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Abstract
This paper uses a large variety of 

different models and examines the 

predictive performance of these 

exchange rate models by applying 

parametric and non-parametric 

techniques. For forecasting, we will 

choose that predictor with the 

smallest root mean square forecast 

error (RMSE). The results show that 

the better model is equation (34), but 

none of them gives a perfect forecast. 

At the end, error correction versions 

of the models will be fit so that 

plausible long-run elasticities can be 

imposed on the fundamental 

variables of each model.
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1. Introduction
Many economic time series do not 

have a constant mean and most 

exhibit phases of relative tranquility 

followed by periods of high volatility. 

Casual inspection of exchange rates 

and many other economic time series 

data suggest that they do not have a 

constant mean and variance. (A 

stochastic variable with a constant 

variance is called homoscedastic, as 

opposed to heteroscedastic.) For 

series exhibiting volatility, the 

unconditional variance may be 

constant even though the variance 

during some periods is unusually 

large. The trends displayed by some 

variables may contain deterministic 

or stochastic components. In our 

analysis, it actually makes a great deal 

of difference if a series is estimated 

and forecasted under the hypothesis 

of a deterministic versus a stochastic 

trend.

By graphing the different exchange 

rates, we can illustrate their behavior 

just by looking at the fluctuation of 

these rates over time. Of course, 

formal testing is necessary to 

substantiate any first impressions. 

The first visual pattern is that these 

series are not stationary, in that the 

sample means do not appear to be 

constant and there is a strong 

appearance of heteroscedasticity. It is 

hard to maintain that these series do 

have a time-invariant mean. They do 

not contain a clear trend. The 

dollar/pound exchange rate shows no 

particular tendency to increase or 

decrease. The dollar seems to go 

through sustained periods of 

appreciation and then depreciation 

without a tendency of reversion to a 

long-run mean. This type of "random 

walk" behavior is typical of non-

stationary series.

Any shock to the series displays a 

high degree of persistence. Notice 

that the $/£ exchange rate 

experienced a violently upward surge 

in 1980 and remained at this higher 

growth for nearly four years; it had 

almost returned to its previous level 

after nine years. The volatility of 

these series is not constant over time. 

(Such series are called conditionally 

heteroscedastic if the unconditional 

or long-run variance is constant but 

there are periods in which the 

variance is relatively high.) Some 

exchange rates series share co-

movements with other series. Large 

shocks to the U.S. appear to be timed 

similarly to those in the U.K. and 

Canada. The presence of such co-

movements should not be too 

surprising. We might expect that the 

underlying economic forces affecting 

the U.S. economy also affect the 

economy internationally.

In conventional econometric models, 

the variance of the disturbance term 

is assumed to be constant. However, 

the data demonstrate that our series 

in question exhibit periods of 

unusually large volatility followed by 

periods of relative tranquility. In such 

circumstances, the assumption of a 

constant variance (homoscedasticity) 

is inappropriate.

As an asset holder denominated in 

one currency, you might want to 

forecast the exchange rate and its 

conditional variance over the holding 

period of the asset. The 

unconditional variance (i.e., the long-

run forecast of the variance) would 

be unimportant if you plan to buy the 

asset at t and sell it at t+1. Kallianiotis 

(1995) and Taylor (1995) provide a 

recent survey and review of the 

literature on exchange rate 

economics. Chinn and Meese (1995) 

examine the performance of four 

structural exchange rate models.

The paper is organized as follows. 

Different trend models are described 

in section 2. Other linear time series 

models are presented in section 3. 

Multi-equation time series models 

are discussed in section 4. The 

empirical results are given in section 

5 and a summary of the findings 

appears in section 6.
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mall farmers. Majority of the 

farmers (82%) borrow less than 

Rs 5 lakhs, and 18% borrow 

between Rs 5 – 10 lakhs on a 

per annum basis. Most farmers 

(65.79%) ar
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The exchange rate is the relative price 

of two countries' currencies. The 

fundamental factors most likely to 

determine the value of a country's 

currency are significantly related to 

the relative money supplies, relative 

real incomes, the interest rate 

differentials, relative prices (TOT), 

differences in inflation, trade balance 

differentials, budget deficit 

differentials, and many other factors. 

Overall, the empirical evidence 

regarding this approach is not very 

satisfactory. The combination analysis 

(the MARMA model) is more 

relatively satisfactory and shows that 

this model has a better specification, 

but there is still room for 

improvement in the existing modeling 

of foreign currency forecasts. 

