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ABSTRACT:

The case-based reasoning (CBR) approach is a modern approach. It is adopted for designing knowledge-
based expertise systems. The aforementioned approach depends much on the stored experiences. These
experiences serve as cases that can be employed for solving new problems. That is done through retrieving
similar cases from the system and utilizing their solutions. The latter approach aims at solving problems
through reviewing, processing and applying their experiences. The present study aimed to shed a light on a
CBR application. That is done to develop a new system for assisting Internet users and solving the
problems faced by those users. In addition, the present study focuses on the cases retrieval stage. It aimed
at designing and building an experienced inquiry system for solving any problem that internet users might
face when using a case-based reasoning (CBR) dialogue. That shall enable internet users to solve the
problems faced when using the Internet. The system that was developed by the researcher operates through
displaying the similar cases through a dialogue. That is done through using a well-developed algorithm
and reviewing the relevant previous studies. It was found that the success rate of the proposed system is
high.

KEYWORDS:

IT support, similarity metric, case-based reasoning conversational case-based reasoning, IT problem
management.

1. INTRODUCTION

When seeking to develop a CBR system, it is necessary to have the ability to learn from the
previous experiences and cases. When employing CBR systems, one shall encounter problematic
cases. If the solutions to such cases are examined and tested and a specific success rate is
idenitfied for them, then those cases and their solution could be added to a cases base. Their
solutions could be utilized for solving problem in the future. After adding the cases to a cases
base, a CBR system can reason with having a variety of cases. In addition, a CBR system shall
enable people to avoid committing the mistakes committed earlier. The latter system shall record
failures (cases) and their reasons and solutions. Such information could be utilized for predicting
any potential problem or failure in the future [3].

There are many methods used for describing the mechanism that a CBR system operates through.
It should be noted that the CBR system consists from 3 stages. These stages are presented below

[5]:
2. THE ADDITION OF NEW CASES TO THE MEMORY BASE
Cases are predictions or attributes used for representing the stored experiences. When saving the

experiences into the memory, the CBR system can identify the case through searching for cases
of similar indexed features. The indexed entries and features are usually constant [5].
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3. THE IDENTIFICATION OF SIMILAR CASES

Throughout this process, the features used for identifying the new case must be specified and
compared with similar indexed features of other cases. After that, the CBR system shall retrieve
the case that matches the new cases from the memory. The system depends on scale and
symmetry in the retrieval of similar cases [9].

4. THE IMPLEMENTATION OF THE CASES THAT WERE MENTIONED

The system aims at measuring the extent of similarity between the new case and the cases saved
in the cases base. That is done for selecting the best matching solutions and modifying them that
can solve the new problem. The retrieval stage is the most important stage of the stages of a CBR
system. To retrieve the matching case, the system must have a big cases base. Through the
retrieval stage, the best matching case(s) shall be idenitfied and retrieved. Improving the retrieval
process is a problem that many CBR-related studies dealt with [9]. Carrying out the retrieval
stage requires using measurement techniques for measuring the extent of similarity between the
current case and other similar cases. There are several measurement techniques used for
measuring the extent of such similarity. Using effective measurement technique is importatn.
That is because displaying inappropriate cases shall lead to producing erroneous results by the
system [2].

Having a CBR system is important to solve the problems faced by anyone using internet. That is
needed because most Jordanian Internet providers recruit few employees.

The present paper is organized into several sections. Section 2 presents a description for the
related works that concern knowledge base and case-based reasoning. As for section 3, it presents
a description for the study’s methodology. Section 4 presents the study’s objectives, whereas
section 5 presents a discussion for the knowledge base system design. Section 6 presents a
description for the conversational case-based reasoning system. Section 7 identifies the basic
principles of the CBR process. Section 8 identifies the study’s results and experiment. Section 9
display the study’s recommendations and conclusion

The present study aimed at proposing and designing an experienced inquiry system for solving
the problems faced by internet users. This system is based on a database that includes cases and
solutions saved in an earlier time. Through such a system, similar cases be retrieved and theirs
solutions can be adjusted to fit the new problem. The researcher aimed to develop a system for
achieving the following:

