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ABSTRACT
The study re‐investigates the existence of the Uncovered interest parity (UIP) hypothesis and substantially adds to the literature

by offering the most recent evidence during the period from 2000 to 2022 from developing and emerging economies. The study

further augments the literature by extending the standard UIP hypothesis to account for the monetary policy stance and risk

premium. The estimates of nonlinear autoregressive distributed lag (NARDL) and component generalised autoregressive

conditional heteroscedasticity (C‐GARCH) show that the UIP hypothesis does not exist in any of the BRICS economies.

Nevertheless, after accounting for the risk premium and monetary policy stance using inflation levels, the interest rate dif-

ferential significantly and positively influences the expected changes in the spot exchange rates. This indicates three important

aspects: first, the necessity of risk premium to make up for the higher risk that comes with holding the foreign bond for the

benefit of domestic investors. Second that the UIP puzzle does not hold, such that higher interest differential depreciates the

domestic currency. Third, the analysis underscores the substantial and direct impact of US inflation level, particularly for Brazil,

Russia and India, in determining the changes in the spot exchange rate. These insights hold crucial implications for policy-

makers and regulators.

JEL Classification: C22, E43, F31, F41

1 | Introduction

Uncovered interest parity (UIP) is one of the widely researched
issues in the literature of international finance. Indeed, UIP has
been widely used phenomenon in the theoretical framework
and model construction of various International finance and
open‐economy macroeconomic models (see, for instance,
Mundell Fleming model, and Dornbusch Overshooting Model,
among others). The theory of UIP, initially proposed by Fisher
(1930), suggests that interest rate differential should be equal to
the differences in the expected spot exchange rates between the
two countries. It implies that lower‐yielding currency should
appreciate against the higher‐yielding currency to cancel out
the losses from the interest rate differential and eradicating all
prospects of profitability of uncovered interest arbitrage, which

is also known as carry trade speculations (Moosa and
Halteh 2012; La Marca 2007). In other words, in a perfectly
competitive world, the existence of the UIP hypothesis implies
that there exists no possibility of arbitrage condition between
investing in domestic and foreign currency‐denominated assets,
driving the alignment of country‐specific interest rates over the
long term. It also suggests that the integration of domestic and
foreign interest rates will result in the domestic country relin-
quishing control over its monetary policy. Therefore, the prev-
alence of UIP indicates an efficient capital market as the
interest rate differentials lead to capital flows and, therefore,
impact the exchange rate, which lowers the arbitrage possibility
(Obstfeld and Rogoff 1995). While the failure of UIP indicates
an inefficient capital market, and encourage currency managers
to engage in carry trade speculations (Cook 2009). Thus,
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monetary authorities of each country will hold the ability to
control their short‐term interest rates (Lavoie 2000).

The empirical literature provides ample studies exploring the
role of UIP in the context of both developed and developing
economies. A few studies provided evidence in favour of UIP
(see, for instance, Bhatti 2014; Coleman 2012; Lothian and
Wu 2011; Mehl and Cappiello 2009; among others), while there
are others that reflect the rejection of the UIP hypothesis (see,
for instance, Živkov et al. 2016; Chu 2015; Jiang et al. 2013; Li,
Ghoshray, and Morley 2012; Mehl and Cappiello 2009;
Tai 2001). Indeed, numerous studies have provided evidence for
the tendency of currencies in high‐interest countries to ap-
preciate rather than to depreciate as suggested by UIP
hypothesis (see, for instance, Burnside et al. 2007; Chinn and
Meredith 2004; Gyntelberg and Remolona 2007). This UIP
puzzle is commonly known as forward premium puzzle. Thus,
there is no consensus over the existence of UIP hypothesis.

According to the neo‐classical framework, the time‐varying
foreign exchange risk premium is a significant explanation for
UIP's failure that is also frequently mentioned in the literature
(Lewis 1995; MacDonald 2000). This is due to the fact that every
country's currency carries a risk premium. As a result, even in
equilibrium, investments in riskier countries should be antici-
pated to yield higher rates of return than those in less risky
countries. But risk premia are unobserved and this has led to a
great deal of research on how to model these currency risk
premia (Graham and Harvey 2010). Another important factor
that explains the deviation from UIP hypothesis often correlates
with changes in interest rates or monetary policy stance. For
instance, when US interest rates increase relative to those of
India, the uncovered interest rate deviation tilts in favour of US
interest‐bearing assets, leading to a higher expected rate of
return on these assets. Conversely, when US interest rates
decrease in relation to India, the opposite effect is observed. It is
intriguing to note that it is not uncommon for higher interest
rates in one country to be linked to the anticipation of that
country's currency appreciating relative to another country's
currency, contradicting the prediction of uncovered interest rate
parity (McCallum 1994).

In this context, the empirical literature has attempted to em-
pirically examine the failure of the UIP hypothesis, which
includes nonlinearities (Cho 2018; Jiang et al. 2013; Li,
Ghoshray, and Morley 2013; Samimi et al. 2009; Mark and
Moh 2007; Cavoli and Rajan 2006), failure of rational expecta-
tions and monetary policy regime (Engel et al. 2019; Park and
Park 2017; Linnemann and Schabert 2015; Moore and
Roche 2012), risk premium (Adewuyi and Ogebe 2019; Živkov
et al. 2016; Chu 2015; Jiang et al. 2013; Li, Ghoshray, and
Morley 2012; Mehl and Cappiello 2009; Tai 2001), and currency
bias (Lee 2013). However, most of these studies are focused on
developed economies (Engel 2016; Fukuda and Tanaka 2017;
Park and Park 2017; Lothian and Wu 2011; Tai 2001), with very
few focusing on emerging economies, especially from Asia
region (Moore and Roche 2012; Mehl and Cappiello 2009).
Nevertheless, we do not find any study specifically focussing on
BRICS economies and examining their interest parity against
US dollar (USD). Moreover, the recent dynamic scenario of the
pandemic and developing geopolitical tensions worldwide have

not been covered so far in the extant literature, as most of the
existing studies cover the study period till 2016 (cf. Table 1 for
more details). Additionally, there is lack of comprehensive
analysis of UIP hypothesis that accounts for the two factors: risk
premium and monetary policy, along with the statistical prop-
erties like nonlinearity and asymmetry that may explain the
failure of UIP hypothesis.

