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Abstract: In this research work, a fuzzy logic system for inflation control in Nigerian economy is presented. The system
consists of four (4) major components which include; the Knowledge base, the Fuzzification, the Inference engine and
Defuzzification. Knowledge base were developed based on the discussion with the domain expert and observations of the
Nigerian economy. Mamdani's fuzzy inference engine were used to infer data from the rules developed. This resulted in the
establishment of some degrees of membership functions of input variables on the output. The methodology allows for High,
Low, Yes and No to be applied in order to get the required result. Gaussian membership function was employed to evaluate the
degree of participation of each input parameter and the defuzzification technique used in this work is Centriod of Area. Fuzzy
logic system has been developed as an alternative to the traditional methods, in order to control inflation in the Nigerian

cconomy.
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1. Introduction

Inflation is the persistent increase in price of goods and
services to the extent that is detriment to the economic
system and citizenry. Inflation is a global concern ranging
from developed to developing countries, for this reasons
many techniques, models, projections are applied in the
literature to inflation control. Laterally, Economics of
different taught have contributes to the literature on inflation
such as Keynesian, Neo-Keynesian, Post-Keynesian,
Classists, Neo-classists, Structuralist, Neo-structuralists and
Monetarist [1]. The major factors that causes of inflation in
Nigeria are government economic policies, civil unrest,
devaluation of currency, reduction in productivity, price of
fuel, increased in wages, higher taxes, expectation of
inflation, poverty and pre-election and campaign spending
[2].

Fuzzy logic is a branch of computational intelligence that
provide attempt at modelling the uncertainty of a natural
language. The mathematical foundation of fuzzy logic, fuzzy,

rule-based, fuzzy reasoning, fuzzy topology, fuzzy inference
system, fuzzy interpolation, fuzzy graph and fuzzy modelling
is derived from a fuzzy sets which was first introduced by
Zadeh in 1965 and this techniques are applied in many
researches in recent years which include control system,
medical diagnosis, estimation, decision making, prediction,
signal processing, forecasting, robotics, pattern recognition
and security systems.

Fuzzy sets A in X can be expressed as a set of ordered
pairs;

A={(x,pA(x)) |xeX (1)

Where pA(x) is the membership function and X is a
collection of objects denoted by x.

Recently, fuzzy sets, fuzzy logic and fuzzy rule-based and
other computational intelligence techniques are applied to
management decision making and control of economy as in
the work of [5-8].
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2. Method

This research work derived the concept of expert system
which may be forward or backward chaining. In forward
chaining the system reason from antecedent truth to
consequent truth that is the system would draw a conclusion
from the facts in the rule antecedent and establish new facts.
The system is structured with six (6) inputs and two outputs
of which forty (40) rules were generated by the system with
the help of domain expertise and are injected in to the
knowledge based where the system would use this rules to
make decisions and draw a conclusion. MATLAB 7.0 is used
to implement this experiment using fuzzy logic toolbox. The
fig. 3 shows the typical structure of fuzzy controller;
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Figure 1. Fuzzy logic controller [3].

3. System Architecture

The determinant of inflation were analyzed and used as inputs
parameters to the system. The following are the inputs used in
the system; Interest rate, Exchange rate, Tax, Importation,
Lending rate and Government participation. Linguistic variables
are assigned to the various inputs parameters Interest rate
parameter is define based on two (2) linguistic variables High
and Low, Exchange rate parameter is define based on two (2)
linguistic variables which are High and Low, Tax parameter are
define based on two (2) linguistic variables which are Yes and
No, Importation are define based on two (2) linguistic variables
which are Yes and No, Lending rate parameter are define based
on two (2) linguistic variables which are High and Low and
Government participation parameter are define based on two (2)
linguistic variables which are High and Low, while the outputs
parameters are defined based on two linguistic variables which
are single digit and double digits.

3.1. Fuzzification

This process is mainly used to transform a crisp set to a
fuzzy set, and can also be used to increase the fuzziness of a
fuzzy set. For mapping the crisp values to fuzzy ones, you
have to evaluate their membership degree using membership
functions. With this you get one fuzzy value for each crisp
input [4].

3.2. Defuzzification

To defuzzify the outputs we use the center of sums
method. In this method we take the output from each
contributing rule, and then we add them. The center of sums
is one of the most popular methods for defuzzification
because it is very easy to implement and gives good results

[4]. The defuzzification is define using the equation;
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Where N represents the number of sample points and »
represents the number of rules.

4. Membership Functions for the
Experiment

In this work Gaussian Membership function were used
which can be express using the equation;

)
wod=e 2o
f X,0,¢)= 20

Where ¢ represents the membership function center and o
is the width

Figure 2 below illustrate a Gaussian membership function
of interest rate which is define using two linguistic variables
high and low. Which can be used by the knowledge base to
make decision and draw conclusion.
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Figure 2. Membership Function Plot for Interest rate.

From the figure 3 below exchange rate is define using two
major linguistic variables high or low in which rules would
be generated using them to enable the knowledge base make
a decision and draw conclusion.

Membership function plots  Plot points: 181

HIGH LOwW

input variable "EXCHANGE_ATE"

Figure 3. Membership Function Plot for Exchange rate.
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Tax membership function is illustrated in figure 4 below, it
is define using two linguistic variables that is yes and No
which would enable the system to make decision.

Membership function plots  Plot points: 181
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Figure 4. Membership Function Plot for Tax.

Importation of good and services in to a country is also
one of the determinant of inflation in this work it is define
using two linguistic variables yes and No that is to say there
is importation or not which are illustrated in the figure 5
below to enable the system make decision.

Membership function plots  Plot points: 181

YES NO

=

0.7 0.8 0.9 1

input variable "IMPORTATION"

0.1 0.2 ( 0.4

Figure 5. Membership Function Plot for Importation.

Lending rate is also among the determinant of inflation
in this work it is define using two linguistic variables that
high and low which would enable the system to generate
rules and draw conclusion which is illustrated in figure 6
below.
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Figure 6. Membership Function Plot for Lending rate.
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Figure 7. Membership Function Plot for Government participation.

Government participation is also one of the factors of
inflation in this research is define using two linguistic
variables high and low as show.

4.1. Surface Viewers

The effect of exchange rate is plotted against interest rate in
Figure 8 it can be seen that the higher the exchange rate and
interest rate, the higher the inflation. The model takes into
consideration factors that bring out inflation like tax,
importation, government participation among others and plot
against each other as in figure 8, 9 and 10 to predict the
possibility of inflation in Nigeria. However, in the research of
[9] fuzzy logic is applied to valuation of real estate investment.
[10] used Mamdani methodology to predict the future price of
fuel on the basis of future demand and supply.
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Figure 8. Surface viewer.
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Figure 9. Surface viewer.
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Figure 10. Surface viewer.

5. Conclusion

In conclusion, fuzzy ruled based system has been
developed as an alternative to the traditional methods, in
order to control inflation in the Nigerian economy. Based on
this experiment the system suggested that if the interest rate
is high, exchange rate is high, government due participate in
the economy, lending rate is high, no importation in an
economy with the exception of luxury goods it would
resulted to single digit inflation which is significant and good
to an economy like Nigeria. However, if the interest rate is
set by an authority (CBN) low, exchange rate is low or fixed
government do not participate fully in an economy, lending
rate is said to be low and the government do import goods
and services (both luxuries and food items) this would
resulted to double digits or any other higher form of inflation
in the economy.
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