Employing External Rich Knowledge for Machine Comprehension
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What is machine comphrehension?
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Grade 1 Reading Comprehension Warksheet
Read the passage. Then answer each question,

. THE BOAT PARADE
Find Browse

Query Help

A The boats are floating along the lakeshore. It is the summer boat parade.

There are motor boats, rowboats and sailboats.

Jessica’s favorite is the yellow motor boat with the flag. The rowboat

The boats float by one at a time. The people on the boats waive at the

decorated with flowers is Lisa's favorite. Tony likes the purple sailboat.

crowds. The crowds cheer the boats.

The boat parade is so much fun to watch. It

Answer the Questions:

1. Where are the boats floating?

WIKIPEDIA

lish Espaniol

Eng P 2. What kind of boats are there?
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S OTT 000+ articles 1 233 000+ articules

B&Es= Deutsch 3. What s Lisa's favorite boat?
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. 4. What is the best part of summer?
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Natural Language Question Answering
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Main Idea and Details
Sequence

Name: __

WEEK 7
DAY 5

READ THEPASSAGE  Notice the order of events.

Liam Baby-sits

Gus and Bret started crying as soon as their mother closed the door. They
didn’t want her to leave. Liam, their baby sitter, tried to distract the boys. “Let's
play hide-and-seek. You guys hide and I'll count to ten. Then I'll try to find you."
Liam found Gus under a chair and Bret behind a door. They played over and over
again. Each time, the two boys hid in the same places. Finally, Liam could not
stand to play one more time. “Let's take the dog for a walk,” he said.

Big Bertha pulled her leash and Liam, too. Gus ran one way and Bret dashed
the other. Liam had to act fast. He decided to bribe the boys into behaving.
“Whoever walks back to the house with me can have a snack!” Liam shouted.

At home, the boys chomped on some cookies and got ready for a nap. They
demanded a story. Liam told them the story of the little red hen over and over
again. When Mrs. Hobbs returned home, she found three sleeping boys.

SKILL PRACTICE  Read the question. Fill in the bubble next to the correct answer.

1. What is the story mainly about? 3. When does Liam bribe the boys?

® three boys playing together @ after they cry for their mom
® aboy’s baby-sitting problems ® after they play hide-and-seek

© two little boys playing with © when they demand a story

their sitter ® when they run outside
® a mom leaving her boys with
asitter

. What do Gus and Bret do when they
play hide-and-seek?
@ They count to 10.
® They cry and cry.
© They both hide under a chair.

o

. What two things does Liam do first
with the boys?
@ play a game, go for a walk
® go for a walk, eat a snack
= ® They hide in the same places
© eat a snack, hear a story Soch (s
® walk the dog, eat a snack
STRATEGY PRACTICE = Tell a partner three things Liam did with the boys in the order
that he did them.
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(A Bata%m  Dataset

One night | was at my friend's house where he threw

a party. We were enjoying our dinner

at night when all of a sudden we heard a knock on

Document the door. | opened the door and saw this
\ guy who had scar on his face. (......)As soon as | saw

him | ran inside the

house and called the cops. The cops came and the

guy ran away as soon as he heard the cop
car coming. We never found out what happened to

that guy after thaV
\

Question —

1: What was the strange guy doing with the friend?
A) enjoying a meal

B) talking about his job

Candidate answers C) talking to him

*D) trying to beat him

2: Why did the strange guy run away?
*A) because he heard the cop car

B) because he saw his friend

C) because he didn't like the dinner
D) because it was getting late
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Mctest: Richardson M, Burges C J C, Renshaw E. MCTest: A Challenge Dataset for the Open-Domain Machine Comprehension of Text /EMNLP. 2013, 1: 2.

43 NMC160F1MC500
Split MC160 MC500
Documents| Questions [Documents| Questions
Train 70 280 300 1200
Dev 30 120 50 200
Test 60 240 150 600

Other Resources:

Document: 150-300 WordSFacebook . bAbl?

' Google Deepmind: CNN and Daily Mail articles?
Question: About 10 words

Facebook: CBTest3
Stanford: ProcessBank

[1] Weston J, Bordes A, Chopra S, et al. Towards ai-complete question answering: A set of prerequisite toy tasks[J]. arXiv preprint arXiv:1502.05698, 2015.