Exchange rate movements may result 

from a parametric change in the 

above determinants or from an 

artificial intervention by 

governments. 

References

• Agacer, Gilda M., Augustine C. Arize, Krishna M. Kasibhatla, Ioannis N. Kallianotis, &John Malindretos. "Several 

Econometric Tests of Exchange Rate Efficiency for a Few European Countries."International Journal of Financial 

Research 6.4 (2015): 194-206. http://dx.doi.org/10.5430/ijfr.v6n4p194

• Arize, Augustine, Ioannis N. Kallianotis, Scott Liu, John Malindretos, & Alfred Verrios. "Statistical Specifications and 

Diverse Tests of Efficiency in European Foreign Exchange Markets."International Journal of Economics and Finance7.10 

(2015): 235-246. http://dx.doi.org/10.5539/ijef.v7n10p235

• Andersen, Torben G., Tim Bollerslev, Francis X. Diebold, &Paul Labys. "The distribution of realized exchange rate 

volatility." Journal of the American Statistical Association 96.453 (2001): 42-55. 

http://dx.doi.org/10.1198/016214501750332965

• Andersen, Torben G., Tim Bollerslev, Francis X. Diebold, & Clara Vega. "Real-time price discovery in global stock, bond 

and foreign exchange markets." Journal of International Economics 73.2 (2007): 251-277. 

http://dx.doi.org/10.1016/j.jinteco.2007.02.004

• Atsalakis, George S., & Kimon P. Valavanis. "Surveying stock market forecasting techniques –Part II: Soft computing 

methods." Expert Systems with Applications 36.3 (2009): 5932-5941.http://dx.doi.org/10.1016/j.eswa.2008.07.006

• Atsalakis, George S., & Kimon P. Valavanis. "Forecasting stock market short-term trends using a neuro-fuzzy based 

methodology." Expert Systems with Applications 36.7 (2009): 10696-

10707.http://dx.doi.org/10.1016/j.eswa.2009.02.043

• Bilson, John F. O. (1978). Rational Expectations and the Exchange Rate. In Jacob A. Frenkel and Harry G. Johnson (Eds.), 

The Economics of Exchange Rates: Selected Studies (pp. 75-96). Reading, MA: Addison-Wesley.

rd• Chatfield, Chris. (1985). The Analysis of Time Series: An Introduction (3  ed.). New York, NY: Chapman and Hall.

• Chinn, Menzie D., & Richard A. Meese. "Banking on currency forecasts: How predictable is change in money?" Journal 

of International Economics 38.1-2 (1995): 161-178. http://dx.doi.org/10.1016/0022-1996(94)01334-O

• Dritsakis, Nikolaos. "Tourism as a long-run economic growth factor: An empirical investigation for Greece using 

causality analysis." Tourism Economics 10.3 (2004): 305-316. http://dx.doi.org/10.5367/0000000041895094

• Enders, Walter. (1995). Applied Econometric Time Series. New York, NY: John Wiley &Sons, Inc.

• Kallianiotis, Ioannis N. (1985). Exchange Rates and Rational Expectations (unpublished doctoral dissertation). Graduate 

Center, City University of New York, New York, New York.

• Kallianiotis, Ioannis N. "A theoretical monetary and real approach to the balance of payments." Greek Economic Review 

10.2 (1988): 383-404.

• Kallianiotis, Ioannis N., & et al. (2000). The Traditional Approach to Balance of Payments Adjustment under Flexible 

Exchange Rates. In Augustine C. Arize, et al. (eds.), Balance of Payments Adjustment: Macro Facets ofInternational 

Finance Revisited (pp. 171-199). Westport, CT: Greenwood Publishing Group, Inc.

• Orphanides, Athanasios, & Simon van Norden. "The unreliability of output-gap estimates in real time." Review of 

Economics and Statistics 84.4 (2002): 569-583. doi:10.1162/003465302760556422

• Taylor, Alan M. "A century of purchasing-power parity." Review of Economics and Statistics 84.1 (2002): 139-150.doi: 

10.1162/003465302317331973

• Taylor, Mark P. "The Economics of Exchange Rates."Journal of Economic Literature 33.1 (1995): 13-47. Stable URL: 

http://www.jstor.org/stable/2728909

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume I  •  Issue 2  •  OCTOBER - NOVEMBER 2016

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume I  •  Issue 2  •  OCTOBER - NOVEMBER 2016

20 21

mall farmers. Majority of the 

farmers (82%) borrow less than 

Rs 5 lakhs, and 18% borrow 

between Rs 5 – 10 lakhs on a 

per annum basis. Most farmers 

(65.79%) ar

Table & Image source

 

sub heading table headingmain heading



The exchange rate is the relative price 

of two countries' currencies. The 

fundamental factors most likely to 

determine the value of a country's 

currency are significantly related to 

the relative money supplies, relative 

real incomes, the interest rate 

differentials, relative prices (TOT), 

differences in inflation, trade balance 

differentials, budget deficit 

differentials, and many other factors. 

