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ABSTRACT  

Many international economic transactions require parties to convert from one currency to another when 

purchasing, selling, hiring, borrowing, or traveling. Investing beyond national borders may also require 

converting from one currency to another. There has been a significant fluctuation in exchange rate in 

Nigeria in the recent years. Economic activities were all affected. Exchange rate is central in the economy 

because it has effect on trade and investment Nigeria. The aim of this research work is to develop a 

predictive model for predicting value of Naira compared other currencies of the world. We adopt Feature-

driven development (FDD) - a form of Agile software development methodology for the work. The data 

was obtained from daily exchange rate of different countries’ currencies from 04/01/2021 to 13/04/2021 

with dataset of 515 historic data from Central Bank of Nigeria Public website (CBN, 2021). The study 

investigated the recent changes in Naira and five other countries namely: US,  Euro, Pounds, CFA,  and 

South Africa and their relationship analyzed and plotted  in MATLAB version 2018a. The analysis of 

8000 epoch training of the data in Artificial Neural Network was made with 20 hidden layers, 5 input and 

output respectively. Our result proved 99% predictive accuracy. Our Neural Network gave the best 

training performance of 9.6679E-06  at 8,000 epoch. The mean square error is below zero. The graph of the 

exchange rate of the five countries generated in MATLAB shows that US Dollar and South African Rand 
exchange rate to Nigeria Naira were stable between January and May 2021.  Between January and 

February, Euro and Pounds, dropped sharply.  

Keywords: Digital Signal Processing, Foreign Exchange Rate, Matlab, Prediction, FDD 

 

1. INTRODUCTION 

Some countries have their own currencies while others do not have at all. Sometime small economies use 

the currency of a larger economic neighbor with memorandum of understanding. Countries like Ecuador, 

Salvador, and Panama have decided to adopt US Dollar for their monetary economic currency. Several 

countries share a nation’s common currency. The Euro is the best example of a common currency use 

by 19 members of the European Union Lumen Macroeconomy. Many international economic transactions 

require parties to convert from one currency to another when purchasing, selling, hiring, borrowing, or 

traveling. Investing beyond national borders may also require converting from one currency to another.  

The market in which people or firms use one currency to purchase another currency is called the foreign 

exchange market (Lumen , 2021). The foreign exchange market has rates at which currencies can buy or 

sell influenced by demand and supply. The rate at which currencies of countries can buy and sell 
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themselves is called foreign exchange rate. Exchange rate volatility has attracted academics, financial 

economists and decision makers attentions, especially, since the fall of the Breton Woods consensus of 

pegged exchange rates among major business nations (Suliman, 2012). There has been greater 

inconsistency in the prices of many financial indexes and the frequency of the fluctuation is difficult to 

measure because of the contributing factors of changes often dynamically associated with the market. 

 In Nigeria for instance, the unit of Naira to the US dollar has dynamically exchanged over the years. The 

Central Bank of Nigeria reports (CBN, 2013) revealed that the a unit of the US dollar that was exchanged 

for between 0.6100 to 0.8938 Naira from 1981 to 1985, was exchanged for between 2.0206 to 21.8861 

Naira from 1986 to 1995, 21.8861 to 132.1470 Naira from 1996 to 2005, and 128.6516 to 157.3323 Naira 

from 2006 to 2013 (David et al., 2016). The Naira to Dollar presently rates 379.5 Naira (CBN, 2021). 

This increasingly changes in the foreign exchange rate has dominantly affected the economy of the 

country.  Many multination companies transaction have been hugely affected. The government, financial 

institution bodies and business tycoon are finding it difficult to transact overseas. The Naira is becoming 

worthless to Dollar, Euro, Pounds and other currencies. The question is, who will bail the cat? If the afore 

mentioned parties are able to predict the foreign exchange rate and take advantage, the country will be 

revived and experience economic boom.  

The power of computer technology is leveraging every facet of human activities. Medicine, Engineering, 

Socio-cultural, Science, etc are now taken over by computer applications and solutions. Artificial 

intelligent now is the way forward to ease man’s daily hard labours. Many computer algorithms, tools and 

techniques are beginning to provide applications and solutions for prediction of uncertainties like weather, 

flood, wind, and earth quake predictions just to mention but a few. Therefore prediction of foreign 

exchange rate cannot be a rocket science. The fast growing field of Digital Signal Processing techniques 

is permeating into predictive analysis using data science and powerful algorithms for artificial intelligent 

capabilities, and foreign exchange prediction can be achieved with it. 