[2] Hermann K M, Kocisky T, Grefenstette E, et al. Teaching machines to read and comprehend[C]//Advances in Neural Information Processing Systems. 2015: 1684-1692.
[3] Hill F, Bordes A, Chopra S, et al. The Goldilocks Principle: Reading Children‘s Books with Explicit Memory Representations[C].// ICLR. 2016.

[4] Berant J, Srikumar V, Chen P C, et al. Modeling Biological Processes for Reading Comprehension[C]//EMNLP. 2014.
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(A Eata%s  Traditional
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Lexical Matching
Discourse Relation
Syntactic Parsing
Dependency Parsing

Word Representation Similarity

RERFIEEMIE2E, (Hoe X R AE 52 9% /). I HAE SERR A BORBEXT bl 5 LR 1 — 36
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(A uBita%s  Proposed Method

LS 2 ARG —FE, ﬁ@lﬂiﬁﬁﬁﬁ@ﬂuﬁj\?ﬂ%%ﬁﬁj\ HIpase-
1EFE (Answer Selection) FIZ R4 (Answer Generation)

ZrZ ik (Answer Selection ) : RN @, — RV CAEE )T
HRGE B RE [P 2R 1) @1 B

Z= i (Answer Generation) : MR¥E @A _E— BRI A
B RERER

One night | was at my friend's house where he threw a
party. We were enjoying our dinner

at night when all of a sudden we heard a knock on the
door. | opened the door and saw this

guy who had scar on his face. (......)As soon as | saw him |
ran inside the

house and called the cops. The cops came and the guy
ran away as soon as he heard the cop

car coming. We never found out what happened to that
guy after that day.

1: What was the strange guy doing with the friend?
A) enjoying a meal

B) talking about his job

C) talking to him

*D) trying to beat him

T ——
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(A iata%s  Proposed Method

Document: D

Document sentences: {s,,...,S,}
Question: ¢g

Candidate Answers: {a,,...,a,}

plalg, D) = p(Slg, D)plalg, 5)
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One night | was at my friend's house where he threw a party.
We were enjoying our dinner at night when all of a sudden we heard a knock

E)f\“"c.l;e door. ‘qj S)

A few seconds later | heard a noise from outside and when | ran outside | saw| X = [Xl, X2, ..ty Xn]
that the strange guy was trying to beat my friend.
As soon as | saw him | ran inside the house and called the cops. <A ht — U(Wihxt + Whhht—l + bh)

The cops came and the guy ran away as soon as he heard the cop car coming. T q
We never found out what happened to that guy after that day. St 0.¢ ht quhn

—— h; = s:h

What was the strange guy doing with the friend?
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(A iata%s  Proposed Method

Answer selection model architecture

Question Sentence

biRNN

Input
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(A Bata%m  Proposed Method

WikiQA InsuranceQA TrecQA ...

/ External AS resources
), | ANSWeT Selection | g - ANSWET GENETAION | g Mubok 4
p(S|a, D) p(ala, S)

LAS(Q:D) — Z P(8|Q=D79RNN) lOgQ(Slq, D)
seD

TEAME I Answer selectionZ( 1
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After we had dinner the strange guy asked my friend to come outside because he wanted to talk
to him. A few seconds later I heard a noise from outside and when I ran outside I saw that
the strange guy was trying to beat my friend. I ran towards him and asked him to leave our
house. He left the house but after half an hour he came back and this time he was dressed up
as superhero and he also had a sword. As soon as I saw him I ran inside the house and called

the cops. The cops came and the guy ran away as soon as he heard the cop carMé We never
found out what happened to that guy after that day.

Q: Why did the strange guy run away? 7 ‘

A) because he heard the cop car

B) because he saw his friend The strange guy run away beacuse he heard the corp car
C) because he didn't like the dinner

D) because it was getting late
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Recognizing Textual Entailment-RTE
A person on a horse jumps over a broken down airplane.----------- neutral----------- A person is training his horse for a competition.
A person on a hors umps%@‘é?ﬂéa)&r(o envown air, ane.———a—é—tc):jonﬁé’(ﬂ‘i“t‘%ﬁ)n ——————— A persomNs at a diner, ordering an omelette.
A person o Bps o-?@dl‘ rplgﬁs$.¢nn‘émaﬂﬁ$é ---Nérﬁéﬁei G' on a horse.