Overall, the empirical evidence 

regarding this approach is not very 

satisfactory. The combination analysis 

(the MARMA model) is more 

relatively satisfactory and shows that 

this model has a better specification, 

but there is still room for 

improvement in the existing modeling 

of foreign currency forecasts. 

Exchange rate movements may result 

from a parametric change in the 

above determinants or from an 

artificial intervention by 

governments. 

References

• Agacer, Gilda M., Augustine C. Arize, Krishna M. Kasibhatla, Ioannis N. Kallianotis, &John Malindretos. "Several 

Econometric Tests of Exchange Rate Efficiency for a Few European Countries."International Journal of Financial 

Research 6.4 (2015): 194-206. http://dx.doi.org/10.5430/ijfr.v6n4p194

• Arize, Augustine, Ioannis N. Kallianotis, Scott Liu, John Malindretos, & Alfred Verrios. "Statistical Specifications and 

Diverse Tests of Efficiency in European Foreign Exchange Markets."International Journal of Economics and Finance7.10 

(2015): 235-246. http://dx.doi.org/10.5539/ijef.v7n10p235

• Andersen, Torben G., Tim Bollerslev, Francis X. Diebold, &Paul Labys. "The distribution of realized exchange rate 

volatility." Journal of the American Statistical Association 96.453 (2001): 42-55. 

http://dx.doi.org/10.1198/016214501750332965

• Andersen, Torben G., Tim Bollerslev, Francis X. Diebold, & Clara Vega. "Real-time price discovery in global stock, bond 

and foreign exchange markets." Journal of International Economics 73.2 (2007): 251-277. 

http://dx.doi.org/10.1016/j.jinteco.2007.02.004

• Atsalakis, George S., & Kimon P. Valavanis. "Surveying stock market forecasting techniques –Part II: Soft computing 

methods." Expert Systems with Applications 36.3 (2009): 5932-5941.http://dx.doi.org/10.1016/j.eswa.2008.07.006

• Atsalakis, George S., & Kimon P. Valavanis. "Forecasting stock market short-term trends using a neuro-fuzzy based 

methodology." Expert Systems with Applications 36.7 (2009): 10696-

10707.http://dx.doi.org/10.1016/j.eswa.2009.02.043

• Bilson, John F. O. (1978). Rational Expectations and the Exchange Rate. In Jacob A. Frenkel and Harry G. Johnson (Eds.), 

The Economics of Exchange Rates: Selected Studies (pp. 75-96). Reading, MA: Addison-Wesley.

rd• Chatfield, Chris. (1985). The Analysis of Time Series: An Introduction (3  ed.). New York, NY: Chapman and Hall.

• Chinn, Menzie D., & Richard A. Meese. "Banking on currency forecasts: How predictable is change in money?" Journal 

of International Economics 38.1-2 (1995): 161-178. http://dx.doi.org/10.1016/0022-1996(94)01334-O

• Dritsakis, Nikolaos. "Tourism as a long-run economic growth factor: An empirical investigation for Greece using 

causality analysis." Tourism Economics 10.3 (2004): 305-316. http://dx.doi.org/10.5367/0000000041895094

• Enders, Walter. (1995). Applied Econometric Time Series. New York, NY: John Wiley &Sons, Inc.

• Kallianiotis, Ioannis N. (1985). Exchange Rates and Rational Expectations (unpublished doctoral dissertation). Graduate 

Center, City University of New York, New York, New York.

• Kallianiotis, Ioannis N. "A theoretical monetary and real approach to the balance of payments." Greek Economic Review 

10.2 (1988): 383-404.

• Kallianiotis, Ioannis N., & et al. (2000). The Traditional Approach to Balance of Payments Adjustment under Flexible 

Exchange Rates. In Augustine C. Arize, et al. (eds.), Balance of Payments Adjustment: Macro Facets ofInternational 

Finance Revisited (pp. 171-199). Westport, CT: Greenwood Publishing Group, Inc.

