
SynTOD: Augmented Response Synthesis for Robust 
End-to-End Task-Oriented Dialogue System



1) Background

● Task-Oriented Dialogue (TOD) systems are developed to assist users in achieving some 
specific goals such as hotel booking or restaurant recommendation.

● Pipeline TOD has several modules: natural language understanding (NLU), dialogue 
state tracking (DST), dialogue policy (POL), natural language generation (NLG). 

● End-to-end TOD models fine-tune pre-trained language models (T5, GPT) and combine 
loss functions of all modules (NLU, DST, POL, NLG).



1) Background
● End-to-end TOD 

○ Ut: User utterance at turn t
○ Bt: Ground truth belief state at turn t
○ At: Ground truth action at turn t
○ Rt: Ground truth response at turn t 
○ Ht = UBAR1:t-1 : History of dialogue at turn t

○ B’t,A’t,R’t: Generated results of decoder at turn t 



2) SynTOD
● Motivation:

○ There is a gap between the training and the inference process, which could lead to 
errors propagation in the real world,  particularly when some of the generated 
states are incorrect

● Idea: 
○ Utilizing the generated responses of the pre-trained TOD model as the additional 

samples for a robust end-to-end TOD system



2) SynTOD



3) Experiment & setup
● Dataset

○ Benchmark on two popular TOD datasets: MultiWoz 2.1 and MultiWoz 2.2 
● Backbone 

○ T5 (Raffel et al., 2020)
○ MTTOD (Lee, 2021)
○ PPTOD (Su et al., 2022)

● Evaluation metrics
○ Inform
○ Success
○ BLEU
○ Combined score = (Inform + Success) * 0.5 + BLEU



4) Result
 



4) Result
 

Reported results on MultiWOZ 2.1 of the proposed approach with different backbone versions 
(i.e., small and base). Bold texts indicate the best results of each version, respectively.



4) Result

Reported results on MultiWOZ 2.1 Compared with state-of-the-art end-to-end models. The values 
with ∗ are from (Cholakov and Kolev, 2022). Other results are from the respective papers. † 
denotes pre-trained TOD models



5) Conclusion
● In this paper, we propose a new strategy to incorporate synthesis data for the training 

process to enable the TOD models to be more robust, which helps to minimize the gap 
between the training and inference process

● Experiments show the effectiveness of the proposed method in various strong baseline 
models.