In light of this brief background, the purpose of this research is
to update the analysis by comprehensively examining the ex-
istence of UIP in the context of the BRICS economies across a
longer time series spanning 2000 M01 to 2022 M12. Our study
produces various novel findings and thus makes noteworthy
contributions to the UIP literature. First, this study substantially
adds to this field of research by examining the existence of UIP
hypothesis in the context of BRICS economies. The BRICS
nations hold a noteworthy position in the world economy
because of their considerable share in world growth, invest-
ment, and capital mobility (Mensi et al. 2014; Jiang, Fu, and
Ruan 2019). However, the financial and nonfinancial turbu-
lences, such as the pandemic and geopolitical tensions, high-
light the possible crisis contagion that weighs severely on the
growth outlook of the BRCIS economies.

Second, the research on UIP has yielded conflicting and equi-
vocal results. This is because many UIP‐related concerns have
been addressed using wide methodological approaches (cf.
Table 1). Consequently, further investigation is needed that
provides a comprehensive and robust analysis of the issues in
interest parity research. Thereby, we utilise a variety of
advanced econometric techniques to thoroughly investigate the
UIP hypothesis while accounting for nonlinear time varying
risk premium and monetary policy regime. We first employ a
Linear Auto Regressive Distributed Lag (ARDL) regression
model to establish a direct relationship between expected ex-
change rates and interest rate differentials. Next, a nonlinear
ARDL regression model was applied to account for non‐
linearities and asymmetries explicitly in the relationship. The
role of time‐varying risk premium in the UIP hypothesis is
assessed using the component generalised autoregressive con-
ditional heteroscedasticity (C‐GARCH) model, which helps
control heteroscedasticity and distinguishes between long‐run
volatility trends and short‐run deviations. Finally, the study
performs the analysis using the extended UIP hypothesis by
controlling for the monetary policy stance in both domestic and
foreign economies. Therefore, by conducting a comprehensive
analysis that accounts for factors such as structural breaks,
asymmetries, nonlinearities, risk‐premium, and monetary pol-
icy stance, this study significantly enriches the existing litera-
ture. The significance of selecting the appropriate method, and
accounting for the risk premium, and domestic and foreign
inflation levels is thus highlighted by these findings. Addition-
ally, the recent dynamic scenario of the pandemic and devel-
oping geopolitical tensions worldwide have not been covered so
far in the extant literature, as most of the existing studies cover
the study period till 2016 (cf. Table 1 for more details).

Third, the study substantially adds to the existing literature by
unveiling the important results, for which there was no con-
sensus in the literature. Our estimates show that after controlling
for the risk premium and domestic and foreign monetary policy
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stance, the interest rate differential significantly and positively
influences the expected changes in the spot exchange rates of all
the BRICS economies. Though the relation between exchange
rate and interest rate differential is not one‐to‐one, yet our esti-
mates clearly show the rejection of UIP puzzle and provide evi-
dence that higher yielding currencies tend to depreciate in
comparison to lower yielding currency. Furthermore, it is
observed that the inflation level plays a significant role in de-
termining the changes in the exchange rate. Thus, our study
highlights the need for incorporating time‐varying risk‐premium
and monetary policy stance in both theoretical and empirical UIP
models. Additional findings illustrate that the domestic and
foreign currencies are not close substitutes of each other such
that monetary integration between the two nations has not been
achieved. Thus, our findings depict that previous studies showing
the negative impact of interest rate differential might be due to
econometric misspecification and inappropriate econometric
method of analysis. This way, our study also contributes to the
empirical literature examining the determinants of exchange rate
(Pershin, Molero, and de Gracia 2016; Chowdhury 2012; Basher,
Haug, and Sadorsky 2012; Yuan 2011).

The structure of the study is discussed as follows. Section 2
presents the trend analysis of exchange rate and interest rate in
BRICS economies. Section 3 describes the literature review on
the exploration of the UIP hypothesis. Section 4 provides the
details on the database and econometric specification of the
models. Section 5 produces the preliminary analysis that in-
cludes unit root and cointegration analysis. Section 6 presents
the regression methods and their respective estimates. And the
final section is concluding in nature.

2 | Trend Analysis of Exchange Rate and
Interest Rate

The trend analysis of the spot exchange rate and domestic and
foreign interest rates of BRICS nations for the period from
January 2000 to December 2022 is provided in Figure 1. It is
noted that for Brazil, the exchange rate with the United States
has almost remained stable during the study period, with a
considerable appreciation of the currency during the 2020–2021
period. This might owe to Brazil's central bank's action of
increasing the foreign exchange liquidity by introducing global
dollar‐denominated bond repo agreements, in which only for-
eign exchange dealers could participate (IMF 2021). This has
also resulted in a decline in Brazil's rate of interest, thereby
reducing the interest differential with the United States.

For Russia, it is noted that Rubel depreciated slowly during the
period from 2000 to 2013, but in early 2014, it considerably
depreciated against USD owing to the confidence shock ex-
perienced at the end of 2014. Additionally, the world oil market
shock and the expectation of a rise in the US interest rate led to
the depreciation pressure on the Russian currency. While it
again slowly depreciated during the post‐2015 period, except for
a significant spike in the initial months of 2022, which can be
explained by the alarming geopolitical tensions between Uk-
raine and Russia. The rate of interest has also shown a likewise
trend, with a decline during the initial years while a spike in
2015, then remained stable before rising again in 2022. Russia

adopted a tight monetary policy in 2015 that led to a higher rate
of interest to stabilise the domestic foreign exchange market
(IMF 2016). Likewise, the world outlook and the Fed's ex-
pectations of increasing interest rate led the Russian central
bank to increase the interest rate for stabilisation purposes. For
India, the trend shows a constant depreciation of the Indian
Rupees to the USD during the study period. A higher exchange
rate between INR and USD in the initial years is explained by
the Asian economic crisis that led to ~50% fall in the domestic
currencies of Asia against the dollar. There have been moderate
fluctuations till 2007, followed by sharp depreciation and sub-
stantial instability from 2008 to 2013. While the currency
showed little appreciation during 2013–2017, followed by sub-
stantial depreciation in more recent years. India has been an
inflation‐targeting economy and has adopted a tight monetary
policy to control the rising price level that led to comparatively
higher interest rates, particularly during the 2011–2017 period.
During the Covid period (2020–2021), there was a decline in the
interest rate, followed by an extensive increase during the 2022
period. This might be explained by the ongoing geopolitical
tensions around Ukraine and Russia, which hiked the oil and
other commodity prices, thereby leading to world inflationary
pressures. Finally, South African currency has slowly depreci-
ated during the initial years of the study. While the controver-
sial land reform in 2001 led to its currency's depreciation, which
also led the interest rate to rise. The currency further depreci-
ated owing to the widening current account deficit, high
inflation, and subprime crisis. The situation has gotten worse
in recent years, primarily in response to the pandemic and
geopolitical tensions. A similar trend is also observed in the
interest rates of South Africa. However, the interest rate dif-
ferential has been narrowed down during 2022, which pertains
to the high inflationary pressure and tight monetary policy
being adopted by the Federal Reserve Bank. This gives us
preliminary indication of a relationship between exchange rate
and interest rates.

