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Query
Representation

Neural

Query Network

HFaFERNAE o Matching score
Document Network
Document
Representation
Query )
e . Matching A i Matchi
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Posterior probability

computed by softmax P(D,|0) P(D;|0) P(D,|0)
Relevance measured
by cosine similarity R(Q. D) R(O, D))
Semantic feature 128
[; 300
Multi-layer non- |
linear projection [, 300
Word Hashing L 30k
Term Vector b | | 500k | | 500k |
Q DI D.’ Dn

DSSM: Learning Deep Structured Semantic Models for Web Search using Click-through Data (Huang et al., CIKM’13)
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Relevance measured
by cosine similarity

Semantic layer

4 Max pooling layer

Convolutional layer

Word hashing layer

Word sequence
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Convolutional neural tensor network architecture for community-based question answering, IJCAI 2015
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Case one:

Q1: What can | do for IAS?

Al: UPSC exam is also called IAS with a low pass rate.
You must take a lot energy.

Q2: How do | start preparation for UPSC? ,

A2: To prepare for the IAS exam, or more precisely, the UPSC l

- Civil Services Exam , self-discipline is the first.

Case two: :

1Q1: What should | do if | have a slight fever?

Al: Wiping with alcohol may help you, and it is my usual practice.
1Q2: What items can remove oil stains?

EAZ: Alcohol may be a good choice. Try it out.

Figure 1: Two examples from Quora. In case one, the cor-
responding answers explain that the IAS is equivalent to
UPSC, which is crucial for determining the relationship be-
tween the both questions. In case two, the questions have
distinct semantics, but their paired answers are semantically
similar.

FANAEZEETE, BEEEREENNHMNINEFIRPHEER, EEXART
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Interaction [ Interaction & Prediction ]
& Prediction /_//'\ T
[ ql_new ] [ g2_new ] P N
T T Adaptive Co-Attention Network
- internal structure . Taking u; as an
Adaptive Adaptive example.
Co-Attention Co-Attention O\

Adaptive _J \//‘ \//(
Multi-Attention

I.- SN R S
H H E I

Representation

Questionl Question?2 Answerl Answer?2

Figure 2: The overall view of our model. The left part is the main framework of this work. The right part is the detailed
structure of the adaptive co-attention network. The thick arrow indicates that information flows from bottom to top.

Adaptive Multi-Attention Network Incorporating Answer Information for Duplicate Question Detection, SIGIR 2019
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Table 3: Overall results on AeQQP.

Model Accuracy
InferSent [6] 84.00
SSE [24] 86.62
PWIM [11] 72.59
Multi-Perspective-CNN [37] 78.98
Multi-Perspective-LSTM [37] 79.12
BiMPM [37] 87.32
pt-DECATT [35] 86.43
ESIM [3] 84.35
AF-DMN [8] 87.61
DIIN [4] 88.20
AMAN(ours) 90.07

Adaptive Multi-Attention Network Incorporating Answer Information for Duplicate Question Detection, SIGIR 2019
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Table 4: Overall results on CQADupStack.

MODEL Precision Recall F1 Accuracy
Multi-Perspective-CNN [37] 82.81 92.23 87.13 90.12
Multi-Perspective-LSTM [37] 83.64 94.08 87.98 90.15
BiMPM [37] 84.78 97.21 90.04 94.14
ESIM [3] 87.83 95.20 90.81 93.85
AF-DMN [8] 89.22 93.66 90.92 94.72
DIIN [4] 89.46 94.60 91.36 94.73
AMAN (ours) 90.52 97.87 94.05 96.28

Adaptive Multi-Attention Network Incorporating Answer Information for Duplicate Question Detection, SIGIR 2019
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Premise: A dog is jumping for a Frisbee in the
SNOW.

Hypothesis: An animal is playing with a plastic
toy.

Label: Entailment

Premise: He was crying like his mother had just
walloped him.

Hypothesis: He was crying like his mother hit
him with a spoon.

Label: Neutral

Premise: Several men in front of a white build-
ing.

Hypothesis:Several people in front of a gray
building.

Label: contradiction

B

Existing methods typically have framed the
reasoning problem as a semantic matching
task.

The both sentences are encoded and
interacted symmetrically and in parallel.

The role of the two sentences is obviously
different.

