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Introduction

Emotional Support Conversation (ESC)

ESC is a task about response generation 

which aims to relieve the emotional distress 

of users who have high-intensity of negative 

emotions.

Unlike traditional emotional tasks, ESC 

system should perceive the transition of 

user’s emotion intensity and generate 

supportive responses accordingly to

decrease the intensity.

An example of emotional support conversation.
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Introduction

 Effective Emotion Intensity Modeling: 

1. The subtle change of emotion intensity is difficult 

to capture.

2. Each conversation only contains user’s emotion 

intensity at the beginning and end of the 

conversation.

How to model user’s emotion intensity during the 

conversation.

1. Challenge
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An example of emotional support conversation.

2. Existing Methods

 Overlook the modeling of emotion intensity.
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3. Our method

a) We make the first attempt to model the transition of emotion intensity for ESC, based on a novel 

designed multi-stream fusion unit for the thorough fusion of three streams (text semantics stream, 

feedback stream, emotion intensity stream).

b) Due to the difficulty of emotion intensity modelling and the strong emotion intensity-feedback 

correlations, we adopt KL divergence to minimize the distance between feedback distribution and 

emotion intensity distribution, further guiding the learning of emotion intensities.

c) Experiments on the benchmark dataset demonstrate the superiority of MFF-ESC, compared with 

state-of-the-art methods.



Approach

Multi-stream Information Fusion Framework for Emotional Support Conversation. (Bao et al., LREC-COLING 2024)
5

 Problem Formulation
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Context Encoder & Multi-stream Fusion Unit Response Generator
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Approach

1. Context Encoder
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2. Multi-stream Fusion Unit
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To model the transition of emotion 

intensity, we subtly design a Multi-

stream Fusion Unit (MFU) based on 

LSTM to fuse three streams thoroughly, 

including text semantics stream, 

emotion intensity stream, and feedback 

stream.



Approach

2. Multi-stream Fusion Unit
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 The difference between MFU and LSTM 

is MFU has two output gates for 

calculating the hidden states of emotion 

intensity and feedback respectively. 
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3. Response Generator

a. Injection of Emotion Intensity
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3. Response Generator

a. Injection of Emotion Intensity
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• Distribution of Emotion Intensity



Approach

3. Response Generator

a. Injection of Emotion Intensity
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• Distribution of Feedback Score
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3. Response Generator

b. Injection of Situation
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3. Response Generator

b. Injection of Situation
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3. Response Generator

c. Injection of Problem Type
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3. Response Generator

c. Injection of Problem Type
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3. Response Generator

c. Injection of Problem Type
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3. Response Generator

d. Response Generation
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4. Loss Function
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Experiments

1. Overall Results

 MFF-ESC outperforms the other 

baselines with the same backbone 

on most of the metrics. 

 The promotions of B-n, D-n, and 

R-L show the effectiveness of our 

method.
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Experiments

2. Ablation Study

Eliminating the corresponding 

information completely in the 

modeling process.

Only removing the relative loss 

of the corresponding 

information.
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Experiments

3. Comparison with Variants of MFU
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a) MFU v0 → Using two LSTM units to incorporate 

emotion intensity stream and feedback stream, 

respectively.

b) MFU v1 → Using one LSTM unit and fusing the 

three streams at the input stage.

c) MFU v2 → Using one LSTM unit and revising the 

output gate, concatenating emotion intensity and 

feedback embeddings at the output gate stage.

d) MFU v3 → Conducting multi-stream fusion at the 

input stage rather than injecting emotion intensity or 

feedback directly for the calculation of output gates.
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4. Transition of the Predicted Emotion Intensity
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 The results indicate that although the accuracy of 

final emotion intensity prediction isn't desirable, 

 most of the predicted final emotion intensities are 

still lower than the initial intensities, 

 proving the effectiveness of emotion intensity 

learning in MFF-ESC.
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 As shown in the Table, the 

awareness of user's predicted 

emotion intensity during the 

conversation helps the model 

generate effective responses, 

leading to the relief of user's 

emotional distress.

5. Case Study
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