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Abstract

The aim of this paper is to explore the International Fisher Effect (IFE) between
Serbia and European Union (EU) in period between 2004 and 2015. The authors
in this paper explore the IFE by applying regression analysis. They were used
historical annual data for exchange rates, real interest rate and inflation, in this
research. Like a home country and foreign country the authors were used each of
these areas (Serbia and EU) like interchangeably and track the trail of the effect.
Explore was based on the time series of observed annual data in period between
2004 and 2015. The authors were used the data of authorized central banks from
databases: the World Bank, the National Bank of Serbia and the European Central
Bank. Regression analysis was performed using a software package SPSS 20.
The contribution of this paper is reflected in the obtained results. The results show
that a 1% increase in the nominal interest rate differential, on average, lead to
approximately a 0.3% offsetting change in the exchange rate in both cases (Serbia-
home EU-foreign and EU-home Serbia-foreign). The coefficients of determination
R? are very low, also in both cases. Only 3.3% of the annual changes in the RSD/EUR
exchange rate and 4.2% of the annual changes in the EUR/RSD exchange rate can
be explained by the nominal interest differentials. Therefore, about 96% of the annual
changes in the exchange rates depend on other factors.
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TECT MEBYHAPOJHOI' ®UILIEPOBOI" E®EKTA:
HUCTPA’KUBAILE U3 CPBUJE U EBPOIICKE YHHUJE

Ancrpakrt

Luw 060z paoa je ucmpaxcusarve Mehynapoonoe @uweposoe eghexkma (IFE)
uzmeljy Cpouje u Esponcke ynuje y nepuody 2004-2015 cooune. Aymopu y oéom paoy
IFE ucmpaoicyjy peepecuorom ananuzom. Kopucmunu cy ce ucmopujcku nooayu Kypca
PJIC u EVP, peanne kamamne cmone u ungnayuje nocvampanux semand. Céaka oo
nomenymux 3emana (Cpouja u EY) cy ce Hauzvenuuno xopucmuiue Kao MAmMuyHa u
cmpana 3emsva. Mlempaosicusarse ce 3acHU8aN0 Ha 8PEMEHCKUM Cepujama NOCMAMPAHUX
nodamaxa 00 2004. oo 2015. 2ooune. Kopuwhenu cy nooayu oernauheHux yeHmpaiHux
banaxa uz baza: Ceemcke banxe, Hapoone 6anke Cpouje u Eeponcke yenmpante banxe.
Pezpecuona ananuza uzepuiena je nomohy npoepamckoe naxema CIICC 20. JJonpuroc
0802 pada ce ozneda y 0obujeHum pesynmamuma. Pesynmamu noxkasyjy oa pacm nHomu-
Hanne kamamue cmone 00 1%, y npoceky, 00600u 00 npomene 0eusHo2 Kypca 3a 0Ko
0,3% y oba cayuaja (Cpouja — EY u EV — Cpouja). Koegpuyujenm oemepmunayuje P2
je seoma manu, makohe y oba cyuaja. Camo 3.3% coouwrse npomene Kypca PC//EVP
u 4.2% 2oouwrve npomene kypca EYP/PCI] modwce bumu oojauirbeno npomeHom HoMu-
Hante kamamue cmone. Oxko 96% coouwree npomere Kypca 3a8uc 00 opyaux (hakmopa.

Kuyune peuu: IFE (Mehynapoonu @uuwepos egpexam ), ungrayuja, xa-
Mamue cmone, 0egusHuU Kypcesu, peepecuona ananusa, Cpouja u EY

Introduction

Stable financial institutions are necessary for the country’s economy to develop.
Accordingly, banks play an extremely important role in this process because economic
growth requires an efficient banking sector that would provide macroeconomic
stability (Muhovi¢, Subi¢, 2019). The authors (Ercegovac et al., 2019) state that the
banking sector is the most significant segment of the financial system of any modern
and developed economy. As such, it enables the entire economic system to function
undisturbed, contributing to sustainable economic growth and development. Serbia
is obliged to adjust its legal framework with other EU members (Gruji¢, Joksimovic,
2019).

The International Fisher Effect (IFE) theory suggests that foreign currencies with
relatively high nominal interest rates will tend to depreciate because higher nominal interest
rates reflect expected rate of inflation (Korab, Svatopluk, 2013; Anokye, Ofori, 2017; EIl
Khawaga et. al., 2013; Ucak et. al., 2014; Uyaebo et. al., 2016; He, 2018).

