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ABSTRACT 

As technology developed the use of internet has tremendously 

increased because of the availability of huge amount of data. 

Question answering is a specialized area in the field of 

information retrieval Text Processing. Question Answering 

system has many application based on source of answering 

like extracting information from document, language learning, 

online examination etc.    

General Terms 

Natural Language Processing, Question Answering System, 

Information Retrieval  

Keywords 

Question Answering system, Classification, Information 

retrieval, Answer extraction. 

1. INTRODUCTION 
From the last decade internet users are increasing in more 

percentage. In QA different queries are provided by the user 

in aim of getting accurate answers in Question Answering 

Systems. Question Answering provides perfect solution to 

retrieve valid and accurate answers to user question asked in 

natural language instead of query. Lot of advancement is seen 

in QA related to the English, Chinese, Japanese, Korean, etc. 

languages. Question answering is a specialized area in the 

field of information retrieval. There are many question 

answering systems having its own application area. Question 

Answering System (QAS) has many application based on the 

source of answers. Like extracting information from 

document, language learning, online examination system, 

human and computer interaction, document management, 

classification of document and many more[1]. Question 

answering system can be divided into structured data and 

semi-structure data. The main objective of question answering 

system is to retrieve answers of questions rather than full 

document. There are two types of question answering system 

i.e. open domain and closed domain. Open domain system 

mainly based on web based where no restriction of any era 

while in closed based system having limited work domain e.g. 

medicine or weather forecasting and etc). This paper presents 

the study on question answering approaches and its 

techniques. After the introduction framework of Question 

Answering system has been taken and then details of 

approaches has presented...  

2. FRAMEWORK of QAS  
Question answering framework is built using Natural 

language processing and information retrieval techniques. The 

framework is divided into four modules namely. Question 

processing Module, Document Processing Module, Paragraph 

extraction module and answer extraction module [4]. 

 

 

 

 

 

 

 

 

 

 

 

Fig 1:  Framework of QA system 

2.1 Question Processing Module 
The question processing module converts natural language 

question queries for the document retriever. The process 

ranges simply returning the user's question as the query to 

employing question analysis to generate complex structured 

queries [4]. This module also detects the expected answer type 

of a question e.g. the expected answer type of "When was 

Shivaji born?" is date this information helps guide the answer 

extraction process. 

2.2 Document Processing Module 
This module retrieves documents from the corpus that are 

likely to contain answers to the user's question. It consists of a 

query generation algorithm and text search engine.  The query 

generation algorithm takes an input the user's question and 

creates a query containing terms likely to appear in documents 

containing an answer. This query is passed to the text search 

engine, which uses it to retrieve a set of documents. [5] 

2.3 Paragraph Extraction Module 
Paragraph extraction algorithms take a document as a question 

and try to find passages from the document that contain an 

answer. Typical passage retrieval algorithms break the 

document into passages, compute a score for each passage and 

return the passage with the highest score. The system abstracts 

this mechanism so that passage tokenizing algorithms and 

passage scoring algorithms can be modularized as well the 

algorithm which cannot broken down can also support a large 

number of passage retrieval algorithms[4][5][6].  

2.4 Answer extraction Module 
The Modules takes as input a passage from the passage 

retrieval component and tries to retrieve an exact phrase to 
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return as an answer to achieve this required parsing and 

detailed question analysis by using of answer extraction 

algorithms. The identity answer extraction returns the center-

point of the passage, stripping words from either end until it 

fits within the specified answer window.  

There are many Approaches used in Question answering 

system based on different purpose namely linguistic-based 

approach, statistical-based approach and pattern matching 

approach.  User needs precise and very specific answers.  The 

large amount of data is continuously added in different 

scientific fields, in many disciplines. It’s becomes challenging 

for researcher and many user to cope up with data. 