1. Solving problems efficiently and accurately with exerting the minimal amount of effort.

2. Identifying the most effective solutions for any problem faced in any cases.

3. Developing an interface for users that doesn’t require having a prior knowledge nor prior
experience.

4. Having a system that can be used at any time for solving problems and reducing the duration
needed for searching

5. REVIEW OF LITERATURE

A researcher aimed at analysing and assessing the university students' performance. That is done
through the application of different data mining classification techniques by using WEKA tool.
The accuracy of the classifier algorithms depends on the nature and size of the data. Five
classifiers were used; Bayesian Network, NaiveBayes, ID3, Neural Network and J48. Several
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performance measures were employed for comparing the results of these classifiers. The results
indicate that the Bayesian Network classifier shows the highest accuracy level [4].

A researcher [12] aimed to propose a hybrid CBR system. It was proposed through developing a
reduction technique in feature selection and conducting cluster analysis in case organization.
Through the study of [12], a minimal set of features is chosen from the problem domain. The
redundant features are reduced through the neighbourhood rough set algorithm. After conducting
the feature selection process, the growing hierarchical self-organizing map (GHSOM) is adopted
as a cluster tool. This map organizes cases and divide the initial cases base into small subsets with
a hierarchical structure. The system shall search in the case base for cases that have features that
are similar to the new case. The effectiveness of the proposed approach was proved through
conducting experiments on UCI datasets. It was also proved through conducting experiments on a
practical case in electromotor product design. It was concluded that the developed techniques can
enhance the performance level of the CBR system. [12].

A researcher aimed to propose an approach for measuring multiple intelligences (or MI) value as
a co-determiner for predicting the academic achievement of students in a computer programming
course. The predictive model’s effectiveness is checked on three machine learning algorithms; a)-
support vector machine, b)- artificial neural network and c)- the classic Naive Bayes. After
employing 3 validation schemes (i.e. 2, 5, and 10-folded cross-validations), it was concluded that
the Mi-inclusive model can improve the accuracy of the predictions made about students'
achievement. These prediction involve 3 levels; good, average, and poor levels. [7].

A researcher aimed at reviewing and assessing several data mining techniques that are used for
predicting students' achievement level. He also aimed to shed a light on the way of utilizing
prediction algorithm for identifying the most significant attributes of data. Through using
educational data mining techniques, students’ achievement and success can be improved. Such
techniques shall be useful for students, educators and academic institutions. [1].

A researcher aimed to provide an approach for the retrieval of novel information. It was
developed for conducting a personalized itinerary search. The proposed approach is derived from
integrating 3 techniques; Choquet integral, Case Base Reasoning and ontology. The proposed
approach is characterized with these features: (1) user-oriented ontology is employed as a
knowledge source for extracting pertinent information about stakeholders’ needs and preferences
; (2) semantic web rule language is employed for providing the system with enhanced semantic
capabilities and supporting personalized case representation; (3) a CBR-personalized mechanism
for retrieving data is developed for providing users with an optimum itinerary that can meet their
preferences and personal needs . It was found that the developed system can enhance the accuracy
of the case retrieval process. It was found that the developed system can reduce the time required
for conducting the latter process. The developed system can fulfil the needs of stakeholders,
facilitate the searching process and improve the accuracy of the case retrieval process [8].

Montani [17] proposes a CBR approach for supporting the management of exceptions in the
business process execution. He developed a method for the semantic retrieval of data-centric
workflows from a repository [16]. Conversational CBR has been applied in the tool CBR Flow
[15] for guiding users in the process of adapting the workflow to change circumstances.

6. MATERIALS AND METHODS

It is necessary to have a system of high quality for receiving and handling thousands of calls. That
is because solving problems via phone is costly and requires much time. Hence, there is a need to
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develop an efficient system that is user-friendly and low-cost. The proposed system employs a
CBR dialogue for solving problems faced by native speakers of Arabic when using internet. The
latter approach also aims at:

1. Analysing and interpreting the text inserted by the user for expressing the problem he /
she is facing when using the internet. That is done through describing the problem fully
or partially. Then, the system shall separate the keywords from the text.

2. Retrieving the most similar cases that are saved in the system. Such cases may match the
new problem fully or partially.