3 | Theoretical Framework and Relevant
Literature Review

According to the UIP hypothesis, the expected changes in the
exchange rate are fully adjusted in the interest rate differentials
between the domestic and foreign economies, making the ex-
pected speculation profits to be zero. This hypothesis has
implications for the investors, making them indifferent between
domestic and foreign investments. Accordingly, the hypothesis
can be represented as follows:

R R(1 + ) =
SER

SER
(1 + *),

e

(1)

where R R( *) is the domestic (foreign) rate of interest, and
SER (SER )e is the current (future) spot exchange rate between
domestic and reference currency.

Equation (1) implies that the current and future spot ex-
change rate and the foreign interest rate determine the
domestic interest rate. Thus, the appreciation (or deprecia-
tion) of the domestic currency should be in line with the
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interest differential between the domestic and foreign cur-
rencies, which is the essence of the UIP hypothesis. It
implies that foreign and domestic bonds are perfect substi-
tutes, and capital is perfectly mobile. Accordingly, a higher
domestic interest rate will cause the domestic currency to
depreciate by the same amount, therefore eliminating the
prospect of carry trade profit and vice versa. If the UIP does
not hold, there would be room for the speculators (carry
traders) to make profits by investing in high‐interest cur-
rency and borrowing in low‐interest currency. It is indeed
argued that investors take a short position on low‐interest
currency while a long position on a high‐interest currency
(Moosa and Halteh 2012). Thereby, short‐term capital moves
from a low‐interest country to a high‐interest country, low-
ering the latter interest rate and increasing the former
interest rates. This makes high‐interest currency to depre-
ciate and another one to appreciate, and the process con-
tinues until the UIP hypothesis is re‐established.

A significant number of empirical studies have emerged in the
literature analysing the issue of UIP in the context of different
countries, time periods, and methods employed. However, there
is no consensus over the validation or invalidation of the UIP
condition. For instance, Bhatti (2014) provided evidence in
favour of UIP for six countries of the Commonwealth of Inde-
pendent States (CIS), such that CIS currencies depreciate fol-
lowing significant interest rate differentials. Likewise, Mehl and
Cappiello (2009) demonstrated that UIP performs well in pre-
dicting exchange rate movements for mature economies but not
for emerging economies. Using ultra‐long time series on dollar‐
sterling and franc‐sterling, Lothian and Wu (2011) also docu-
mented the existence of UIP conditions especially during ultra‐
long series data. Cuestas, Filipozzi, and Staehr (2015) provided
evidence for UIP hypothesis. However, forecasts are rejected
during the period of global financial crisis for five economies.
Likewise, Chu (2015) demonstrated that policy shocks during
the global financial crisis widen the UIP deviations. Indeed,

FIGURE 1 | Trends of the spot exchange rate, and domestic and foreign interest rates in the BRICS economies.
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some of the studies have provided evidence for forward pre-
mium puzzle, asserting that unlike the prediction of UIP
hypothesis, countries with higher rate of interest witness a
stronger currency (see, for instance, Cumby and Obstfeld 1982;
Fama 1984; Gaab, Granziol, and Horner 1986; McCallum 1994;
Baillie and Bollerslev 2000; Burnside et al. 2007; Chinn and
Meredith 2004; Gyntelberg and Remolona 2007).

In the past decade, several studies have surfaced, yielding
results that call into question the widespread examination on
whether to outrightly accept or reject the UIP hypothesis. For
instance, Adewuyi and Ogebe (2019) investigated the validity
of UIP in the context of African countries and non‐members of
OPEC countries. However, the study showed that failure of
UIP in African countries can be attributed to capital mobility
restrictions and currency risk. Likewise, Fukuda and Tanaka
(2017) analysed the relationship between monetary policy and
covered interest parity from 2009 to 2016. The estimates from
GARCH regression indicate the significant role of monetary
policy in explaining the deviations from covered interest parity
on the forward contract. Engel et al. (2019) revealed that the
inflation rate largely impacts exchange rate changes for Euro
and non‐Euro regions that explain the failure of UIP hypoth-
esis. Park and Park (2017) investigated the UIP puzzle while
accounting for the monetary policy rules for the 12 advanced
economies from 2000 to 2016. The study shows that for
nations, which reduced the policy rates in response to the
crisis, the UIP condition holds true after the global financial
crisis. Moore and Roche (2012) examined the prevalence of
UIP in the context of monetary volatility for 42 countries. The
estimates of Fama regression suggest UIP holds true when
monetary volatility is high, while in low monetary volatility,
UIP does not hold true. Analysing the role of structural breaks,
Živkov et al. (2016) showed that the UIP principle does not
hold in any of the sample countries of the East European
region, yet economic fluctuations significantly determine the
variations in exchange rate. Lee (2013) estimates the slope
parameters in the UIP regression model and shows that short‐
term UIP holds true, and UIP puzzle hold when key currency
offers higher return on capital. Linnemann and Schabert
(2015) demonstrate the validation of the UIP when foreign
interest rates follow the US monetary policy rate. Jiang et al.
(2013) provided evidence of nonlinear UIP for seven CEE
nations. By employing a multivariate GARCH approach, Tai
(2001) provides evidence for the deviations from UIP, which
are explained by the risk premium for Asia Pacific foreign
exchange markets.

To summarise, the following are the important research gaps in
the literature on UIP. To our knowledge, no study examines and
compares the existence of UIP in the context of the BRICS trade
bloc. Though there are a few studies conducting the analysis for
some of the BRICS nations, there is no consensus over the
existence of UIP, given the varied issues and methodologies
adopted in the extant studies. Additionally, there is no study
that accounts for the recent time period encompassing pan-
demic and other structural and geo‐political developments
across the world. Though Neo‐classical framework asserts the
significant role of risk premium (Lewis 1995) and monetary
policy (Taylor 1993) in explaining the failure of UIP hypothesis,
there is lack of empirical studies accounting for both these

factors along with statistical properties of nonlinearity and
asymmetry simultaneously in the UIP hypothesis.

Thus, this paper intends to fill these gaps in the literature by
investigating the applicability of UIP in the context of BRICS
economies during 2000 to 2022 and using the appropriate
methodologies that account for nonlinearity and asymmetry.
Specifically, the study first employs Linear Auto Regressive
Distributed Lag (ARDL) regression model to establish a direct
relationship between expected exchange rates and interest rate
differentials. Second, a nonlinear ARDL regression model was
applied to account for non‐linearities and asymmetries ex-
plicitly in the relationship. We set the following hypotheses:

H1: UIP hypothesis holds true in BRICS nations.