Wh?ﬁid J_PER_SONH c_over his béd with bTan?sS?({ }

7

candidate answer: {Because he wanted a green bed}

SNLI SICK

Dataser:

O rules to transform a question and answer candidate to a statement
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Combine External RTE knowledge with robust lexical feature

P(als,D) = [BP(sq|s;01) + (1 — B)P(s4]8;0rTE)]

/ |

lexical matching RTE Score

B = similarity(s, , s)
Sq FBBAHIR LRI 1 th 9% 5 8 Mol — M5 S ANSWER

similarity /&A1 A0 — MR TVLECAHLE, 32 E i n-gram constituency match,dependency match#4 i,
FH UL i P A7) 2 1] 75 BH S 1) 3R] T IEG 2%




@&gﬁzﬁm Proposed Method

P(a’|Q7 S5 91)

FATR G0N B 3] TURFAL -

N bag-of-words matching
dependency root matching
constituency sub-tree matching
dependency path matching

name entity matching

digit matching
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a=aemzm  Proposed Method

CASIA IMYI‘I’U‘I’( OF AUTOMATION
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P(a, |q’ZJ)_ (3|Qa D; QRNN)
* [BP(sq]s:61) + (1 — B)P(sql8: OrTE)]

L(0+as+rrE; Dirain)
|Dt’r'a,'£n | |Q|

=log Y Y [P(a}|gy;) +nLas(gij. D;)
i—1 =1

— Ag (9+AS+RTE)

gre IEMACZ 2, FAi1E F elastic netfF Jy 1E U pR 25
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P(S\Qa D',BRNN)
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Preprocess and External Knowledge

FATREMCTest R A REAT PR QTR RF SO BOARTR H oy 44 SRR

Sf T AR IR Rk BRI (Answer selection) &iE, AT FHWIkiQAZTEE, XA
BARER T4 TR, 06 %2000 o) f5UF13 5 Mgk 2 2 48] 1.
FA T wikiQAH BT A 11y 44 SEAR 4358 5 4 il Iy 44 SR i 1Ak

Barack Obama-> PERSON
The russia-> ORGANIZATION

SHFANER I A ZE IR HERE (RTE) ¥R, FRA113% P38 48 KA 5HT
RAT IR RS S HEF PR (SNLD = i)l Zr 565 50 5 %t
[)F.
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External Answer Selection model

Question Answer
Oq Oa
biLSTM biLSTM

Embedding
Input WTht T *l de' fT't de JcIm IiIes chEken mTost on aTII
1 1
GESD(x,y) =

1+ ||z —y|| 14 exp(—y(zyT + ¢))
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(A iBia%s  Proposed Method

External RTE model

Premise Hypothesis

%

biLSTM biLSTM

Embedding

Pt 1t Pttt

Input Chilken was his dad’s favorite food John likes chilken most of all



External Model Result

Answer Selection RTE

MAP MRR | Accuracy

State of the Art | 0.6921 | 0.7108 0.835
Our method 0.6936 | 0.7094 0.829

Yin W, Schitze H, Xiang B, et al. ABCNN: Attention-Based Convolutional Neural Network
for Modeling Sentence Pairs[J]. TACL . 2016.

Rocktaschel T, Grefenstette E, Hermann K M, et al. Reasoning about Entailment with Neural
Attention[C]. ICLR . 2016.
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Experiment Result

System MC 1 60 MCSQO
One | Multiple | All One | Multiple | All
Sliding Window 64.73 56.64 60.41 | 58.21 56.17 57.09
Sliding Window+Word Distance 76.78 62.50 67.50 | 64.00 57.46 60.43

Sliding Window+Word Distance+RTE 76.78 62.50 69.16 | 68.01 59.45 63.33

[Kapashi and Shah, 2015] - - 36.0 - - 34.2
[Narasimhan and Barzilay, 2015] 82.36 65.23 73.23 | 68.38 59.90 63.75
[Wang and McAllester, 2015] 84.22 67.85 75.27 | 72.05 67.94 69.94
[Smith et al., 2015] 78.79 | 70.31 75.77 | 69.12 63.34 65.43

[Sachan et al., 2015] 67.65 67.99 67.83

without External Knowledge(5 = 1,7 =0) | 40.39 37.94 39.08 | 38.40 33.13 31.33
without External AS knowledge(n = 0) 41.07 40.63 40.83 | 49.63 28.05 32.83
without External RTE knowledge(5 = 1) 74.11 64.06 68.75 | 57.72 50.91 53.00
Final Model 88.39 64.84 75.83 | 79.04 63.51 70.96

T ——



Thank you!
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