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Introduction

§ Input: Question (q) and evidence documents (D) such as Wikipedia
§ Output: Answer (a)

Methods

Training Pipeline

EMDR2: Training Objective

Results and Analysis

NeurIPS 2021

Comparison with Recent Methods
Open-Domain Question Answering

Retriever: Dual Encoder 

Conclusions
§ We obtain state-of-the-art results with a new end-to-end training algorithm.

§ Requires single training cycle of retriever and reader training.

§ Supervised retriever initialization may not be necessary for SOTA performance.

Code: https://github.com/DevSinghSachan/emdr2

Multi-Document Reader: Fusion-in-Decoder (FiD)

How to jointly train the FiD reader and dual-encoder retriever?

Research Question

Supervised EMDR2 Training
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<latexit sha1_base64="IpfQgrXSKIfox3v4Z10ieBy5JjY="></latexit>

What Nvidia card does the surface book have?

When is season seven of Game of Thrones coming out?

GeForce GTX 965M

July 16 , 2017

§ Evidence Documents

D = {d1, . . . ,dM}

<latexit sha1_base64="OtPtULmRhcoiuRM0D4p9hJr7qkE="></latexit>

score(q,di;�) = fq(q;�q)
>fd(di;�d)

<latexit sha1_base64="AHGZxC6vEpBOFCQrfZU4Pwg3W7A="></latexit>

Z = {z1, . . . , zK}

<latexit sha1_base64="xIRAbqNKXGt3NgSw2bmnmYQSbmY="></latexit>

§ Select Top-K Documents with highest scores
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§ Independent self-attention

§ Concatenate encoder  
representations for  
decoder’s inter-attention

§ Autoregressive training

EMDR2: Expectation-Maximization View

Methods Multi-Doc 
Reader

Retriever 
Adaptation

End-to-End 
Training

Unsupervised 
Retriever

REALM ✓ ✓ ✓

DPR

RAG ✓ ✓

FiD ✓

FiD-KD ✓ ✓

EMDR2 ✓ ✓ ✓ ✓
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Before Training After Training

Effect of Retriever Initialization

§ Different retriever initializations converge to the same final recall.
§ Additional retriever training by DPR shows no further performance gains.  

Performance Comparison with Other Recent Approaches

§ 2-3 EM points gain over previous SOTA results.

§ Bootstrap the model with unsupervised masked salient spans (MSS) training.

§ 8-12 EM points gain over no end-to-end training.
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