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The study seeks to address current discrepancies, providing valuable knowledge for decision-
makers, fostering economic stability and expansion, informing global economic trends, assisting in
business risk mitigation, and contributing to academic advancement through methodological
innovation, with a focus on the changing nature of global economic dynamics. The purpose of this
study is to assess how inflation and currency exchange rates affect the GDPs of the BRICS (Brazil,
Russia, India, China, and South Africa) nations between 1998 and 2022 We employed a fixed-effect
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INTRODUCTION

The longitudinal study examines the long-lasting effects of exchange
rates and inflation on Gross Domestic Product (GDP) by employing
a panel data methodology. The research is primarily concerned with
the BRICS countries, namely Brazil, Russia, India, China, and South
Africa. Its objective is to analyse the intricate relationship between
currency exchange rates, inflation rates, and their long-term impact
on economic growth. This project intends to analyze patterns and
trends in the economic landscapes of varied nations over an
extended period using a comprehensive panel data technique. The
goal is to get insights into the complex mechanisms that shape these
economies. Comprehending the lasting consequences of
fluctuations in exchange rates and inflation on the Gross Domestic
Product (GDP) within the framework of the BRICS nations is
important for policymakers, economists, and investors. It provides
essential insights for making well-informed decisions in the global
economic sphere.

Gross Domestic Product (GDP)

The Gross Domestic Product (GDP) plays a significant function as a
vital indicator that evaluates a nation's economic success
throughout a defined timeframe (Duan et al, 2021). The study
conversely, serves as a guiding force in influencing policy decisions
and infrastructure planning. Gross Domestic Product (GDP) serves
as a comprehensive measure to assess a country's entire economic
power and capability (Wu and He, 2021). Moreover, advanced
approaches, such as neural network models, are utilized to forecast
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GDP. GDP is the total worth of all products and services produced
inside a country's borders during a specific year. This indicator is a
crucial benchmark for assessing the economic vitality and efficiency
of a country (Shaker, 2022).

Exchange Rate

The exchange rate functions as a quantitative indicator of the
worth of a currency, comprising both the rates at which it can be
sold and purchased. In addition, the dynamic metric is subject to
the influence of various factors, such as interest rates, inflation,
and other significant economic variables (Rahayuningtyas et al.,
2021). Moreover, Seputra et al. (2022) defined exchange rates
as the complex network of connections within the realm of
currency trading, wherein one currency is traded for another. The
complicated choreography of this dance is directed by a
multifaceted interaction of monetary, political, and psychological
factors that collectively establish the comparative value of one
currency in relation to another. The exchange rate is essentially
the valuation of one nation's currency in relation to another
nation's currency, stated and measured in terms of the latter's
currency (Kartono et al., 2021).

Inflation

Inflation, a fundamental concept in economic analysis, denotes an
ongoing and widespread increase in the prices of goods and
services within an economy, This economic phenomenon is
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characterized by a persistent and widespread increase in prices,
which has a significant influence on the whole economic
environment (Fadliani et al.,, 2021), Inflation, by causing a gradual
increase in prices, can gradually diminish the buying power of a
country's currency, therefore impacting the economic vitality of
the nation (Lubis and Soemitra, 2022). The impacts of this
phenomenon extend beyond theoretical economic measures and
are tangibly felt by the general population as they observe the
decline in the purchasing power of their currency. Inflation,
characterized by the upward movement of prices, is closely linked
to the interaction between demand and supply forces in an
economy. When there is more demand than supply or other causes
cause costs to rise, it leads to a gradual increase in inflation that
affects the economic dynamics of a country (Lee, 2022).

Exchange Rate Significance in International Trade and
Economic Stability

Exchange rates exhibit a significant influence on international
economic interactions, affecting all facets of trade and economic
stability. Various complex elements, including nominal and
relative inflation, income levels, government actions, and
unexpected events, all contribute to the formation of foreign
currency rates, which in turn impact trade volumes and overall
current account performance (Karakostas, 2021). Exchange rates
in the area of international trade function as a standard for
evaluating the costs of goods and services between countries,
impacting competitive positioning and the movement of trade
(Agarwal, 2021), moreover the lasting influence of the real
exchange rate is demonstrated in the two-way trade connections
between Indonesia and Japan, where it serves as a catalyst for
more exports, lower imports, and a favorable surplus in the trade
balance. Exchange rates are more than just numbers. They are a
powerful and complex force that is closely linked to economic
stability and trade dynamics. To make successful policies and
navigate the global economy, it is important to have a detailed
grasp of exchange rates (Agarwal, 2021).

