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PREFACE

• This work was first made publicly available on June, 2016 @arXiv

• Citations: 18 (based on Google Scholar)

• Propose a novel mechanism called “Attention-over-Attention”



INTRODUCTION

• Recently,  Reading Comprehension has become enormously popular in 
the community

• A main obstacle in the RC research

• NO MUCH DATA !

• The related works are often started from providing the relevant 
corpus, and then proposing some technical insights in solving them
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INTRODUCTION

• Key points in RC

• →Document 

• Query

• Candidates

• Answer *Example is chosen from the MCTest dataset (Richardson et al., 2013)
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INTRODUCTION

• Specifically, in cloze-style RC

• Document: the same as the general RC

• Query: a sentence with a blank

• Candidate (optional): several candidates to fill 
in

• Answer: a single word that exactly match the 
query (the answer word should appear in the 
document)

*Example is chosen from the CNN dataset (Hermann et al., 2015)
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INTRODUCTION

• CBT dataset (Hill et al., 2015)
Step1: Choose 21 sentences

Step2: Choose first 
20 sentences as 

Context

Step3: Choose 21st 
sentence as Query

Step3: With a BLANK 

Step3: The word removed from Query 

Step4: Choose other 
9 similar words from 

Context as Candidate 
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RELATED WORKS

• Attentive Reader (Hermann et al., NIPS2015)

• Attention Sum Reader (Kadlec et al., ACL2016)

• Consensus Attention Reader (Cui et al., COLING2016)

• Gated-attention Reader (Dhingra et al., ICLR2017)

• …
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ATTENTIVE READER

• Teaching Machines to Read and Comprehend (Hermann et al., 2015)
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ATTENTION SUM READER

• Text Understanding with the Attention Sum Reader Network (Kadlec et al., 2016)
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CONSENSUS ATTENTION READER

• Consensus Attention-based Neural Networks for Chinese Reading Comprehension (Cui et al., 2016)
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GATED-ATTENTION READER

• Gated-Attention Reader for Text Comprehension (Dhingra et al., 2017) 
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AOA READER

• Motivated by 

• AS Reader (Kadlec et al., ACL2016)

• CAS Reader (Cui et al., COLING2016)

• Some of the components in AoA Reader has been widely adopted in 
the follow-up works (see the papers cited)
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AOA READER

• Contextual Embedding 

• Transform document and 
query into contextual 
representations using GRU
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AOA READER

• Pair-wise Matching Score 

• Calculate ‘similarity’ 
between each document 
word and query word
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AOA READER

• Individual Attentions 

• Calculate attention with 
respect to each query 
word
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AOA READER

• Attention-over-Attention 

• Dynamically assign 
weights to individual 
attentions
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AOA READER

• Final Predictions 

• Apply sum-attention 
mechanism (Kadlec et al., 
2016) to get the final 
probability of the answer
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EXPERIMENTS

• Dataset 

• CNN(Hermann et al., 2015) and CBT-NE/CN (Hill et al., 2015)

• Parameters 

• Embedding: uniform distribution [-0.05, 0.05] with l2-regularization, dropout 0.1

• Hidden Layer: bi-GRU

• Optimization: Adam(lr=0.001), gradient clipping 5, batch 32

• Framework: Theano + Keras
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EXPERIMENTAL RESULTS

• Single model performance
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EXPERIMENTAL RESULTS

• Ensemble performance 

• We use 4-model greedy ensemble approach
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ANALYSIS

• Accuracy v.s. Length of Document

• AoA Reader shows consistent 
improvements over AS Reader 
on different length of document

• The improvements become 
larger when the length of 
document increases
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ANALYSIS

• Accuracy v.s. Frequency of answer

• Most of the answers are the 
top frequent word among 
candidates

• Tend to choose either high or 
low frequency word
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CONCLUSIONS

• Propose a novel mechanism called “Attention-over-Attention” to dynamically calculate 
weights between individual attentions

• Adopting both doc-to-query and query-to-doc attentions for final predictions

• Experimental results show significant improvements over various systems

• Future Works 

• Investigate more complex attention mechanism

• Look into the problems that need comprehensive reasoning over several sentences
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INTERACTIVE AOA READER

• As a step further of our work, we 
upgrade our model as ‘interactive’

• Shows good performance on 
Stanford SQuAD RC Task

• No.2 in single model ranking

Ensemble Model
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CCL-CMRC2017
• The 1st Evaluation Workshop on 

Chinese Machine Reading 
Comprehension (CMRC2017)

• Hosted by CIPS, organized by Joint 
Laboratory of HIT and iFLYTEK (HFL)

• Co-located with CCL2017(2017.10.13 
~ 2017.10.15, Nanjing)

• Welcome to join us!

Y. Cui, Z. Chen, S. Wei, S. Wang, T. Liu, G. Hu 29 / 35 AoA Reader - Episode



MORE INFORMATION

• Paper download (through arXiv) 

• https://arxiv.org/abs/1607.04423

• General training tips & Leaderboard of Cloze-style RC (updates irregularly) 

• https://github.com/ymcui/Eval-on-NN-of-RC

• Personal Website (slides and new paper will be uploaded soon) 

• http://ymcui.github.io
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THANK YOU ! 
AND TIME TO REVISE CAMERA-READY PAPER…

CONTACT: ADMIN [AT] YMCUI [DOT] COM