Understands the way a specific approach is supporting for full 

fledge development of QA system. Before start to understand 

the approaches used its better to first understand the major 

issues of QA system which makes it more difficult for 

progress. [4][5][6][7] 

3. ISSUES OF QAS  
There are various issues are present which plays vital role in 

question answering system such as Question Classes, 

Question Processing, Context and QA, Data Sources for QA, 

Answer Extraction, Answer Formulation, Real time Question 

Answering, Multilingual (or cross-lingual) question 

answering, Interactive QA, Advanced reasoning for QA, 

Information clustering for QA, User profiling for QA [8][9]. 

4. APPROACHES  

4.1 Linguistic Approach  
Linguistic approach understands natural language text, 

linguistic & common knowledge Linguistic techniques such 

as tokenization, POS tagging and parsing. These were 

implemented to user’s question for formulating it into a 

precise query that merely extracts the respective response 

from the structured database [10].  

Table 1 Linguistic based QA systems 

QA system Domain  Description 

BASEBALL   

by Green et al[11]  

Closed 

domain 

 

Answering Question about 

Baseball game Front ends to 

databases 

LUNAR  

Woods[12]  

Closed 

Domain 

Compare and evaluate the 

chemical analysis data on 

lunar rock and soil. 

ELIZA 

Joseph 

Weizenbaum[13] 

Closed 

Domain  

Attempt to mimic basic 

human interaction Question 

and answer exchanges 

GUS 

Bobrow et al.[14] 

Closed 

Domain 

A frame-driven dialog system 

Genial Under stander system 

also used structured database 

as the knowledge source 

Clark et al[15] Closed 

Domain 

 

knowledge-base question 

answering ability through 

inference engine component 

STARTQA 

System[16] 

Boris Katz.  

Closed 

Domain 

 

Web-Base QA system  

the system can answer 

millions of English questions 

about places (e.g., cities, 

countries, Etc) 

Mishra et al[17]  Closed 

Domain 

Web documents in the local 

knowledge database 

Quarc 

Rilloff et al[18] 

Closed 

Domain 

Rule-base QA system for 

reading comprehension tests  

Cquarc 

Hao et al [19] 

Closed 

Domain 

Rule-based Chinese QA 

system for reading 

Comprehension test 

 

4.2 Statistical Approach 
Availability of huge amount of data on internet increased the 

importance of statistical approaches. A statistical learning 

method gives the better results than other approaches. Online 

text repositories and statistical approaches are independent of 

structured query languages and can formulate queries in 

natural language form. Mostly all Statistical Based QA system 

applied a statistical technique in QA system such as Support 

vector machine classifier, Bayesian Classifiers, maximum 

entropy models [20] [21].  

Table 2 Statistical approach based various QA systems 

and their technique 

QA system Domain Technique Description 

Ittycheriah 

et al  [22] 

 

Open  Maximum Entropy 

Model  

Maximum entropy 

model for question/ 

answer 

classification based 

on various N-gram 

or bag of words 

features. 

 Cai et 

al.[23]  

Open  Sentence Similarity 

Model 

Web-base Chinese 

QA system with 

answer validation 

Soricut et 

al.[24]  

Open  N-gram mining used a statistical 

chunker questions 

into 

chunks/phrases 

asked to the search 

engine 

Suzuki et 

al[25]  

Open  Support Vector 

Machine 

SVM answer 

selection for open 

domain QA 

system.  

Rocchio 

Moschitti 

[26] 

Open  Support Vector 

Machine text 

classifier  

Question and 

answer 

categorization and 

tested his approach 

on Reuters-21578. 
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Zhang et 

al[27]  

Open  Support Vector 

Machine based on 

the features of 

words 

Chinese QA 

system with 

question 

classification and 

answer clustering  

Quarteroni 

et al[28]  

Open  SVM classifier for 

question 

classification 

Designing an  

Interactive QA 

system for QA 

classification 

Berger et 

al[29] 

Open  N-gram Mining Statistical approach 

to answer finding 

task in QA  

4.3 Pattern Matching Approach 

Pattern matching approach deals with expressive power of 

text pattern, it replace the sophisticated processing involved in 

other computing approaches.  Most of the pattern matching 

QA systems uses the surface text pattern, while some of them 

also rely on templates for response generator[20][21]. 