Inflation Significance in International Trade and Economic
Stability

The inflation rate has a substantial impact on both international
commerce and macroeconomic stability. It affects the total
exports and exchange rates with a delay of 1 and 2 periods,
respectively, in various economic conditions. These dynamics
play a vital role in maintaining both macroeconomic and social
stability. They lead to changes in the structural composition
and have a significant impact on the well-being of the
population, particularly during times of crisis (Saygili, 2020). In
addition to its economic ramifications, inflation is intricately
linked to both macroeconomic and social stability. Inflation
targeting significantly amplifies the benefits derived from free
trade agreements by highlighting the adaptability of trade
facilitation without the need for a unified currency. Within the
Nigerian economy, there is a direct relationship between
inflation and trade openness, which leads to improved economic
results. However, the exchange rate and money supply have a
negative impact, affecting the nation's economic performance.
Understanding the relevance of inflation in the context of
international commerce and economic stability requires
appreciating its complex effects on structural proportions,
social well-being, and policy dynamics. As countries face
difficulties, the significant influence of inflation highlights its
crucial role in influencing the direction of the global economy
(Haque et al., 2022).
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BRICS Organization

The BRICS Development Organization was established with the
goal of supporting and promoting countries that are on the verge
of industrialization, including Brazil, Russia, India, China, and
South Africa. The term was introduced by American economist Jim
O'Neal in 2001 to describe a collective endeavor aimed at
promoting growth and prosperity among these varied nations. An
essential priority for BRICS nations is to strengthen their dispute
resolution processes, which is a crucial measure to encourage
investment and stimulate economic growth. The organization's
cooperative attitude is highlighted by the shared goal of
establishing a strong framework for resolving conflicts, which is
crucial for promoting sustained growth. Member countries
acknowledge the significance of this objective (Fatima, 2022).
Although BRICS possesses significant economic influence, it does
not present a legitimate challenge to the US-dominated post-war
liberal global system. This can be due to the internal composition
of the organization, which is characterized by a mix of political and
ideological differences. Additionally, there is a noticeable lack of
significant agreement on foreign policy objectives and preferences
among its members. Therefore, although BRICS functions as a
powerful economic alliance, its influence on the current global
system is limited due to internal intricacies. BRICS has established
investment protection agreements with Latin America and the
Caribbean within the realm of international treaties. Significantly,
these agreements closely resemble the traditional framework for
safeguarding foreign investments, thus reinforcing the region's
position as a major supplier of unprocessed resources. This facet
of BRICS interactions exemplifies the organization's wider
economic dynamics and its impact on global trade patterns
(Nuruzzaman, 2020). Essentially, BRICS, as a collective, manages
an intricate environment, maintaining an equilibrium between
economic ambitions and internal heterogeneity. The joint efforts
of the organization have a significant impact on regional
development and economic cooperation. However, these efforts
are influenced by the complex interplay of political, ideological,
and economic factors inside its member nations (Garcia and
Pereira, 2023).

Economic significance of BRICS in the Global Context

The BRICS nations have emerged as prominent players in the
global economy, showcasing robust expansion and exerting a
growing influence, particularly in times of global turmoil. The
BRICS consortium, comprising Brazil, Russia, India, and China, has
not only adeptly managed global economic challenges but has also
made substantial contributions to the broader endeavors of
recovery (Yadav, 2022). The collective impact of these nations
extends beyond their individual capacities, as they collaborate
across several domains and establish significant institutions such
as the New Development Bank and Contingent Reserve
Arrangement. This joint strategy enhances not just their economic
resilience but also their collective ability to effectively tackle
global economic risks (Igbal, 2022). The economic importance of
BRICS goes beyond just regional cooperation; it plays a crucial role
in shaping global governance and promoting socio-economic
development at the country level. As these nations establish more
robust economic connections, they play a crucial role in guiding
global economic discussions and policy. The BRICS nations are
ensuring the protection of their own economic interests and
promoting stability and progress in the global community by
promoting collaboration and establishing mechanisms to manage
financial risks. Essentially, the economic collaboration among
BRICS countries is crucial for both worldwide economic expansion
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and the maintenance of each nation's socio-economic welfare (Li
and Pogodin, 2020).

Problem Statement

The intricate relationship among exchange rates, inflation, and
economic growth has been extensively studied by scholars due to
its crucial influence on the economic structure of countries. It is
crucial to comprehend the long-term effects of exchange rates and
inflation on Gross Domestic Product (GDP) within the cohort of
Brazil, Russia, India, China, and South Africa (BRICS) as their
economies gain increasing significance on the world stage. The
current body of work has offered useful insights into the separate
impacts of exchange rate fluctuations and inflation on economic
performance. Nevertheless, there is a significant study gap in
thoroughly examining the long-term consequences of these
determinants on GDP in BRICS countries. An in-depth and context-
specific study is required due to the intricate structure of these
economies, which are characterized by varied structural
intricacies, varying policy frameworks, and distinct stages of
economic development.

