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Abstract

Literature search show that information retrieval (IR) systems on Arabic are little compared with English language.
Additionally, IR systems face many problems when used with Arabic language, including, complexity and ambiguity. The
performance and effectiveness of interactive query expansion (IQE) and automatic query expansion (AQE) represent a
key towards improved IR systems. The performance and effectiveness of IQE compared with AQE have been examined
via a series of search experiments on Arabic content. Compared with no query expansion, the experimental results
showed that AQE provides enhanced performance and effectiveness, with 54% query improvement and average precision
of 42.1. However, results revealed that IQE provides high performance and effectiveness compared with AQE, with 84%

query improvement and average precision of 43.4.
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1. Introduction

Searching and Retrieving Information is defined as the
process of finding the relevant documents in a specific
database based on the user requests. Statistical and other
common methods have been used to implement the
information retrieval (IR) systems. Usually, such IR
systems contain select terms (phrases and others) from the
searched documents and an indexed file to enable easy
access to documents. The search process can be effective
if the searched results contain the maximum number of
related documents and minimum number of non-related
documents (Hani. S et al,2006; Chang, Y.C et al,1997).

Adding additional query terms to existing query is
called a query expansion and it is used to enhance the
performance and correctness of the search process. This
can be achieved by employing the wuser’s related
information created from the user assessment to the
relevant documents. The expansion terms can be
determined and ranked from those documents
(Strzalkowski T. et al,1998). The created expansion terms
can be used in the query by IQE or AQE (Al-Kharashi et
al,1994). It is the user decision to select the appropriate
terms in the expansion query (Robertson E, 1990; Fowkes,
H et al,2000).

Arabic Language is a common language in the world.
IR applications on Arabic are little compared with English
language IR applications. Additionally, there is a shortage
in the large test databases deals with Arabic content. IR
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systems face many problems when used with Arabic
language, including, Orthographic variations, complexity,
broken plurals, ambiguity, short vowels (Moukdad, H.,
2001; Ruthven, 1., 2006; Beaulieu, M,2004).

In this paper, the performance and effectiveness of IQE
and AQE have been examined. A chain of experiments
were carried out using 242 Arabic abstracts from the Saudi
Arabian National Computer Conference. The experiments
have been conducted to provide a clear comparison
between AQE and IQE techniques. Performance
evaluation process has been performed to reveal the best
value of n in AQE that gives the optimal value of average
precision for the whole query.

2. Research Methodology

The research experiments were carried out on the Arabic
collection, details of which are given in Table 1. For each
query, the top 10 retrieved documents are used to offer a
list of probable expansion terms. The wpg method (Al-
Kharashi,1994; Efthimiadis, E., 1999) of ranking terms for
query expansion has been employed in this research; this
has been shown to provide acceptable results for both
AQE and IQE as explained in (Strzalkowski, T,1998,
Noaman, A,2012; Jinxi, X.,2002).

As the main objective of this research is to measure the
performance and effectiveness of the IQE and AQE based
on Arabic documents, the research methodology employs
the algorithm presented in (Al-Kharashi,1994) for each
query. The recall and precision values are calculated using
a full-freezing method which is a standard method of
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measuring the performance of the query expansion

technique (Koenemann, J.,1996; Magennis, M,1997;

Efthimiadis, E., 1999).

Table 1: Arabic collection details
Number of documents 242.0
Number of queries used 14.0
Average words per query 2.40
Average number of relevant documents per | 43.4
query

The system is characterized as a computationally-
intensive. That is why up to 15 terms for query expansion
have been used. As shown in (Al-Kharashi,1994; El-
Shishtawy,2012), the 15 terms are considered to be the
finest for the query expansion. The proposed IQE/AQE
system has been implemented using Microsoft Visual
Basic 6.0. The system employs an executable code to
remove the stop words in the normalization process (Jinxi,
X,2002). AQE (collection dependent), AQE (query
dependent) and IQE have been implemented.

3. System Evaluation

The system performance and its quality have been
examined wusing an Arabic collection. A detailed
performance comparison is conducted between IQE and
AQE. For AQE, as explained in (Al-Kharashi,1994)and
showed in Eq. 1, the optimal value of expansion terms, n,
is determined based on the average precision (Eq. 1)
calculated for each expanded query used per each
collection. The n value ranges 1 to 15. Results revealed
that the value n for AQE which provides the optimal value
of the precision is 1. Average precision is calculated using
Eqg. 1 given by (Al-Kharashi,1994; Al-Shalabi,2004):

By~ S+ A
P(r) = ZN—
i=1 q (1)
Where:
PO = Average precision at recall level r,

Ng = the number of queries used;
Pi(r) = the precision at recall level r for ith query.

4. Experimental Results and Discussion

Series of experimental tests have been conducted to
measure the performance and effectiveness of IQE and
AQE when applied to Arabic collection. Additionally,
AQE has been compared with no query expansion.
Detailed results of the comparison can be seen in Table 2.
It can be seen from Table 2, that AQE outperforms the no
query expansion.

Compared with no query expansion, results show that
AQE provides enhanced performance and effectiveness,
with 54% query improvement and average precision of
42.1. However, based on 15 expansion terms, results
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revealed that IQE provides high performance and
effectiveness compared with AQE, with 84% query
improvement and the highest average precision of 43.4
and high stability.

Table 2: Comparison between IQE and AQE when
applied to Arabic

Query type Arabic Arabic
collection collection
% Average
improvement Precision

No query expansion | - 39.1

AQE (collection | 54% 421

dependent)

IQE best 84% 434

IQE worst 0% 18.7

Conclusion

The performance and effectiveness of the IQE compared
with the AQE have been examined via a series of search
experiments on Arabic content. The experimental results
revealed that the IQE technique is more effective. The
results showed that the IQE is tending to detect the
expansion terms more than AQE, especially with complex
searches applied on Arabic content. The later result is
comparable to the findings presented by (Abuali, A,2010).

Compared with no query expansion, the experimental
results showed that AQE provides enhanced performance
and effectiveness, with high query improvement and
average precision. However, results discovered that IQE
provides improved performance and effectiveness
compared with AQE.
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