3. Making questions for providing a dialogue that shall enable the user to express and
describe the concerned problem effectively to find the appropriate solutions.

4. Proving users with more opportunities for reviewing solutions related to the problem, and
benefiting from the solutions saved in the system.

7. KNOWLEDGE BASE SYSTEM DESIGN

The researcher of the present study chosen a rule-based knowledge representation method for
representing the relationship existing between rules and facts in the form of IF-THEN. Through
the latter method, set of symbolic rules represent knowledge. In addition, inference in the system
is carried out by a process of chaining through rules recursively, either by reverse or forward
reasoning [13]. There are numerous programming tools and languages used for developing a
knowledge-based system. Such languages and tools may include: LISP, Clip and Prolog [12].
Lisp and Prolog are considered excellent and prominent programing languages. LISP is a
programming lannguages used for building a program that imitates humans’ behavior. Prolog
focuses on expert systems and knowledge bases. Lisp is an old high-level programming
language. It is a general purpose language. It involves many sets of data types and a built-in data
structures, such as: lists, maps and trees. On the other hand, Prolog is a declarative programming
language that is specialized in inference-based reasoning. It employs a specialized logic for
generating new knowledge from a set of rules called (knowledge base). The latter language is
suitable for handling tasks related to the development of mathematical theorems, expert systems
and knowledge.

8. CONVERSATIONAL CASE-BASED REASONING SYSTEM

It is a type of CBR interactive system through which users enter a partial description of the
concerned problem. The latter description is entered in the form of a text. The CCBR-based
system responds through presenting the relevant possible solutions of the stored problems in the
cases base [9]. Through such a system, a decision tree is used for covering all the relevant cases
to the query (figure 1).
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Figure. 1. The Decision Tree

CCBR systems gained success through enabling users to design and develop programs and
applications. Such systems store knowledge as cases, rather than rules. Within most of the CBR
systems, users are expected to enter the description of the entire problem at the outset. This
requires having a prior detailed domain knowledge. In contrast, CCBR systems require inputting
a brief free-text description of the faced problem only [5].

Then, the system shall conduct an interactive assessment for the problem. It should be done to
construct a query. Through that conversation, the system shall rank and display the potential
solutions and cases according to the extent of matching the case (and the displayed questions).
Thus, the user needs to provide answers to the given questions only. In such a case, having a prior
knowledge about the extent of relevancy isn’t needed [6].

This method is complicated because it is a challenge to identify which questions and cases are
relevant during the conversation. Displaying irrelevant choices for questions shall hinder the
provision of effective diagnosis for the problem. Displaying irrelevant choices for cases shall also
hinder the retrieval of an effective solution. The CCBR system must launch a conversation that is
relevant. It must also provide relevant multiple answers according to provide a description for the
faced problem. It is essential to have useful guidelines. Such guidelines require substantial
expertise to be applied correctly [2].

The decision tree includes yes or no questions that are displayed for solving the concerned
problem. There are 2 methods for carrying out the process of choosing the most relevant cases.
The first methods refers to the use of keywords porvided in the text. The second method is the
adoption of user’s answers which shall leads to narrowing down the potential choices. Narrowing
down the potential choices shall enable the user to find the sought solution quickly as it is seen in
table 1.
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Table 1. File of Questions & Cases

No. of questions Yes Cases No Cases
1 #23,34,77,............ #11,#13,48,.......
88 #78,#13,...... H2555H20........

Table (2) presents several records that are obtained from a case base.

Table 2. Records obtained from a case base

Case No. Keyword 1 | Keyword 2 Description Solution
1 Modem Speed Change of Modem
Speed to....
RE! Network | Card Network Cards not
identified
71 Server Error Server Busy

9. THE BASIC PRINCIPLES OF CBR SYSTEMS

1. Summary: It refers to a description provided about the case. This description is brief
2. Attributes: They refer to a set of answers and questions which concern the case.
3. Solutions: They refer to a series of steps that are followed for solving a problem.

The system shall rank and index cases for facilitating the process of searching for similar cases
and their solutions. Users of a CCBR system must only input a partial description for the
concerned problem. In other words, the user doesn’t need to input a full description for the
concerned problem [11].

