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SImple questions vs. Compositional guestions

Simple question
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Pure Template Extraction model

Template Collection
For a specific relationship r

Factual Triple from Testing set

Generated QA pair

ATERATT 2 |1 FEAM |1 fLT 1. Extract templates by replacing topic

b v NG ras] YN —

N Selected Template entity with a special token (SUB) in

(SUB) 5 Hfs A e each question.
T 2. Collect all the templates concerning r

Selective Generation

to form a template pool.

Randomly Template Selection

Questions concerning Template Pool of ‘FH5% A4’
M7= AWy in Training set extracted from Training set Selective Generation
i KB R T 2R A ? [ 1% 1 SUB)J& T4+ 20K A9? Given a factual triple <h r t>
IR RIER A ifE? Template Extraction | SUB)FAHIE A /E 12 1 Random|y select a temp|ate fromr' s
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2. Generate questions by replacing the

Template Collection

special token (SUB) in the selected
pattern.




Template-based seg2seq model

Triple Encoder
Givena triplefact F =<t,p,0 >
* Topicentityt = {ty,t,,*,t,}
* Relation predicatep = {p{, 02, P}
* Object entityo = {04, 0,, - 0;}
> Input:w = [ty, ty,, t,, SEP, Dy, Dy, - D] € RMHNHL
» Encoderstate: hy =LSTM (hy_1, W¢_1)

Given Triple: T% ||| HHAAMY ||| AEF. KEF. ZHHEF « HE
Generated Question: i§ 7] § T & & *x B A & #?

Triple Encoder Template Decoder




Template-based seg2seq model

Template Decoder

Given encoder states H = {h,}t_, and previous generated tokens y_,
» Probability of Generating next token
P(|H,y<¢) = softmax(W; - tanh(W; s, a;]))
» Decode states
S¢ =LSTM(S¢—1, Yt 1)
» Attention vector

ar = %=1“(ti hi)
eI (st.h;
Ay = S o(oor) g(s¢, h;) = tanh(W, h;) - tanh (W s,)

Given Triple: T3 || HAAH || REF . KEF. ZHFHXEZ « E%
Generated Question: i§ 7] § T & & *x B A & #?

Triple Encoder Template Decoder




Case Study

Fact #1 ark@Ey ||| Fo ||| #E

Fact #2 FHEEAEERM ||| Z2ERE ||| @HERRHNEERY

Fact #3 EXAA ] K] HAH

Fact #4 WF | ZEZeH || #HNER KERW

Fact #5 A |l #F ||| BE #&E

Fact | Gold Pure Template Seq2seq Tseq2seq

Hl | 2RERHRMEM | 2RBEEIAFRS | 2HRFERORVEM | 23KE L2 BEHEWN
LAETHY? DR? A4? Hy ?

) | BHERATERNG |HFERATERHG |FLFERAITELRN BHLFERITERMH
WAELEETL? | TE#ALEE? HWAERBERML? | ZELEGEHL?

43 | RpEEXAAZN | BREEFRREXAR | ErEEXAAET | EXARRBTHAN?
MR LREG? | BT AR? R H 2

HA | RBHEYRTFHF | NTFTZERMAMNL? | KFHZELHMEN | N TFEERAM M
B ARM? 7% 2

45 | REBpHFAMXAS |[EBMEFT EAH? FAHNIFH R iE? i 5 AR R R B ?
=B E T ?

» Misleading questions
generated by pure
template-based method
are marked in red.

» Questionsthat generates
wrong subjects entities of
the corresponding facts
are marked in green
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Dataset and metrics

» Knowledge base: Chinese KB from NLPCC2017 KBQA challenge

FB2M FB5M NLPCC2017
Entities 2,150,604 4,904,397 6,502,738
Relationships 6,701 7,523 548,225
Facts 14,180,937 22,441,880 43,063,796

Statistics of the NLPCC2017 Chinese Knowledge Base

» Train & Test dataset: Training & Testing set from NLPCC2016 KBQA
challenge (Train/dev/test: 11687/2922/9870)

Question A NHITEXEZR 2 ZZ W HH K NP#RA HERY 7
Factual Triple WRZ A ||| HRAD ||| 1505 5KF)
Answer WS 5KA

An instance of (Question, Triple, Answer) tuple




Dataset and metrics

» Automatic evaluation: Bleu-4 and Rouge-4

» Human evaluation:
1) Randomly select 100 generated questions.

2) ask 2 experts to evaluate whether the questionis understandable and
answerable (good question or not).

3) Use the ratio of good questionsin the selected 100 questions as human
evaluation score




Dataset and metrics

» Diversity evaluation: measure the diversity of generated questions
with the same relationship (Question Cluster)

B#

YRENE (SUB) MY B =21, ?