H1a: UIP puzzle (forward premium puzzle) holds true in
BRICS nations.

Additionally, we are taking into account the monetary policy
regime by including the inflation level in the UIP equation, as it
is considered to be a good indicator of the monetary policy
stance and provides information that may not be captured by
interest rates alone (Engel et al. 2019). This is because tight
monetary policy can help reduce inflation levels and strengthen
a nation's currency. However, changes in interest rates also
depend on the relative liquidity of short‐term interest‐bearing
assets. The Taylor rule (1993) also specifies that interest rate
changes are based on inflation and output gap. Thus, Taylor
rule has been widely used in the literature to determine the
changes in exchange rate (Molodtsova and Papell 2009; Engel
et al. 2019). The study performs the analysis using the extended
UIP hypothesis by controlling for the monetary policy stance in
both domestic and foreign economies using C‐GARCH model.
As a result, we propose the following hypothesis:

H2: Inflation level plays significant role in determining relation
between exchange rate and interest rate differential.

We expand this study to further investigate whether the rela-
tionship between exchange rate changes and interest rate differ-
ential is influenced by risk premium. It's important to consider the
risk premium as each country's currency carries a different level of
risk. Therefore, even in equilibrium, investments in riskier coun-
tries are expected to yield higher returns compared to less risky
countries. The time‐varying risk premium is one of the most fre-
quently cited reasons leading to the failure of UIP (see Lewis 1995,
MacDonald 2000; Flood and Marion 2000; McCallum 1994; Chinn
and Meredith 2004; Tai 2001; Li, Ghoshray, and Morley 2012).
Thus, if investors are risk‐averse, forward rate will equal the ex-
pected spot exchange rate and risk premium, which compensates
for the prospective risk associated with holding foreign assets
(Chinn 2006). The role of time‐varying risk premium in the UIP
hypothesis is assessed using the component generalised auto-
regressive conditional heteroscedasticity (C‐GARCH) model,
which helps control heteroscedasticity and distinguishes between
long‐run volatility trends and short‐run deviations. Based on this,
we have the following hypothesis:

H3: Risk premium plays significant role in determining
relation between exchange rate and interest rate differential.
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4 | Database and Econometric Specification

4.1 | Database

The study investigates the validity of the UIP hypothesis in the
context of BRICS economies. For this, the study employs
monthly data on the spot foreign exchange rate of five BRICS
economies, Brazil, Russia, India, China and South Africa,
against the USD. The interest differential is computed as the
difference between the domestic interest rate and the foreign
interest rate. The domestic and foreign interest rates are mea-
sured by the money market interest rates. We further extend the
analysis by incorporating the domestic and foreign inflation
levels (measured by the percentage change of the Consumer
Price Index over the corresponding period of the previous year)
into the UIP hypothesis to account for the monetary policy
stance. The data on all these variables have been taken from the
International Financial Statistics (IFS) database of the Inter-
national Monetary Fund (IMF). The sample period spans from
January 2000 to December 2022. The sample period comprises
various important events that happened across the world;
thereby, it would allow us to account for the changing monetary
policy stance by incorporating the inflation levels in the UIP
hypothesis. In our sample, except China, all other BRICS
economies are inflation‐targeting nations (International Mone-
tary Fund's Annual Report on Exchange Arrangements and
Exchange Restrictions 2021).

The descriptive statistics of the variables are provided in Table 2.
The table shows that the average log of spot foreign exchange
rates for Brazil, Russia, India, China and South Africa are noted
to be 0.996, 3.665, 3.99, 1.958 and 2.275. This depicts that Brazil
has the strongest foreign exchange rate relative to the USD, while
India has the weakest foreign exchange rate. The average rate of
interest is noted to be 12.29%, 11.97%, 6.63%, 5.30% and 7.48%, for
Brazil, Russia, India, China and South Africa, respectively. The
log of interest rate differential is observed to be the highest for
Brazil, followed by Russia, India, South Africa and China. While
the average inflation level is noted to be highest in Russia and
lowest in China during the sample period. The statistically sig-
nificant statistic on the ARCH LM test in almost all the cases
rejects the null hypothesis of no ARCH effects in the series,
justifying the application of the C‐GARCH method.

4.2 | Econometric Specification

The UIP hypothesis can be econometrically tested using the
following model:

ser β β r r εser − = + ( − *) + ,t t t t+1 0 1 +1 (2)

where, sert+1 is the log of the spot exchange rate at time t + 1;

sert is the log of the spot exchange rate at time t; r r( − *)t is the
interest rate differential between the domestic economy and
foreign economy at time t, and is computed as a natural log of

;
R

R

(1 + )

(1 + *)
and εt+1 is the error term at time t + 1. β0 and β1 are the

parameters to be estimated, whereby β0 denotes the constant
risk premium and β1 represents the slope coefficient on the
interest rate differential.

Literature spells two main conditions for the UIP hypothesis to
hold true (Jiang et al. 2013; Bhatti 2014): First, interest rate dif-
ferential should be an unbiased and efficient predictor of future
changes in the exchange rate, that is, the estimated value of β0
should be 0, and that of β1 should be close to 1. And second, the
interest rate differential and the risk premium should be stationary,
that is, their mean should revert towards the equilibrium situation.
The risk premium λ( ) is computed as follows:

λ r r= ( − *) −
ser − ser

ser
.t t

t t

t

+1
(3)

5 | Preliminary Analysis

5.1 | Unit Root Tests

As noted in the econometric specification for the UIP hypoth-
esis to hold, the interest rate differential should be an unbiased
and efficient predictor, thereby, the interest rate differential and
risk premium should be stationary. Therefore, the first step to
test our econometric model is to check for the stationarity of the
variables. For this, the study adopts both linear and
nonlinear unit root tests. First, the linear tests (including ADF
and PP) have been employed. However, these tests do not
account for the possible structural breaks and nonlinearity
(Hasanov and Telatar 2011). Thus, to account for structural
breaks endogenously, we employ Perron (2006) unit root test
that examines the stationarity while endogenously accounting
for the structural breaks. And finally, to account for the non-
linearities, the study applies Kapetanios, Shin, and Snell (2003)
(KSS) and Kruse (2011) unit root tests. These tests are shown to
have relatively good power in the case of nonlinear series.

