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CHAPTER 6
CONCLUSION
6.1 BACKGROUND .\
This chapter discusses the achievement of this research in term contribution and

originality of work. In addition to these, limitations are als@w chei so that it can be

improved in the future work. \d. Y'

6.2 ACHIEVEMENTS z S !Y'

This resecarch managed to achieve all o&he re 1 T .‘.&L‘qthe objective one, an
. : . -,
understanding of the AIS algorithms 1S & ex 1e<§‘?each phase of the IMSM

model. A method such as reviewi \atu € anags\ of the theories and concepts
(
he

help in achieving the said ohe. Fop beﬁl% two, the research manages to

enhance the method of ¢l m s a.m mgssage introducing a new algorithm named

N
as HICNA while for tl%\ olfjctti ',1'011&&/1{15;, the reliability and performance of the
. @
proposed algorithpas ¢ mayl C

U cgn m@h with existing method were conducted.

X
AN &
This rcsc@(

of ackicvoNents have been made through this research. The first contribution enables to

x

»out classifying or clustering SMS spam into defined groups. A number

show the mapping between the theory of BIS and AIS. Previous researches studied on the
relation of BIS with the AIS but there was not many publications found that shows the

mapping between these two theories. There are four types of AIS algorithms; Negative



200

Selection, Immune Network Theory, Clonal Selection, and Danger Theory. All of these
theories have a relationship with the immune system and their roles are avavk in a
certain level of the human immune system. By showing BIS and AIS §gpdng using

diagram, it would give more understanding on how they should work arﬂ&at their roles

are in the human body. \S

The second contribution is the spam management m 10 osld\indnis research.

L ]
ich congists ere&ases to
=\

and dever de) ination are

Integrated Mobile Spam Model (IMSM) is the model

manage spam in mobile devices. Detection, classifs
three phases in the IMSM model and each pha tedﬁ? on anoﬂ%getection is the
process to identify the SMS messages intoN r spam. @hen t@spam messages are

\ ; 0 oS¥TTa te %s of spam. Lastly, the
“ &

severity level of each spam mess& ril] mli;g&' according to the defined
\

category. The main characten’@%M that 1 @IS algorithms for all the three
s s
phases, offering onc—siuglm@on @ﬂomg “{s.

\ ',lc.,

¢
The third contribug@listhe alporijhr use&jor classification purposes. As this research

used in the second phase to classify t

gl | |
focuses on the sqgoWgphase wHich 1s~cv~51ﬁcanon or clustering, an enhanced algorithm
called Hybr'wmmc Clonal th\\hk Algorithm (HICNA) was introduced to classify

the spafagadsages into categories. This algorithm is a combination of two types of AIS

algorith™®(i.c. Clonal Selection and Immune Network Theory). There are no algorithms

that have been developed for classifying spam messages using the combination of two
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AIS algorithms from previous researches. In addition, this algorithm can also be applied

for the detection phase and result shows that it is reasonable to be used. ‘

The fourth contribution is by introducing 16 clusters or categories &m messages
with keywords in each cluster. Delaney et al., (2012) introduced lszclusters of spam

messages. Because of limitation in terms of keywords and 1eW1n each cluster, this

research proposed a total of 16 clusters. Each cluster w, cewmg its own
keywords and meaning, addressing the limitation with jous clybters ’ (:’\

T \‘F
In terms of originality of work, series of e 1 ntso‘lav een ucted such as

Q

detection and clustering using WEKA, dete f SMS ssa@usmg, three features
(i.e. length of messages, special chan@ ke )ts ve proposed algorithms
and clustering using HICNA. Bes Is res a S lps to further analyze the
clustering SMS spam as this p 1as no id tudxed by researchers in mobile
s -‘ _ .
devices. In addition, this a1c1c\i§ ed a p role base for mobile spam engme
because it involves the cs fi i an ster1n<T spam messages.
¢
a‘

6.3 LIMITAT ’ D"

/\llhouuh thi \ullt,h achieved the aforementioned objectives, there are limitations

.

%’T

throgghou hc first limitation is the dataset used for this research. The number of dataset
for spam messages is not many and difficult to obtain. Hence, all spam messages need to
be collected from different datasets and combined into one dataset for spam messages

named FadhilahSpam dataset.



202

The second limitation is HICNA still depend on the expert judgment for the clustering

process. After clustering the spam messages, results show either in True e (1.c.
messages that correctly classified into groups) or False Positive (i.e! ges that

incorrectly classified into groups). Depending on the result from expert ju&ement would
effect the decision as different expert would judge the decision difggre

\ 3

The third limitation is the mobile environment for det and clgste is different.

 J
Thus, it needs different approaches although using the s IS ajgorit o} (:,X-
=

’ b
e Y\"

The fourth limitation is the time taken for det Mnd cﬁ‘xst g is& stated to see the

6.4 FUTURE WORKS

For the future work, this %
1 s

level of danger in eac at
l=)

the HICNA will b

entRIed group. It is hoped that this research inspires

&Y
and help oi®wgesearchers to stud)kluslcring spam messages using other methods and

algoritiigs.
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6.5 SUMMARY

Several achievements such as the mapping of AIS with BIS, spam mana&zlt model
named IMSM and a new algorithm for clustering spam messages w ICNA are
hoped to provide contributions in research related to the computatr area. However,

there are some limitations that need to be improved for the futu;i WORK.
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