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Abstract
The tourism industry is vulnerable to a range of economic and political factors, which can have both short-term and long-term 
impacts on tourist arrivals. The study aims to investigate the temporal dynamics of these factors and their impact on tourist 
arrivals. The method employed is a panel data regression analysis, using data from BRICS economies over a period of 1980–
2020. The dependent variable is the number of tourist arrivals, while the independent variables are geopolitical risk, currency 
fluctuation, and economic policy. Control variables such as GDP, exchange rate, and distance to major tourist destinations are 
also included. The results show that geopolitical risk and currency fluctuation have a significant negative impact on tourist 
arrivals, while economic policy has a positive impact. The study also finds that the impact of geopolitical risk is stronger in 
the short term, while the impact of economic policy is stronger in the long term. Additionally, the study shows that the effects 
of these factors on tourist arrivals vary across BRICS countries. The policy implications of this study suggest that BRICS 
economies need to develop proactive economic policies that promote stability and encourage investment in the tourism industry.

Keywords Financial stability · Economic policy · Geopolitical risk · Currency fluctuations · Tourism industry · BRICS economies

Introduction

Tourism has become one of the most important and fastest-
growing industries in the world. BRICS economies have 
started to recognize the potential benefits of tourism in 

their economic development, and thus have made efforts to 
attract more tourists to their countries. However, the tour-
ism industry is vulnerable to various external factors, such 
as geopolitical risks, currency fluctuations, and economic 
policies. The tourism industry is a major contributor to the 
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economic development of BRICS economies. The impact of 
these factors on tourist arrivals has been widely studied in 
the literature, but there is a lack of research that specifically 
focuses on the temporal analysis of their relationship with 
tourist arrivals in BRICS economies.

Geopolitical risk is an important factor that influences 
tourist arrivals in BRICS economies. Political instability, 
conflicts, and terrorism can create a negative perception of 
the safety of a country, leading to a decrease in tourist arriv-
als (Li and Umair 2023). In addition, currency fluctuation 
can have a significant impact on the tourism industry. A 
change in exchange rates can affect the affordability of travel 
for tourists, leading to a decrease in demand. Moreover, 
economic policies can also influence tourist arrivals (Liu 
et al. 2023). The implementation of policies that support 
the tourism industry, such as infrastructure development 
and visa facilitation, can attract more tourists to a country. 
To understand the relationship between these variables and 
tourist arrivals in BRICS economies, a temporal analysis is 
necessary. By examining the data over a period of time, this 
study aims to provide insights into the causal relationship 
between geopolitical risk, currency fluctuation, economic 
policy, and tourist arrivals (Fang et al. 2022).

Pan et al. (2023) have explored the impact of geopolitical 
risk, currency fluctuations, and economic policy changes on 
tourism activities in BRICS economies. For instance, some 
studies have found that geopolitical risk can significantly 
affect tourist arrivals, with negative events such as terrorist 
attacks, political instability, and civil unrest reducing tour-
ist inflows. Similarly, currency fluctuations can significantly 
impact tourism activities, with a strong local currency mak-
ing travel more expensive for foreign tourists (Wu et al. 
2022). Economic policy changes can also have an impact 
on tourist arrivals, with factors such as changes in taxation 
policies, trade restrictions, and interest rates affecting the 
cost of travel and consumer spending (Xiuzhen et al. 2022)
(Ullah et al. 2020).

Since the currency exchange industry is the highest and 
most liquid capital market, an estimated $6.6 trn agreed to 
trade every day in BRICS nations during 2019 (Iqbal et al. 
2019). It is inevitable that geopolitical risks (GPR), broad 
sense as the dangers, involved with currency fluctuations 
and economic policy of BRICS nations on tourist arriv-
als (Xia et al. 2020). For instance, after Russia annexed 
Crimea in 2014, the pound dropped half the value versus 
the dollar within that year, increasing the unpredictability 
of this exchange rate (Ikram et al. 2019a). As a crucial fac-
tor in valuation models, global financial regulation, invest-
ments, and offsetting choices, exchange rate volatility has 
garnered academics’ attention that halted exchange market 
and economic indicators of BRICS economies countries 
(Mohsin et al. 2023). Hence, there are a lot of efforts that 
are still needed in the research to predict fluctuations in 

exchange rates using objective support of geopolitical risk 
and economic policy (Agyekum et al. 2021). However, this 
is the motivation of current research to analyze the con-
nection between geopolitical risk, economic policies, and 
currency fluctuations in BRICS nations.

