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Clustering is an overlapping method found in many 
areas such as data mining, machine learning, pattern 
recognition, bioinformatics and information retrieval. The 
goal of clustering is to group any similar objects into a 
cluster, while the other objects that are not similar in the 
different clusters. Meanwhile, Y-Short Tandem Repeats 
(Y-STR) is the tandem repeats on Y-Chromosome. The 
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The fiber morphology such as fiber length, fiber 
diameter and lumen diameter for Semantan bamboo 
were determined and the means were 3.02 mm, 19.83 
μm and 9.58 μm respectively. Semantan bamboo 
chemical composition namely ethanol-toluene solubility, 
lignin, holocellulose and alpha-cellulose were also 
determined and the means ranged from 1.68 – 4.12%, 
22.31 – 23.56%, 73.48 – 74.66% and 49.02 – 49.93% 
respectively. Semantan bamboo soda-AQ pulping were 
done according to the bamboo portion and pulping 
screened yield ranged from 33.69 – 41.82%. Results 
from unbeaten paper making showed relatively low 
paper properties where the tensile index, tearing index, 
bursting index and folding endurance ranged from 
16.52 – 32.54 Nm/g, 9.59 – 13.45 mN.m2/g, 0.8 – 1.5 
kPa.m2/g and 3 – 9 double folds respectively. The top 
portion of the bamboo was chosen based on the highest 
paper strength produced from unbeaten paper for the 
paper making that involved beating process from 1000 
to 24000 beating revolutions. The purpose for this stage 

of the research was to determine the optimum beating 
process for the paper making in the next part. The 
tensile index, tearing index, bursting index and folding 
endurance from beaten paper of Semantan bamboo top 
portion were ranged from 41.23 – 83.90 Nm/g, 16.64 – 
27.13 mN.m2/g, 2.58 – 6.84 kPa.m2/g and 48 – 1769 
double folds. For the whole portion of Semantan bamboo 
soda-AQ pulping with 15% and 20% alkali charge and 
160oC and 170oC cooking temperature, the screened 
yield varies from 38.7 – 43.6%. The whole Semantan 
bamboo paper revealed that tensile index ranged from 
44.99 – 91..09 Nm/g, bursting index range from 2.94 – 
7.10 kPa.m2/g, tearing index ranged from 13.85 – 26.64 
mN.m2/g and the folding endurance ranged between 
41 – 1127 double folds. The best paper properties 
were found from pulping condition of 15% alkali charge 
and 160oC cooking temperature, with 8000 beating 
revolutions. The paper mechanical properties for the 
optimum condition mentioned above; tensile index was 
91.09 Nm/g, bursting index was 7.10 kPa.m2/g, tearing 
index was 13.85 mN.m2/g and folding endurance was 
1127 double folds. From this optimum condition, the 
bamboo pulp was blended with recycle paper and turned 
into corrugated form for zero-span and flat crush test 
testing. The additional of Semantan bamboo pulp from 
5% to 10% significantly improved the recycled paper 
zero-span index and flat crush test index. Such findings 
indicated that comparable high strength mechanical 
properties of paper can be produced from Semantan 
bamboo pulp with more environmentally friendly pulping 
process as compared to the kraft pulping process that 
had been used in bamboo pulping.

Y-STR data is now being utilized for distinguishing 
lineages and their relationships applied in many 
applications such as genetic genealogy, forensic 
genetic and anthropological genetic applications. This 
research tends to partition the Y-STR data into groups 
of similar genetic distances. The genetic distance is 
measured by comparing the allele values and their 
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Information Communication Technology (ICT) services 
have become increasingly important in today’s business 
environment with most private and government 
agencies without sufficient resources and expertise 
outsourcing their ICT projects to vendors. However, this 
strategy could invite potentially damaging information 
security risks (ISRs). Subsequently, a dedicated 
framework for information security risk management 
for ICT outsourcing activities needs to be in place 
to address and manage its related risk factors. The 
research focuses on managing Information Security 
Risks (ISRs) in ICT outsourcing projects in a Malaysian 
environment. The mixed research method, combining 
the quantitative and qualitative was employed to achieve 
the research objectives. 110 respondents participated 
in a survey while focus groups from eight organizations 
were interviewed. From the quantitative study, the 
critical information security risks in ICT outsourcing 

project were identified and ranked. Furthermore, through 
an exploratory factor analysis, two additional critical 
Information Security Risk (ISR) factors were discovered, 
being information security management defects and the 
challenges of managing unexpected change of service 
providers. Results show that organizations practiced 
Information Security Risk- Identification; Information 
Security Risk-Analysis; Information Security Risk- 
Treatment Plan; Information Security Risk-Treatment 
Plan Implementation; Information Security Risk-
Monitoring; and Information Security Risk-Control. 
However, there was divergence in the key activities 
practiced due to several factors. The findings were then 
used as a basis for the framework development. The 
framework proposed step-by-step processes, activities 
and guidelines to be taken in managing Information 
Security Risk (ISR). The case study results discovered 
organizations had excluded some of the processes 
and activities due to financial, resources and time 
constraints. However, the framework confirmatory done 
through expert-judgement proves that the framework 
had thoroughly assessed information security risk 
management from an outsourcing perspective and is 
applicable to ICT projects implemented in Malaysia. 
Fundamentally, the development of the framework 
will enable organizations to identify ISR factors and to 
urgently address them so that the full benefits of ICT 
outsourcing may be reaped.

modal haplotypes. Nevertheless, the distances among 
the Y-STR data are typically found similar or very similar 
to each other. They are characterized by the higher 
degree of similarity of objects in intra-classes and also 
inter-classes. In some cases, they are quite distant and 
sparseness. This uniqueness of Y-STR data has become 
problematic in partitioning the data using the existing 
partitional clustering algorithms. The main problem was 
essentially caused by the mode mechanism (problem 
P2) which was unable to handle the characteristics of 
Y-STR data, thus producing poor clustering results. 
The problem has become worst when the initial 
centroid selection which is also known as problem P0 
failed to obtain good centroids. These conditions have 
led the existing partitional algorithms to local minima 
and empty clusters problems. As a result, a new idea 
of problem P2 using the objects (medoid) themselves 
was introduced. The idea was incorporated into a new 
algorithm called, k-Approximate Modal Haplotypes 
(k-AMH) algorithm. Six Y-STR data sets were used 
as a benchmark to evaluate the performances of the 
algorithm against the other eight partitional clustering 
algorithms. Out of six data sets, the k-AMH algorithm 

obtained the highest mean accuracy scores for the five 
data sets and one data set was at equal performance. 
For the overall performances which were based on the 
six data sets, the k-AMH algorithm recorded the highest 
mean accuracy scores of 0.93 as compared to the other 
algorithms: the k-Population (0.91), the k-Modes-RVF 
(0.81), the New Fuzzy k-Modes (0.80), k-Modes (0.76), 
k-Modes-HI (0.76), k-Modes-HII (0.75), Fuzzy k-Modes 
(0.74) and k-Modes-UAVM (0.70). A One-Way ANOVA 
test also indicated that the clustering accuracy scores of 
k-AMH algorithm was significantly different as compared 
to the other eight partitional algorithms. In addition, the 
algorithm was also efficient in terms of time complexity 
which was recorded as O (km(n-k) and considered as 
linear. Thus, the k-AMH algorithm has been bounded with 
good characteristics of a desired algorithm – scalability.