Asynchronous Deep Interaction Network for Natural Language Inference, EMNLP 2019
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Asynchronous Deep Interaction Network for Natural Language Inference, EMNLP 2019
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Model train test Test Accuracy

Model
Single Models Matched Mismatched

200D DecompAtt 90.5 86.8 Single Models

(Parikh et al., 2016) ESIM 72.3 72.1

600D ESIM (Chen et al., 2016) 92.6 88.0 (Chen et al., 2016)

BiMPM (Wang et al., 2017) 909 875 DIIN 78.8 77.8

448D DIIN (Gong et al., 2017)  91.2 88.0 (Gong et al., 2017)

300D MwAN (Tan et al., 2018)  94.5 88.3 AF-DMN 76.9 76.3

300D CAFE (Tay et al., 2018)  89.8 88.5 (Duan et al., 2018)

300D AF-DMN 94.5 88.6 CAFE 787 719
(Tay et al., 2018)

(Duan et al., 2018) MwAN 8.5 777

KIM (Chen et al., 2018) 94.1 88.6 (Tan et al., 2018)

ADIN (ours) 936 888 ADIN (ours) 78.8 77.9

Ensemble Models Ensemble Models

600D ESIM (Chen et al., 2016) 93.5 88.6 DIIN 80.0 78.7

BiMPM (Wang et al., 2017) 932 88.8 (Gong et al., 2017)

448D DIIN (Gong et al., 2017) 92.3 889 CAFE 80.2 79.0

300D AF-DMN 949 89.0 (Tay et al., 2018)

(Duan et al., 2018) MwAN 79.8 79.4

300D CAFE (Tay et al.,, 2018)  92.5 89.3 (Tan et al., 2018)

ADIN (ours) 95.6 89.5 ADIN (ours) 80.3 79.6

. . . Table 4: Comparison with previous models on the
Table 3: Comparison with previous models on the MultiNLI dataset.
SNLI dataset.

Asynchronous Deep Interaction Network for Natural Language Inference, EMNLP 2019
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Answer Prediction

PP
attention

Question & Passage Encoding

T

Question Passage

Word

- Character

R-NET: MACHINE READING COMPREHENSION WITH SELF-MATCHING NETWORKS, ACL 2017
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Document Gated Reader For Open-Domain Question Answering , SIGIR 2019
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BiDAF DrQA DrQAyrr SR? R® DS-QA w/oBD DGRpp, w/oDG B-Mean DGR TA

SQUAD EM 23.7 28.4 29.8 27.2  29.1 - 31.5 31.8 31.1 31.9 33.9 | 13.7%
F1 30.9 - - 358 375 = 40.6 39.7 39.0 41.1 43.6 | 16.3%
EM 28.6 - N - 49.0 58.8 53.3 53.8 55.2 56.9 614 | 44%
SearchQA
F1 34.6 - - - 55.3 64.5 60.2 59.9 59.0 61.3 65.7 1.9%
. EM 10.9 19.5 20.7 156 17.1 18.5 21.7 18.9 18.2 20.9 22.6 | 9.2%
WebQuestion
F1 19.8 - - 225 245 25.6 253 24.8 21.7 24.2 27.3 | 6.6%
EM 30.6 343 36.5 38.1 38.8 - 325 334 34.1 35.0 36.2 =
WikiMoviews
F1 36.4 - - 39.3 399 - 37.1 39.2 38.3 40.6 42.5 6.5%

Table 2: The result of different models on open domain QA. The last column is the relative improvement of DGR over previous
state-of-the-arts. All experiments have been gone through the significant test, i.e., one-tailed paired t-test with a default 95%
significance level is used here. It needs to mention that for SQuAD some questions are document dependent (i.e. Who was the
university’s 5th president?), so the result is poor compared with the original machine reading settings.

Document Gated Reader For Open-Domain Question Answering , SIGIR 2019
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ReCO: A Large Scale Chinese Reading Comprehension Dataset on Opinion

| XUCSLUOIT. I
| IZ5ei5 R A LANZE RIS ? |
:(Can I eat bananas after taking calcium tablets?) I
|
|

| Paragraph:
| RAIREETRIRE , (EFESIEARIZ, BEFEEAE i
|, 5. %, IFESIA  AEBAFAIETIEASIN, | Factoid Problem
| FESRETE , IHERRAA. FLARAISIE RN SNER, Bl
| SAERASEESTECEE , ANRSEEHBIREEEL, | . .
|5l | RREEA LA LRSS SAERNSY, , EALI Comprehension > Retrieval
| RABRREEHENEAE, SEAEHIRSHRE Gk,
| FRES/RAL , HILTUE , SEESRESER | hRZHIMEa. 181)
| hEAB—NMERIFIESR | BBME - LERIETEREBEN
| ST —RRIE TR, FTLL, TICFRAN , BNABE &
| FENETER - |
| Evidence: :
| EESBHRSNER , BUAEATIHERAL , HILE | :
| SEIEBESER |, hEZHMER |
:(Bananas are high in pectin, and the pectin is :
I likely to precipitate when react with calcium |
:which will cause abdominal pain, lithiasis and :
:other symptoms) :
|
|
|
|

