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Detection of Similar Answers to Avoid Duplicate Question in
Retrieval-based Automatic Question Generation

Yong-Seok Choi" - Kong Joo Lee™

ABSTRACT

In this paper, we propose a method to find the most similar answer to the user's response from the question-answer database in order
to avoid generating a redundant question in retrieval-based automatic question generation system. As a question of the most similar
answer to user's response may already be known to the user, the question should be removed from a set of question candidates. A
similarity detector calculates a similarity between two answers by utilizing the same words, paraphrases, and sentential meanings.
Paraphrases can be acquired by building a phrase table used in a statistical machine translation. A sentential meaning’s similarity of two
answers is calculated by an attention-based convolutional neural network. We evaluate the accuracy of the similarity detector on an
evaluation set with 100 answers, and can get the 71% Mean Reciprocal Rank (MRR) score.

Keywords : Question-Answer Database, Automatic Question Generation, Similar Answer Detection
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(System) Q1: What is daemon thread?

Ul: Daemon thread is a low | U2 Daemon thread can be

priority thread, which runs in created by setDaemon method.
the  back

collection is done in daemon.

ground.  Garbage

(System) Candidates of next Question:

(1) What is a parent thread of daemon?

(2) Which method is used to create the daemon thread?

(3) What is the example of daemon thread?

(4) What is a thread?

(5) What about the daemon threads?

Fig. 1. Example of System’s Question and User's Answers
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Fig. 2. The Overview of the Automatic Question
Generation System
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(el 1)

(a) A graph is a collection of objects called vertices whe
re some pairs of objects are connected by links calle
d edges.

(b) A graph is a set of objects where some pairs of obje
cts are connected by links.

AT F 24 AR SAd T 99 vk
7] AAE At vy 2dES Fokdly] Ad &+
FeE AEd - ZHAE o]&ste] AT 7AW
9 (statistical machine translation;SMT)2] & H| o] & (phra
se table)[18]& F53taL o|F o]&slo] nfHyy] RHES

F2a,

4

Table 1. Example of the Paraphrase Table

Si Sj score(s;;s;)
speech service option | voice service option 0.978723
interior core inner core 0.949153
be in relation associate with 0.940260
aggregator collector 0.927419
diverse composition various component 0.923077
higher likelihood high probability 0.923077
arbitrary number of any number of 0.918033
monitoring apparatus monitoring device 0.909091
be prone to tend to 0.872570
gratitude to you thank you 0.853846

Table 1 wHA27] Hlol2e] A% A3 vhehdl Zloldh,
27 BB olgete]l T ¥ Alole] HARE AN

ok TAAQ W2 Fig. 37 Zrh

3) ¥ &9 A fAtE
SHY S FR 18 F5 76 AEFA A7 S (Attenti
on-Based Convolution Neural Network; ABCNN)[19]2 &
g3to] £ Atole] fALE HFE Alstgtt FE(attention)
& AHEshe AE S8 7Y dolg $R §H HHY o
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A T zE d A7) T g HE
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Al Aol hi
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TS sl WEE AdHe ] Ak F Y kel

x = [V}, Uy, Vgyerr, U] (2)

d s X d
v, ER, xE R

(0) 48 mIH~ZYHE FEH o] E(phrase table)S 33t}

PT={<s, t, p(tls;), p(s;lt;) >}

(1) F&EHelE ARE o]&ste uly27] H o] E(paraphrase
table)& 53Tt

scoregt-S Tt 2Eo] Aogitt,

PP= {< 5, 85 score (sj;si) >}
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(2.2) @2.1)e°] el
vk <A6Lj:j+n*1]7 ER score(s;AC[j:jJrn*l])) > & PP
a#al Afj: j+n—1]2 paraphrase s €A, 019

Count pp(A[j: j+n—1], A, ) = score(s;A,[j: j+n—1])

(2.3) QD3 22)F BF A ¥ ek
Count pp(A[j: j+n—1],4,) =0

Fig. 3. Similarity Function Between Sentences Using
Paraphrases [15]
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wp A A S T Ae®t Ac Abole] fALEE AL
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Table 2. Examples of Quora Datasets

Q: Which is the best, JavaScript or Bootstrap?

Al: Javascript is a programming language. Bootstrap is (in the web dev context) a CSS framework. You are comparing cars
with oranges.

1 A2: JavaScript is the scripting language used for multiple purposes for web applications and sometimes in desktop applications
as well. Whereas Bootstrap is a framework for making responsive web sites.

A3: Well, first of all both are different things for different purpose. We use JavaScript as client side scripting language. And

bootstrap is used to make website responsive etc.