This study seeks to close this disparity by utilizing a data panel
methodology, enabling a comprehensive analysis that takes into
account both the unique dynamics of individual countries and
shared patterns within the BRICS group. This study aims to
enhance the understanding of the long-term connections between
exchange rates, inflation, and GDP in the BRICS nations by utilizing
panel data analysis methodologies, such as the Fixed Effects or
Random Effects models. The objective is to present a comprehensive
and detailed analysis.

It is essential to recognize the changing nature of global economic
dynamics, which includes changes in trade patterns, integration of
financial markets, and geopolitical effects when doing this
research. Moreover, with the most up-to-date data, this study
seeks to provide timely and pertinent insights that can guide
policy-making and strategic planning for both domestic
governments and international organizations.

The results of this study are anticipated to enhance our
comprehension of the complex interrelationships among exchange
rates, inflation, and economic growth within the BRICS
framework. Furthermore, this study has ramifications that go
beyond academic discussions. It provides practical advice for
politicians, economists, and business executives who are dealing
with the intricacies of these ever-changing and powerful
economies.

Significance of Study

The importance of my research on the "long-run effects of
exchange rates and inflation on Gross Domestic Product (GDP)
in BRICS countries: An analysis using panel data" rests in its
capacity to provide significant insights to both academic and
policy spheres.

Policy Implications: An in-depth comprehension of the impact of
exchange rates and inflation on GDP in BRICS countries might
furnish policymakers with invaluable insights. Authorities can
utilize this information to develop efficient monetary and fiscal
strategies to control inflation, stabilize currency exchange rates,
and foster sustainable economic expansion.

Economic Stability and Growth: This study has the capacity to
elucidate the elements that contribute to the stability and
growth of the economies in BRICS countries. The research aims
to provide recommendations for optimizing economic
performance by analyzing the correlation between exchange
rates, inflation, and GDP.
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Global Economic Dynamics: Given the significant role that BRICS
countries play in the global economy, this research has the
potential to offer valuable insights into the interdependence of
these nations and their influence on the international economic
environment. This comprehension is crucial for politicians,
enterprises, and investors globally.

Risk Management for Businesses: The results of this research can
aid businesses in these countries and beyond in formulating
efficient risk mitigation strategies. By comprehending the impact of
currency rates and inflation on GDP, firms can make well-informed
decisions regarding investment, production, and pricing strategies.
Academic Contribution: This study enhances the scholarly
literature on the macroeconomic factors that influence the Gross
Domestic Product (GDP) in developing nations. By utilizing a data
panel technique, this study contributes to the current knowledge
base and offers a detailed comprehension of the interconnected
interactions.

Methodological Innovation: Employing a data panel methodology
enhances the methodological rigor of the investigation. This
methodology enables the examination of differences in exchange
rates, inflation, and GDP across different countries and throughout
time, resulting in a more comprehensive analysis of their dynamics.

Impact of Exchange Rate on GDP

Exchange rates have a tremendous impact on the economic
growth of many countries, and each situation offers unique
insights into this intricate relationship. In the context of
Bangladesh, the impact of exchange rates on GDP growth is highly
advantageous, suggesting a robust link between these two
variables (Rahaman et al., 2022). In the context of Pakistan, the
impact of the exchange rate on GDP is negatively associated
(Shaikh et al.,, 2018). According to Adu-Gyamfi et al. (2020), the
Real Exchange Rate (RER) has been identified as a significant
factor contributing to GDP growth in nine nations of West African
countries. Furthermore, a study of the Middle East, Iraq also
observed a favorable and significant influence of exchange rates
on GDP, emphasizing a reliable correlation between these
economic indicators (Majee, 2023), However, the situation
changes when we focus on South Africa, since the fluctuation in
exchange rates brings about a negative aspect. The consequences
in this particular situation are clearly seen in various aspects, such
as Foreign Direct Investment (FDI), GDP, and trade openness. The
negative effect of fluctuations in exchange rates on these factors
highlights the complex difficulties that South Africa faces in
preserving economic stability (Dagume, 2022). In contrast, Mexico
offers a distinct tale. The Real Exchange Rate (RER) does not have
a central role in affecting GDP growth in this country. On the
contrary, the focus is on public spending, which has a notable and
meaningful impact on the Mexican economy’s long-term growth
path. This variety highlights the range of ways in which countries
are impacted by currency rates (Médici et al, 2021). Upon
analyzing India’s manufacturing sector, it is observed that
exchange rate volatility has a detrimental effect, albeit it does not
achieve statistical significance. However, there are additional
global factors that have a positive and considerable impact on
Indian manufacturing exports, such as world GDP and real
effective exchange rates. The complex interaction of variables
emphasizes the subtle nature of the correlation between exchange
rates and GDP in various global contexts (Jyoti, 2021). Overall, the
effect of exchange rates on GDP is a complex phenomenon that
requires a detailed analysis, taking into account not just the
direction but also the magnitude and importance of the
interactions involved. The distinctive economic conditions of each
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country contribute to the complexity of this interaction, highlighting
the significance of conducting context-specific analysis to fully
understand the actual dynamics involved.

