sachande@mila.quebec, dyogatama@deepmind.com

Introduction

Open-Domaln QUEStIOﬂ Answerlng Multi-Doc Retriever End-to-End Unsupervised
Reader Adaptation Training Retriever
v v

Comparison with Recent Methods

7 o s%

What Nvidia card does the surface book have? 5 4' w _— GeForce GTX 965M REALM
(@ S
When is season seven of Game of Thrones coming out? — N (—* \ July 16, 2017 DPR

WIKIPEDIA RAG

The Free Encyclopedia

" |nput: Question (g) and evidence documents (D) such as Wikipedia FiD

=  Qutput: Answer (a) FiD-KD

Retriever: Dual Encoder EMDR?

Sretr(0,q) [ BERT3(0)

= Evidence Documents

[cLS]...The term ‘ZIP’ .

snmre D= {dy,. .. dar) Results and Analysis

Sretr(1,9) [ BERT3(1)
BERT,(q) [CLS]...group of ze- T = Bootstrap the model with unsupervised masked salient spans (MSS) training.
bras are referred to as a . ® — . ..
[CLS] What does the zip in herd or dazzle...[tSEP] Score(q7 dZ’ @) fq (q7 (I)CI) fd(d/&? ¢d)
zip code stand for? [SEP ]
Sretr(2, ) [ BERT3(2)

Supervised EMDR? Training

[CcLS]...ZIPs for other

operatine sysems may | W O€lect Top-K Documents with highest scores

be preceded by... [SEP] 80
Sretr () - BER'.I".B(...) Z = {217 < e ey ZK} 20
60
Multi-Document Reader: Fusion-in-Decoder (FiD) S 50
= 40
) o
[ Answer Q 30
Self-Attention T ‘ = |Independent self-attention -
, ’ \ , \ [T5 Decoder 20
question top-1 —>»| T5 Encoder Inter-Attention
— Z :\[ / T\ = Concatenate encoder 10
awesion] a2 [—>{T5 Encoder\ OO (OO OJ[OOO) representations for 0
—Y w . ~\WﬂddLytop-2 hidden top-3 hidden d der’s inter-attenti
kquestlonA top-3 J—)\TS Encoder)\ ecoder s inter-attention Tr|v|aQA WebQ
Concatenate hidden states B T5 (topk = O) M FiD (MSS retriever)  m EMDR2 (MSS retriever)

top-K Docs = Autoregressive training

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

Research Question
Q tio Performance Comparison with Other Recent Approaches

. : : : 30
{ How to jointly train the FiD reader and dual-encoder retriever? ] 1.4
70 68.8
66.3
60 56.856.8
40,6525 15
M Et h Od S >0 445 oo 45.245.2 '
40.441.5 40.7
> o ] ] 40 34.6
EMDR?: Training Objective 30
K 20
L =logp(a|q,Zipr;0)+log ) SG(p(a|q 2k:0))p(zk | @ Ziop-r; ),
~ 1 10
reader ~ ~ Y,
retriever 0
N TriviaQA WebQ
o T m REALM m DPR B RAG
Tralnlng Plpe Ine m FiD (DPR retriever) W FiD-KD ®m EMDR2 (MSS retriever)
,lRetrie\,er Training] [Rea dor Training ] = 2-3 EM points gain over previous SOTA results.
)
question (q) plalgz) o shaed pa|q2) Effect of Retriever Initialization
b A arameters
l SGy 4 P
Question C 5 Docodar Recall @ 50 on NQ Dev
[Evidence DOCS(D)] = > Inner Product | 1o Jecoder /' 'T‘ 100 373 86.3
| M T falz) \\\ 30
o Evi fe(q) Evidence [g (2;) . ge(wk)]Concat
Sltjig E;\/g}loednecre ltop-k MIPS Encoder o T 7\ 60
L )‘D't'btdE'd | ,[ f T 40
IStriopute vigence
Asynchronous  |Doc Index over GPUs Top-k Docs (Z) ] T Encoder 20
Index Refresh T T f
k—>[Preproces;sor]—> x; Tj T 0
MSS + DPR

MW Before Training W After Training

EMDRZZ Expectation-Maximization View = Different retriever initializations converge to the same final recall.

= Additional retriever training by DPR shows no further performance gains.

Algorithm 1: End-to-end training of multi-document reader and retriever.

Input: Model parameters © and ¢, evidence documents D. -

while not converged do Co n c I u S I O n s
e Compute Z,,p.x using the current retriever parameters P. // E-step . : T . e _ :
« Compute p(a | q, zx) for each z;, using the current reader parameters 8. // E-step We obtain state-of-the-art results with a new end-to-end training algorithm.
* Update model parameters © and ¢ to maximize the log-likelihood in Eq. 6. // M-step = Requires single training cycle of retriever and reader training.

end

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

NeurlPS 2021 Code: https://github.com/DevSinghSachan/emdr2
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