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Abstract

Question Answering Systems (QAS) are essential for all users, due to the increase in the
amount of web information, which led to the emergence of users 'need for technologies that
enable them to access direct answers to their questions. In the recent years, many researches
have appeared on the Question Answering domain, but it is still a real challenge, especially
for the Arabic language, because the Arabic language processing is more complicated than
other languages. There are many studies on the Arabic Question Answering Systems,
However, it limited for type of questions, a field of data, or the answering mechanism they
used. Therefore, there must be an Arabic Question Answering Systems that cover as much
as possible the gaps in the existing systems.

In this thesis, we introduce a new methodology for achieving an Arabic Question Answering
System which can provide accurate and direct answers to different types of questions within
several fields from a set of predefined textual documents. The proposed methodology
answers questions of types: yes/no questions, factoid questions, list questions and
summarization questions. The answering process goes through four phases: Question
Analysis, Document Retrieval, Passage Retrieval, and Answer Extraction. Our research
focuses on Passage Retrieval and Answer Extraction phases because they have a great impact
on the efficiency of the system in general. In the Passage Retrieval phase, we depended on
measuring the syntactic and semantic similarities between the question and the extracted
passages using the newest Natural Language Processing techniques. The Answer Extraction
phase was also achieved by using algorithms that extract the answer according to the type of
question.

We tested our system on ARCD dataset which is used in similar previous research, it was
able to answer the asked questions, and it outperformed the similar systems according to
Sentence Match (SM) measure and in its ability to provide accurate and specific answers
according to the type of the asked question.
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Open-domain QA
SQuUAD, TREC, WebQuestions, WikiMovies
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<+  Calculating the common words (¢) between
the question and each retrieved passage.
(The common words between the question
and the retrieved passage are words with the
same root, and words that are related by
semantic relations).

< Determining the length of sach passage (m).

< Determuning the length of why question (n).

Certifying that m =n=>c.

b

< Appling the three methods equations are
used by [21]:

cosT(T,H)=/e/m (1)

cosH(T:H)=,/c/n (2)

cosHuT(T;H)=J4r'—',’{n 4+ e)m + ) (3)
< Satsfyving this primary condition
cosH(T H)=cosHT(T H)=cosT(T H)

<+ Checking the compulsory conditions to
satisfy  the entailment relation. The
compulsory conditions are:

FosHU T — cosT = 11l (11
bosH - cosHU T = ¢ 12
MMax {cosT;cosH;cosHUT}= 3 (13

#* The thresholds used in this research are:
Tl=0.085, v2=0.2, v3=0.5,

< When all entailment conditions are checked
successfully, the degree of entaillment
similarity  which we depend on it s
cosHUT.
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