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1. INTRODUCTION 

Question answering is known as a sophisticated form of 

information retrieval (IR). Information retrieval involves 

retrieving documents related to a query; therefore, IR 

considers a complete document as relevant to the query or to 

what the user needs. Different from IR, question answering 

involves only the specific part of the document or text that is 

relevant to the query. Much research has been developed over 

the years in the area of question answering. 

The explosive growth of data, the increasing use of mobile 

devices (such as smart phones) to access information [1], and 

voice-enabled natural language interfaces that enable users 

to ask real questions have increased the importance of 

research in the area of question answering [2], [3], [4]. There 

are two main areas of research about question answering 

based on datasets. Some research has used text documents or 

web pages to retrieve part of the text as an answer to a query 

or to what the user needs see [5]. Other systems have used 

frequently asked questions (FAQ) to provide users with the 

correct answers to their questions see [6], [7], [8], [9]. Most 

of the research has been done with English language datasets 

using natural language processing. In this study, we 

developed a QA system that uses an Arabic FAQ dataset to 

provide users with answers in no time. 

The Arabic language has its own rules, including sentence 

type, sentence structures. Therefore, it is important to 

consider Arabic language rules when designing question 

answering systems. Moreover, typing a question in the 

Arabic language can be very different from user to user, and 

this plays a significant role in retrieving the correct answer. 

Applying rules correctly, especially when performing the 

preprocessing steps, will affect the results of the system. In 

this paper, we propose a question answering model that can 

be used to provide users with the answers to their questions in 

the Arabic language. 

The remainder of this paper is organized as follows. 

Section 2 provides a detailed overview of related work. 

Section 3 introduces the details of the proposed model. 

Section 4 describes the experimental design and the results, 

followed by the conclusion in Section 5. 

2. RELATED WORK  

Much research has been developed in the field of information 

retrieval that used FAQ data to extract answers related to 

limited questions extracted from a document [10], [11], [12]. 

Some models used statistical methods and WordNet to 

calculate the similarity between questions and answers [13]. 

Other research combined different methods to extract 

knowledge that can be used to rank questions and answers 

based on the given question [14]. Another model proposed 

mining FAQs from web data [15]. 

The major challenge in developing Q & A models is 

possible word mismatches between different pairs of 

questions and answers in an information retrieval task. For 

example, “What is Francis Scott Key best known for?” and 

“Who wrote the Star-Spangled Banner?” are two very similar 

questions, but they have no words in common [16]. This 
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problem occurs in Q & A especially when using a FAQ 

dataset, because then the question and answer pairs contain a 

limited number of words and the chances of finding the same 

word in the same format are very low [16]. To solve this 

problem, some models used translation, such as [17], or 

improved the stemming process, such as [18]. 

Arabic is one of the most widespread languages in the world 

with more than 350 million native speakers [19]. Due to the 

increased amount of Arabic content on the web, Arabic 

question answering systems are becoming more important. In 

the area of Q & A, the English language and Latin-based 

languages have benefited from advancements in this field and 

in the field of information retrieval. The Natural language 

processing (NLP) designed for other languages is unable to 

handle the Arabic language; it needs special handling [19]. In 

this study, we applied information retrieval strategies to an 

Arabic Q & A system. 

IR models aim to retrieve a large number of documents 

related to the user’s query. The documents are ranked based 

on their similarity to the query [20]. However, Q & A aims to 

retrieve a specific piece of information related to a specific 

question, which is different from the traditional Q & A 

systems that extract answers from a document or web page 

using the FAQ, where the questions need to be mapped to the 

right answers. Therefore, applying traditional IR 

methodology can achieve good results. However, matching 

questions to the right answers is still a challenging task due to 

the complexity of the Arabic language and the small amount 

of text used in Q & A. 

3. QUESTION ANSWERING 

The aim of this paper is to provide an algorithm that helps to 

answer user’s questions in Arabic automatically without 

human involvement. The structure of Arabic sentences is 

totally different from the English language. Therefore, in this 

research, we focused more on using information retrieval 

methods instead of natural language processing methods. 

A.  Preprocessing 

Preprocessing rules play a significant role in IR systems. 