After that, the system shall clarify and illustrate the concerned problem through an interactive
conversation. The dialogue shall end when the user selects a solution for his problem from the
displayed solutions. It should be noted that users interact with the CCBR systems through a
conversation. In such a conversation, a set of questions shall appear. The user must choose an
answer for the displayed questions. Furthermore, the displayed cases shall be ordered in
accordance with the extent of matching the features of the faced problem. Through displaying a
set of potential cases, the user shall find a solution for the problem he is facing. Thus, the
conversation shall be ended successfully [10].

The present study aimed at designging and implementing an experienced query system. That is
done in the aim of helping internet users to solve the problems they face when using the internet.
The researcher aimed to achieve that through providing the user with information about cases
faced in an earlier time. Such information is stored in a system that simulates human behavior.
This approach is considered effective and convenient. It doesn’t require much effort nor
knowledge engineering. The present study focuses on the use of multi-decisions trees attached to

6



International Journal of Computer Science, Engineering and Applications (IJCSEA) Vol. 8, No. 2/3/4, August 2018

specific cases in order to cover the threaded base cases. The use of several trees adds flexibility to
the system. It also provides the user with many opportunities to find the sought solution

10. RESULTS AND DISCUSSION

A sample of ten problems were selected to test the effectiveness of the study’s system. table 3
shows the results obtained from the implementation of the system to solve the sampled problems

Table 3. Results and by width ratio (1/1)

Watching Success/failure Steps Number of | A Number of

cases presented | related cases
1 1 6 14 14
2 1 8 13 13
3 1 4 10 10
4 1 5 20 20
5 1 10 3 3
6 1 8 6 6
7 1 7 10 10
8 1 5 12 12
9 0 15 3 3
10 1 9 9

The success rate: 9/10 Steps rate: 7.7

Table 3 presents the success rate, and the numbers of steps, presented cased. It also presents the
number of related cases with having a width ratio of (1/1)

Table 4. Results and by width ratio (1/2)

Watching Success/failure Steps Number of Number of
cases presented | related cases

1 1 6 7 14

2 1 5 7 13

3 1 3 5 10

4 1 6 10 20

5 1 7 2 3

6 1 6 3 6

7 1 7 5 10

3 1 7 6 12

9 0 12 2 3

10 1 7 5

The success rate: 9/10 Steps rate : 7.1

Table 4 presents the success rate, and the numbers of steps, presented cased. It also presents the
number of related cases with having a width ratio of (1/2)
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Table 5: Results and by width ratio (1/3)

Watching Success/failure Steps Number of Number of
cases presented | related cases
| 1 6 5 14
2 1 6 4 13
3 1 8 3 10
4 1 7 7 20
5 0 10 1 3
6 1 10 2 6
7 1 11 3 10
8 1 9 4 12
8 0 12 1 3
10 1 8 3 9

The success rate: 8/10 Steps rate : 8.7

Table 5 presents the success rate, and the numbers of steps, presented cased. It also presents the
number of related cases with having a width ratio of (1/3).

11. CONCLUSION

It was concluded that the success rate is 80 %. The latter percentage represents the extent of the
system’s success in solving problems. It means that the system is able to solve 80 % of problems.
These problems can be solved through displaying the cases that match the concerned case.
Through using symmetric similarity metric and Spearman’s Rank-Order Correlation, it was
concluded that there’s a positive strong correlation existing between the system’s level of success
and the number of relevant cases. However, it was concluded that there is a negative correlation
between the number of steps and the rate of the display. It was also concluded that there is a
negative correlation between the steps and the system’s success. If the rate of display increases,
the number of steps shall decrease and the success rate shall increase.

When the symmetric similarity metric is absent, there shall be a positive strong correlation
between the system’s success and the number of steps. In addition, there is a strong positive
correlation between the system’s success rate and the number of the relevant displayed cases. In
simple words, when the number of displayed cases increase, the number of steps shall decrease
and thus, the success rate shall increase. In short, the symmetric similarity metric contributes to
raising the system’s success rate. The absence of symmetric similarity metric shall affect the
number of steps, available cases and efficiency of the system
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