H1: There is a significant/meaningful relationship between
Exchange Rate and GDP.

Impact of Inflation on GDP

Inflation affects GDP through a dual process, exerting a major
influence on both necessary products and non-essential
commodities. Accordingly, it affects the ability of middle and
lower-income groups to buy things, leading to broad effects such
as increased costs in various areas (Kapoor, 2023). Inflation has a
largely negative influence on the economy, particularly in the long
term, leading to a noticeable decrease in GDP. Nevertheless, it is
crucial to acknowledge the intricate character of its immediate
consequences, in which the impact on GDP is evident in both
positive and negative ways. The intricate interaction between
inflation and economic growth highlights the intricacy of their
relationship (Igbal et al, 2022). Regional analysis provides
specific evidence of the significant impact of inflation on GDP.
Empirical evidence from nine West African countries consistently
demonstrates a large and detrimental effect of inflation on the
total growth of GDP. This discovery highlights the widespread
nature of the negative effects that inflation can have on economic
progress (Adu-Gyamfi et al, 2020). A nation's actual Gross
Domestic Product (GDP) is especially susceptible to the adverse
consequences of elevated inflation rates. The decline in the actual
value of GDP can have significant consequences for economic
expansion and overall inflation rates. The significance of
preserving a stable inflation rate to promote continuous economic
growth is emphasized by this interconnection (Radjamin et al,,
2022). Furthermore, it is important to mention that although
inflation has a detrimental influence on GDP growth, the extent of
this impact is relatively smaller when compared to the impact of
uncertainty around inflation. The complex interplay between
inflation anxiety and GDP growth, which is mediated via its effect
on inflation, underscores the intricate processes that shape the
broader economic environment (Zivkov et al, 2020). The
correlation and regression studies reveal the complex relationship
between inflation, population growth, and GDP in the Indian
setting. These statistical tools unveil the complex network of
connections in which inflation and population expansion together
influence the path of GDP. This highlights the complex and diverse
character of the factors involved, emphasizing the need for a
thorough understanding of these dynamics in order to develop
well-informed economic policies (Lagad et al.,, 2022).

H2: There is a significant/meaningful relationship between
Inflation and GDP.

Purchasing Power Parity Theory

The Purchasing Power Parity (PPP) hypothesis provides a
framework for predicting exchange rates between two countries,
taking into account their individual inflation rates. PPP theory
suggests that the nominal exchange rates in developed nations
might fluctuate due to cross-sectional dependence, resulting in
either depreciation or appreciation. This hypothesis essentially
establishes a correlation between variations in inflation rates and
fluctuations in exchange rates, offering valuable insights into the
comparative vigor or fragility of currencies in the international
market (Lim, 2021). The fundamental concept is that exchange
rates should gradually adapt to mirror fluctuations in price levels,
guaranteeing that comparable commodities possess equivalent
costs in various currencies, thereby fostering equality in
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purchasing power. Comprehending and forecasting the fluctuations
of currency valuations in international trade and finance relies
heavily on this fundamental idea (Choji and Sek, 2023).

Monetarist theory

The essence of the Monetarist theory is in the development of
effective monetary policy rules within the existing monetary
system, emphasizing a preference for government intervention,
which sets it apart from the Austrian theory (Israel, 2022) The
Monetarist perspective places great importance on the
effectiveness of both fiscal and monetary policy as crucial
instruments for accomplishing the ambitious objectives of strong
and enduring economic development, complete employment, and
stable prices. Monetarists argue that targeted government
interventions, specifically through fiscal and monetary policies,
can effectively help to achieve and sustain a stable and successful
economic climate (Demissew and Kotosz, 2020).

METHODOLOGY

This study is conducted with a specific purpose or target in mind,
and it is implemented using a descriptive-correlational approach.
In this study, the variable of GDP is regarded as the dependent
variable. We utilize the data panel methodology to measure the
influence of exchange rates and inflation on GDP. This study was
undertaken in five countries: Brazil, Russia, India, China, and
South Africa. The statistical data of these countries has been
acquired from the website World Development Indicators for the
period from 1998 to 2022.

