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I. INTRODUCTION

In a marketplace, money is a medium of exchange, 
where people interact and use money widely daily. To some 
extent many people make this place effective and efficient. An 
exchange rate represents the price of one currency in terms 
of another. It reflects the ratio at which one currency can be 
exchanged for another one. Exchange rates forecasting is a 
very important and challenging subject of finance market, 
especially after the Bretton Woods system of fixed exchange 
rate breakdown in 1973 and desirability of obtaining reliable 
forecasts of exchange rates became highly demanding to earn 
income from speculative activities, to determine optimal gov-
ernment policies as well as to make business decisions.This is 
important for all the firms which have their business spread 
over different countries or for those which raise funds in dif-
ferent currency. Business people mainly use exchange rates 
forecasting results in following types of decisions like choos-
ing currency for invoicing, pricing transactions, borrowing and 
lending, and management of open currency positions. This 
market is the largest and the most liquid financial market, 
called as Forex Market,which includes all aspects of buying, 
selling and exchanging currencies at current or determined 
prices.The forex market is made up of banks, commercial com-
panies, central banks, investment management firms, hedge 
funds, and retail forex brokers and investors. Forecasting the 
short-run fluctuations and direction of change of the curren-
cy exchange rates is important for all these participants. GEL 
is trading mainly in the local interbankmoney market which is 
integrated into the Bloomberg trading system. This market is 
small, and currency demand and supply is not very stable and 
lacks market efficiency. These factors give GEL currency some 
extent of instability and volatility.  

Exchange rate can be forecasted by using structural 
models where exchange rate of a country has a relationship 
with money supply, output, inflation, interest rate, balance 
of payment etc. These explanatory variables are used to ex-
plain changes in exchange rate. However, there are several 
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limitations which make this model less valuable in the field of 
finance. One such reason is that data for these macro- eco-
nomic variables are available at the most on monthly basis, 
while in finance one needs to deal with very high frequen-
cy data such as daily, or even more frequent. To avoid these 
problems, one often uses models which attempt to predict 
financial variables using information contained only in their 
own past values and possibly current and past values of an 
error term. Time series models such as Moving Average (MA), 
Exponential Smoothing (ES) and ARIMA methodology can be 
used for estimating, checking and forecasting exchange rate.

The main goal of this study is to forecast future exchange 
rate trends by using currency rates time-series, representing 
past trends, patterns and waves. Moving average, exponen-
tial smoothing models and Auto Regressive Integrated Mov-
ing Average (ARIMA) are that class of models that are widely 
used in this field. We aim to use these models to estimate 
their predictability and compare their projected results in 
forecasting the GEL exchange rate against the USD. There is 
a tendency that GEL depreciates against USD and EUR (Figure 
1). It has been following the inflation targeting regime,where 
exchange rate regime is floating -change of exchange rate is 
free.The official exchange rate of the Georgian GEL against 
the USD is calculated each business day. The official exchange 
rate of GEL against USD is calculated as the average weighted 
exchange rate of the registered spot trades on the interbank 
market functioning within the Bloomberg trade platform. 
Then, the official exchange rate of GEL against other foreign 
currencies is determined according to the rate on interna-
tional markets on the basis of cross-currency exchange rates. 

The National Bank of Georgia has intervention policy 
that mainly lasts for two years, shows policy leaning to accu-
mulate FX reserves. Such policy has some risk, depending on 
changing circumstance, and may trigger of exchange rate de-
preciation trend or increase exchange rate volatility, or both. 
The shapes of data presented in Table 1 and plotted in the 
Figure 1 clearly indicates to such tendency, and it is obvious 
that these time series are not stationary. 
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CONCLUSION 

All simple moving averages are lagging indicators and 
have tendency to be “behind” the price. When the exchange 
rate is trending down the SMA’s rates remain above the real 
figure and if exchange rate is trending up, SMA would be below 
the real figure. However, in short-run, SMA the most quickly 
catches changing behavior of exchange rates. Accordingly, 
as indicated in Table 8, SMA gave the best results in FCPCD.
Weighted moving average models assign the nearest data of 
time series more weight and, as a rule, more accurately reflects 
the results of the change. But, in our case, this was not the case 
and SMA was far better at guessing the direction of change. 