The preprocessing rules help to reduce the unimportant terms 

from the text and increase the possibility of matching two 

pieces of text. Therefore, the preprocessing steps can be 

categorized into two main steps: stop word removal and the 

stemming process. Many algorithms have been proposed to 

do the preprocessing steps, such as Khoja and Garsides 

algorithm [21] – [23]. However, the Khoja stemmers require 

a root dictionary that needs maintenance to guarantee that 

newly discovered words are correctly stemmed. Moreover, it 

replaces a weak letter with a word that occasionally produces 

a root that is not related to the original word [24]. In this 

study, we used very simple preprocessing steps with a light 

stemmer that can be generalized as follows: 

1. Remove non letter symbols such as punctuation, numbers etc. 

2. Remove stop words listed in the dictionary. Stop words 

include weak vowels, general words, inseparable 

conjunctions... etc.  

3. Remove definite articles. 

4. Remove suffixes and prefixes, such as: 

فال، وا كال،وال، بال،  ال،  

5.  Replace different format of letter with common one as 

shown in Table I. 

TABLE I: REPLACE DIFFERENT FORMAT OF LETTER 

WITH SPECIFIC FORMAT 

Replace   With 

 ه   ة ، ه

 ا   آ، أ، إ

 ى   ي، ئ

B. QA Methods 

The question answering system uses the FAQ to provide 

users with answers to their questions. First, the users submit 

questions to the system. Then the system responds to the 

users with the answers to their questions. In order to do that, 

the system first performs preprocessing on the dataset of 

questions and answers in advance to reduce the response 

time. The preprocessing steps include stop word removal and 

the stemming process. After the preprocessing steps, the 

system calculates the term frequency (ft) of the terms in each 

question (q) and answer (a). 

The frequency ft of the term t in question q is defined as the 

number of times that t occurs in q. To consider the length of 

the questions and answers, the ft is normalized by the number 

of terms in each question and answer. The weight of each t 

can be generalized as follows: 

𝑤𝑒𝑖𝑔ℎ𝑡(𝑡, 𝑗) =
𝑛𝑖,𝑗

∑ 𝑛𝑘,𝑗𝑘

 

Where  ni;j  is the number of occurrences of the considered 

term (ti ) in question qj , and the denominator is the sum of the 

number of occurrences of all the terms in question qj  , that is, 

the size of question |qj| . 

After the weight of each term has been computed from the 

initial set of questions and answers, the following rank will be 

assigned to all the questions and answers (𝑞 ∪ 𝑎) based on the 

income questions q that can be used to decide its answers: 

𝐴𝑟𝑎𝑛𝑘(𝑎) = ∑ 𝑤𝑒𝑖𝑔ℎ𝑡(𝑡)

𝑡∈𝑞

𝜏(𝑡, 𝑞) + ∑ 𝑤𝑒𝑖𝑔ℎ𝑡(𝑡)

𝑡∈𝑎

𝜏(𝑡, 𝑎) 

Where(𝑡, 𝑞)is the terms appear in question, and (𝑡, 𝑎) is 

the terms appear in answer. 
After ranking the questions and answers in the initial data set, 

the top n answers will be selected as a response to the user 

question. 

 

4. EVALUATION 

The aim of the proposed model was to provide users with 

correct answers to their questions. The answers would be 

provided from questions that other users had asked 

previously and their answers. In this section, we discuss the 

evolution of our method, including the dataset, evaluation 
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measures, and experiment results. 

 

 

A. Data set 

 In this study, we used a data set of more than 6,956 

questions and answers collected from a student information 

system. The questions and answers were collecting from the 

support system during the admission process at King Khalid 

University in the summer of 2015. The support system allows 

high school students to ask different questions about 

attending the University, University programs, the 

application process, and so on. Then the questions are 

answered by experts in the field from the deanship of 

admission and registration employees. 

The main language used in the collected data was Arabic. 

To test our proposed system, we did the preprocessing for the 

whole data set by selecting 50 questions randomly and 

evaluating the results. The system provided 50 questions with 

10 nominated answers. The 10 answers were evaluating by 

human judgment.  

The questions and answers in the data set were collected in 

an Excel file. Each question was identified by a unique 

question ID. Table II shows an example of the data set. 
 