In this paper, regression results for empirical testing of IFE showed that nominal
interest rate differentials had positive but no significant effect on changes in exchange rate
between Serbia and EU. The authors have already applied regression analysis to their earlier
research (Joksimovic et. al., 2018) and analyzed money markets (Kaludjerovic et. al., 2016).

The relationship between nominal interest rates and expected inflation is crucial in the
global financial markets. The International Fisher Effect has suggested that nominal interest
rates and expected inflation move together, as one follows the other (Shalishali, Maurice, 2012).
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A regression analysis of IFE was applied to historical annual data for exchange
rates, real interest rate and inflation for Serbia and EU, in period between 2004 and 2015.
Like a home country and foreign country we used each of these areas like interchangeably
and track the trail of the effect.

Depreciation of currency prices is directly related to differences in nominal interest
rates. The IFE theory is a key link in the field of economics and finance that connects real
interest rates, inflation, respectively nominal interest rates and exchange rates. This theory is
a combination of two theories: the generalized version of the Fisher effect theory (GFE) and
the relative version of the Purchasing Power Parity theory (PPP).

The generalized version of the Fisher effect theory states that if the real interest
rate is equal between different countries, it follows that the differences in their observed
nominal interest rates must arise from differences in expected inflation.

The relative version of the PPP theory implies that inflation differential will be
offset by exchange rate changes.

In the short term, the IFE theory proved unreliable due to various short-term
factors that directly affect exchange rates and predictions of nominal rates and inflation.
On the other hand, the long-term international effects of IFE have proved to be better,
but not much. Foreign exchange rate courses compensate for interest rate differences, but
forecasting errors often arise when the goal is to try to predict the spot rate in the future.
This is in line with Maduro’s, (Madura, 2010) claim that the IFE theory does not indicate
that the relationship will exist at any time, but periodic investments that try to capitalize
at a higher interest rate would achieve a similar yield on average that they were simply
made in the domestic market and periodically.

Previous research

The last years, many authors were explored IFE theory in between different areas.

Anokye and Ofori (2017) investigated the validity of the International Fisher Effect in
the West African Monetary Zone (WAMZ). The conventional Engle-Granger and fractional
cointegration tests were employed on nominal exchange differentials and exchange rates
change of all the countries within the WAMZ except Liberia due to lack of data. They observed
cointegrating relationship in fifteen out of the twenty country pairs; indicating evidence of
common stochastic drift in nominal exchange differentials and exchange rates change.

Bayat et. al. (2018) investigated the relation between consumer price index and policy
interest rate variables in Brazil, India, Indonesia, South Africa and Turkey in the context of
Fisher hypothesis in the period between January 2000 and January 2016. In the initial finding
of the empirical analysis, they find cross — sectional dependence between the countries.

Authors El Khawaga et. al. (2013) examined the validity of the International Fisher
Effect (IFE) theory for the Egyptian economy. Two case studies are investigated: Egypt
vs. USA and Egypt vs. Germany during the period 2003-2012. The empirical findings
revealed partial significance of IFE in the case of Egyptian pound vs. US dollars, while no
sign of IFE was detected in the case of Egyptian pound vs. Euro currency. The irrelevance
of IFE could be attributed to the irrelevance of Purchasing Power Parity theory in Egypt.
This is in addition to Egypt’s limited financial integration with international financial
markets.
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Author He (2018) investigated the Fisher effect and the international Fisher effect
between China and South Korea in the long and short run, respectively. The results
exhibit whenever in the long or short run, the Fisher effect exists in China and South
Korea. However, the Fisher effect in South Korea is more significant than that of in
China. This result also certifies that the South Korea’s marketization of the economy is
higher than that of China’s.

Korab and Svatopluk (2013) studied the behavior of inflation rate, short-term
interest rate and nominal exchange rate after leaving fixed exchange rate arrangement
and move to floating. They found that countries with rigid exchange rate policy, less
frequently adjusted central parity and narrow exchange rate bands experienced sharp
depreciation after leaving peg, but the depreciation was only temporary with no long
trend. In this group of countries the exchange rate adjustment is weakly exogenous to
inflation and interest rate differentials and the theory of International Fisher Effect was
not mostly confirmed. On the contrary, countries with flexibly adjusted central parity and
wider exchange rate bands did not experience rapid depreciation.

