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Our goal

A Use Machine Learning to improve
I Question answering
I QA from text documents
I Structured knowledge bases
I Human-machine interaction
I Dialog systems
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Text comprehension:
Attention Sum Reader
(AS Reader)

Kadlec, R., Schmid, M., Bajgar, O., & Kleindienst, J. (2016). Neural Text Understanding
with Attention Sum Reader. Proceedings of ACL. https://arxiv.org/abs/1603.01547

Opensourced: https://github.com/rkadlec/asreader


https://arxiv.org/abs/1603.01547

SV Watson

CNN and Dally Mail (DeepMind)

Original Version Anonymised Version

Context
The BBC producer allegedly struck by Jeremy the ent381 producer allegedly struck by ent212 will
Clarkson will not press charges against the “Top not press charges against the * enr/53 ™ host , his
Gear™ host, his lawyer said Friday. Clarkson, who  lawyer said friday . ent212 , who hosted one of the
hosted one of the most-watched television shows most - watched television shows in the world , was

in the world, was dropped by the BBC Wednesday  dropped by the enr381 wednesday after an internal
after an internal investigation by the British broad-  investigation by the ent/80 broadcaster found he
caster found he had subjected producer Oisin Tymon had subjected producer ent/93 ** to an unprovoked

“to an unprovoked physical and verbal attack.” ... physical and verbal attack . ™ ...

Query
Producer X will not press charges against Jeremy Producer X will not press charges against enr2/2,
Clarkson, his lawyer says. his lawyer says.

Answer

Oisin Tymon entl193
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This is the key difference
compared to DeepMindé s m
They use attention to compute
weighted sum of word vectors
from the document.
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CNN and Daily Malil dataset

CNN Daily Mail

valid  test valid test
Deep LSTM Reader T 55.0 57.0 633 62.2
Attentive Reader T 61.6 63.0 70.5 69.0
Impatient Reader | 61.8 63.8 69.0 68.0
MemNNs (single model) 1 63.4 66.8 NA NA
MemNNs (ensemble) ¥ 66.2 694 NA NA
Att-Sum Reader (single model) 68.6 695 749 73.7
Att-Sum Reader (avg for top 20%) 68.4 69.9 745 73.5
Att-Sum Reader (avg ensemble) 739 754 78.0 77.1
Att-Sum Reader (greedy ensemble) 74.5 74.8 78.5 77.4




BM Watson

Chi Il drendos Book Test

Named entity Common noun
valid test valid test
Humans (query) (Hill et al., 2015) NA 52.0 NA 64.4
Humans (context+query) (Hill et al., 2015) NA 81.6 NA 81.6
LSTMs (context+query) (Hill et al., 2015) 51.2 41.8 62.6 56.0
Memory Networks (Hill et al., 2015) 70.4 66.6 64.2 63.0
AS Reader (single model) 73.8 68.6 68.8 63.4
AS Reader (avg ensemble) 74.5 70.6 T1.1 68.9
” AS Reader (greedy ensemble) 76.2 71.0 72.4 67.5
—
= = GA Reader (ensemble) (Dhingra et al., 2016) 75.5 71.9 72.1 69.4
0 @ = EpiReader (ensemble) (Tnischler et al., 2016b) 76.6 71.8 73.6 70.6
8 - S IA Reader (ensemble) (Sordoni et al., 2016)  76.9 72.0 74.1 710
% - &’ A oA Reader (single model) (Cui et al., 2016a) 77.8 72.0 72.2 69.4
0p)]
5 °%
=
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Summary

A Easy to implement
ATrains faster than attention pl enc



Finding a Jack -of-All-Trades:

An Examination of Transfer Learning in Text
Comprehension

Kadlec, R., Bajgar, O., Hr i nP., ¥leindienst, J.
IBM Watson, Prague lab
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Generalization is the key
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Cloze style questions
Childrendos Book Test (Hil

S: 1 mr. Cropper was opposed to our hiring you .

"Well, Miss Maxwell, T think it only fair to tell you that you may have trouble 2 Not , of course , that he had any personal objection to you , but he is set

with those boys when they do come. Forewarned is forearmed, you know. Mr. against female teachers , and when a Cropper is set there is nothing on earth can
Cropper was opposed to our hiring you. Not, of course, that he had any change him .
R . . 3 He says female teachers ca n't keep order .
personal objection to you, but he is set against female teachers, and when a ) L . o
o - i h X 4 He 's started in with a spite at you on general principles , and the boys know
Cropper is set there is nothing on earth can change him. He says female it
teachers can't keep order. He 's started in with a spite at you on general 5 They know he 'll back them up in secret , no matter what they do , just to prove
principles, and the boys know it. They know he'll back them up in secret, no his opinicns ) o )
" hat they do. just t hi o C is sl dsli d 6 Cropper is sly and slippery , and it is hard to corner him . "'
i t 7. . .
E“?t er what they do, just to prove his opinions. Cropper is sly and slippery, an 7 Are the boys big ? -
it is hard to corner him.' 8 queried Esther anxiously .
9 "7 Yes .
. - . 10 Thi £ ig f hei .
" Are the boys blg m querled Esther anxiously. 0 irteen and _Durteen and b_u? or their age
11 You ca n't whip 'em -- that is the trouble .
12 A man might , but they 'd twist you around their fingers
"Yes. Thirteen and fourteen and big for their age. You can't whip 'em -- that is 13 You '11 have your hands full , I 'm afraid .
the trouble. A man might, but they'd twist you around their fingers. You'll have 14 But maybe they 'll behave all right after all . '
. v . 15 Mr. Baxter privately had no hope that they would but Esther hoped for the
your hands full, I'm afraid. But maybe they'll behave all right after all." best P ¥ P ¥ ! P
16 She could not believe that Mr. Cropper would carry his prejudices into a
Mr. Baxter privately had no hope that they would, but Esther hoped for the personal application .
best. She could not believe that Mr. Cropper would carry his preju(lices into a 17 This conviction was strengthened when he overtook her walking from school the
] licati Thi - h d wh h k h next day and drove her home
personal app ication. This conviction was strengthened when C_O\«Lrtoo er 18 He was a big , handsome man with a very suave , polite manner .
walking from school the next day and drove her home. He was a big, handsome 19 He asked interestedly about her school and her work , hoped she was getting on
man with a very suave, polite manner. He asked interestedly about her school well , and said he had two young rascals of his own to send scon .
and her work, hoped she was getting on well, and said he had two young 20 Esther felt relieved .
rascals of his own to send soon. Esther felt relieved. She thought that Mr. | §: She thought that Mr. ____ had exaggerated matters a little .
Baxter had exaggerated matters a little. C: Baxter, Cropper, Esther, course, fingers, manner, cbjection, opinion, right, spite.
d8: Baxter