This research presents a multivariate regression model 
along with lagged estimates and sensitivity analysis 
approach to the research objective. Most importantly, 
the objective of research is to estimate the relationship 
between currency fluctuations, geopolitical risk of BRICS 
nations, and the economic policies of mentioned settings. 
In the first part, our research examined the descriptive esti-
mates for the study variables and the correlations among 
the constructs. In the second part, the study inferred the 
relationship of variables with the uncertainties of the 
BRICS member countries, while, in the third part, the 
study presented the conditional heteroskedasticity with 
lagged estimates, and in the last part, the study presented 
the sensitivity analysis estimate to confirm the robustness 
of the relationship among study variables by using the 
BRICS nations empirical data. Moreover, our quantitative 
study suggests that capital investment in gold is short-lived 
since the characteristic linkages are mostly applicable at 
the current time. Support for this may be found in the 
time it takes for the share market to respond to shifts in 
uncertainties (about one month) and the fact that neither 
the time-delayed dependent variable nor the time-lagging 
covariates are statically important.

This study examines the link between global concerns 
and currency devaluation in BRICS nations. Furthermore, 
it investigates the sensitivity of each BRICS economies cur-
rency to GPR and evaluates the in-sample and out-of-sample 
forecasting capabilities of GPR for exchange rate fluctua-
tions. This is the first contribution. There are some ways that 
this research adds to the discussion of how accurately one 
can anticipate future changes in currency prices. Initially, we 
concentrate on the BRICS nations to analyze the consistency 
of exchange rate volatility in a cross-section of developing 
markets. This set of countries is chosen because, initially, 
they are heavily impacted by FDI flows, and, second, their 
exchange rates have been decided by varying exchange rate 
regimes. Until recently, market prices in these nations were 
carefully regulated by their monetary regimes. To examine 
such uncertainties in BRICS nation is the second contri-
bution of research. Even though in-sample unpredictability 
does not ensure out-of-sample prediction advantages, the 
vast majority of studies dealing with exchange rate volatil-
ity prediction predicting are confined to in-sample predict-
ability. This is the third contribution of research. Moreover, 
it has been established that economic policy uncertainty 
contributes to higher exchange rate volatility. To the best of 
our knowledge, no, it has been attempted in literary works 
to anticipate volatility in exchange rates in BRICS nations 
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using GPR. Against such a background, we take into account 
parameters for both international and local (country-spe-
cific) geopolitical concerns, and we also take into account 
the prediction performance of crude price uncertainties for 
exchange rate volatility as part of our soundness study.

This paper will proceed as described below. The “Litera-
ture review” section provides a literary overview of research 
on gold returns and explains the theoretical and statistical 
justifications for the factors chosen to explain the phenom-
enon. The “Methodology” section presents an economet-
ric model which establishes the connections between gold 
returns and various independent factors. Information for 
many nations is presented and discussed in the “Results and 
discussion” section. The “Multivariate regression output” 
section offers empirical evidence for single and multiple 
regressions and a delayed impact. The “Lag-based relation-
ship estimation outputs” section shows verifiable research 
on how uncertainty affects the link between gold and stock 
prices. In the “Conclusion and policy implications” section, 
we draw certain conclusions and discuss their significance.

Literature review

The term “geopolitical risk” (GPR) is used to describe the 
dangers that arise from the disruption of foreign politics due 
to war, terrorism, or other forms of state-on-state conflict 
(Nguyen et al. 2019). It is not only cross-border trade that 
GPR impacts; it is also domestic policy, finance, and small 
business judgment (Shah et al. 2019). China’s GPR reached 
an all-time high in 2018 as a direct consequence of the trade 
dispute between the USA and China, disrupting world com-
merce and politics. Many Chinese people are worried about 
the effects of international relations on technology (Mohsin 
et al. 2020a). The question of how or if GPR influences the 
innovation process in China is an important one that has 
received little attention (Zhang et al. 2021).