[ .

| Candidate Answers:

| STLL | ARILL | ForifeE

| (Yes, you can | No, you can’t | uncertain) |

ReCO: A Large Scale Chinese Reading Comprehension Dataset on Opinion , AAAI 2020
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dataset type question source  passage source answer source datasize question type
SQuAD OQA human generated wiki passage human extracted 100k F
SearchQA OQA J! Archive search result J! Archive 100k F
MCTest MC human generated story human generated 2,000 NF
CNN/Daily Mail CLOZE abstract summary news entities 1.4m F
CBT CLOZE  children’s book children’s book entities 680k NF
MARCO OQA query logs search result human generated 100k F/NF
NarrativeQA OQA human generated bO(.)kS aqd human generated 44k NF
movie scripts
NaturalQuestions ~ OQA queries logs wiki document human extracted 350k F
DRCD OQA human generated  wiki document human extracted 30k F
DuReader OQA queries logs search result human extracted 200k F/NF
ReCO MC queries logs extraction from human summarized 300k F/NF

search result

Table 1: Different MRC datasets. ‘OQA’, ‘MC’ refers to open question answering and multiple-choice respectively. datasize is
the whole data size regardless the train/dev/test. F and NF denotes whether the question is factoid or non-factoid.

ReCO: A Large Scale Chinese Reading Comprehension Dataset on Opinion , AAAI 2020
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Reasoning Type Example SQuAD MARCO NewsQA DuReader ReCO
Q:@LE‘_ﬁ AT DAz g P%éﬁiﬁ?g A=
1) Lexical Knowledge® Q: Could I eat the seed of durian 32.5 26.5
P: The germ of durian is high in protein.
, QTSI AT P27 8 T R BT 700 630 84.0
2) Syntactic Knowledgeo Q:Could I eat beef after stroke? 31.0 32.0

P:Beef is edible after stroking.
QEENEER—EHFEL?
3) Coreference® P..HERIREM, ROREM, EAIMKL.. 13.0 15.0 24.0 215 10.0
Q:the yellow one and white one have same smell?
white ..., yellow, their smell is ...
) PEIAERB R EIRAF, RRFARERIF ..
Q:Could I pay by Global black card?P:Global black card is 0.0 0.0 4.0 17.0 35.5
ID card, ID card couldn’t be used for paying...
i é)i:éf\;é;;i’] IWJEE]Eﬂ U\THHI;{IJE /L\ﬂ;T
P PR R i &2 IERY, FE P —RASAT LA
5) ElllpSlS"’ Q:Could Iﬁmking in the Internet bar of Shanghai? 3.0 2.0 15.0 21.0 29.0
P:Smoking is forbidden in anywhere, Internet bar is included.
QAR A EBIERIG P BT - 21k EFMRIT
6) Logical Reasoning"’ Q:Are all the teas alkaline? 0.0 1.0 2.0 4.0 18.5
P:Oolong and black tea is acidic.
QA FER TILH1E? P.ERTER DILFIREEIL
7) Specific Knowledge® Q: Is Shijiazhuang located in North China?: 26.0 14 29.0 24.0 21.5
P:North of the Huaihe River is the northern China.

4) Casual Inference

Table 4: Frequencies (%) of the shallow (©) or deep("') reasoning skills required for MRC datasets. The results of SQuAD,
MARCO and NewsQA are borrowed from Sugawara et al. (2017). We exclude the ‘undefined’ questions because the evidence
may not relate to the question. Note that some question requires more than one skill.

ReCO: A Large Scale Chinese Reading Comprehension Dataset on Opinion , AAAI 2020
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SQuAD SNLI MARCO DuReader|{ReCO-paragraph ReCO
Metric F1 ~ ACC Rouge-L Rouge-L ACC ACC
Random| 0* 333 0* 0* 33.2 33.2
BiDAF | 772 86.7 239 39.0 55.8 68.3
BiDAF*| 81.1 88.7 43.6 52.9 58.9 70.9
BERT_b| 88.5 90.2 48.2 534 61.1 73.4
BERT.1 | 91.8 90.8 - - 65.3 77.0
Human | 912 87.7° 539 574 88.0 91.5

Table 5: Result of different models on ReCO and other MRC
datasets. * means the estimated results. ReCO-para denotes
we use the original paragraph as the context. BERT 4 ; de-
notes BERT base or large model. The results of SQuAD,
SNLI, DuReader and MARCO were derived from their
leaderbord or paper.