In the paper from authors Machobani et. al. (2017) the International Fisher Effect
(IFE) were tested in the context of South Africa as an emerging economy. The results
from the International Fisher Effect were predominantly insignificant, though there
seems to be some moderate evidence in support of the International Fisher Effect for
the case of the South Africa-EUR. The R-squares were found to be low, suggesting the
exchange rate is instead explained by many other factors, not just the changes in nominal
and real interest rates and the rate of inflation.

Nchor and Darkwah (2015) investigated the impact of exchange rate movement
and the nominal interest rate on inflation in Ghana. They also looked at the presence of
the Fisher Effect and the International Fisher Effect scenarios. Ordinary Least Squares
regression methods were employed to determine the presence of the Fischer Effect and
the International Fisher Effect. The results from the study show that in the short run
a percentage point increase in the level of depreciation of the Ghana cedi leads to an
increase in the rate of inflation by 0.20%. A percentage point increase in the level of
nominal interest rates however results in a decrease in inflation by 0.98%. Inflation
increases by 1.33% for every percentage point increase in the nominal interest rate in the
long run. An increase in inflation on the other hand increases the nominal interest rate by
0.51% which demonstrates the partial Fisher effect. A 1% increase in the interest rate diff
erential leads to a depreciation of the Ghana cedi by approximately 1% which indicates
the full International Fisher effect.

In the paper (Shalishali, 2012), in a statistical test of the IFE, a regression analysis
was applied to historical exchange rates and interest differentials data for eight selected
Asian countries namely: China, India, Japan, South Korea, Malaysia, Thailand, Vietnam,
and Indonesia. Each of these countries was used interchangeably as the home country,
and foreign country so as to investigate the direction of the parity. The results are mixed.
While the theory holds for some countries, it does not hold for others. The theory holds
when some countries were used as home country but was refuted when they were used as
foreign countries. This suggests that there may be some impediments to foreign trade that
may affect exchange rate adjustment apart from interest and inflation rates differentials.

Ucak et. al. (2014) investigated the Fisher effect in four EU member states: Czech
Republic, Hungary, Poland and Slovak Republic. They applied the new bootstrap
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method. The result of this study shows that Fisher effect for selected EU member states
are more than one. This value might be explained by the agreement regarding taxation
of the interest income.

Uyaebo et all. (2016) tested the validity of the Fisher hypothesis in Nigeria
during the period 1970 — 2014. The Gregory and Hansen Co-integration test confirmed
the existence of a long-run relationship between nominal interest rates and inflation,
albeit with a structural break in October 2005. The obtained Fisher coefficient in the
cointegrating relation was 0.08, implying a weak form of Fisher effect in the long-run.
On the basis of these findings, they upheld a weak Fisher effect in the long-run and non-
existence of Fisher effect in the short-run. This implied that short term nominal interest
rate is a good characterization of monetary policy stance. Also, the obtained partial
Fisher effect indicated that changes in monetary policy are capable of altering the long
term real interest rate and influencing economic growth through the interest rate channel.

The main purpose of study Varamini et. al. (2017) is to examine if the International
Fisher Effect holds between Mexico and the United States for the period from Q1: 2005
through Q3: 2016. The results of this study indicate a significant relationship between
the interest rate differentials and the changes in the currency value between the two
countries. The regression model suggest that the independent variable, change in interest
rate differential, has a correlation to change in exchange rates over the period observed.
Even though the result of this study provides some support in favor of the International
Fisher effect, the low value of the R-squared would suggest there are other left-out
variables that have an effect on change in exchange rates between the two countries.
These variables could be inflation, confidence in the currencies, expectations, currency
risk, transaction costs, current account on balance of payments and economic growth,
among others. Despite the existence of such factors that could positively and negatively
affect the changes in exchange rate between the United States and Mexico, the change
in interest rate differential must be included as an important determinant of the currency
value.

Methodology and data collection

Like we said IFE is a combination of two theories: the generalized version of the
Fisher effect theory (GFE) and the relative version of the Purchasing Power Parity theory
(PPP).

The Fisher effect theory states that the nominal interest rate (%} in a country is

determined by the real interest rate (%) and by expected inflation rate {(E(i}) as follows:
145 =0+5)(1+E®) (1).

So, if we analyze two countries, home (index /) and foreign (index f) country, we
have
L+ap = (1 4+75,)0+EW@3) 2)

T+ =(1+nr)(1+EG;) (3).
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Divided equation (2) by (3), assume that %5 = 7 r, we obtained the generalized
version of the Fisher effect theory (GFE):
14nm, 1+EG),

T+n; 1+EG)y @

The GFE theory states that if the real interest rate is equal between different
countries, it follows that the differences in their observed nominal interest rates must
arise from differences in expected inflation.