The estimates of all the unit root tests are provided in Table 3. It is
observed that for the difference in current and future spot ex-
change rates, the conventional tests, structural break, and
nonlinear unit root tests reject the null hypothesis of unit root at a
1% level of significance. Thus, the variable s s( − )t t+1 is noted to be
integrated of order (0). For interest rate differential, most of the
tests do not reject the null hypothesis of unit root, and thereby the
series is not stationary at the level (except the KSS test for Brazil
and Russia). Thus, the stationarity of the first difference of interest
rate differential r r( − *) is found to be integrated of order (1). For
inflation ϕ( ), it is noted that for the US, all tests except the Perron
test depict the stationarity at the level. Likewise, the inflation levels
of Brazil, Russia and South Africa followed I(0) as per nonlinear
tests, while according to other tests, they are noted to be I(1).
While, Indian inflation is noted to be I(0) according to all other
tests, except for the Perron test, and for China, PP and Perron test
depict it to be I(0), while ADF, KSS and Kruse test reveal it to be
I(1). And finally, risk premium for all nations are integrated of
order (1). However, the non‐stationarity of risk premium denotes
that the mean of risk premium does not revert towards the UIP
equilibrium in the long run. It suggests non‐convergence in the
risk premium of the BRICS economy.

5.2 | Linear and Nonlinear Cointegration Tests

The existence of a long‐run relationship between variables in
Equation (2) is examined through both linear and nonlinear
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TABLE 3 | Estimates of traditional and nontraditional unit root tests.

Conventional tests Structural break test Nonlinear test

ADF PP Perron test KSS test Kruse test Final decision

s − st+1 t

India Level −12.218*** −12.083*** −12.38*** −3.853*** −3.613*** I (0)

Brazil Level −11.496*** −11.473*** −11.70*** −3.835*** −3.754*** I (0)

Russia Level −12.092*** −11.648*** −12.07*** −9.754*** −7.975*** I (0)

China Level −9.027*** −8.883*** −12.59*** −5.656*** −5.655*** I (0)

South Africa Level −12.372*** −12.264*** −22.51*** −4.197*** −4.151*** I (0)

r − r*

India Level −0.201 −0.739 1.858 −1.596 −0.844 I (1)

Diff −15.349*** −15.787*** 15.25*** −3.058** −3.122***

Brazil Level −1.258 −1.841 −2.62 −3.066** −1.856 I (1)

Diff −13.095*** −13.730*** −1.316*** −4.303*** −4.380***

Russia Level −1.283 −1.976 −2.80 −2.681* −1.394 I (1)

Diff −13.560*** −13.791*** −13.80*** −6.786*** −7.083***

China Level 0.018 −0.660 −2.24 −1.050 −1.004 I (1)

Diff −15.523*** −16.090*** −15.59*** −2.722* −2.767**

South Africa Level −0.749 −1.883 −3.00 −2.369 −2.007 I (1)

Diff −12.953*** −13.922*** −12.94*** −2.908* −2.880***

Diff −12.327*** −12.263*** −12.55*** −3.945*** −3.747**

λt

India Level −0.229 −0.755 −1.68 −1.614 −0.841 I (1)

Diff −15.392*** −15.818*** −15.57*** −2.896* −2.964***

Brazil Level −1.492 −1.927 −2.62 −3.122** −1.848 I (1)

Diff −14.810*** −15.209*** −1.490*** −3.825*** −3.822***

Russia Level −1.281 −1.985 −2.82 −2.553 −1.369 I (1)

Diff −13.178*** −13.353*** −13.41*** −5.781*** −6.037***

China Level −0.004 −0.678 −2.27 −1.097 −1.005 I (1)

Diff −15.505*** −16.073*** −15.57*** −3.413** −3.451***

South Africa Level −6.624*** −6.505*** −6.62*** −1.615 −1.485 I (1)

Diff −22.090*** −25.869*** −22.05*** −1.976 −3.163**

ϕ

United States Level −1.669 −2.449 −4.34* −1.254 −1.464 I (1)

Diff −10.360*** −10.003*** −3.296** −3.272***

India Level −3.050 −4.077*** −3.39 −4.233*** −3.584*** I (0)

Diff −12.32***

Brazil Level −1.734 −2.912 −3.46 −3.132** −3.436*** I (1)

Diff −7.857*** −7.873*** −7.79*** −2.990** −3.433***

Russia Level −1.306 −2.246 −3.74 −3.541*** −0.901 I (1)

Diff −9.409*** −9.329*** −9.62*** −7.640*** −7.588***

China Level −2.817 −3.290* −5.14*** −2.332 −1.739 I (1)

Diff −14.952*** −15.048*** −6.060*** −4.514***

South Africa Level −2.164 −3.111 −2.71 −3.74*** −2.879*** I (1)

Diff −10.696*** −10.937*** −11.09*** −4.276*** −4.871***

Note: *,**,*** denote the statistical significance levels at 10%, 5% and 1%, respectively.
Source: Author's calculations.
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tests. Autoregressive distributed lag (ARDL) cointegration is
used for the linear relation. The estimates are provided in
Table 4, which shows statistically significant F‐statistics for
all the BRICS countries. Thus, it rejects the null hypothesis
of no cointegrating relation between exchange rate and
interest rate differential for BRCIS countries during the
sample period.

However, the test might not produce adequate estimates in the
presence of structural break and nonlinearity. Thus, we also
employ Gregory and Hansen's (1996) test to account for the
structural breaks. The test has a null hypothesis of no coin-
tegrating relation in the presence of an endogenous structural
break. The method tests cointegration using three structural
change forms: level, trend and regime shifts. We provide the
estimates of the test in the context of all three shifts for
robustness purposes. These are demonstrated in Table 5. The
findings are consistent with the linear cointegration test,
suggesting a rejection of the null hypothesis of no cointegra-
tion relation in the context of all the shifts. Thus, based on
Gregory and Hansen's (1996) test, we conclude that a coin-
tegrating relation exists between exchange rate and interest
rate differential in all the BRICS countries, even in the pres-
ence of the endogenous structural break.