Q: What are the similarities in a database and data warehouse?
Al: Data warehouse or DWH is an enterprise scale database. Concept of DWH is mainly used for analytical processing while
database can be considered as a part of transactional processing.

A2: The key is that databases are primarily used to store data while data warehouses are used for data analysis.

(Acten) 22|31 F 28 Alo]9] &&® doj(7]50] A9l
3t idf gholtt.

= H =2 =2 i
Output = W; « [CNN 1,;CNN 15f s —1enif se—renif iag) +0; (6) HOoR FHFste] S5 vlolHE 538k ith Table 2= #
Output & B2, e 172 o sture) b= f;jzﬂﬂi ;]};H Awol g3l F A ol gug 2
AN - = .
FE 7N A8FA A4 mde) 858 e A
[19] AFolre ABFA 237 jgez S5 #49 glolejyr ofel -4 dleolert dastth & FAF SE%
tholo} 1 Su BAke] tho] Alole] JHAE A FE olefel frAshA] @2 el Fastth ol& S Azt 2
(attention) #-& 7 Wd stk Fig. 43= [1919] A7elA A oA A SR wE & F 23S el be
obet F& 7|uke] 7tFAE Wt Wolth, F5 P (at wAo R wAEY FAEHA e SRS AT
tention matrix) T 4 Ayt A9 T Alel9] TtEAE
frZ2= A8 (Buclidean distance)® A4Hatel. Equation (7) 4. NE =HH U "3

& F% dlolge AN F40t,
4117 2otel A2-S& dolelsolx 7
IT oksl AF-S5 deleulol2 752 918 thg 47)
of AolERYE B} S8 4L FEAAG,

https://www.javatpoint.com/interview-questions—and-ans

Convolution

wers

representation

ey https://www.tutorialspoint.com/tutorialslibrary.htm
nv

https://career.guru99.com/top-100-core-java-interview—q
uestions/

https://www.javacodegeeks.com/2014/04/java-interview—
questions—and—answers.html

Co

Input ..
P 1 L]
attention feature,

map

Attention matrix A
(5x7)

Fig. 4. Attention-Based Convolutional Neural Networks
Structure [19]

Table 3. Database of Questions and Answers
Attenw = euc(FAu’T[i,:], FAC’T[j,:]) (7)

Domain Number of
Py Fuey €1 o Question-Answers
) ) C/C++/C#/Java Programming language 885
T5 "ol&d 7FEX(W, W)E #dhe] 5 2 (At ; —
] Other Programming languages 1,155
tention Feature Map)& W& 98 &4 F5 24 B Database P
A AT AAE dEe R Ageh(Fig. 4) Web Lor
AeHQuora)= AHEA AFUE A 9 *FEHE 29 JavaTech é80
Etc 1,482
2) https://www.quora.com/ TOTAL 6,319
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Table 4. Examples of Questions and Answers

Domain Question Answer
Method overloading in Java occurs when two or more methods in the same class
What is Function Overriding and have the exact same name, but different parameters. On the other hand, method
Java Overloading in Java ? overriding is defined as the case when a child class redefines the same method
as a parent class
C What is the difference between method | Method parameters must be different in method overloading whereas it must be
overloading and method overriding in C#? | same in method overriding.
C How C# supports static polymorphism? Static polymorphism. They are: Function overloading Operator overloading
C What is polymorphism? In ob.ject*oriented progrm@ing paradigm, polymorphism is often expressed as
‘one interface, multiple functions'.
Can we override a method by using same | The basic condition of method overriding is that method name, arguments as
Java method name and arguments but different | well as return type must he exactly same as is that of the method being
return types? overridden.
Can we use different return types for|The basic requirement of method overriding in Java is that the
Java methods when overridden? overridden method should have same name, and parameters
Database What are the advantages of using a Modularity Easy to design the applications Better performance Hiding
package? information Added functionality Overloading
2w g7 A7 67) BokR W 4 Utk 7 Ropd 43 RAF S 212 9l3t BIt Hlole] 75
FHE A-SHE Table 33 2t} Aw-8H dlolEHo] B7k dlelBE F3%8k7] $130 Table 39 AF-$+5 ©lo|
9] 91%2 Table 491 A& Bulo] 2ol 100709 HES dow FEF F, 418014
A AT 471 9] Aol EgbE thE Fhx Al ER R 100719
12 8% RAE B Feig $|z+ =1 ol 2 28 23 Al e e GO TR v 9o
o] w99 AR @._'_01];\1 Foomy AL Tho] QYL o 414 Table 3’] TS AR 4340 A H7HE 8 AR
gk wel MPE Google News)E gz g 100 HUEA R AYAT, 097 Fad g A’
A& Agdn, hAE AR QI UE §A gHeR BF & T &
74 gl FAE B TES A8 FRAc gz ¢ AT AT BWS Am T+ A
o B wel AEE oF 1753000 B A gl st AAE A o £4 A Ao
qu8 £Ae A B4 ol Josh ;53 wol, Bre] T B8NT AVAT A Bt ol BI% $4 ¥4
71898 ofdolth, T Hlol2e FE] dlal GIzA-oE oo W AehEE S n AR ow A
NEE =N o} A st SH A9 o] FF FAIEE AF R
24 990 FA% B4 THE AINE AkQuor) A T A SH A AT A, A G el S
O|ERME 15304700 AES 4185 126690 A4 3] sl dis) A7t= FAE gH1el3 BF 230] gH20]S Al
H]O]H% fH/‘]’Oi _'_;g_ %-‘H X]_;E] A== ]% 6;‘ ]_ E]— %C’i ﬂ'éﬁ E.OH:]' Table 501]/\1 HE H]’Q} ZELO] (2) ch)% 0191'.4
M99 271 30079091 Google News oz saar S FAE ORE o £7] A 9 ol FE9
dHEE 2 E AREEeh S Bl &2 Xavier Initialization laegtenis S5 AT o dis) AE AS sohll7] olHt
oz z7|8eda, FeuEe] #F AAL [19]e] AT F7b= 10070 B 5 A o ds) AE-&5
Ak AL adE XHJ%WD} AEFAY AS 371“