• Orphanides, Athanasios, & Simon van Norden. "The unreliability of output-gap estimates in real time." Review of 

Economics and Statistics 84.4 (2002): 569-583. doi:10.1162/003465302760556422

• Taylor, Alan M. "A century of purchasing-power parity." Review of Economics and Statistics 84.1 (2002): 139-150.doi: 

10.1162/003465302317331973

• Taylor, Mark P. "The Economics of Exchange Rates."Journal of Economic Literature 33.1 (1995): 13-47. Stable URL: 

http://www.jstor.org/stable/2728909

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume I  •  Issue 2  •  OCTOBER - NOVEMBER 2016

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume I  •  Issue 2  •  OCTOBER - NOVEMBER 2016

20 21

mall farmers. Majority of the 

farmers (82%) borrow less than 

Rs 5 lakhs, and 18% borrow 

between Rs 5 – 10 lakhs on a 

per annum basis. Most farmers 

(65.79%) ar

Table & Image source

 

sub heading table headingmain heading



Augustine C. Arize is a Regents Professor of Applied Econometrics and Statistics. He teaches in the Economics and 

Finance department of the Texas A&M University-Commerce. His research has appeared in several journals, 

including the Journal of Business and Statistics, Journal of Econometrics, Applied Economics, Southern Economics 

journal and over 170 others. He is a respected authority on the effects of exchange rate volatility on trade flows. 

His papers have been cited by over 3000 scholars, including the World Bank, the United Nations, and several other 

international entities. Dr. Arize has won numerous awards for his outstanding accomplishments. He can be reached 

at Chuck.Arize@tamuc.edu.

A native of New York City, Charles Berendt has an academic and corporate background in business, technology, law, 

and literature.  In addition to financial editing positions at Merrill Lynch and Eisner Amper LLP, he has worked in 

roles as diverse as college English instructor, legal writer and researcher for a leading administrative law firm, and 

telecommunications billing software applications developer at AT&T for a decade. Mr. Berendt earned a Master of 

Science in International Business Finance from Touro College in 2013.  He has previously published in International 

Business Research and presented at the Northeast Business and Economics Association's annual conference.  He can 

be reached at chuck.berendt@gmail.com.

Giuliana Campanelli Andreopoulos is Professor of Economics at the Department of Economics, Finance and Global 

Business, William Paterson University. She received an M.Phil. and a Ph.D. in Economics from Cambridge University 

(U.K.). Previously she was Associate Professor of Economics at the University of Bologna and the University of 

Catania. She is the author of numerous contributions in the fields of History of Economic Thought, Economic 

Development, and International Trade.  

Ioannis (John) N. Kallianiotis is a professor of Finance at the Economics/ Finance Department, KSOM, University of 

Scranton, Scranton, PA, U.S.A. He has a B.A. in Business from the Aristotelian University of Thessaloniki, Greece 

(1978), an M.A. in Business Economics from Queens College, CUNY, New York (1982), an M. Phil. in Financial 

Economics from Graduate Center, CUNY, New York (1984), and a Ph. D. in Finance (International Finance and 

Monetary Theory & Financial Institutions) from Graduate Center and Baruch College, CUNY, New York (1985). He has 

taught at nine different Colleges and Universities over the last thirty-two years and has worked at a few other jobs 

(as Accountant and Banker) in the private sector for five years. His research interests are in International Finance, 

Financial Markets, the European Union, Public Policy, Political Economy and Economic History, and Business and 

Social Issues in general. His publications are numerous (over 300) in journals, magazines, books, and papers. He can 

be reached at ioannis.kallianiotis@scranton.edu.

Malindretos has had a diverse background in the areas of academia and industry.  Furthermore, he has over one 

hundred presentations in Finance, Accounting and Management. Additionally, he has published close to one hundred 

proceedings, book chapters, and refereed journal articles. Moreover, he has co-authored a monograph in 

International Finance. Dr. Malindretos is professor of Finance at the Cotsakos College of Business as well as the co-

editor of  and the . He can be reached The International Journal of Finance Journal of Business in Developing Nations

at malindretosj@wpunj.edu.

NMIMS JOURNAL OF ECONOMICS AND PUBLIC POLICY
Volume I  •  Issue 2  •  OCTOBER - NOVEMBER 2016

22

mall farmers. Majority of the 

farmers (82%) borrow less than 

Rs 5 lakhs, and 18% borrow 

between Rs 5 – 10 lakhs on a 

per annum basis. Most farmers 

(65.79%) ar

Table & Image source

 

sub heading table headingmain heading