Statistical Model

Using the logarithmic transformation of exchange rate data,
specifically through centered log ratios, is crucial for maintaining
the reliability of statistical analysis (Gdmez Veldzquez and
Coenders, 2020). This transformation not only simplifies the
depiction of percentage changes but also allows for a more
understandable identification of substantial increases and
decreases in value. Using the logarithmic representation of
inflation data in the model provides numerous benefits. This
conversion is especially efficient in reflecting the subtleties of
Taiwan's inflation patterns, save for the instances observed
during the oil crises of 1973 and 1979-80 (Chow, 2012). The
model utilizes a cointegration relation that is expressed as a linear
function of the logarithm of a price index and the logarithm of the
ratio of money supply to output. This approach guarantees a
stronger and more reliable depiction of the fundamental economic
logarithmic
comprehension of proportional changes and mitigates scale-
related problems, hence improving the model's ability to
accommodate fluctuations in inflation patterns over time. The
logarithm of GDP data is an essential stage in the analytical
process, as it helps to achieve stationarity and enables the use of
forecasting models in the context of Nigeria (Okereke and
Bernard, 2014). The log transformation is effective in addressing
problems associated with heteroscedasticity and non-constant

connections. The transformation  enhances

variance, which are frequently observed in economic time series
data.

ILGDPit=B0+BitLERII+BitLINFIII+Eit 1)
Where:

LGDP= Log of Gross Domestic Product

LER= Exchange Rate

LINF=Inflation

[= country/entity

T=time
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Panel Data Regression Model Choice

By including fixed effects, these models consider unobserved
attributes that differ among individual entities within the panel
over time, hence improving the strength and dependability of the
study (Baltagi, 2021). By employing this approach, we not only
guarantee a more precise depiction of the connections being
studied, but also enhance our comprehension of the intricate
interaction between variables in a panel dataset (Nwakuya and
[jomah, 2021).

Pooled/Panel ordinary least squared

Pooled Ordinary Least Squares (Pooled OLS) is a frequently
employed technique in the analysis of panel data. Panel data
regression analysis is most straightforward when using the
simplest kind of regression. This methodology involves aggregating
data from many cross-sectional units, such as countries, and time
periods. Subsequently, a singular regression model is computed
for the entire dataset (Zulfikar, 2018).

The test for this model fitness is Breusch-Pagan test.

Ho: Select POLS (if p-value is >0.05 Accept Ho otherwise reject HO)
H1: Select Random/Fixed Effect Model

Fixed/Random effect Model

The Random Effects (RE) model is a commonly employed method
in the study of panel data. The architecture of this model accounts
for unobserved variability by incorporating individual-specific
effects that are considered to be random rather than constant
(Zulfikar, 2018).

The test for this model fitness is Durbin-wu-Hausman Test

HO: Select Random Effect (if p-value is >0.05 Accept Ho otherwise
reject HO)

H1: Select the Fixed Effect model

A Fixed Effects (FE) model is a regression model frequently
employed in panel data analysis to accommodate individual-
specific effects. Panel data refers to the collection of data that
includes observations on several units, such as countries, firms, or
individuals, spanning multiple time periods. The Fixed Effects
model resolves the problem of unobserved heterogeneity among
individual units by incorporating individual-specific fixed effects
(Zulfikar, 2018).

RESULTS AND DISCUSSION

Exchange rate (LER)

On examining Table 1 and Figure 1, The exchange rate (LER)
among BRICS members has demonstrated a consistent level of
stability over the past 25 years, with an average value of 0.722.
The distribution has a symmetrical pattern, but there are notable
deviations ranging from -0.459 to 1.933, which indicate periods of
extreme volatility. The data has a moderate level of variability, as
indicated by a standard deviation of 0.315. Additionally, there is a
slight skewness towards the left, with a skewness value of -
0.172. The distribution of the data is characterized by heavy
tails, as evidenced by a kurtosis value of 5.696. The findings of
the Jarque-Bera test indicate a departure from a normal
distribution (p < 0.05), indicating that assumptions of a Gaussian
distribution should be approached with caution. The intricate
economic landscape, as evidenced by these exchange rate
trends, provides an opportunity to examine the enduring impact
on GDP and inflation in BRICS nations.

Table 1. Descriptive statistics for the exchange rate, inflation and GDP of BRICS countries from 1998-2022.

Descriptive LER LGDP LINF

Mean 0.722112 12.08002 1.108893
Median 0.732675 12.13465 0.984755
Maximum 1.933216 13.25438 1.895447
Minimum -0.458656 11.11088 0.064651
Std. Dev. 0.314612 0.501490 0.509419
Skewness -0.171694 0.324715 -0.060741
Kurtosis 5.696254 2.733106 1.815197
Jarque-Bera 36.63070 2.444417 7.033468
Probability 0.000000 0.294579 0.029696
Sum 85.93133 1437.522 131.9583
Sum Sq. Dev. 11.67969 29.67613 30.62187
Observations 119 119 119

Gross Domestic Product (GDP)

Upon analyzing Table 1 and Figure 2, the Gross Domestic
Product (GDP) data of the BRICS countries over the last 25 years,
some significant observations become apparent. The average
GDP level is 12.08, representing the total economic output for
the chosen period. The median, which is located around the
mean, indicates a symmetrical distribution, indicating an equal
representation of GDP levels among the countries analysed. A
notable characteristic is the relatively narrow range of GDP
statistics, indicating a restricted fluctuation in economic
production throughout the investigated time. The standard
deviation, which quantifies the extent of this fluctuation,
supports this result with a relatively low value of 0.501. This
discovery suggests that the GDP data exhibits a certain level of
stability, as most of the numbers are concentrated around the
average. The skewness coefficient of 0.325 provides a nuanced
insight, indicating a little rightward skew in the distribution of
GDP statistics. The near alignment between the mean and
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median suggests that the data is mostly symmetrical. However,
the positive skewness indicates that there is a somewhat
longer tail on the right side of the distribution. This suggests
that some countries have GDP numbers that are greater than
the average.