6 | Regression Analysis

The traditional and nontraditional unit root tests depict that
variables are integrated of either order (0) or (1). Further, the
estimates of linear and nonlinear cointegration tests depict
the presence of a long‐run relationship between exchange
rate and interest rate differential for all the BRICS econo-
mies. Therefore, we now estimate Equation (2) to investigate
the validity of UIP in the context of the BRICS trade bloc
using the linear and nonlinear regression models. First,
following Adewuyi and Ogebe (2019), and Aftab, Ahmad,
and Ismail (2018), the study employs the Linear Auto
Regressive Distributed Lag (ARDL) of Pesaran, Shin, and
Smith (2001). The method helps to explain the speed of
adjustment in the changes in the spot exchange rate fol-
lowing the changes in the interest rate differential. There-
fore, we specify the Equation (2) as follows:





s s γ γ s s γ r r δ

s s

ρ r r ϖ ect μ

Δ( − ) = + ( − ) + ( − *) +

Δ( − )+

Δ( − *) + + .

t t t t t i
M

i

t i t i

i
N

i t t

+1 0 1 −1 2 =1

+1− −

=1 −1 1 1 1 +1

(4)

However, the method has an assumption of linearity and can-
not control for the asymmetric relationship between spot ex-
change rate changes and interest rate differential. Therefore, to
account for the asymmetric and nonlinear relation in both the
long run and short run, following previous studies (Adewuyi
and Ogebe 2019), the study further adopts Shin, Yu, and
Greenwood‐Nimmo (2014)'s method of the nonlinear auto-
regressive distributed lag (NARDL) model1. Accordingly, our
UIP hypothesis is represented in the following form:
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+

3
−

=1 +1− −

=1 −1
+
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−

2 2
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(5)

Here, in Equation (5), the asymmetric effects of interest rate
differential are captured by positive changes in r r( − *)t

+ and
negative changes in r r( − *)t

− on changes in the spot exchange
rate. The long‐run effect is computed as follows: Positive effects:
ς = −r r γ

γ1
− * 2

1
and Negative effects: ς = − .r r γ

γ2
− * 3

1
While the short‐

run effects are given by ρi and ωi for positive and negative
effects, respectively.

Further, to investigate the role of time‐varying risk premium in
the UIP hypothesis, the study employs the component gen-
eralised autoregressive conditional heteroscedasticity (C‐
GARCH) model. Literature shows the role of risk premium in
explaining the failure of the UIP hypothesis. Thus, given the
nonexistence of UIP in BRICS economies (cf. to Section 5.3), we
further investigate the UIP hypothesis while controlling for the
time‐varying risk premium. For this, following previous litera-
ture (Li, Ghoshray, and Morley 2012; Živkov et al. 2016;
Wei 2009; Tai 2001), the study employs the C‐GARCH model,
which helps control for heteroscedasticity and distinguishes
between long‐run volatility trends and short‐run deviations that
describe volatility better than the other methods (Christoffersen,
Heston, and Jacobs 2006)2.

We express our UIP hypothesis under the C‐GARCH model as
follows:

s s γ γ r r γ ϕ γ ϕ ξσ μ− = + ( − *) + + * + + ,t t t t t t t+1 0 1 2 3 +1 +1

(6)

η η l η η ε σl = + ( − ) + ( − ),t t t+1 1 2 1 1 3
2 2 (7)

σ l η ε l η σ l= + ( − ) + ( − ),t t t t t+1
2

+1 4
2

5 1
2 (8)

where ξ is the coefficient on standard deviation represents the
time‐varying risk premium (cf. Equation 6). Equation (7) is a
long‐term equation that reflects the permanent component of

TABLE 4 | Estimates of linear cointegration test.

Nations F‐statistics
No.

of lags Decision

Model:

Brazil 64.866*** (1, 1) Co‐integrated
Russia 91.837*** (1, 1) Co‐integrated
India 75.196*** (1, 1) Co‐integrated
China 39.915*** (1, 1) Co‐integrated
South
Africa

59.032*** (1, 1) Co‐integrated

Note: *,**,*** denote the statistical significance levels at 10%, 5% and 1%,
respectively.
Source: Author calculations.
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exchange rate volatility, and Equation (8) is a short‐run equa-
tion that represents the transitory component of the exchange
rate volatility. Thereby, lt+1 is the long‐term component of
conditional variance and η2 measures the long‐term persistence
and the impact of shocks on the permanent component of
volatility is captured by η .3 Likewise, η4 in Equation (8) repre-
sents the initial impact of shocks and η5 shows the transitory
(short‐run) component of the conditional variance.

The findings are discussed as follows.

6.1 | Testing UIP Hypothesis With Linear and
Nonlinear ARDL Regression Models

The estimates of linear ARDL models are provided in Table 6.3

Panel A produces the estimates for Equation (2), which tests for

the direct UIP hypothesis. It is to be noted that the UIP
hypothesis holds true in case the intercept value is equal to 0
and the slope coefficient on the interest rate differential is equal
to 1. The UIP puzzle is that many studies in the literature
provide evidence that interest rate differentials hold significant
forecasting power, but its coefficient is negative, that is, oppo-
site of what is suggested by the UIP hypothesis.

From Panel A of Table 6, it is observed that the long‐run esti-
mates show statistically insignificant coefficients on slope
parameters, and it differs from 1. Additionally, the intercept
value is almost equal to 0, but it is not significant at conven-
tional levels of significance across all the BRICS economies. It
illustrates that domestic and foreign financial assets are not the
perfect substitutes for each other. This shows that the UIP
hypothesis does not hold true in any of the BRICS economies,
providing evidence for Hypothesis H1a. This finding lends

TABLE 5 | Estimates of Gregory and Hansen's method for cointegrating relationship.

Nations Variables Model C Model C/T Model C/S Decision

Brazil ADF statistic −11.67*** −11.89*** −11.73*** Co‐integrated

Break date 2011m4 2011m4 2015m11

Zt −11.69*** −11.94*** −11.75*** Co‐integrated

Break date 2011m4 2011m4 2015m11

Zc −183.36*** −188.13*** −184.57*** Co‐integrated

Break date 2011m4 2011m5 2015m11

Russia ADF statistic −11.00* −11.23* −11.23* Co‐integrated

Break date 2008m3 2015m10 2015m10

Zt −12.65* −12.80* −12.93* Co‐integrated

Break date 2008m4 2016m2 2016m2

Zc −201.44* −204.44* −207.42* Co‐integrated

Break date 2008m4 2016m2 2016m2

India ADF statistic −12.44* −12.63* −12.57* Co‐integrated

Break date 2007m11 2007m11 2006m6

Zt −12.53* −12.73* −12.66* Co‐integrated

Break date 2007m11 2007m11 2006m6

Zc −205.53* −209.23* −206.98* Co‐integrated

Break date 2007m11 2007m11 2006m6

China ADF statistic −9.12* −9.26* −9.08* Co‐integrated

Break date 2018m2 2015m5 2005m4

Zt −9.74* −9.91* −9.74* Co‐integrated

Break date 2013m10 2013m10 2018m2

Zc −144.00* −146.68* −146.50* Co‐integrated

Break date 2013m10 2013m10 2018m2

South Africa ADF statistic −12.51* −12.58* −12.73* Co‐integrated

Break date 2011m4 2011m4 2003m11

Zt −12.65* −12.73* −13.31* Co‐integrated

Break date 2011m4 2011m4 2003m7

Zc −202.31* −203.93* −215.4* Co‐integrated

Break date 2011m4 2011m4 2003m7

Note: *,**, *** denote the statistical significance levels at 10%, 5% and 1%, respectively.
Source: Author calculations.
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support to the findings of Adewuyi and Ogebe (2019), and Mehl
and Cappiello (2009).