Geopolitics refers to the intersection of territory and gov-
ernance (Iqbal et al. 2022). This involves studying how a 
country’s actions affect its government, society, and armed 
forces. Increased military or political conflicts in a certain 
place threaten the regional or international economy, and 
this is what we mean when we talk about downside risks 
(Ikram et al. 2019b). For example, violence or terrorism 
could cause hydrocarbon commodity prices to rise, rev-
enues to degrade, or the world economy to languish. Iram 
et al. (2020) were responding to a question on what may go 
wrong with the US capital market the following year. Eco-
nomic theories found that upheaval, public fear, and finan-
cial disasters linked to global dangers lowered oil demand 
by increasing property degradation, defense budget, or pre-
ventative behavior (Mohsin et al. 2022b). An interruption 
in oil production might be caused by geopolitical tensions, 

as Mohsin et al. (2022a) highlighted. Both of these routes 
influence oil prices. Geopolitical risks (e.g., terrorist attacks 
on commercial establishments or innocent citizens) greatly 
affect investor and customer trust, ultimately impacting the 
stock system and the economy. Wars have massive and long-
lasting effects on national GDP, international commerce, and 
global economic well-being (Wang et al. 2021). Caution-
ary spending may drive individuals to put off purchases and 
businesses to postpone expenditures. Terrorist attacks were 
shown to result in negative income and consumer spending 
(Fernandes et al. 2020).

According to research by Chang et al. (2022a), declin-
ing economies in 38 developing and developing nations are 
linked to rising geopolitical risk. An increase in defense 
expenditure (particularly during conflicts) encourages the 
issuance of fiat money, which drives up consumer interest 
rates and prices (Chang et al. 2022c). Also, wars always 
reduce the former when comparing the future supply of 
products with the existing collector (Chang et al. 2022e). 
Because of this, borrowing rates will rise because of the 
increased demand for existing commodities. About 40% 
of the world’s population and 23.2% of global GDP were 
located in BRICS countries in 2018. Its function in the 
global economy is growing more essential. There is a grow-
ing need for policymakers and companies to be kept abreast 
of macroeconomic fundamentals in yesterday’s more inter-
connected economy. There is a lot of interdependence and 
mutual impact between the industries of the BRICS and 
the industrialized nations. There are substantial commer-
cial and financial linkages between BRICS members and 
major economies. Several researches suggest the economic 
consequences conveyed by developed countries to BRICS 
(Cumming et al. 2019). And there is research to imply that 
disruptions from GPR (global geopolitical risk) have a sig-
nificant influence on developing economies (Anna et al. 
2019), which might have knock-on effects for developed 
countries (Quigley et al. 2020). By focusing on the connec-
tion between the strategic dangers faced by BRICS nations 
and those faced by industrialized nations, this research adds 
to the current literature on the subject (Chang et al. 2023a).

Meanwhile, one body of research argues that GPR may 
boost economic policy rather than hinder it. First, according 
to Chang et al. (2022d), R&D investment is less sensitive 
to negative environmental variation caused by uncertainty 
since price changes differ from invested capital. Thus, it is 
possible that GPR will not dampen business creativity. Second, 
corporations may boost innovation to grab new opportunities 
for development provided by GPR and surpass rivals, as 
suggested by the key development option hypothesis. In 
particular, geopolitical conflicts between nations, such as 
war, terrorism, and nuclear dangers, would worsen world 
affairs, making importing and exporting knowledge and 
goods more difficult. As a result, GPR creates more room for 
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both development prospects and unpredictability in economic 
marketplaces (Patil et al. 2018). Suppose a company in an 
environment of imperfect market lags or reduces its degree 
of innovation. In that case, it risks seeing its rivals swoop 
in and seize the growth possibilities provided by GPR. 
Therefore, GPR may encourage companies to concept to grab 
future opportunities when the predicted comparative edge 
via development is substantial (Raychaudhuri and Ghosh 
2016). The effects of GPR on business creativity have been 
controversially studied before. Consequently, it is crucial 
to investigate if and how GPR promotes innovation. We 
statistically examine the effect of GPR on R&D expenditure 
and patent claims in China using the GPR index developed by 
Chang et al. (2023b). Chang et al. (2022b) also investigated 
how differences between businesses might function as a buffer. 
Moreover, people’s unique experiences with GPR lead to 
distinct approaches to deciding how to implement innovations. 
Industrial vulnerability to GPR is built using an enhanced 
Fama–French three-factor model (Wang et al. 2021).

This study highlights the previous research conducted on 
the impact of various factors on tourism activities in BRICS 
economies. The studies reviewed indicate that geopolitical 
risk, such as acts of terrorism, political instability, civil 
unrest, and natural disasters, can significantly reduce tourist 
inflows. Currency fluctuations, with a strong local currency 
making travel more expensive for foreign tourists, can also 
have a significant impact on tourism activities. Economic 
policy changes, including changes in taxation policies, trade 
restrictions, and interest rates, can affect the cost of travel 
and consumer spending, thereby impacting tourist arrivals. 
Overall, the literature review highlights the importance of 
investigating the impact of these factors on tourism activities 
in BRICS economies to inform policymakers and tourism 
industry stakeholders on developing policies and strategies 
that can attract tourists.

