind users’ emotions less frequently; (b) they often focus on optimizing strategy se-
lection, potentially neglecting the relevance and diversity of responses. Therefore, this paper proposes an Emotion Cause enhanced Model
With Latent Variable (ECLV). First, the paper introduces commonsense knowledge to supplement emotion—related information, establishing
a fine—grained emotional state of the user to provide clues for inferring the emotion causes. Subsequently, continuous latent variables are used
to describe the latent features of the input data, and a memory scheme is employed to allow the decoder to directly focus on this information,
thereby improving response relevance and diversity. The model surpasses existing baselines in both automatic and human evaluations, with sig-
nificant improvements in strategy prediction accuracy (ACC), response relevance (B-2), and diversity (D-2) metrics, validating the mod-
el’s effectiveness.
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Fig. 1 Example of emotional support conversation
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Fig. 2 Overall architecture of the ECLV model
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Table 2 Automatic evaluation results

x2 BIHTHER

Model ACC/% B-2 B-3 B-4 D-1 D-2 R-L
Blenderbot—joint 28.37 552 216 1.29 271 19.38 1551
GLHG - 7.57  3.74 2,13 3.50 21.61 16.37
FADO 32.90 8.00  4.00 232 384 21.84 1753
KEMI - 8.31 - 2.51 - - 17.05

ECLV(Ours) 33.45 891 497 3.17 394 2282 2138
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Table 3 Human evaluation results

3 AILIEEER

Comparisons Aspect Win Lose Tie
Flu. 48.7 24.5 26.8

Ide. 41.8 30.3 27.9

ECLV vs. GLHG Com. 44.0 12.5 43.5
Sug. 46.7 27.2 26.1

Ove. 42.6 21.0 36.4

Flu. 29.0 17.8 53.2

Ide. 435 29.5 27.0

ECLV vs. FADO Com. 413 325 26.2
Sug. 31.5 25.8 52.7

Ove. 41.0 27.6 31.4
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Ji R R (2544 ECLV w/o z F67n B BR A8 Fa A B (1) 25 44
ECLV w/o ms /R MRS & RS BRICIZBE BRI AR 1A
Table 4 Ablation study results
K4 HBMITHER
Model ACC/% B-2 B-3 B-4 D-1 D-2 R-L
ECLV w/o ec 30.50 8.23 4.20 2.60 3.48 19.31 20.71
ECLV w/o z 31.12 8.56 4.50 2.76  3.25 17.43 2091
ECLV w/o ms 30.62 8.25 4.21 2.66 3.39 18.38 20.54
ECLV 33.45 8.91 4.97 3.17 394 2282 21.38
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Table 5 Analysis results of bag—of-words loss

RS RBBMEIWER

Model ACC/% B-2 B-4 D-1 R-L
ECLV (a = 0) 30.42 8.53 2.90 3.60 20.51
ECLV (a =0.2) 31.91 8.59 2.97 3.78 20.94
ECLV (a =0.5) 32.37 8.55 2.98 3.71 20.86
ECLV (a =0.8) 32.62 8.78 3.06 3.58 21.18
ECLV (a = 1.0) 33.13 8.91 3.17 3.94 21.38
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Table 6 Analysis results of strategy reconstruction loss

®6 RMEMBMEIWER

Model ACC/% B-2 B-4 D-1 R-L
ECLV (8=0) 30.74 8.53 2.76 3.55 20.99
ECLV (B=0.2) 30.75 8.79 2.86 3.67 21.20
ECLV (8 =0.5) 31.28 8.61 291 3.71 20.68
ECLV (B =0.8) 3245 8.78 3.16 3.87 21.17
ECLV (8 = 1.0) 33.13 8.91 3.17 3.94 21.38
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Table 7 Emotional support conversation example
RT EREFEIELL

I want to get a proper qualification know work but

Situation Seeker
I can’t seem to find-+*
Have there, I have a work issue that I'm hoping
Seeker
you can help me with.
. Supporter [Question] Sure, how can T help you?
Dialogue . , L
T want to get a qualification but I'm working full-
history Seeker .
time at the moment-+-
Seeker Have you ever had a situation like this?
[Self-disclosure ] I have been through it and [
MISC
can tell you that it was very painful.
[ Affirmation—and—Reassurance ] I have not. It
sounds like you are frustrated about the situation,
Response ECLV

and that you want to work out a way to get through

it. I'm sure you'll get there.

[Self-disclosure] T have not but T know people
Ground-Truth

who are in your situation.
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