Moreover, the kurtosis value of 2.733 provides insight into the
form of the distribution. The modest kurtosis indicates that the
GDP data deviates to some extent from a completely normal
distribution, although it is not overly peaked or flattened. This
discovery enhances our comprehension of the distributional
attributes of GDP among BRICS countries. Significantly, the
Jarque-Bera test, which assesses the normality of the data,
produces a p-value that exceeds 0.05. This outcome offers
statistical evidence to support the hypothesis that the GDP data
conforms to a normal distribution. Therefore, readers may
confidently analyse and interpret GDP patterns, knowing that the
underlying distributional assumptions are reliable. In summary,
the intricate relationship between these descriptive statistics
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improves our understanding of the patterns and features present
in the GDP data of the chosen BRICS countries.
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Figure 2. Gross Domestic Product (GDP).

Inflation rate (LINF)

An analysis of Table 1 and Figure 3, inflation rates in the BRICS
nations over the past 25 years reveals a thorough understanding
through the use of descriptive statistics. The average inflation rate,
currently at 1.109, is a key indicator that represents the overall
trend. Upon closer examination, one can observe fascinating
subtleties within the distribution.

The median, being below the mean at 0.985, indicates a
distribution that is positively skewed. The skewness is further
accentuated by a somewhat negative skewness score of -0.061,
suggesting a minor inclination towards lower inflation values.
However, the apparent slant is offset by the extensive scope of the
dataset. The inflation rates vary significantly, ranging from a
minimum of 0.065 to a maximum of 1.895. The wide variation of

Table 2. Pooled OLS regression output.

inflationary experiences among the BRICS members throughout
the examined time is significant.

The standard deviation of 0.509 indicates a substantial amount of
variability, highlighting the dynamic character of inflation rates
within and between countries. In addition, the kurtosis value of
1.815 indicates a distribution that is relatively similar to the
normal curve, albeit it has heavier tails. This implies that although
there is a certain degree of resemblance to a normal distribution,
the data displays a level of unpredictability.

The Jarque-Bera test reveals a significant departure from the
normalcy assumption, as indicated by a p-value below 0.05. This
deviation from normalcy suggests that the fundamental
assumptions that form the basis of several statistical studies may
not be applicable, emphasizing the need for careful consideration
in the ensuing analytical procedures.

The unusual trends found in inflation rates frequently originate
from an intricate interplay of several economic forces. Significant
factors contributing to the inflationary landscape include the
consequences of prevalent occurrences such as unemployment,
globalization, outsourcing, migration, and terrorism, each exerting
a unique impact (Goonatilake and Reyes, 2019). Commodity
prices, world slack, exchange rates, and the dynamics of global
value chains have significant influence on Consumer Price Index
(CPI) inflation trends at a worldwide level (Forbes, 2019).
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Figure 3. Inflation rate (LINF).

Pooled Ordinary least Squared output

As shown in Table 2 and 3, the P value of Breusch-Pagan is less
than 0.05 so we reject the null hypothesis of the Breusch-Pagan
LM test, and accept the alternative hypothesis of the Random
effect model is best.

Variable Coefficient Std. Error t-Statistic Prob.
C 12.55345 0.126276 99.41290 0.0000
LINF 0.045237 0.083833 0.539610 0.5905
LER -0.725087 0.135743 -5.341625 0.0000
Descriptive Value
R-squared 0.199800
Adjusted R-squared 0.186003
S.E. of regression 0.452454
Sum squared resid 23.74685
Log-likelihood -72.95911
F-statistic 14.48183
Prob(F-statistic) 0.000002
Mean dependent var 12.08002
S.D. dependent var 0.501490
Akaike info criterion 1.276624
Schwarz criterion 1.346686
Hannan-Quinn criter. 1.305074
Durbin-Watson stat 0.106155
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Table 3. Model fitness of pooled OLS (POLS test for fitness of model).

Test Statistic d.f. Prob.

Breusch-Pagan LM 140.3893 10 0.0000
Pesaran scaled LM 29.15593 0.0000
Pesaran CD 11.74916 0.0000

Random Effect Model Output

The value is <0.05 when looking at Table 4 and 5 accepting the null
hypothesis of the random effect model is best but since R square
and adjusted are very low 9% and 8% respectively, this model
assumes that these 5 countries are sample from the total
population in fact we have chosen whole population the BRICS for
this analysis and assumes that other factors like more countries
data would have enhanced it efficiency of model fitness. So, we will
choose a fixed effect model for our final analysis.

