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ABSTRACT

Fuzzy inference system was used to determine the suitable ratios between bio-diesel and
diesel oil for the purpose of government policy planning. Primary and secondary data were
collected from interviewing pertinent expert, alternative energy plans and policy, various
knowledge sources, and statiatics reports from involved agencies to develop and modify the fuzzy
rule base including the membership function. The marjor factor on deteminants selected for the
analysis in the fuzzy system were 1) the difference between bio-diesel price (B100) and diesel
price; 2) adequacy of raw materials for bio-diesel production; 3) the proportion of oil palm
product value in the total agricultural GDP; and 4) environment. Three basic compound formulas
were developed on the logical ground as follow: First, type 1, factor 1 and 2 having 70% weight
and factor 3 and 4 having 30% weight; type 2, factor 1 and 2 having 60% weight and factor 3
and 4 having 40% weight; and type 3, factor 1 and 2 having 50% weight and factor 3 and 4

having 50% weight. These factor were entered as inputs into the fuzzy inference system for



operation in the following steps: to solve for membership value through membership function,
cartesian product, aggregation by Max-min method and defuzzification to obtain outputs in the
form of classical set using centroid medthod.

When pertinent variable values were inputed into the system, we obtained : 1) factor 1,
linguistic variables L and M membership values were 0.98 and 0.01; 2) factor 2, linguistic
variables L and M and membership values were 0.836 and 0.164; 3) factor 3, linguistic variables
L and M membership values were 0.109 and 0.89; and factor 4, linguistic variables G and M
membership values were 0.694 and 0.305. As a result, 16 possible rules were derived. By
aggregation, three output types could be determined; using the detailed range of 500 for
integration, the ratio between bio-diesel B100 and diesel oil were follows: 1) output type-1
proportion value B38.95 when bio-diesel B100 : diesel is 39.61; 2) output type-2 proportion
value B38.95 when bio-diesel B100 : diesel is 39.61; and output type-3 proportion value B38.95
when bio-diesel B100 : diesel is 39.61.

The results from this study could be used as an alternative for policy design in setting the
offercal standards for bio-diesel distribution at commercial scale, as well as applied for strategic
planning and resource allocation for optimal efficiency to accommodate the rising price trend of
diesel oil.

It should be noted that application of fuzzy inference system for the analysis based on
time series data requires the modification of membership function in case the data are out of the
function range. Otherwise, up-to-date data should be used to adjust the values already obtained to
minimize the error from the analysis or additional factors should be included to improve the

accuracy.