TABLE II: EXAMPLE OF QUESTION AND ANSWER DATA 

SET 

ID 6392 

Question 
و ما هو  36203السالم عليكم   اريد االستفسار عن طلبي رقم 

 التخصص المناسب لنسبتي  و شكرا

Answer 

ادخال  تحديد التخصص المناسب لك عليكوعليكم السالم  ال يمكن 

لمقاعد و ترتيبك رغباتك و ترتيبها و سيتم الترشيح اليا وفق النسبة و ا

 للرغبات مع تحيات عمادة القبول والتسجيل
 

B. Evaluation measures 

To evaluate the results, we used a traditional evaluation 

measure that has been used in the field of information 

retrieval and information filtering. Our interest was in 

retrieving the right answers for the questions. In other words, 

we cared about the positive group of answers. Therefore, the 

accuracy measure was important, but it was not enough. 

In this study, precision (p) and recall (r) were appropriate 

because the measure of precision and complete classification 

was based on the positive class. 

 

𝑝 =
 𝑇𝑟𝑢𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝑇𝑟𝑢𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 + 𝐹𝑎𝑙𝑠𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒
 

 

𝑟 =
 𝑇𝑟𝑢𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝑇𝑟𝑢𝑒𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 + 𝐹𝑎𝑙𝑠𝑒𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒
 

 

Where True Positive is True Positive, which is the number of 

documents the system correctly identifies as positives; False 

Positive is False Positive, which is the number of documents 

the system falsely identifies as positives; False Negative is 

False Negative, which is the number of relevant documents 

the system fails to identify; and True Negative is True 

Negative, which is the number of documents that the system 

correctly identifies as negative. It is difficult to compare two 

different models in more than one measure. Then, doing a 

comparison with other models using precision and recall is 

very difficult. Therefore, we used the Fscore measure. The 

Fscore considers both precision and recall using the following 

function: 

 

𝐹𝑠𝑐𝑜𝑟𝑒 = (1 + 𝛽2)
𝑝. 𝑟

𝛽2𝑝 + 𝑟
 

 

The value of   depends on how concerned we are about 

false negatives versus false positives, such as intelligent 

filtering versus spam filtering, which conventionally equals1. 

It is obvious that the precision values of the top K ranked 

results are more important than the precision values of all the 

positive results. The reason for this is that the top K results 

are the most likely answers that the users are going to read. 

The value of K used in the experiments equaled 20. Other 

measures were also used in this study. Those measures were 

the precision and recall breakeven point (b/p) and the 

interpolated average precision (IAP). The IAP measure 

compared the performance of different systems by 

calculating the mean of the precision from 11 standard recall 

levels. 

TABLE III: COMPRISING RESULT USING DIFFERENT SETTING OF THE MODEL 

 

Model Top20 B/P MAP Recall Fscore IAP 

 QQACos 0.383673475 0.397923514 0.426441629 0.514764453 0.466213483 0.516152932 

 QARank  0.930612233 0.708710249 0.77635925 0.506041017 0.611570645 0.799322183 

 QQRank  0.239795918 0.181748873 0.189063509 0.531233485 0.277836313 0.213595806 

       

 
 

TABLE IV: THE DETAIL RESULTS IN SOME 10 QUESTIONS SELECTED RANDOMLY 

ID MAP Recall Fscore 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

1271 1 0.5556 0.7143 1 1 1 1 1 1 1 1 1 1 1 

1412 0.9648 0.5263 0.6811 1 1 1 1 1 0.95 0.95 0.95 0.95 0.95 0.95 

143 0.9351 0.5200 0.6683 1 1 1 1 0.95 0.95 0.95 0.95 0.9091 0.8333 0.8333 

1553 0.9143 0.5147 0.6586 1 1 1 0.95 0.95 0.95 0.8718 0.8718 0.8718 0.8718 0.8718 

1694 0.8977 0.5119 0.6520 1 1 1 0.95 0.95 0.8718 0.8718 0.8718 0.8718 0.84 0.84 

1835 0.8896 0.5096 0.6480 1 1 0.95 0.95 0.8718 0.8718 0.8718 0.8667 0.8667 0.8667 0.86667 
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1976 0.8896 0.5096 0.6480 1 1 0.95 0.95 0.8718 0.8718 0.8718 0.8667 0.8667 0.8667 0.86667 