Fixed Effect Model Output

The study used a fixed effect model to analyse the long-lasting
impact of exchange rates on the Gross Domestic Product (GDP) of
the BRICS nations (Brazil, Russia, China, India, and South Africa)
from 1998 to 2022. The fixed effect model includes cross-sectional
fixed effects in the analysis to consider the distinctive implications
of each individual country. The results in Table 6 indicate that the
constant term (C) is statistically significant, as indicated by a
coefficient of 11.60787 and a t-statistic of 47.37828. This indicates
a strong positive relationship between the intercept and the
logarithm of GDP. The primary variables of interest, namely the
lagged inflation rate (LINF) and the lagged exchange rate (LER),
have coefficients of 0.539163 and -0.174110, respectively. The
positive coefficient for LINF (with a t-statistic of 2.877632)
indicates that an increase in the previous inflation rate is linked to
a higher GDP. Conversely, the negative coefficient for LER (with a
t-statistic of -1.479983) Indicates that the prior exchange rate had
an adverse impact on GDP. However, it is crucial to recognize that
the correlation for LER does not achieve statistical significance at
conventional criteria. (p-value = 0.1417). The fixed effects
specification, indicated by the R-squared value of 0.699487,
implies that more than 70% of the variation in the dependent
variable (log GDP) can be explained by the model. The adjusted R-

Table 4. Random effect model regression.

squared score of 0.683388 incorporates the number of predictors
in the model, leading to a more conservative evaluation of the
model's capacity to account for the variability in the data. The
results of the redundant fixed effects tests indicate that the
inclusion of cross-sectional fixed effects greatly enhances the
model's fit, as evidenced by the cross-section F-statistic of
46.557804 and the corresponding p-value of 0.0000. The chi-
square test provides more evidence to confirm this conclusion, as
indicated by a statistic of 116.545054 and a p-value of 0.0000.
The null hypothesis, which suggests that there is no substantial
correlation between exchange rates and GDP, is not supported by
the statistical analysis. Specifically, the coefficient for LER is not
statistically significant at the 5% level. Thus, considering the
existing evidence, we lack adequate justification to dismiss the
null hypothesis. In the fixed effect model used, it can be concluded
that there is no statistically significant or substantial correlation
between exchange rates and Gross Domestic Product in the BRICS
countries from 1998 to 2022.

Upon analyzing the coefficients of the variables, it is evident that
the logarithm of GDP (LGDP) is positively impacted by the lagged
inflation variable (LINF) with a value of 0.539. Furthermore, this
relationship is statistically significant at a level of 0.0048.
Conversely, the delayed exchange rate variable (LER) exhibits a
negative effect on GDP, although this effect is not statistically
significant. The coefficient for LER is -0.174, and the
corresponding p-value is 0.1417. Utilizing multivariate skewness
and kurtosis to describe GDP distributions is a reliable method,
especially useful when working with sample sizes of 25 or more
(Machado, 1983). By incorporating weighted skewness and
kurtosis, which have been carefully adjusted to account for biases
related to sample size, a valuable tool is provided to differentiate
between valid observations and potentially deceptive outliers in
data distributions (Rimoldini, 2014).

Variable Coefficient Std. Error t-Statistic Prob.
C 11.76218 0.309961 37.94733 0.0000
LINF 0.438760 0.172146 2.548767 0.0121
LER -0.210231 0.115712 -1.816845 0.0718
Descriptive Value
R-squared 0.095663
Adjusted R-squared 0.080071
S.E. of regression 0.283303
Sum squared resid 9.310223
F-statistic 6.135378
Prob(F-statistic) 0.002932
Mean dependent var 1.449289
S.D. dependent var 0.303799
Durbin-Watson stat 0.106155

Table 5. Model fitness of random effect model (Durbin-wu-Husman test result).
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 2.908253 2 0.2336

323


https://www.scienceimpactpub.com/journals/index.php/jei

Journal of Economic Impact 5 (3) 2023.317-326

Table 6. Fixed effect model regression output.

Variable Coefficient Std. Error t-Statistic Prob.
C 11.60787 0.245004 47.37828 0.0000
LINF 0.539163 0.187363 2.877632 0.0048
LER -0.174110 0.117643 -1.479983 0.1417
Descriptive Value
R-squared 0.699487
Adjusted R-squared 0.683388
S.E. of regression 0.282180
Sum squared resid 8.918072
Log-likelihood -14.68658
F-statistic 43.44927
Prob(F-statistic) 0.000000
Mean dependent var 12.08002
S.D. dependent var 0.501490
Akaike info criterion 0.364480
Schwarz criterion 0.527958
Hannan-Quinn criter. 0.430864
Durbin-Watson stat 0.118446
The findings indicate a substantial link between inflation and GDP, CONCLUSIONS

thereby rejecting the null hypothesis about this correlation.
However, the existing data does not provide evidence of a
significant relationship between exchange rates and GDP,
suggesting that there is no reason to reject the null hypothesis on
this variable.