9, FEY A= 4 ZEe 5ot HAF e Table 5. Word-level Comparisons Between Two Different

Sets for Evaluation Data
AdagradS A3t} learmng rate$} 12 norm< 0.O8JJr

0.0004% A A3}, Answer A Best scored
. Answer
in QA .
datah (not A) in
arebase QA database
3) https://code.google.com/archive/p/word2vec/ An o Jaccard 0.2520 0.2572
) AE 9% Wd avas xgele] ARV, SslEck 5 o mswer s
wujole] #-o A BAAY. in Evaluation | BLEU 01223 0.1472
score

5) http://www.statmt.org/moses/index.php
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Table 6. Evaluation Results e WSS gy AROR Ahsol Aok Axge A
879 o7 vshE welstel AR AASHA wow AE
Similarity Functions MAP MIRR Aol A A ARE Al SAL AR ol a9l
(1) word 53.17 61.24 ol ARS v &4 5= A$s 2As 4 )
(2) phrase 4586 5455 2 AT 48 ol $8e adslel w4
(3) sentence 59.08 67.97 B8 s 9t Alexte] Sdd) b FAREE S-S
(4) word + phrase 59.14 68.00 AFE -t do]E o]~ 1 F&38, o) %A]- St &
(5) word + sentence 5858 65.70 Gl AES gow AR T oA AASAT. 2284
(6) phrase + sentence 61.00 68.48 o2y AFgA7) oln] dm 9l U] tlsk AES 1k
(7) word + phrase + sentence 63.21 71.00 g 4 orh B AF A Aorst $AF S =E7])= to] A
Table 7. Examples of the Most Similar Answer from QA Database
Th t simil
Answer in Evaluation Set ¢ ir:oSAsir)raut:;aaszswer Question
cover query make the execution of the query faster
a query be cover if all the column it use come because index be store in RAM or sequentially
. located on disk. it make the execution of the query .
from one or more index. cover query be genera what be the importance of

lly consider favorable because datum access thr

ough the index can be more efficient .

faster . cover query make the field be cover in the
index itself, MongoDB can match the query condition
as well as return the result field use the same index

without look inside the document.

covered query ?

use a stack when you want to get thing out in
the reverse order than you put they in.

stack follow LIFO method and addition and retrieval
of a datum item take only o -lrb- n -rrb- time.
stack be use where we need to access datum in the
reverse order or they arrival. stack be use commonly
in recursive function call, expression parsing, depth
first traversal of graph etc.

why do we use stack ?

MapReduce operation typically split the input d
atum set into fully independent chunk by map
operation. the framework sort the output of the

map and process they by reduce operation.

map : in Hadoop , a map be a phase in hdfs query
solve. a map read datum from a input location, and
output a key value pair accord to the input type .
Reducer : in Hadoop, a reducer collect the output
generate by the mapper, process it, and create a final

output of its own .

"" and what be

in Hadoop ?

what be ‘' map

w r

reducer

6) https://stanfordnlp.github.io/CoreNLP/
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Table 8. The Most Top-10 Similar Questions Found by the Similarity Functions

Answer A’ in
Evaluation Set

The most top-10 similar questions

QO0: what be a foreign key ?

a foreign key be a Q1 how can you build a relationship between the different database in access ?
column in a relational Q2: define one-to-one relationship while design table .
database table that Q3

provide a link between
datum in two table.
because it refer to the
primary key of another
table, it act as a
cross-reference

table ?