Next, we apply the nonlinear ARDL approach for possible
nonlinear asymmetric effects. The impact of positive and neg-
ative changes in interest rate differentials on changes in ex-
change rates is provided in Table 7. The estimates show that
long‐run asymmetry is not present in any of the BRICS
economies, and the long‐run slope coefficient is also different
from 1, thereby providing evidence for nonexistence of the UIP
hypothesis. Moreover, the estimates portray that long‐run
asymmetry is present in the case of Russia, India and China.
However, none of the slope coefficients are equal to 1 and
statistically significant. Further, the short‐run asymmetry is
present in the case of South Africa, but the slope coefficient is
not statistically significant. Therefore, both linear and nonlinear
ARDL regression models produce evidence for the non‐
existence of the UIP hypothesis in the BRICS economies. This
finding is consistent with the strand of the empirical literature
that produces evidence against the UIP hypothesis (Engel
et al. 2019; Adewuyi and Ogebe 2019; Fukuda and Tanaka 2017;
Park and Park 2017; Živkov et al. 2016).

6.2 | Testing Extended UIP Hypothesis

This section analyses the extended version of the UIP hypoth-
esis by incorporating the domestic and foreign inflation levels,
following Taylor rule. Specifically, we estimate the following
equation:

ser ser β β r r β ϕ β ϕ ε− = + ( − *) + + * + ,t t t t t t+1 0 1 2 3 +1

(9)

where ϕt and ϕ*t represent the domestic and foreign inflation
levels, respectively.

This equation helps to account for the monetary policy stance of
the domestic and reference nations, as four out of five BRICS
economies are inflation‐targeting economies (IMF 2021).
Indeed, the inflation level is considered to be a good indicator of
the monetary policy stance and reveals information that might
not be captured by the interest rates (Engel et al. 2019). This
might be because tight monetary policy helps to lower inflation
levels and appreciates the nation's currency, but the movement
of the interest rates also depends on the relative liquidity of the
short‐term interest‐bearing assets. Additionally, given the
dominance of the USD in the international market, we also
control the United States inflation levels. It also helps in eval-
uating the role of relative monetary policy stance in the
domestic country vis a vis reference country. Consistent with
our previous estimates, the coefficient on interest rate differ-
ential is not statistically significant. Nevertheless, given the
long‐run asymmetry in South Africa and China, it is found that
positive changes in interest rate differentials have a negative
impact on the changes in the spot exchange rates for both China
and South Africa, and negative changes in interest rate differ-
entials have a positive impact on the changes in the spot ex-
change rate of South Africa. This finding supports the
applicability of NARDL regression approach. Further, the long‐

run estimates of linear ARDL and NARDL depict that foreign
inflation levels have a positive and significant impact on the
exchange rate of Brazil, India and South Africa (rf. Panel B of
Tables 6 and 7, respectively). It suggests that as US inflation
increases, the exchange rate also increases, implying the
depreciation of the domestic currency. Indeed, US monetary
policy seems to have a more significant impact on exchange
rates compared to the domestic inflation level. This shows the
dominance of US monetary policy in determining the exchange
rates (Rey 2013). While, for China, domestic inflation has a
more significant and negative impact, depicting that as
domestic inflation increases, the domestic currency of China
appreciates in comparison to the reference currency (USD).
These findings support our hypothesis H2 that inflation rate
plays significant role in determining variations in exchange
rate, and is consistent with those of Engel et al. (2019).

6.3 | Testing UIP Hypothesis and Extended UIP
Hypothesis for Time‐Varying Risk Premium

The estimates of C‐GARCH using generalised error distribution
are provided in Table 8. Panel A provides the estimates of the
C‐GARCH model for the UIP hypothesis, and Panel B provides
the estimates for the C‐GARCH model for the extended UIP
hypothesis. The diagnostic test of ARCH (LM) is produced,
which has a null hypothesis of no ARCH effects in the esti-
mated model. The test statistics accept the null hypothesis at a
conventional level of significance in all the estimated models.
This implies that all the models are robust to the hetero-
scedasticity issues. The estimates provided in Table 8 show that
the intercept term α( ) is not statistically significant at the con-
ventional significance levels. However, the β coefficient (i.e.,
the coefficient on interest rate differential) is positive and sta-
tistically significant across all the economies, and the coefficient
is even greater than 1 for all economies, except Brazil (cf. ex-
tended UIP model estimates). Thus, the estimates validate our
hypothesis H3 that risk premium plays significant role in de-
termining the positive relation between expected exchange rate
and interest rate differential. However, the coefficient being
different from unity depicts that domestic and foreign bonds are
not perfect substitutes for each other. This finding aligns with
those of previous studies (Adewuyi and Ogebe 2019;
Bhatti 2014; Park and Park 2017). But it also refutes the pre-
vious literature (Burnside et al. 2007; Chinn and Meredith 2004;
Gyntelberg and Remolona 2007) on the UIP hypothesis puzzle
that the coefficient on interest differential is negative. Thus, our
estimates clearly reject hypothesis H1a that there exists forward
premium puzzle.

Furthermore, the positive coefficient depicts that as the interest
differential increases, the exchange rate increases, that is, the
domestic currency depreciates relative to the foreign currency
(USD), and this depreciation is more than the increase in
interest rates for Russia, India, China and South Africa. It is
found that the higher domestic rate of interest leads to a more
substantial depreciation of the domestic currency in the case of
Russia, India, China and South Africa, while the depreciation of
the domestic currency of Brazil is less than the increase in the
rate of interest. This finding improves upon the previous esti-
mates when the coefficient on interest differential was not
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playing any significant role in determining the changes in spot
exchange rates. Our estimates show that after controlling for the
risk premium that is required to compensate domestic investors
for the extra risk involved in holding the foreign bond, the
expected appreciation of the foreign currency is equal to the
interest rate differential and the extra risk involved. This finding
is consistent in case of extended UIP hypothesis.