H1: There is significant/meaningful relationship between Exchange
Rate and GDP (Rejected).

H2: There is significant/meaningful relationship between Inflation
and GDP (Accepted).

Discussion

The inquiry into the enduring consequences of currency exchange
rates on Gross Domestic Product (GDP) within the BRICS states
has produced enlightening findings. The first null hypothesis,
which states that there is no substantial correlation between
exchange rates and GDP, has been confirmed, despite initial
predictions. Within the analyzed timeframe and context, it can be
inferred that swings in exchange rates have no statistically
significant impact on the aggregate economic production of Brazil,
Russia, China, India, and South Africa.

An alternative explanation for this result is that the economic
strategies and systems implemented in these BRICS nations would
have lessened the potential influence of currency exchange rate
variations on their individual gross
Additionally, this could suggest a degree of robustness in these

domestic products.

economies, enabling them to endure the difficulties presented by
fluctuations in currency value. Examining the particular policy
measures and economic structures of each country in more detail
could offer significant insights into the elements that contribute to
this observed link.

Conversely, the failure of the second null hypothesis, which
posited that there is no substantial correlation between inflation
and GDP, reveals a more intricate component of the economic
processes in action. This denial suggests that inflation does have
an impact on the long-term development of the Gross Domestic
Product (GDP) of the BRICS nations. The consequences of this
discovery are extensive, encompassing topics like the efficacy of
monetary policy, tactics for targeting inflation, and the overall
stability of these economies.
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Ultimately, this research has provided insight into the complex
correlation among exchange rates, inflation, and Gross Domestic
Product throughout the BRICS states. The basic hypothesis that
there is little link between exchange rates and GDP has been
confirmed. However, the recognition of a substantial correlation
between inflation and GDP highlights the significance of taking
into account many economic elements to comprehend long-term
economic patterns. These findings have significant ramifications
for policymakers and economists, underscoring the necessity for
sophisticated strategies in economic governance among the BRICS
nations. The study's findings can provide a basis for improving
and adjusting economic policies to maintain long-term growth and
stability in light of the changing global economic landscape.
Additional investigation and examination could explore the
precise mechanisms by which inflation impacts GDP in these
countries, facilitating more focused and efficient policy actions. In
summary, this work adds to the continuing discussion on the
intricacies of economic interactions, providing significant insights
for both academic and practical purposes.

Limitations

When examining the influence of exchange rates and inflation on
gross domestic product (GDP) using a fixed effect model and panel
data from BRICS countries, it is important to recognize certain
constraints. These limitations include the use of logarithmic
transformations for the variables. To begin with, the fixed effect
model assumes that the impacts peculiar to each country remain
constant throughout time, disregarding any potential dynamic
changes. Furthermore, the study is based on the premise that
there is no bias due to omitted variables and that all significant
variables influencing GDP, exchange rates, and inflation are
included. Moreover, the logarithmic modification can obscure the
comprehensibility of the coefficients. The study's findings may be
influenced by the selected econometric model, which could
restrict the applicability of the results. Moreover, the utilization of
panel data assumes uniformity among countries, which may fail to
convey the diversity in economic structures and policy contexts
among the BRICS nations. The study's time span may not
adequately account for long-term structural changes, which could
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restrict the capacity to make complete conclusions on the
enduring influence of exchange rates and inflation on GDP in the
context of BRICS.

Future Directions

In order to further the study on the influence of exchange rates
and inflation on Gross Domestic Product (GDP) in the BRICS
countries in the upcoming phase, it is crucial to thoroughly
examine the intricate dynamics of these interactions. Future
studies could investigate time-varying effects within the fixed
effect model and log transformation of variables. Specifically,
these studies could analyze how the link between exchange rates,
inflation, and GDP changes across various economic stages or
policy regimes. In addition, the inclusion of other pertinent
macroeconomic factors, such as interest rates or trade openness,
could yield a fuller comprehension of the complex
interconnections. Moreover, conducting country-specific research
within the BRICS nations may reveal distinct trends and factors
that influence the situation, providing customized policy
suggestions. In order to adapt to the changing global economic
scene, it would be advantageous for this research to adopt a more
flexible methodology, potentially integrating machine learning
methods to accurately capture complex patterns and abrupt
changes in the connections being studied. In summary, the future
focus of this work should be on improving the accuracy of policy
suggestions by further developing our understanding of the
complex connections between exchange rates, inflation, and GDP
in the context of the BRICS countries.
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