(SUB)MIBFEHA ? TENK

(SUBEF 4 7 SUBX T B —RZ KA 7

FIE(SUB)IY AR T ? / (SUB)RIEFIKZ % D72

SUB)JEZK ?
WEEINY) (SUB)XNT5 BB ZKhT(E] 7
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Dataset and metrics

» Diversity evaluation: DIVERSE

For a question cluster Q. ={q4, 92, **, q»} and
Correspondingtriple cluster F. = {[t;, ty,**,t,],R,[01, 05,**, 05, ]}

n n
1
DIVERSE = —zz z 1(i # HTfidfsim (95 q;)
n =1 =1

the smaller DIVERSE is, the more linguistically diverse the generated questions
are.
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Experiment results

> Automatic & human evaluation

Models ROUGE BLEU Human
Template-based Baseline 37.84 76.33 87.0
Seq2seq 38.41 74.86 83.5
Template-based Seq2seq 43.11 76.84 92.5

Automatic and human evaluation performance of proposed models.

» Diversity evaluation

Models N=[3,4] N=[5,~] Aggregate
Template-based Baseline 12.30 9.33 11.97
Seq2seq 10.35 7.23 9.74
Template-based seq2seq 4.98 3.63 4.65

Diversity evaluation of proposed models.
N equals the number of facts inside each cluster
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Triple selection and question filtering

» Triple selection
for given triple < h,7r,t >
1. remove entity description from head entity
GERIP = St )

2. choose head entities which have more than 5 relationship
connections (to ensure the quality of guestions)

Head entity with 6 relationship connections
TAHFE ||| A ||| KAHLFE Head entity with 4 relationship connections
KRR ||| 3 ||| KAFE SE\EEmM (|| 3% ||| SEREETEm
KA ||| TR = ||| AR K, BIEREEES SEw@vEm ||| PXE ||| SEREEmD
IKARHAR ||| K2 ||| BRI ER & BB AR — TR

B SEEEEmLY (|| 163E ||| ME
AZHAE (|| ThEE ||| EBIBKLBARFEME LALFE J SEwEuEm ||| /MEHE ||| EH *

IKAHLAE ||| =X R ||| Water-cooled chassis




Triple selection and question filtering

» Question filtering
1. Filter out questions with UNK token.
2. Filter out questions with 2-gram or more repetition.
ENEFAEBCMERERAET ?
3. Filter out guestions whose length are longer than 50.




Dataset Analysis - quantitative analysis
» Statistics of proposed dataset

SimpleQuestion  Proposed corpus

Entities 131,684 5,997,954
Relationships 1,837 4,222
Questions 108,442 28,133,837




Dataset Analysis - quality analysis

» Performance of different models on the proposed dataset

we randomly select 21065 instances (question-answer pairs) from the proposed dataset
and test the performance of three competitive models on the selected dataset.

Model Dataset Precision(%) Recall (%) F1(%)
(Lai et al.) | 2016test | 86.60 86.60 86.60
KBQA 2017test | 47.23 47.23 47.23
Challenge
winner Our 89.07 89.07 89.07
System 1 2016test | 76.55 76.55 76.55
In the 2017test | 3651 36.51 36.51
challenge

Our 78.25 78.25 78.25
System 2 2016test | 74.38 74.38 74.38
In the 2017test | 31.46 31.46 31.46
challenge

Our 75.21 75.21 75.21

A Chinese Question Answering System for Single-Relation Factoid Questions  Lai et al.




Dataset Analysis - quality analysis

2016 testing set 2017 testing set
Pre@l Pre@G?2 Pre@j Pre@l Pre@2 Pre@j
baseline[19] 82.41% 87.06% 89.84%

s¢ only 82.97% 87.50% 90.36% 42.94% A8.67% 54.75%
CNN Single 84.55% 88.63% 91.03% 43.63% 49.98%  55.59%
CNN Ensemble 85.40% 89.01% 91.17% 44.31%  50.18%  56.05%
name_ system(Full) 86.60% 89.67% 91.38% 47.35%  52.47%  56.74%

Pre@1 Pre@?2 Pre@5

Our 89.77 90.15 90.45

A Chinese Question Answering System for Single-Relation Factoid Questions  Lai et al.
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Future work

» Compositional Question Generation based on relational path

Given a relational path e.g. name->marriage->height. Generating
compositional questions like  ‘how tall Is <name>" s wife/husband?’

» Question Generation based on machine comprehension

Given an article or several paragraphs. Try to generate meaningful
questions according to the context.

Learning to Ask: Neural Question Generation for Reading Comprehension Du et al.
ldentifying Where to Focus in Reading Comprehension for Neural Question Generation Du et al.




Thanks for your listening!