The PPP theory states that the exchange rate between any two countries (in our
case between home and foreign country) will adjust to reflect changes in the price levels
of the same two countries, as follows:

Ste1 —5: _ bk Ty

= ' 5
5. 1+ )

where

5:41 1s the home currency value of one unit of foreign currency at time #+1,
5: is the home value of one unit of foreign currency at time z,

it 1s the inflation rate in the home country at time ¢,

iry is the inflation rate in the foreign country at time 7.

By combining equations (4) and (5), and taking into account that expected inflation
rate at time ¢ is inflation rate at time ¢, (E(i),= i), we obtained IFE relation:
‘S‘[‘+L _‘S‘f _Tﬂ.l-'-'.r _r“.f.f {ﬁ]
5 t 1+ T, it

where

5:41  is the home currency value of one unit of foreign currency at time ¢+7,
5; is the home currency value of one unit of foreign currency at time ¢,
Th.he 1S the nominal interest rate in the home country at time ¢,

Tafc 18 the nominal interest rate in the foreign country at time 7.

IFE relation shows the dependence changes of exchange rate the home currency value of
one unit of foreign currency on the nominal interest rate in the home and foreign country.

If %pe—thfe= 0 then 5., —5; =0 and we expect an appreciation of the
foreign currency.

If % e — Tnpe < Othen 5., —5; = 0 and we expect a deprecation of the foreign
currency.
A test IFE by applying linear regression analysis takes the following form:

5 r'|=,h.,|.‘r|=,_,l',1

a §
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where &¢,; is error term.
If value # = D and § = 1 are in the 95% confidence interval for obtained value

for @ i # from linear regression analysis, then that linear regression analysis is not
disprove influence IFE between analysed countries.

We were tested IFE by applying linear regression analysis between Serbia and EU,
in period between 2004 and 2015 (for currency value between 2004 and 2016). Like a
home country and foreign country we used each of these areas like interchangeably. Test
was performed using a software package SPSS20.

We used historical annual data for currency value, real interest rate and inflation
for Serbia and EU, in period between 2004 and 2015 (for currency value between 2004

and 2016). Values for nominal interest rate %, we obtained from equation (1), with

approximation # - E{i} = 0, as follows:
145 =04+5)1+E@D)=14% +E@ +rn-EG) = 14+% + EG) =

m =%+ E().

Taking into account that expected inflation rate at time ¢ is inflation rate at time ¢,

(E(i) = i), we obtained that at time # nominal interest rate #, ¢ is equal:
Thr =T i )]

Tabular and graphical views of the historical annual data used are below.

Table 1: Used historical data

Curr: The real int. . Th.e The nom. i.nL The real The inflation | The nom. int.
Year value Curr. value rate., mﬂau.on rate Serbia int. rate EU rate EU(%)

RSD/ EUR/RSD Serbia Serbia (%) EU )

EUR (%) (%) (%)
2004 72.6937 0138 -5.1640 11.0260 5.8620 3.0000 2.1000 5.1000
2005 82.9904 0120 -10.3990 16.1200 5.7210 3.1000 2.2000 5.3000
2006 84.1101 0119 -6.4440 11.7240 5.2800 4.0000 2.0000 6.0000
2007 79.9640 0125 -3.9640 6.3920 24280 4.7500 2.5000 7.2500
2008 81.4405 0123 -2.7990 124110 9.6120 4.0000 2.8500 6.8500
2009 93.9517 0106 -9430 8.1170 7.1740 2.2000 .5000 2.7000
2010 103.0431 0097 8100 6.1430 6.9530 1.7500 1.5000 3.2500
2011 101.9502 0098 2.5870 11.3370 13.9240 2.0000 2.6500 4.6500
2012 113.1277 0088 3.5630 7.3300 10.8930 1.6000 24500 4.0500
2013 113.1369 0088 3.9540 7.6940 11.6480 1.1000 1.5000 2.6000
2014 117.3060 0085 4.2030 2.0820 6.2850 .5000 .3000 .8000
2015 120.7328 .0083 3.1300 1.3920 4.5220 .3000 .1000 4000
2016 123.1179 0081 - - - - - -

Source: The European Central Bank, The National Bank of Serbia and The World Bank
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Figure 1 (left): The home currency value of one unit of foreign currency Serbia-home,
EU-foreign; Figure 2 (right): The home currency value of one unit of foreign currency
EU-home, Serbia-foreign