2 0.8896 0.5096 0.6480 1 1 0.95 0.95 0.8718 0.8718 0.8718 0.8667 0.8667 0.8667 0.86667 

2117 0.8545 0.5081 0.6373 1 1 0.95 0.95 0.8718 0.8718 0.8667 0.8667 0.8667 0.6889 0.68889 

2258 0.8340 0.5069 0.6306 1 1 0.95 0.872 0.8718 0.8667 0.8667 0.8667 0.72 0.72 0.72 

Average 0.9069 0.5172 0.6586 1 1 0.975 0.957 0.9209 0.9076 0.8992 0.8977 0.8789 0.850 0.8504 

               

5. RESULTS AND DISCUSSIONS 

 To evaluate the proposed system, we randomly selected a 

question from the dataset. Then the system retrieved the top 

10 possible answers based on the ranking function. However, 

the selected question and its answer will be avoided when 

retrieve the answers. This process was repeated 50 times to 

select 50 questions. To evaluate the results, all 50 questions 

with their 10 answers were judged by experts in the field. 

Table III shows the results of the three experiments. It 

clearly shows that the proposed system that ranked the 

answers based only on the extracted terms from the questions 

provided the best results. On the other hand, ranking the 

questions or the questions and answers based on the extracted 

terms did not provide good results when compared with 

ranking the answers only. The most likely reason for this is 

that the questions contained too much noise. Therefore, 

retrieving the answers based on the ranking of the questions 

only provided the best results, as shown in Table III and 

illustrated in Fig. 1. 

Table IV shows the detailed results for 10 questions. The 

results in Table IV are ranked using answers only. It is clear 

that, most of the questions received acceptable results. 

Therefore, ranking the results using answers only would 

provide satisfactory results to most of the users. 

 

 

 
Fig. 1. Comparison result of 11 points for the proposed model 

with others. 

 

6. CONCLUSION 

 The explosive growth in using e-services on the web has 

led to the importance of providing users with good, reliable 

support. At King Khalid University, more than 70,000 

students use e-services every day. Different students have 

different needs that can match their requirements. One of the 

main e-services that students use is asking questions and 

receiving support from the employees at the university. The 

support can range from general questions about the academic 

rules to specific questions about particular advice. 

Supporting this large number of students can be challenging, 

especially during busy times. The proposed model introduces 

a new way to use student data set questions to provide 

students with an effective support system in the Arabic 

language. The results show that using answers to rank the 

results provided the best results according to the evaluation 

measures. 

REFERENCES 

[1] Liu, X., Doermann, D. "Mobile retriever: access to digital 

documents from their physical source" (2008) International 

Journal of Document Analysis and Recognition, 11, 19-27. 

[2] Schofield, E., Zheng, Z. "A speech interface for 

open-domain question-answering" (2003) in Proceedings of the 

41st Annual Meeting on Association for Computational Linguistics, 

2, 177-180. 

[3] Whittaker, E.W., Mrozinski, J., Furui, S. "Factoid question 

answering with web, mobile and speech interfaces" (2006) in 

Proceedings of the 2006 Conference of the North American Chapter 

of the Association for Computational Linguistics on Human 

Language Technology: companion volume: demonstrations, 

288-291. 

[4] Sherwani, J., Yu, D., Paek, T., Czerwinski, M., Ju, Y.C., 

Acero, A. "Voicepedia: towards speech-based access to 

unstructured information" (2007) in INTERSPEECH, 7, 

146-149. 

[5] Grappy, A., Grau, B. "Answer type validation in question 

answering systems" (2010) RIAO’10 Adaptivity, Personalization 

and Fusion of Heterogeneous Information, LE CENTRE DE 

HAUTES ETUDES INTERNATIONALES D’INFORMATIQUE 

DOCUMENTAIRE, 9-15. 

[6] Jijkoun, V., Rijke, M. de "Retrieving answers from 

frequently asked questions pages on the web" (2005) in 

Proceedings of the 14th ACM International Conference on 

Information and Knowledge Management, CIKM ’05 New York, 

76–83. 