Statement of Problem 

The volatility of exchange rate has tremendous effect on the economy of a country. Strong economy is 

manifested on its foreign exchange rate, likewise weak economy. Foreign trades and investments suffer 

setback as a result of fluctuation in the foreign exchange rate, while local trades and investments cripple 

and die. More often than not, it is as result of inability to use proper analysis tools and technologies for 

financial activities.  

Aim and Objectives 

This research paper aims at adopting digital signal processing capability for  analysing predicting foreign 

exchange rate value of Naira to other currencies using historic data from Central Bank of Nigeria. 

Our objectives are to: 

i. Investigate the recent changes in the Nigerian Naira and other countries currency. 

ii. Figure out the relation between these currencies and Naira. 

iii. Using neural network model  capability in MATLAB  

iv. Training the model for prediction  

Significance of the Study 

This work will be of helpful to financial trader and invest mentors as it relates to foreign exchange rate. 

They can easily use digital signal processing tools in MATLAB to analyze historic exchange rate data as 

to predict the future trend.   

  

2. Related Works 

Plethora of researches have been carried out in the recent times due to tremendous advances in 

information technology, especially in application of Digital Signal Processing.  

Rehman et al. (2014) emphasized that prediction research work published in recent times were possible 

due to the growth of information technology in application of DSP and Artificial Neural Network (ANN).  

DSP is the mathematical manipulation and representation of concepts created by sampling at discrete 

intervals.  
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Jingtao and Tan (2000) have implemented neural network model for forecasting currency exchange rate. 

This paper emphasizes on time series for data and technical indicators for getting better currency 

exchange rate. 

Anastasakiset et al. (2000) have studied their research on forecasting foreign currency exchange rate 

using both parametric and non-parametric self-organising modelling algorithm for daily basis. The 

combined methodology is performing well using the dataset 

Nayak et al. (2019). Forecasting foreign exchange rate is a very pivotal factor for international transaction 

environment because all country’s economic condition has been determined by depending on currency 

exchange rate. This work implemented a hybrid model of long short-term memory (LSTM) with K-

nearest neighbour (KNN) which gives better opening price prediction accuracy on our dataset. 

Ahmet (2019) this paper  considered  macroeconomic model as predicting factor for  the next month’s 

monthly average exchange rates via machine learning based regression methods including the Ridge, 

decision tree regression, support vector regression and linear regression. The model built-in the domestic 

money supply, real interest rates, Federal Funds rate of the USA, and the last month’s monthly average 

exchange rate to predict the next month’s exchange rate.  

 

3. METHODOLOGY 

We adopt Feature-driven development (FDD) - a form of Agile software development methodology   for 

this work. The historic data was obtained from daily exchange rate of different countries’ currencies from 

04/01/2021 to 13/04/2021 with dataset of 515 historic data from Central Bank of Nigeria Public website 

(CBN, 2021). The study investigates the recent changes in Naira and five other countries namely: US,  

Euro, Pounds, CFA,  and South Africa and their relationship plotted as signal in MATLAB version 

2018a. We use Artificial Neural Network of 8000 epoch training of the 515 data with 20 hidden layers , 5 

input and output respectively for better result.  These countries were randomly selected among other 

countries of the world. The data were imported into MATLAB workspace from Microsoft Excel. The 

input, output and net were created object. The input and output were populated respectively, transposed 

and train.  
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Table 1. A sample of Exchange rate of five different countries currencies from  04/01/2021 to 13/04/2021  

    US     EURO     POUNDS STERLING   CFA     S_AFRICA   

Date Buying Rate Selling Buying Rate Selling Buying Rate Selling Buying Rate Selling Buying Rate Selling 

4/13/2021 379 379.5 380 450.8205 451.4153 452.01 519.988 520.674 521.36 0.6687 0.6787 0.6887 25.8479 25.882 25.9161 

4/12/2021 379 379.5 380 451.3132 451.9086 452.504 521.7314 522.4197 523.108 0.6678 0.6778 0.6878 25.9577 25.9919 26.0261 

4/9/2021 379 379.5 380 450.7826 451.3773 451.972 520.0259 520.712 521.398 0.6669 0.6769 0.6869 26.0329 26.0672 26.1016 

4/8/2021 379 379.5 380 450.1762 450.7701 451.364 521.7314 522.4197 523.108 0.6634 0.6734 0.6834 26.0736 26.108 26.1424 

4/7/2021 379 379.5 380 450.6689 451.2635 451.858 523.5127 524.2034 524.894 0.6634 0.6734 0.6834 26.0675 26.1018 26.1364 

4/6/2021 379 379.5 380 447.4474 448.0377 448.628 523.9675 524.6588 525.35 0.6604 0.6704 0.6804 26.1095 26.1439 26.1784 