. which element of hbm.xml define map the unique id attribute in class to the primary key of the database

Q4: what type of relationship can be form between different datum ?

Q5: which element of hbm.xml be use to map a Java class property to a column in the database table ?
Q6: how many primary key can be declare on a table ?

Q7: what be pl/sql table ? why it be use ?

between the table. Q8 what do you mean by Free form import in Sqoop ?

Q9: what be Inf ?

QO: define friend function .

a friend function of a

QI: there be two class name classa and classb. both class be in the same package. can a private member of
classa can be access by a object of classb ?

class be define outside | Q2 what be the role of protected access specifier ?

the scope of the class, | Q3 what do Scope Resolution operator ?

but have permission to | Q4: define the private, protected and public in C++ ?
access all private and Q5: what be scope of a private member variable of a c# class ?
protected member of Q6: what be the purpose of a access specifier in C# ?

the class. Q7: what be a friend function ?

Q8 what be scope of a public member variable of a c# class ?
Q9: what be the C++ access specifier ?

Q1: what be cloud computing ?

Q0: what be the security benefit of cloud computing ?

user can extend service | Q2¢ what do you mean by software as a service ?

to they need, customize | Q3: what be a cloud ?
application, and access
cloud service from

Q4: what be the usage of utility computing ?
Q5: what be Controller in Spring MVC framework ?

anywhere through a Q6: what be the purpose of Service Requestor in web Service architecture ?
internet connection. Q7: what be the purpose of Service Provider in web Service architecture ?

Q8: what be IIS ?

Q9: what be the different layer in cloud computing ? explain working of they.
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<Appendix>
Evaluation Set (in part)
Questions Q Answers A in QA database Answers A’ in Evaluation Set
Ql: It is a type of arithmetical error. It is happen when

What is an overflow
error?

the result of an arithmetical operation been greater
than the actual space provided by the system.

An error that occurs when the computer attempts to
handle a number that is too large for it.

Q2

What is structure?

Structure is a user—-defined data type that allows to
store multiple types of data in a single unit. It
occupies the sum of memory of all members.

A structure is another user—defined data type that can
combine different kinds of data items. The structure is

used to represent records.

Q3:
When to use a DOM4]
Parser?

You should use a DOM4]J parser when — You need
to know a lot about the structure of a document
You need to move parts of the document around
(you might want to sort certain elements, for
example) You need to use the information in the
document more than once You are a java developer
and want to leverage java optimized parsing of
XML.

DOMA4] provides Java developers the flexibility and easy
maintainability of XML parsing code.

Q4:
What is deadlock?

Deadlock is a situation when two threads are
waiting on each other to release a resource. Each
thread waiting for a resource which is held by the
other waiting thread.

A deadlock occurs when there is a circular chain of
threads which each hold a locked resource and are trying
to lock a resource held by the next element in the chain.

Q5:
How to delete a session
in servlet?

When you are done with a user’s session data, you
have several options: Remove a particular attribute:
You can call public void removeAttribute(String
name) method to delete the value associated with a
particular key. Delete the whole session: You can
call public void invalidate() method to discard an
entire session. Setting Session timeout: You can
call public void setMaxInactivelnterval(int interval)
method to set the timeout for a session individually.
Log the user out: The servers that support servlets
2.4, you can call logout to log the client out of the
Web server and invalidate all sessions belonging to
all the users.

By calling invalidate() method on session object, we can
destroy the session.

Q6:
What is the purpose of
using COMMIT in DB2?

COMMIT is used to change the data permanently.
It also allows to access data by other applications
that can reference the committed data.

The COMMIT the

transaction and ensures that changes made in the

statement terminates current

transaction are persistent.

QT:

How is MongoDB better
than other SQL
databases?

MongoDB allows a highly flexible and scalable
document structure. For e.g. one data document in
MongoDB can have five columns and the other one
in the same collection can have ten columns. Also,
MongoDB database are faster as compared to SQL
databases due to efficient indexing and storage
techniques.

MongoDB uses dynamic schemas, meaning that you can
create records without first defining the structure, such
as the fields or the types of their values.

Q8:

What happens to the
data stored in
Memcached when server
accidently gets shut
down?

In Memcached, data is not permanently stored. It is
not a durable data so, if the server is shut down or
restarted then all the data stored in Memcached
will be deleted.

Memcached is a memory caching system that store data
and objects in RAM, so if you restart the server you will
lost the information.




