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APPLICATION 
DOMAIN: 

Natural Language 
Processing –

Multi-document 
Summarization



PROBLEM 
STATEMENT:

Evaluating 
Synthesis 

Capabilities of 
Multi-document 
Summarization



Challenge against Multi-Document Summarization 
Models and the Need for Synthesis 

Existing MDS models 
partially perform 

synthesis, but they 
have some 

shortcomings

MDS 
models aim 

to distill 
inputs into 

concise 
synopses

How to 
overcome?

• A movie synopsis should 
reflect the average opinion 
of the critics who 
reviewed it.

•Narrative summaries of 
biomedical systematic 
reviews should fairly 
summarize potentially 
conflicting results from 
individual trials.



The Need Of Implicit Synthesis Of Inputs To Produce
Accurate Summaries



Dataset Statistics



EXPERIMENTS 
AND 

RESULTS



How well do summarization models synthesize?

• Results suggest that humans perform better in synthesis, as their 
reported significance in summaries better aligns with the statistical 
results than in model-generated summaries.



Sensitivity to Input Ordering

• Synthesis of inputs should be invariant to ordering
• The spread of sentiment/treatment effect measured in outputs 

produced from permuted input orderings.



Sensitivity to Input Composition

• Synthesis models should be responsive to changes in the 
distribution of the attribute to be synthesized in the input 
composition

• The intensity patterns indicate that models tend to oscillate 
between low and high sentiments in outputs



Proposed Strategy To Improve Synthesis

• Generate an intentionally diverse set of output candidates[1] 
and then select from these the text that best agrees with the 
predicted aggregate property of interest

[1] A. K. Vijayakumar, M. Cogswell, R. R. Selvaraju, Q. Sun, S. Lee, D. Crandall, and D. Batra, “Diverse 

Beam Search: Decoding diverse solutions from neural sequence models,” arXiv.org, 22-Oct-2018. [Online]. 

Available: https://arxiv.org/abs/1610.02424.  



Results

◎ With proposed strategy◎ Without proposed strategy



CONCLUSIONS



• Authors have outlined and investigated the problem of synthesis as 
related to some summarization tasks.

• Existing MDS models partially perform synthesis, but they have some 
shortcomings

• Authors have proposed and validated a straightforward inference time 
method to improve model synthesis capabilities by preferentially 
outputting summary candidates that align with a predicted aggregate 
measure, and demonstrated empirically that this offers gains in 
performance.
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THANK YOU…
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