Additionally, the statistically significant coefficient on the Wald
test rejects the null hypothesis of no risk premium in all the
models. Therefore, this finding confirms the presence of risk
premium and plays a significant role in determining the varia-
tions in exchange rate, which is noted to be the primary reason
for the failure of the UIP hypothesis. Moreover, this coefficient
on risk premium γ( ) is statistically significant and negative across
all the models. It suggests that as the risk premium increases, the
domestic currencies of all BRICS economies depreciate relative to
the USD. It illustrates that the domestic and foreign currencies
are not close substitutes of each other such that monetary inte-
gration between the two nations has not been achieved. This
finding highlights the need of incorporating risk premium in
theoretical and empirical models and is in line with those of
Adewuyi and Ogebe (2019), Li, Ghoshray and Morley (2012), Tai
(2001), Lee (2013) and Mehl and Cappiello (2009).

Furthermore, consistent with the findings of Engel et al. (2019)
and our previous estimates, the findings indicate that the
monetary stance plays a significant role in determining the
changes in the exchange rate (rf. Panel B of Table 8). It is noted
that the coefficient on domestic inflation ϕ( ) is negative and
statistically significant for China, while the foreign inflation
level is positive and statistically significant for Brazil, Russia
and India. This implies that the domestic monetary policy
stance has a significant implication for the changes in the ex-
change rate for China, while US monetary policy has a more
significant implication for Brazil, Russia and India. The signif-
icance of selecting the appropriate method, and accounting for
the risk premium, and monetary policy stance is thus estab-
lished by these findings, which complement our prior estimates
of the linear and nonlinear ARDL method.

7 | Conclusions

The study investigates the existence of the UIP hypothesis in the
context of BRICS economies during 2000 M01 to 2022 M12. The
study further expands the standard UIP hypothesis to an ex-
tended version by accounting for the monetary policy stance in
both domestic and foreign economies. Additionally, the study
analyses the role of risk premium in explaining the impact of
interest rate differential on the expected changes in exchange
rates. The study adopts various conventional and nonconven-
tional methods of unit root tests, cointegration and regression
tests to achieve these objectives. These tests also consider var-
ious statistical issues, such as potential nonlinearities and
asymmetries in the relationship between exchange rate changes
and interest rate differentials.

The estimates of ARDL and NARDL suggest that the UIP
hypothesis does not exist in any of the BRICS economies.
However, the C‐GARCH estimates that accounts for risk

premium and monetary policy stance, the interest rate differ-
ential positively and significantly influences the expected
changes in the spot exchange rates of all the BRICS economies,
which is consistent with our hypotheses H2 and H3. Though the
relation between exchange rate changes and interest rate dif-
ferential is not one‐to‐one, yet our estimates clearly show the
rejection of UIP puzzle in the context of BRICS economies and
provide evidence that higher yielding currencies tend to
depreciate in comparison to lower yielding currency. This
finding is consistent across all econometric models used in this
study. This also depicts that previous studies showing the
negative impact of interest rate differential might be due to
econometric misspecification and inappropriate econometric
method of analysis. Our study indicates the necessity of ac-
counting for risk premium to make up for the higher risk that
comes with holding the foreign bond for the benefit of domestic
investors. Though the coefficient on interest rate differential is
not equal to 1, the coefficient is positive in all the models, as
predicted by the UIP hypothesis. Thus, this finding partially
supports our hypothesis H1. Further, consistent with our
hypothesis H2, the study shows the significant role of US
monetary policy in determining the changes in the spot ex-
change rate, specifically for Brazil, Russia and India. This shows
the dominance of US monetary policy in determining the ex-
change rates. While, for China, domestic inflation has a more
significant and negative impact, depicting that as domestic
inflation increases, the domestic currency of China appreciates
in comparison to the reference currency (USD). This finding
indicates that inflation level has a more direct impact on the
exchange rate changes.

The results of this study have significant implications for policy‐
makers and regulators. To begin with, the study provides evi-
dence that risk premium is an important factor in accounting
for the extra risk involved in holding bonds in foreign currency.
The estimates demonstrate that the projected appreciation of
the foreign currency is equal to the interest rate differential and
the additional risk involved after controlling for the risk pre-
mium that is necessary to reimburse domestic investors for the
greater risk involved in holding the foreign bond. It has con-
siderable implications for the investors, such that investors may
borrow from the US economy, which has a lower interest rate,
and may invest in any of the economies, which have a higher
interest rate. Thus, there is higher tendency for investors to
engage in carry trade speculations. Second, the study shows that
US monetary policy has a positive and significant influence on
the expected changes in the exchange rates of Brazil, Russia and
India. It indicates that expansionary monetary policy in the US
widens the interest rate differential, causing an inflow of capital
in the domestic country and leading to a higher exchange rate,
resulting in the depreciation of the domestic currency. Thus,
India, Brazil and Russia should be attentive of the US monetary
policy. In contrast, for China, domestic monetary policy plays
more crucial role, indicating that expansionary monetary policy
of China leads to lower interest rate in China, leading capital
outflow and thus causing decline in exchange rate, that is, the
appreciation of the domestic currency. Third, the study subs-
tantially adds to the existing literature by unveiling the
important results, for which there was no consensus in the
literature. These findings underscore the significance of select-
ing the appropriate method, and accounting for the risk

18 of 21 Economic Notes, 2025



premium, and domestic and foreign inflation levels. Our results
have significant implications for theoretical models, emphasis-
ing the necessity of considering statistical properties such as
nonlinearity and asymmetry, and incorporating the risk pre-
mium and monetary policy regime using inflation rates, when
empirically evaluating the prevalence of the UIP hypothesis.

The study also has a few limitations, which essentially provide a
direction for future research. First, the findings are based on a
single trade bloc, that is, BRCIS. Further research can produce
evidence from other developing economies, for which there is
comparatively lesser evidence. Second, the study does not
account for the extended portfolio balance approach that also
considers the role of wealth and real GDP level in determining
the expected exchange rates. Nevertheless, these limitations do
not overshadow the crucial conclusions that this study brings to
the forefront.
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Endnotes
1We confirm the presence of nonlinear dependency of the variables in
all BRICS economies using Brock, Dechert, and Scheinkman (BDS)
test, developed by Broock et al. (1996). The test has a null hypothesis
that data are independently and identically distributed (IID),
depicting that time‐series is linearly dependent. However, in all cases,
our estimates reject the null hypothesis and confirm the presence of
nonlinearity in the UIP hypothesis. We have applied BDS test to each
individual variable as well as to the residual of the regression model.
The estimates are not presented in the paper for brevity purpose;
however, they are available from the corresponding author upon
request.

2The large body of research provides evidence that C‐GARCH per-
forms better in comparison to other GARCH models (Wei 2009; Black
and McMillan 2004; Ghysels, Santa‐Clara, and Valkanov 2005; Guo
and Neely 2008; Guo and Whitelaw 2006).

3The ARDL is applied using lag structure of (1,1), which is chosen
using the standard Akaike Information Criterion (AIC).
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