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Open Domain Question Answering

e Input: question Q, D = English Wikipedia (~5 million documents)
e Output: answer A

What U.S. state’s motto

is “Live free or Die”? \ o
)
*‘ W \,_

What part of the atom //V % & n

i neutron
did Chadwick discover? \
\X/IKIPEDIA

Who wrote the film Gigli? IheFree Engyclopedia Martin Brest

New Hampshire

https://github.com/danqi/acl2020-openga-tutorial/blob/master/slides/part4-retriever-reader.pdf




Problem Formulation

WebQA (Multihop and Multimodal Open Domain QA over Image and Text)

Question: Are both the National Museum of the American Indian in
Washington, D.C. and the Xanadu House in Kissimmee, Florida the same color?

‘title’: Recherswil Isler-Schale 02 09 e Xanadu-House-in-Kizs |'n'ne= Florida-1 385
‘ca p ion’: ¥anadu-House-in-Kissimmee-Flar
1985 A pl' to of the Xanadu House that was
located in Kissimmes, Florida, showing the
exterior of the house.

n n:lar n Wa sl'mu on, D.C
c ' Nstional Museum of the
American Indian in Washington, D.C

‘title’: "Booker T. Washington', ‘fact:
"In 1946, he was honarsd on the first
coin to feature an African American, ‘title” Xanadu Houses', ‘fact” The
the Booker T. Washingtan Memorial Xanadu house in Kissimmee, Florida
Half Dollar, which was minted by the used an automated system

United States until 1951.0n April 5, controlled by Commadore

title” "¥anadu Houses', fact: The

interior of the house was cave-like,
featuring cramped rooms and low
ceilings, although it is not clear

“Camstruction of the
3 radl. house |'| Kizzimmee,

1956, the hundradth anniversary of microcomputers. The house had
Washington's birth, the house where
he was born in Franklin County,
\irginia, was designated as the

fifteen rooms; of these the kitchen,
party room, health spa, and
bedrooms all used computers and

whether these accounts describe
the same Xanadu Hor jith a
thirty-foot dome. The

_sed a cream color for the v
and a pale green for the floor

of
become the “Grest Room™ of the
in their design.’ house.

Booker T. Washington National other electronic equipment heavily

Monument.
—

Answer: Yes, both the National Museum of the American Indian in Washington,
D.C. and the Xanadu House in Kissimmee, Florida are beige.
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Prior works: UniVL-DR
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Contributions
1) modality-balanced hard negatives

2) Image verbalization method
https://arxiv.org/pdf/2209.00179.pdf
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Prior works: PAQ
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Figure 1: Top Left: Generation pipeline for QA-pairs in PAQ. Top Right: PAQ used as training data for CBQA
models. Bottom Left: RePAQ retrieves similar QA-pairs to input questions from PAQ. Bottom right: RePAQ’s
confidence 1s predictive of accuracy. If confidence is low, we can defer to slower, more accurate systems,

like FiD.




Our approach: Generative Multi-Modal Data Aug

OFA-Encoder (B| OFA-Decoder |B Answer

Step 1. =O{ & O|O|X|, M| &, EHO| Cistcd M s 4y

Image

Captioner + Answer B OFA » OFA ®» Question

Encoder Decoder

o

Step2. O T O|O[X|, M| =, €Y, A0 Cidto] Rt 2= 49

- A A|ABIO|AM= Answer extractor, Question generator £7A| £ 14,
- Image captioner= Fine-tuning=l OFA 2 AIE
- Image selector, Filtering= £7I2 =g 27t 8.




Experimental results  wu= coje wzs

A: The roof of the
orphanage in

: Th ' . ; ;
A e mouth is open Krotwoning is sloped.

Q: Is the mouth of the
Burmese python open or
closed?

Q: Is the roof of the
orphanage in
Krotwoning flat or
sloped?

A: Yes, there is a phone
number in the window of
the Ritz Cinema.

Q: Is there a phone
number in the window of
the Ritz Cinema?




Experimental results

Model MRR@10 NDCG@10) MRR@20 NDCG@20 Rec@20 Rec@100
CLIP (Zero-Shot) 10.59 8.69 10.80 9.52 14.32 20.21
VinVL-DPR 38.14 3543 38.74 37.79 53.89 69.42
CLIP-DPR 48.83 46.32 49.34 49.11 69.84 86.43
UniVL-DR 62.40 59.32 62.69 61.22 80.37 89.42
CLIP-DPR(ours) 48.12 45.59 48.65 48.30 68.72 85.64
CLIP-DPR(after pre-training) 50.65 48.09 51.21 51.05 72.13 87.26
UniVL-DR(ours) 60.59 57.42 60.88 59.27 77.90 87.23
UniVL-DR(after pre-training) 62.75 59.72 63.05 61.87 31.53 90.86

1A 4 2

—

Model MRR@10 NDCG@10 MRR@20 NDCG@20 Rec@20) Rec@100
CLIP-DPR(ours) 48.12 45.59 48.65 48.30 68.72 85.64
CLIP-DPR(MMAug + PAQ) 50.56 48.10 51.05 50.83 71.79 87.81
CLIP-DPR(MMAug + WebQA text) 50.65 48.09 51.21 51.05 72.13 87.26
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Experimental results

Model MRR@10)0 NDCG@10 MRR@20 NDCG@2(0) Rec@2() Rec@100
CLIP-DPR(fine-64) 48.12 45.59 48.65 48.30 68.72 85.64
CLIP-DPR(fine-512) 48.00 45.57 48.52 48.27 69.02 85.83
CLIP-DPR(pre-64, fine-64) 49.94 47.52 50.48 50.38 71.35 86.84
CLIP-DPR(pre-512, fine-64) 50.65 48.09 51.21 51.05 72.13 87.26
B2 Aol zo] uhe F7h B Al vt
Model MRR@10 NDCG@10 MRR@20 NDCG@20 Rec@2() Rec@I100
CLIP-DPR 60.36 61.30 60.79 63.45 84.31 94 .82
UniVL-DR 64.93 65.95 65.29 67.72 87.69 94.74
CLIP-DPR(ours) 57.78 59.02 58.20 61.26 83.13 93.89
CLIP-DPR(after pre-training) 60.99 61.91 61.43 64.26 85.68 94.58
UniVL-DR(ours) 63.13 64.16 63.44 65.92 85.74 93.51
UniVL-DR(alier pre-training) 65.97 66.36 66.33 68.38 87.71 95.02
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