ReCO: A Large Scale Chinese Reading Comprehension Dataset on Opinion , AAAI 2020
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Question Generation > CQA EFEESEREENRBERSE
B R R AT R IS S E S

Paragraph: In accordance with his father’s wishes, Luther enrolled in

law school at the same university that year but dropped out almost > Yoa == 73 M oy P N
immediately, believing that law represented uncertainty. Luther sought 1‘“ gﬁ\: ;ﬂ]‘*IEﬁq:ll:l *’I'% = /ﬂ = é*
assurances about life and was drawn to theology and philosophy. }EZ% . R ﬁ I*é’_l‘l:ﬂgj_j1§ ’§\

Predicted Answer: Luther
Answer-Aware: Predicted Question: Who enrolled in law fobe i = B sls =

school accord with his father’s wishes?

Predicted Question: Why does Luther

Answer-Agnostic: .
sought assurances about life?

Figure 1: The bad case of answer-aware and answer-agnostic
NQG. In answer-aware question generation, the generated
answer Luther is just a named entity that could be trivially
inferred by subsequent text, and without much value to be
asked. In answer-agnostic case the generated question is flu-
ent but could not be answered by the paragraph.

Neural Question Generation with Answer Pivot , AAAI 2020
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Paragraph Encoder

ql,kl,Vl — Wghl_l,Wth_l,Wi,hl_l,

I : : Lol L (1)
h" =MultiHeadAttention(q , k", v')

MultiHeadAttention(q, k, v) = so ftmax( )V ()

¢k
Va

Pivot Answer Predictor

7, = MLP(hZ’ ) s

gi; = O'(ZZTWz),

. 1, g; > 0.5,
10, ¢:<0.5

Neural Question Generation with Answer Pivot , AAAI 2020
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Training S
Lyve = —E, Z log p(gi|g<i, C) h ﬁ
)

Figure 2: The forward and backward pass in our model. We
use the straight through estimator to estimate the gradient of

Auxi | iary F) ivot P red iCtiO n the scalar values z during backward phase.
Straight-Through-Estimator
H = [H;S]
H = TransformerEncoder(H)

Lap = — Zzz logb; + (1 — z;)log(1 —b;)
Supervised Training with Golden Answers

Ls=— Zai log g; + (1 — a;) log(1 — g;) (12)

L = Lyig + A1 Lap + Ao Ls (13)
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BLEU-1 BLEU-2 BLEU-3 BLEU-4 Meteor Rouge-L
answer-agnostic

L2A 43.09 25.96 17.50 12.28 16.62 39.75

SAQG 43.33 26.27 18.32 13.23 - 40.22
Our model w/o AP 43.18+ 0.57 25994+ 0.36 18.67 +£0.25 13.09£ 0.18 17.2440.24  40.98 £+ 0.37
Our model 47.24 + 0.67 28.03+ 042 2096+ 0.29 14.78 +0.17 18.61+0.28  41.87+ 0.27

answer-aware

NQG++ 44.82 26.06 18.28 13.02 16.68 41.22

SynNet 47.98 28.08 20.45 15.27 17.53 4191

KPG 46.23 27.78 20.95 14.93 17.24 40.48

ASs2s 47.09 28.62 19.04 15.02 17.02 41.89
Our model 48.26 + 0.51 29.23+ 030 2237+ 0.19 1642 +0.13 1895 +0.21 43.07+ 0.19

Table 1: Experimental results on answer-agnostic answer-aware setting. Our model w/o AP refers to our model without the
answer pivot layer. In answer-aware setting the ground truth answers are only provided during training. The performances of
our models are reported as the mean and standard derivation values run on five different initiation.

Neural Question Generation with Answer Pivot , AAAI 2020
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Stanford Question
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(SQUAD 1.0/2.0)
Conversational
Question Answering
Challenge (CoQA)
Chinese Machine
Reading
Comprehension
Dataset (CMRC)

Data Preprocessing

/

* Vocabulary
* Word
* Char
* Feature Extractor
+ POS
+  NER
e Lemma

* Batch Generator
*  Token indexing
+ Batch padding
* Datato tensor

J

-

\

Model Construction

K NN components \

+ Embedding

+ Attention

*  Recurrent

+ Common layers
*  Built-in Models
BIDAF

DraA
FusionNet
QANet
R-Net

|

/

BIDAF++

/

https://qithub.com/sogou/SMRCToolkit

I

Trainer
*  Training
« Evaluation
* Inference

Save/Load



https://github.com/sogou/SMRCToolkit

=H =

8] & 25 Uk

HaelnlE -- Pl

= 7K1B S LB RAR %

RHIE

L

1. Gpfe] &

BIE G HEEY -
JFIRFIEIR

2. Q0] THELE

3. GR{ATRIRAR BY AN 31 T S ] 3
4. IIIE BB EEELH]

B>

N




T !