[7] Brill, E., Dumais, S., Banko, M. "An analysis of the AskMSR 

question-answering system" (2002) EMNLP ’02 Proceedings of 

the ACL-02 Conference on Empirical Methods in Natural Language 

Processing, Association of Computational Linguistic Stroudsburg, 

10, 257–264. 

[8] Waltz, D.L. "An english language question answering 

system for a large relational database" (1978) Communication of 

ACM, 21, 526-539. 

[9] Jeon, J., Croft, W.B., Lee, J.H. "Finding similar questions in 

large question and answer archives" (2005) in Proceedings of the 

14th ACM International Conference on Information and Knowledge 

Management, CIKM ’05, New York, 84-90. 

[10] Pasca, M.A., Harabagiu, S.M. "High performance question/ 

answering" (2001) in Proceedings of the 24th annual international 

ACM SIGIR conference on Research and development in 

information retrieval, 366-374. 



KKU Journal of Basic and Applied Sciences 

P a g e  | 27 
 

[11] Metzler, D., Croft, W.B. "Analysis of statistical question 

classification for fact-based questions" (2005) Information 

Retrieval, 8, 481-504. 

[12] Dang, H.T., Kelly, D., Lin, J. "Overview of the TREC 2007 

question answering track" (2007) in TREC, 7, 63. 

[13] Kilgarriff, A., Fellbaum, C. Wordnet: "An electronic lexical 

database" (2000). 

[14] Burke, R.D., Hammond, K.J., Kulyukin, V., Lytinen, S.L., 

Tomuro, N., Schoenberg, S. "Question answering from 

frequently asked question files: Experiences with the faq finder 

system" (1997) AI magazine, 18, 57. 

[15] Lai, Y.S., Fung, K.A., Wu, C.H. "Faq mining via list 

detection" (2002) in proceedings of the 2002 conference on 

multilingual summarization and question answering, Association 

for Computational Linguistics, 19, 1-7. 

[16] Xue, X., Jeon, J., Croft, W.B. "Retrieval models for question 

and answer archives" (2014) in Proceedings of the 31st annual 

international ACM SIGIR conference on Research and development 

in information retrieval, pp. 475–482, ACM, 2008. 

www.ijacsa.thesai.org 4 j  P a g e (IJACSA) International Journal of 

Advanced Computer Science and Applications, Vol. XXX, No. 

XXX, 2014. 

[17] Berger, A., Lafferty, J. "Information retrieval as statistical 

translation" (1999) in Proceedings of the 22nd annual international 

ACM SIGIR conference on Research and development in 

information retrieval, 222-229. 

[18]  Larkey, L.S., Ballesteros, L., Connell, M.E. "Improving 

stemming for arabic information retrieval: light stemming and 

co-occurrence analysis" (2002) in Proceedings of the 25th annual 

international ACM SIGIR conference on Research and development 

in information retrieval, 275-282. 

[19] Shaheen, M., Ezzeldin, A.M. "Arabic question answering: 

Systems, resources, tools, and future trends" (2014) Arabian 

Journal for Science and Engineering, 39, 4541-4564. 

[20] Geng, X., Liu, T. Y., Qin, T., Arnold, A., Li, H., Shum, H.Y. 

"Query dependent ranking using k-nearest neighbor" (2008) in 

Research and development in information retrieval; SIGIR ’08, 

115-122. 

[21] Al-Fedaghi, S.S., Al-Anzi, F. "A new algorithm to generate 

arabic root-pattern forms" (1989) in proceedings of the 11th 

national Computer Conference and Exhibition, 391-400. 

[22] Al-Shalabi, R., Evens, M. "A computational morphology 

system for Arabic" (1998) in Proceedings of the Workshop on 

Computational Approaches to Semitic Languages, Association for 

Computational Linguistics, 66-72. 

[23] Bellaachia, A. "Building arabic informational retrieval 

systems" (1998) in Proceedings of Kuwait Conference on 

Information Highway, 16- 18. 

[24] Taghva, K., Elkhoury, R., Coombs, J.S. "Arabic stemming 

without a root dictionary" (2005) in ITCC, 152-157. 

 


