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Abstract- This paper presents work in development of a question 

answering (QA) system by using a combination of two different 

architectures i.e. the one used relevant documents and another 

used rule-based method, which those two contribute for answer 

extraction. Base on previous researches testing result, it could be 

inferred that each of the methods could be a complement for 

another method in order to increase system performance. This 

QA was purposed to gather information from Indonesian Quran 

Translation. The new architecture was designed to gather 

relevant documents toward the keywords and be used 

subsequentially to gather answer candidates by using rule-based 

method. The initial results indicate that system still restricted 

with retrieved relevant documents, and caused delivering only 

60% correct answers. This achievement is not better than the 

previous one that used rule-based method only.  

 

I. INTRODUCTION 

 

Question answering (QA) exist as one of efforts to solve 

weaknesses of search engines. Both of them are an 

implementation of information retrieval (IR), where IR 

focuses on retrieving relevant information from particular 

corpus base on keywords entered by user. Instead delivering 

several relevant documents just like search engines, question 

answering systems provide the exact answer related to user 

question. Another nice-facility of QA is in which user can use 

natural language to define their question just like as they want 

it to be.  

Some QA researchs on Indonesian documents are done with 

employ several different architectures or methods. Standard 

architecture was applied in [5][11][13][18], which there are 

four components i.e. question analysis, document retrieval, 

document analysis, and answer selection. Another architecture 

also be used by other researchs as described in [4][8][14]. 

Those were practice rule-based method to gather answer from 

all of documents. First architecture still lacks at document 

retrieval and answer extraction, as not all retrieved documents 

were relevant and answer extraction’s algorithm still trap on 

lexical sense. Second architecture is inefficient since rule-base 

method on answer extraction applied to all of documents.  

Weaknesses of two architectures as mentioned above led this 

research to build new architecture by combine them. All 

components of first architecture are utilized except for 

document analysis that is replaced by implementation of rule-

based method on relevant documents. This will  

 

subsequentially followed by answer extraction process that is 

a calculation adopted from second architecture. This new QA 

architecture is implemented on Indonesian Quran translation, 

which for the first version of it processed the first chapter in 

Quran namely Al-Baqarah.  There are three kinds of question 

type allowed to be used in the system i.e. who, when, and 

where. In order to yield good performance, this new 

architecture equipped with several useful components defined 

in [18] that function at increase time execution and question 

processing reliability. Those components comprising usage 

knowledge and question structure analysis.  
 

II.   Question Answering System 

 

A.    Standard Architecture 

Question answering system (QAS) is one field in information 

retrieval that process question in natural language form and 

return system’s correct answer. In a dissertation’s report 

entitled “From Information Retrieval to Question-Answering”, 

[10] mentioned that “Information retrieval sistems that allow 

for users to pose natural language questions are known as 

question answering systems”. A question answering system 

aims at processing a natural language question and find a 

location in a document that contains answer[2]. Architecture 

of question answering system depicted in the following figure: 

 

 
Fig. 1. Standard Architecture of Question Answering System 

 

Figure 1 shows that QAS start with analyze user’s question to 

get question type, keywords, and keywords entity. Keyword is 

used by document retrieval to gather relevant documents from 

related corpus. Retrieved documents are splitted into passages 

that is will benefit system in finding answer. Furthermore, 

named entity recognition will put tag on every word within 

each passage that has entity’s name. Hereafter, every passage 

will scored base on number of words that has similar entity’s 
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name of answer type. Question type gathered in the first step 

Answer type is useful to get answer type. Finally, system will 

implement an algorithm to find the answer within the high-

score passages that have enriched with name entity’s tag. 

 

B.    Rule-based Method 

Quarc is a reading comprehension test developed by [12] that 

utilize rule-based method to find the correct answer for each 

question. Rule-based methods uses lexical and semantic 

heuristics to look for evidence that a sentence contains the 

answer to a question[12]. Here is an example of a rule used on 

question type “who”: 

 

 
Fig. 2. Rule for Question Type “Who” in English 

 

C.    New Architecture of Question Answering System 

As explained in chapter I, new architecture of question 

answering system developed by combining two different 

question answering system’s architectures in order to enhance 

system’s performance. This following figure shows the new 

architecture: 

 
Fig. 3. New Architecture of Question Answering System 

 New process in this architecture could be seen after system 

got relevant documents. Word match scoring function is 

applied to each of those documents (not all documents 

definitely) to count number of similar words between question 

and document. Relevant score is set to each document and it 

will be an initial score for each of them. Furthermore, relevant 

documents are getting processed by rule-based scoring 

component to get final score. This is done by implement a 

suitable rule of question type. System will rank all scored 

documents, and find the correct answer within the highest 

scored document.  

 

III.   IMPLEMENTATION 

 

This part describes what rule implemented for all of question 

type namely who, what, and where in the new architecture. 

Moreover, testing result also explained in this part along with 

related analysis.  

 

A. Rule of Who Question Type 

 

 
Fig. 4. Rule of Who Question Type on Indonesian Quran Translation 

 

B. Rule of When Question Type 

 

 
Fig. 5. Rule of When Question Type on Indonesian Quran Translation 

 

 

 

 

 

 

 

 

 

 

 

 

C. Rule of Where Question Type 
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Fig. 6. Rule of Where Question Type on Indonesian Quran Translation 

 

D. Testing Result 

Testing is done by using ten question for each of question 

type. In order to compare system’s performance, all questions 

come from previous research that used rule-based method 

only[4]. Base on the testing result, system still not able to be 

better than the previous one as explained in this following 

table: 
TABLE I 

COMPARISON OF SYSTEM’S RESULT AND PREVIOUS SYSTEM[12] 

Question 

Type 

Percentage of number of correct 

answer in current research 

Percentage of number 

of correct answer in 

previous research 

Who 60% 97,5% 

When 60% 90% 

Where 40% 68,03% 

 

Table I shows that system’s performance was still not as 

good as previous system’s performance.  This is caused of 

several reasons: 

1. System was not always get relevant documents from search 

engine. This implied answer extraction’s performance that 

system delivered incorrect answers or even none answers. 

Figure below explained the evidence: 

 
Fig. 7. Screen Shoot of System’s Failure in Answering Question 

 

2. Incorrect answers produced when system found an 

irrelevant document with highest score. This can be seen at 

following figure: 

 

Fig. 8. System found Answer  from The Highest Scored Document 

 

Relevant document in above figure is the highest scored 

document as it hadhighest number of person’s semantic 

class’s words (question type was who) as figure out below: 

 
Fig. 9. Existence of Many Person’s Semantic Class’s Words within 

Irrelevant Document 

 

Number of person’s semantic class’s words within above 

document is 8 (eight). This number is bigger than number 

from others document that actually relevant as described 

below: 

 
Fig. 10. List of Relevant Documents along with Number of Person’s 

Semantic Class’s Words 

 

IV.   CONCLUSION 

 

We have presented a development of new architecture of 

question answering system that combine two existing 

architectures for gathering information from Indonesian Quran 

translation. Due to limitation of lucene as search engine’s 

library in processing Indonesian documents and finally imply 

document retrieval function, our system still not able to 

increase performance in delivering correct answers.  

We believe that refinement of lucene toward Indonesian 

documents along with further analysis of Indonesian question 

type’s rule will benefit this research in the future, and so 

development of question answering system for whole chapter 

in Quran can be established.  
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