Exponential moving average reduces the lag in the SME. 
Predicted exchange rates do not tend to be lower or higher 
for some period than the real exchange rate. Although, de-
spite this advantage and much better in accuracy measures, it 
falls far behind in recognizing change direction – FCPCD.These 
models work well even when the time series contains a mod-
erate trend. When there are much stronger and long period 
trending tendency, as expected, there would be much better 
rendered the Holt Exponential Smoothing than simple expo-
nential moving average.The time series may change its be-

havior and to reflect this change this class of adoptive mod-
el’s parameters must be updated timely. In order to maintain 
model adequacy and to obtain good result, it is necessary to 
make careful calculations of new parameters and include suf-
ficient number of previous data. 

ARIMA Models: All three selected models (ARIMA (2, 1, 
2) for GEL / USD and ARIMA (1, 1, 2) - GEL / EUR have mini-
mum AIC and BIC, and also have the minimum MSD. One or-
der (d = 1) difference turned out sufficient to transform the 
initial non-stationary time series into stationary. It is impor-
tant to note that these models respond quickly to changes 
and also doing relatively well in predicting the direction of 
currency exchange rates. As the results show, ARIMA has the 
advantage of medium term currency forecasting. However, 
we have to keep in mind the fact that ARIMA model is based 
on the assumption that there is a linear relationship between 
current and previous values. In the case of nonlinearity,ARI-
MA approximation would not be desirable for accuracy and 
therefore inadequate. As it is well known, the likelihood of 
a linear process being nonlinear is likely not to be zero, so 
the linearity hypothesis of this dependence should be tested 
periodically and, if appropriate, linear models should be re-
placed with nonlinear models(Khashei, M. , M. 2011).
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SUMMARY

This paper investigates the behavior of daily exchange 
rate of the Georgian Currency LARI (GEL) exchange rate 
against the USD and EUR. To forecast exchange rates there 
are numerous models, which tend from very simple to very 
complicated models for analysis of GEL/USD and GEL/EUR 
time series variable. The objective of this paper is to com-
pare the performance of individual time series models for 
predicting exchange rates. We will investigate the application 
of following time series analysis models: moving average, ex-
ponential smoothing, double exponential smoothing adjust-
ed for trend, time-series decomposition models, and ARIMA 
class models. The forecasting ability of these models is sub-
sequently assessed using the symmetric loss functions which 
are the Mean Absolute Percentage Error (MAPE), the Mean 
Absolute deviation (MAD), and the Mean Squared error /de-
viation (MSE/MSD). In some cases, predicting the direction of 
exchange rate change may be valuable and profitable. Hence, 
it is reasonable to look at the frequency of the correct pre-
dicted direction of change by used models, for short - FCPCD. 

An exchange rate represents the price of one currency 
in terms of another. It reflects the ratio at which one curren-
cy can be exchanged with another currency. Exchange rates 
forecasting is a very important and challenging subject of fi-
nance market, to determine optimal government policies as 
well as to make business decisions.  This is important for all 
that firms which having their business spread over different 
countries or for that which raise funds in different currency. 
Business people mainly use exchange rates forecasting re-
sults in following types of decisions like choice currency for 
invoicing, pricing transactions, borrowing and landing curren-

cy choice, and management of open currency positions. The 
forex market is made up of banks, commercial companies, 
central banks, investment management firms, hedge funds, 
and retail forex brokers and investors. Forecasting the short-
run fluctuations and direction of change of the currency ex-
change rates is important for all these participates.     

The main goal of this study is to forecast of future ex-
change rate trends by using currency rates time-series, repre-
senting past trends, patterns and waves. The monetary policy 
of the National Bank of Georgia since 2009 has been followed 
the inflation targeting regime, where exchange rate regime 
is floating - change of exchange rate is free. The official ex-
change rate of the Georgian GEL against the USD is calculated 
each business day. The official exchange rate of GEL against 
USD is calculated as the average weighted exchange rate of 
the registered spot trades on the interbank market function-
ing within the Bloomberg trade platform. Then, the official 
exchange rate of GEL against other foreign currencies is de-
termined according to the rate on international markets on 
the basis of cross-currency exchange rates. 

All simple moving averages are lagging indicators and 
have tendency to be “behind” the price.Exponential mov-
ing average reduces the lag in the SME. Predicted exchange 
rates do not tend to be lower or higher for some period than 
the real exchange rate. Although, despite this advantage and 
much better in accuracy measures, it falls far behind in recog-
nizing change direction – FCPCD. As concerns ARIMA Models: 
All three selected models (ARIMA (2, 1, 2) for GEL / USD and 
ARIMA (1, 1, 2) - GEL / EUR have minimum AIC and BIC, and 
also have the minimum MSD. One order (d = 1) difference 
turned out sufficient to transform the initial non-stationary 
time series into stationary.
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