Hill, F., Bordes, A., Chopra, S., & Weston, J. (2015). The Goldilocks Principle:
~200kexamp|es (CN+NE) Reading Childrenés Books with Explici
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Starting point

Train ML Model Test

ASReader

Chil dr

(Kadlec et al,
2016)

Book Test
(Hill et al, 2015)

BookTest (Bajgar et al, 2016) CBT devi/test
14M examples 2k examples

Bajgar, O., Kadlec, R., & Kleindienst, J. (2016). Embracing data abundance:
BookTest Dataset for Reading Comprehension.
http://arxiv.org/abs/1610.00956
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BookTest
Named entity Common noun
valid test valid test
Humans (context+query) (Hill et al., 2015) NA 81.6 NA 81.6
AS Reader (ensemble) (Kadlec et al., 2016) 76.2 71.0 72.4 67.5
GA Reader (ensemble) (Dhingra et al., 2016) 75.5 71.9 72.1 69.4
EpiReader (ensemble) (Trischler et al., 2016b) 76.6 71.8 73.6 70.6
IA Reader (ensemble) (Sordoni et al., 2016) 76.9 72.0 74.1 71.0
AoA Reader (single model) (Cui et al., 2016a) 77.8 72.0 72.2 69.4
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Embracing data abundance

Humans
{Hill et al. 2015)

AS Reader (Booktest)

NSE (CBT)

{Munkhdalai and Yu. 2015)

1 year of architecture
tweaking (10+ papers)

AS Reader (CBT)

60 65 70 75 g0

What we did: We took the successful AS Reader model (Kadlec et al. 2016) and examined
how big an improvement more data can bring by training it on BookTest and evaluating it on
CBT which allows us to compare it to the many models previously tested on CBT
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BookTest

|s there potential for further growth?

—

I Human study
i Performed on the ~20% of examples where AS Reader failed

Dataset % correct answers
Named Entities 66%
Common Nouns 82%
Thereds still pl enty of space f

~ opportunity for other teams to improve on BookTest

15
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Transfer learning?

Train Test

h e o
Boo.” iest
Calll et el

(Weston et al,
2015)

BookTest (Bajgar et al,
2016)
14M examples
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Simple testing tasks:

bADbl tasks

Task 1: Single Supporting Fact

Mary went to the bathroom.
John moved to the hallway.
Mary travelled to the office.
Where 1s Mary? Ac:office

Task 2: Two Supporting Facts

John 1s in the playground.

John picked up the football.

Bob went to the kitchen.

Where 1s the football? A:playground

Task 3: Three Supporting Facts

John picked up the apple.

John went to the office.

John went to the kitchen.

John dropped the apple.

Where was the apple before the kitchen? A:office

Task 4: Two Argument Relations

The office 1s north of the bedroom.

The bedroom 1s north of the bathroom.

The kitchen 1s west of the garden.

What 1s north of the bedroom? A: office
What 1s the bedroom north of? A: bathroom

Task 5: Three Argument Relations

Mary gave the cake to Fred.

Fred gave the cake to Bill.

Jeff was given the milk by Bill.

Who gave the cake to Fred? A: Mary
Who did Fred give the cake to? A: Bill




Simpdedesting tasks:

bAbl tasks

Task 11: Basic Coreference

Daniel was 1n the kitchen.
Then he went to the studio.
Sandra was 1n the office.
Where 1s Daniel? A:studio

Task 12: Conjunction
Mary and Jeff went to the kitchen.
Then Jeff went to the park.
Where 1s Mary? A: kitchen
Where 1s Jeff? A: park

Task 13: Compound Coreference

Daniel and Sandra journeyed to the office.

Then they went to the garden.

Sandra and John travelled to the kitchen.
After that they moved to the hallway.
Where 1s Daniel? A: garden

Task 14: Time Reasoning

In the afternoon Julie went to the park.
Yesterday Julie was at school.

Julie went to the cinema this evening.
Where did Julie go after the park? A:cinema
Where was Julie before the park? A:school

Task 15: Basic Deduction

Sheep are afraid of wolves.

Cats are afraid of dogs.

Mice are afraid of cats.

Gertrude 1s a sheep.

What is Gertrude afraid of? A:wolves

Task 16: Basic Induction

Lily 1s a swan.

Lily 1s white.

Bernhard is green.

Greg 1s a swan.

What color is Greg? A:white




Can't§8neralize what it learned?

Not really ...
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