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Key Contributions

● The Paper propose a categorization scheme to organize current research and provide a 
comprehensive review for deep learning based MDS techniques, including deep learning 
based models,objective functions, benchmark datasets and evaluation metrics.

● Researchers have reviewed development movements and provide a systematic overview 
and summary of the state-of-the-art. They also summarize nine network design strategies 
based on their extensive studies of the current models.

● Researchers have discussed the open issues of deep learning based multi-document 
summarization and identify the future research directions of this field. They also proposed 
potential solutions for some discussed research directions.
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Fig1 : The Processing Framework of Text Summarization



Shift from Single to Multi-Document Summarization

Research questions of MDS via Deep Learning Techniques:
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● How to capture the cross-document relations and in-document relations from the input 
documents?

● Compared to SDS, how to extract or generate salient information in a larger search space 
containing conflict, duplication and complementary information?

● How to best fuse various representation from deep learning based models and external 
knowledge?

● How to comprehensively evaluate the performance of MDS models?
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Similarities between SDS and MDS:
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● SDS and MDS both seek to compress the document(s) in to a short and informative summary.
● Both utilize the same summarization techniques (abstractive summarization, extractive 

summarization and hybrid summarization).
● both SDS and MDS aim to minimize the distance between machine-generated summary and 

golden summary
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Differences between SDS and MDS:
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● A defining different character between SDS and MDS is the number of input documents.
● MDS has to deal with larger searching space which contains high redundancy and contradiction 

across input documents.
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Deep learning Based multi-document summarization Methods
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Architecture Design Strategies:
●
● Naive Networks (Figure 2(a)).
● Ensemble Networks (Figure 2 (b)).
● Auxiliary Task Networks (Figure 2 (c)).
● Reconstruction Networks (Figure 2 (d)).
● Fusion Networks (Figure 2 (e)).
● Graph Neural Networks (Figure 2 (f)).
● Encoder-Decoder Structure (Figure 2 (g)).
● Pre-trained Language Models (Figure 2 (h))
● Hierarchical Networks (Figure 2 (i)).

Fig 2
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Deep Learning based Methods :

Deep learning Based multi-document summarization Methods
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The Variants of Multi-document Summarization :

● Query-oriented MDS
● Dialogue summarization
● Stream summarization

Deep learning Based multi-document summarization Methods
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Objective Functions

● Cross-Entropy Objective
● Reconstructive Objective
● Redundancy Objective
● Max Margin Objective
● Multi-Task Objective
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Evaluation Metrics
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Data sets
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Future directions

● Creating More High-quality Datasets for MDS
● Improving Evaluation Metrics for MDS
● Pre-trained Language Models for MDS
● Creating Explainable Deep Learning Model for MDS
● Adversarial Attack and Defense for MDS
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