3/31/2021 379 379.5 380 444.4533 445.0397 445.626 521.7314 522.4197 523.108 0.6593 0.6693 0.6793 25.6128 25.6466 25.6804 

3/30/2021 379 379.5 380 444.9839 445.571 446.158 520.9355 521.6228 522.31 0.6616 0.6716 0.6816 25.349 25.3824 25.4159 

3/29/2021 379 379.5 380 446.4999 447.089 447.678 524.7255 525.4178 526.11 0.6616 0.6716 0.6816 25.2332 25.2665 25.2998 

3/26/2021 379 379.5 380 446.3104 446.8992 447.488 521.9209 522.6095 523.298 0.6628 0.6728 0.6828 25.1879 25.2211 25.2544 

3/25/2021 379 379.5 380 447.5232 448.1136 448.704 519.1921 519.8771 520.562 0.6641 0.6741 0.6841 25.3744 25.4079 25.4414 

3/24/2021 379 379.5 380 448.6223 449.2142 449.806 519.988 520.674 521.36 0.6675 0.6775 0.6875 25.6414 25.6752 25.709 

3/23/2021 379 379.5 380 450.3278 450.9219 451.516 522.1862 522.8751 523.564 0.67 0.68 0.69 25.53 25.5636 25.5973 

3/22/2021 379 379.5 380 452.1849 452.7815 453.378 525.5972 526.2906 526.984 0.6679 0.6779 0.6879 25.7813 25.8153 25.8493 

3/19/2021 379 379.5 380 451.1616 451.7568 452.352 527.3406 528.0363 528.732 0.6692 0.6792 0.6892 25.7986 25.8327 25.8667 

3/18/2021 379 379.5 380 452.8292 453.4266 454.024 528.7429 529.4405 530.138 0.6689 0.6789 0.6889 25.787 25.8211 25.8551 
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Figure 1. Flow chart for Prediction 

The follow parameter in Matlab2018a were used to lunch our Neural Networks and training.  

net = newff(minmax(input),[20,5],{'logsig','purelin','trainlm'}); 
net.trainparam.epochs = 8000; 
net.trainparam.goal = 1e-25; 
net.trainparam.lr = 0.01; 
net = train(net, input, output);  
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4. RESULTS AND DISCUSSION 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Neutral network training  
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Figure 3. Training performance 
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Figure 4. Technical graph of the exchange rate of the five countries generated in MATLAB 
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Figure 4. Technical graph of the exchange rate of the five countries generated in MATLAB 

 

Matlab codes for the technical graph: 

% import Exchangerate.csv historical data to Matlab workspace  
% and creat an object table name call exchage 
x_time = datetime(exchange.DATE) 
usrate = exchange.US_RATE 
eurorate = exchange.EURO_RATE 
poundrate= exchange.POUNDS_RATE 
cfarate = exchange.CFA_RATE 
safricarate= exchange.S_AFRICA_RATE 
% plot exchange rate  
plot(x_time,usrate ,'r') 
hold on 
plot(x_time,eurorate, 'b'); 
hold on 
plot(x_time, poundrate, 'g'); 
hold on 
plot(x_time, cfarate, 'k'); 
hold on 
plot(x_time, safricarate, 'm'); 
xlabel('Date') 
ylabel('Rate') 
grid on 
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DISCUSSIONS 
Our Neural Network gave the best training performance of 9.6679E-06  at 8,000 epoch. The mean square 

error is below zero. The figure 4 technical graph of the exchange rate of the five countries generated in 

MATLAB shows that US Dollar and South African Rand exchange rate to Nigeria Naira were stable 

between January and May 2021.  Between January and February, Euro and Pounds, dropped sharply. It 

may be as a result of second phase of Corona virus. All things being equal, we predicted that in future the 

exchange rate will rise as economic activities pick up. The CFA remains insignificant. 

 

CONCLUSION 
In this study interesting discussions have been provided on the foreign exchange rates.  The aim of this 

paper has been demonstrated. Our results have proved the historical data information has predictive 

authority on the future of foreign exchange rate trend. The results were possible through the use of 

Matlab’s tool Neural Network, Regression Analysis, Time series and Technical Analysis . Investors can 

leverage digital signal processing techniques in Matlab for forecasting the market. The graphical 

visualization shows the direction of the foreign exchange rate. Our result proved 99% predictive accuracy. 

The result from our model shows slight fluctuations in some currencies. Hence digital Signal Processing 

and Artificial Neural Network serve right for exchange rate prediction.  
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