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ABSTRACT

Accurate predictive modelling is highly essential and ANFIS has successfully been
used as forecasting tool in various fields. ANFIS is made up of a multilayer feed-
forward network that comprises of two important elements in soft computing namely
the neural network learning algorithm and fuzzy reasoning which provides
smoothness in data processing. However, the weight determined by the first three
layers of ANFIS causes inconsistencies in coefficient signs with underlying
monotonic relations thus making it impossible to represent known monotonic
relations. Hence the objective of this research is to find an alternative method among
the AHP techniques of determining the weights to be supplied to the back-propagation
layers of ANFIS. Lambda-Max technique has been identified to be the most suitable
weight determination technique due to its simple calculation and precision of weights
obtained. The newly developed Lambda-Max ANFIS is then used to predict the
physical properties of degradable plastics using real life data obtained from the
laboratory of the Malaysian Palm Oil Board (MPOB). Bootstrapping resampling
technique was applied to the data and consistency index measurement was carried out
to ensure the suitability of the data prior to the model development. The system is
capable to identify the most suitable ingut predictor sets based on the values of Root
Mean Square Error (RMSE), R and R®. The prediction ability of the Lambda-Max
ANFIS is compared to the prediction accuracy of the conventional ANFIS. Both the
Lambda-Max and conventional ANFIS were found to exhibit significantly similar
high prediction accuracies. Predicted output of Lambda-Max ANFIS was also
compared to the output of MPOB laboratories. The results show that Lambda-Max
gives highly similar prediction output with the actual laboratory output. On top of
that, Lambda-Max outputs are highly consistent for any given input combination.
Hence, the developed Lambda-Max ANFIS can be used for forecasting purposes with
high prediction accuracy and the system can be used as an alternative to laboratory
prediction on the physical properties of degradable plastics. Hence it will save time
and cost.

iii



ACKNOWLEDGEMENTS

First and foremost, I would like to praise Allah s.w.t for giving me the strength and
good health to complete this research project.

This project would not have been possible without the support of many people. I
would like to give my biggest gratitude to my supervisors, Associate Prof. Dr. Rosma
Mohd Dom and Prof. Dr. Daud Mohamad for giving me hefty guidance and support.

A big thank to the Faculty of Computer and Mathematical Sciences for giving me the
facilities and good environment to complete the research.

I would also like to thank MPOB (Malaysian Palm Oil Berhad) for providing me with
valuable information and data. Your cooperation is highly appreciated.

I dedicate this work to my husband, Khairul Amri Md Sohod for the love, sacrifices
and non-exhaustive support and mental stimulation from the beginning of this
research. Also, for my wonderful son, Afham Awsam for being the source of strength
to complete this task. Not forgetting my parents, Mr. Mohd. Saadon Muah and Mdm.
Rodzita Ramli - they inspire me to keep on going.

On top of that, I wanted to thank my siblings, Adzween, Adzwa, Adzra and Adzreen
for giving me the support needed. They give me positive pressure to move on
forward.

Lastly, I wanted to thank all people who helped me whether direct or indirectly in this
research. This can never be done without you.

iv



CHAPTER ONE
INTRODUCTION

1.1 INTRODUCTION

Predictive analysis is the process of selecting, exploring, analyzing, and
modeling data to create better business outcomes. Successful predictive analysis
considers where data is located, the condition of the data, and how accessible it is. It is
very beneficial to industries to forecast the future outcomes for certain problems. It
has helped organizations to create new strategies to enhance the upcoming outputs.
Apart from that, it also helped organizations in decision making problems based on
the weights obtained by the systems (Adam, 2008).

Advance in financial markets and other fields have needed the improvements
in the methods so that the non-linear problems can be formulated too. Thus, the
developments in soft computing studies have discriminated the existing quantitative
methods that were only used for linear regression (Lahsasna et. al, 2008). These soft
computing systems include neural network computing, fuzzy logic computing, and
evolutionary computing (Zadeh, 1994).

Soft computing systems had been used for estimating the outcome in the linear
as well as non-linear problems. It can be used as a single method or as combination of
two or more soft computing methods. Combinations of the elements are named hybrid
soft computing.

One example of hybrid soft computing is Adaptive Neuro-Fuzzy Inference
System (ANFIS). It was introduced by Jang in 1993. ANFIS learns from the given
input data to get the membership function parameters. ANFIS studies from the data
obtained from past experiments and foresee the future (Bonissone, 1997). It is usually
used for getting a model that can predict the upcoming outputs for forecasting
problems. ANFIS is made of a multilayer feed-forward network that comprises two
important elements in soft computing namely the neural network learning algorithm
and fuzzy reasoning. The combination of these two elements provides smoothness in
data processing, due to the fuzzy control interpolation and also adaptability in
determining the final rules of the system, due to the neural networks back-

propagation.
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