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Dialogue Generation Model Integrating Emotional and Commonsense Knowledge

CHENG Jinfeng and JIANG Zongli

Faculty of Information Technology, Beijing University of Technology.Beijing 100124, China
Abstract With the development of deep learning technology,as an important branch of human-machine dialogue system,open do-
main dialogue system has also developed rapidly. However. there are still problems such as poor empathy and low diversity in re-
sponse sentences generated by existing dialogue models in open domains. To address these problems.a dialogue generation model
integrating emotional and commonsense knowledge is proposed in this paper. Commonsense knowledge vector corresponding to
each word is firstly obtained based on the emotion dictionary and commonsense knowledge graph.and the vector is input into the
encoder for encoding along with the word embedding vector of the word itself. Then a two-stage decoding process is used to ge-
nerate response sentence:the first decoding stage is to predict the emotional intensity of the word to be generated and obtain the
corresponding emotional vector for that word based on it, the second decoding stage combines the encoding result of the first
stage with the word embedding vector of the generated word and its corresponding common sense knowledge vector as input to
predict the word to be generated. Experimental results show that the response sentences generated by the proposed model are
more empathetic and diverse,and it has a certain improvement in PPL,BLEU, ACC and DISTINCT evaluation compared with the
baseline models.

Keywords Dialogue model, Emotional dictionary,Commonsense knowledge graph, Two-stage decoding, Emotional intensity
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Table 2 Model parameter settings

% ¥ B
pointer_gen False
batch_size 16
Smoothing 0.1
Dropout 0

Concept_num 8
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Table 3 Automatic evaluation results comparison between ECDM

114 77 2 X AR A R

T ) 5 0 bR SCRY G IRAR

and baseline models

methods PPL  BLEU/Y% ACC/%  Dist1/%  Dist-2/%
ECDM 22.97 3.12 38.86 0.55 2.66
Transformer 37.64 2.67 — 0.41 1.72
Transformer-multi 37,47 2.31 31.13 0.50 1.89
MOEL 37.18 2.71 29.61 0.39 1.92
KEMP 38.25 2.75 37.64 0.36 1. 46
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Table 4 Human evaluation results comparison between ECDM
and baseline models
A 4 iE XA KRR il & R I e A% 4
ECDM 5.7 6.3 5.7
Transformer 4.1 5.1 4.8
Transformer-multi 4.0 5.4 4.3
MOEL 5.2 6.0 5.5
KEMP 4.8 5.9 5.3
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Table 5 Ablation experiment

FERE PPL  BLEU/% ACC/% Dist1/% Dise2/%
ECDM 22.97  3.12 38.86 0.55 2.66
w/o ec 23.32  2.75 37.85 0.55 2.61
w/o de 22,90 2.46 39.90 0.53 2.45
w/o de 36.09  2.67 38.25 0.48 2.15
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Table 6 Effect of the number of decoder layer on PPL value
= 3K PPL &
2 35.27
3 34.46
4 34.37
5 34. 14
6 34.69
4.6 REIGH
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Table 7 Comparison of response statements generated by ECDM and baseline models
TR AT A terrified
Speaker:one night,i was home alone,when suddenly.i heard a loud bang !
i ET R I:istener;-oh goodness.what. was i.t ? » - . .
Speaker:it was a ghost ! i ran into the kitchen to investigate, and i saw what
looked like a white dress flapping out the window.
FrEE A wow , that must have been a terrible experience.
Transformer i am glad you were able to get a little scary !
Transformer-multi oh no ! i hate when that happens.
MOEL oh no ! i hope youdid not hurt yourself !
KEMP i would be too ! i am glad you are okay now !
ECDM oh wow, that is terrifying ! i would have been so scared of the same thing.
TR AR 4 hopeful
tiE £ T X Speaker:i am hopeful that my friend will be able to make it to my party
AR E A That’s good.,is it very important that this friend be there ?
Transformer that is great | i am sure you will get better !

Transformer-multi

that is good. i hope you have a good time.

that is good to hear. i hope you guys can find it soon.

MOEL what kind of friend you are in 7
KEMP
ECDM

that is great. what are you going to do with your friend ?
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