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Harmony search algorithm (HSA) is a population-based metaheuristic 
optimization algorithm that imitates the music improvisation process 
where musicians improvise their instruments’ pitch by searching for a 
perfect state of harmony. Previous studies have shown that HSA has been 
successfully adapted for solving combinatorial optimization problems 
such as university course timetabling problem (UCTP). However, HSA 
encountered a setback in which the convergence rate and accuracy of the 
obtained results are reduced because of the solutions in the population 
are eventually about the same during the final iterations. Thus, this thesis 
proposed hybrid algorithms between HSA and local search based methods 
(simulated annealing (SA) and/or great deluge (GD)) to enhance the HSA 
performance for solving curriculum-based course timetabling (CBCTT) 
problem which is the variant of UCTP. SA is chosen to be hybridize 
with HSA for solving CBCTT because in literature, SA was successfully 
hybridize with HSA to solve other domain of problems. GD is chosen to 
be hybridize with HSA for solving CBCTT because GD has the related 
procedure with SA. The result of this approach was compared to other 
approaches in the literature applied to the same domain and best known 

Input-output tables provide detailed accounts of the flow of production 
and consumption of goods and services from producers to consumers. It 
serves as a dataset for input-output analysis which provide the tools to 
perform economic modelling. The construction of the input-output tables 
based on detailed census or surveys is a complex procedure that requires 
substantial financial expenditures, large human capital and time. This is the 
main reason why Malaysia Input-Output Table (MIOT) is produced and 
published on average every five years. However, for policy makers, the time 
lag that reflects data from much earlier years is not appropriate to be used 
for planning and formulating economic policies. Hence, the availability of 
timely and updated input-output tables is critical for effective assessment of 
the contribution of industries to the economy. Therefore, projecting input-
output table for Malaysia is important as it can provide the latest information 
for policy makers in national development and budget allocation. The aim 
of this study is to compare two projection methods for projecting input-
output tables for Malaysia. The data for the study are Gross Domestic 
Product and MIOT for 2000, 2005 and 2010. This study involved three 
phases. In the first phase of the study, two projection methods, the RAS 
and EURO method were used to project the MIOT 2005 and MIOT 2010 

solution available in the CBCTT website. The approach produced 
solutions that are at par quality with the previous published results. 
Moreover, this approach is able to obtain optimal penalty cost for two 
problem instances. In this thesis, a CBCTT problem from College of Art 
and Sciences, Universiti Utara Malaysia (UUM CAS) is also introduced 
and solved. The real data of UUM CAS timetable was analyzed and 
processed using the proposed algorithms. The result shows that the 
quality cost of UUM CAS course timetabling produced by the proposed 
algorithms is better compared to the course timetable produced by the 
ready-made software package. The main contributions of this thesis 
are: a well-defined lecture assignment procedures, with comprehensive 
comparison of heuristic orderings (with single or combinations) that 
are able to produce a diverse population of feasible solutions for all 
problem instances, a comprehensive hybridization settings between 
population and local search based framework, as well as the formulation 
and solution of a new curriculum based course timetabling dataset.

using the actual MIOT 2000 and MIOT 2005 respectively. The RAS is a 
bivariate method while the EURO is a stochastic method. The projection 
of input-output tables involved an intensive iterative procedure using 
MS-Excel Visual Basic programming. In the second phase of the study, 
the projection performance of RAS and EURO methods were assessed 
based on statistical measures and input-output analysis. The three error 
measures are Mean Absolute Deviation (MAD), Root Mean Squared 
Error (RMSE) and Dissimilarity Index (DI). The input-output analyses 
are based on the forward and backward linkages using Rasmussen and 
Hypothetical Extraction Method (HEM). The projected MIOT 2005 
and MIOT 2010 were compared with the actual MIOT 2005 and MIOT 
2010. The actual MIOT is considered as “benchmark”. The deviation of 
the forward and backward indices between the actual and the projected 
MIOT is calculated. The results show that EURO performs better than the 
RAS method in projection of MIOT. In the last phase, the EURO method 
was used to project MIOT 2015 and linkages and key sectors were then 
identified. The Transport & Communication and the Finance & Insurance 
sectors were identified as a key sector of the Malaysian economy in 2015.
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