Table 3 Pattern Matching Approach 

Pattern 

Matching 

approach 

Surface Pattern 

Based [31] 

Finding answers to 

factual question answer 

are limited to one or two 

sentences  

Template based 

[32] 

Used for Closed domain  

focuses on interpretation  

4.3.1 Surface Pattern based  
Surface Pattern-based approach is automatically learning-

based pattern or it is human crafted. It replaces the 

sophisticated processing involved in other competing 

approaches [30] [33]. 

Table 4 Surface Pattern Based QA system 

QA system Descriptions 

Hovy et al.[34] 

 

Learning surface text patterns for 

QA system Implemented an 

automatic learning environment  

Soubbtin et al[35]  Pattern of potential answer 

expression as clues to the right 

answers. 

Zhang et al[36]  Web-base pattern mining and 

matching approach to question 

answering  

Greenwood et al [37]  Using name entity tagger to 

generalize surface matching text 

pattern for question answering 

Cui at al[38]  Soft pattern matching model for 

definitional QA system. Bigram 

model and PHMM 

Saxena et al[39]  Using pattern matching semantic 

type and semantic category. For 

difficult question  

4.3.2 Template Based Approach  

This approach makes use of preformatted patters for 

questions. The Main focus of this approach is more on 

demonstration rather than explanation of question and answer 

[40][41].  

Table 5 Template based QA systems 

QA system Technique Description 

Sneiders 

[42]  

Frequently 

answer question 

(FAQ)  

Automated QA using 

question template that 

cover the conceptual 

model of the database 

Gunawerdena 

et al[43]  

Pre-processed text 

to identify best 

matched 

template-answer  

A closed domain 

system to understand 

SMS language 

Unger et 

al[44]  

Resource 

description 

framework (RDF)  

Template based QA 

system over RDF 

data  

SPARQL 

[45] 

Resource 

description 

framework (RDF) 

SPARQL query 

language for RDF 

Table 6 Comparison of Approaches 

Approaches Questions types Domain 

Linguistics approach Factoid  Closed  

Statistical approach Complex non-factoid  Open  

Pattern Approach Factoid, definition, 

acronym, date of birth 

Closed     

Table 7 QA System based on Hybrid Approach 

QA system Domain  Technique  Descriptions 

Kwork et al 

MULDER [47]  

Open  Based on 

integration of 

linguistic and 

statistical 

approach  

Fully Automated 

General purpose 

QAS 

Chakrabarti et 

al[48]  

Open  Linguistic and 

pattern based  

WorldNet structure 

to determine the 

answer type 

Xia et al [49]  Closed  Rule-based & 

SVM classifier  

An integrated 

approach for 

question 

classification in 

Chinese cuisine QA 

system  

Lee YH et al Open  Surface pattern 

& entropy 

Complex question 

answering with 
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ASQA [50]  method ASQA. Deal with 

Definition and 

relation questions 

Ferrucci D et 

al 

IBM's 

WATSON [51] 

[2010] 

Open  Surface pattern 

& entropy 

A overview of 

DeepQA Project  

5. CONCLUSION  
The QA system can be Learning Companion it can help in our 

education system as in this global era need QA system which 

can solve closed domain problem and can give relevant 

answer to the question. It can be able to construct systems that 

could evaluate or grade answers with results consistent with 

human performance. New possibilities have come up in the 

education system which allows students to do self paced 

learning. Knowledge representation , precise representation 

for proper understanding , paraphrasing , conceptual learning , 

online accessing of descriptive Questions, Evaluation of 

answers, inclusion of figures , tables , mathematical equations 

are few  major challenges which are in front of researcher. As 

the aspects involved are complex their solutions are even 

difficult but the application needs are high. Thus there is great 

potential for exploring the challenges in QA domain.  
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