15000 iy
130000 nxr
®
: -
ﬁ 1002005 d Ly
F g
* E
9!': i &
1
- £
W s -
£ o e
i g
Ly 3
]
100000
T 1 T T T T T T T T T T T oo
WS 006 00T 008 D008 U IO QMY M) X S 0
Yar ﬁi L\'-IV!- .* ;‘l:-' ;‘3"-' :t'h N:: Fl'l Fllu‘ ;Q:J Flll .‘Jll'!- .V‘"
Source: National Bank of Serbia (NBS)
Figure 3 (left): The real interest rate Serbia; Figure 4 (right): The inflation Serbia
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Figure 5 (left): The nominal interest rate Serbia; Figure 6(right): The real interest rate EU
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Figure 7 (left): The inflation EU; Figure 8 (right): The nominal interest rate EU
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Results and discussion

Like we said, linear regression of IFE analysis takes form (7):

Sre1— 5 The ""n_,f_r)
St sath L+ s s

where &;,, is error term.

Testing the parameters of IFE using this regression model is in fact testing the

alternative hypothesis Hj,
Hy:az0;8+1

against the null hypothesis Hy,
Hya=0: =1

The alternative hypothesis H;

will be accepted if the hypothetical values of @ and £, (o =0; g = 1], lie
outside their respective acceptance regions. In that case we can say that there is no effect
of IFE between the observed areas.

The alternative hypothesis H; cannot be accepted if the hypothetical values of «

and B, (e =0; 8 = 1), lie within their respective acceptance regions. In that case we
cannot say that there is no effect of IFE between the observed areas.
The results of the regression analyzes are given in the following Table 2.

Table 2: IFE regression analysis output

95% Confidence ) Durbin-
Model Value Interval tvalue | p value R Watson

Constant €%

Serbia- 0.037 (-0.02-0.093) 1.451 0.177

home

EU-foreign . 0.292 (-0.829-1.412) 0.580 0.575 0.033 1772
Coefficient
Constant &

EU-home -0.032 (-0.082-0.018) -1.433 0.182

Serbia-

foreign . 0313 (-0.735-1.360) 0.665 0.521 0.042 1.800
Coefficient §

Source: Author calculation

The results obtained in both cases (Serbia-home EU-foreign and EU home
Serbia foreign) show:

-the values of @ = D and § = 1 are within 95% confidence interval, so, we cannot
say that there is no effect of IFE between Serbia and EU, with the significance level of

5%, respectively Hy cannot be rejected in both cases;
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- a 1% increase in the nominal interest rate differential, on average, lead to
approximately a 0.3% offsetting change in the exchange rate in both cases;

- the coefficients of determination R? are very low, namely only 3.3% of the
annual changes in the RSD/EUR exchange rate and 4.2% of the annual changes in the
EUR/RSD exchange rate can be explained by the nominal interest differentials. Graphs
of regression analyzes are given below (Figure 9., and Figure 10.).

Figure 9 (left): Relative changes of exchange rate RSD/EUR Serbia-home, EU-foreign;
Figure 10 (right): Relative changes of exchange rate EUR/RSD
EU-home, Serbia-foreign
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Source: Author calculation

Conclusion

In this paper we explored International Fisher Effect (IFE) by applying regression
analysis between Serbia and European Union. We used historical annual data for
exchange rates, real interest rate and inflation for Serbia and EU, in period between 2004
and 2015, and we tested IFE using regression analysis.

Like a home country and foreign country we used each of these countries like
interchangeably and track the trail of the effect. Explore was based on the time series of
observed data by 2004 to 2015. We used the data from National bank of Serbia, World
Bank and European Central Bank.

Our contribution is reflected in the fact that so far there has been no analysis of the
Fisher effect in the observed period between Serbia and the EU. Also, our contribution
is the results obtained.

Namely, the results show that a 1% increase in the nominal interest rate differential,
on average, lead to approximately a 0.3% offsetting change in the exchange rate in both
cases (Serbia-home EU-foreign and EU-home Serbia-foreign).
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The coefficients of determination R? are very low in both cases. Only 3.3% of the

annual changes in the RSD/EUR exchange rate and 4.2% of the annual changes in the EUR/
RSD exchange rate can be explained by the nominal interest differentials. Therefore, about
96% of the annual changes in the exchange rates depend on other factors.
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