Methodology

Theoretical framework

Theoretically, GPR might influence the returns and vol-
atility of currency exchange via various mechanisms, 
including reducing global trade flow variations in foreign 
corporations or investment projects and the creation of 
big businesses’ assumptions. To that end, a higher GPR is 
predicted to limit global markets by raising terms of trade 
and discouraging private individuals from investing in or 
buying imported imports. Currency exchange rates are 
affected when individuals shift their funds from nations 
with higher levels of exposure to those who have lower 

levels of exposure during a specific time. Each govern-
ment’s exposure to GPR, whether GPR is a great nation 
or worldwide, economic indicators, haven attributes of its 
currencies, and currency exchange system will all play a 
role in determining the influence on currency exchange. 
The effect of these flow patterns on the volatility of 
exchange rates is unclear. Still, scientific research has dis-
covered that during periods of fear or policy uncertainty, 
foreign money inflow from advanced nations increased on 
the assumption that economies in developed countries can 
function as safe places during times of higher risk appe-
tite engendered by incidents of GPR. The impact of stock 
and bond portfolio inflows on the exchange rate changes is 
aggressive, especially based on several developing Asian 
countries, because enormous amounts raise the relation-
ship between exchange rate and bond inflow. When con-
sidering developing markets, the exchange rate systems of 
individual countries will also define their vulnerabilities to 
GPR. Determine the significance, asymmetry, and hetero-
geneity of the spillovers between exchange rate ambigu-
ity and currency values by analyzing the positional ripple 
effects and togetherness for both volatility and return of 
nine US dollar exchanges of the world’s greatest popu-
lar trading economies under the impact of trade-related 
unpredictability.

Study variables

Economic growth Economic theory and past actual studies 
provide the basis for the variables that enter into the gold 
return calculation. Moment features, the results of empirical 
studies, and previous discoveries about whether the char-
acteristics are relevant enough for it heavily influence the 
requirements of the statistical assessment and the shapes of 
the variables’ transformations.

Currency fluctuation There are two kinds of player fac-
tors that contribute to the effect of the exchange rate fluc-
tuations on gold return. For instance, when the US dollar 
falls in price, individuals in the home country often sell 
off treasury bonds and purchase metal out of worry for 
their fortune, driving up gold yields. Conversely, if the US 
dollar were to weaken, it would entice buyers from other 
countries to buy gold because the metal’s price in US dol-
lars would fall. Therefore, a facie, we anticipate an inverse 
connection between the value of USD and the yield on sil-
ver. That is, the value of gold tends to rise in tandem with 
the USD’s decline. Gold is correlated negatively with the 
pound-dollar and renminbi currency fluctuations, as shown 
by Huang et al. (2022).
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Geopolitical risk Following Chenghui and Dilanchiev 
(2022), the study uses the geopolitical risk index to 
measure geopolitical risk in preceding research. As an 
upsurge in the measurement at time t has the same effect 
on variance at time t + 1 as a reduction, the first two GPR 
variables used as determinants in (2.1) are nonlinear 
measurements.

Uncertainties As market volatility rises, gold prices tend 
to increase. Equity markets may fall due to rising economic 
policy uncertainty, affecting the gold trade as investors 
flee safety. As observed by Dilanchiev and Taktakishvili 
(2021), speculators may shift assets into the gold price as a 
buffer versus possible losses in capital if the stock market 
experiences a surprise in unpredictability caused by Fed 
policy innovations. Gold prices have been shown to increase 
in tandem with increases in downside risks in recent studies 
by Liu et al. (2022). Gold prices reached an all-time high 
due to the widespread fear that the COVID-19 epidemic will 
spread, as reported by Chabi Simin Najib et al. (2022). The 
jump in gold demand resulted from people making hedging 
choices in response to the increased unpredictability and 
equity market turmoil caused by worries of an epidemic. 
Therefore, the model has an adequate rationale for including 
a COVID-19 variable. Unknown parameters tend to show a 
certain amount of connections, making their presentation no 
easy affair like that of other forms of ambiguity that lack an 
accurate measure.

Estimation technique

As a result, the GARCH-MIDAS modeling architecture was 
used; this paradigm is built on the combined data sample 
method and permits the prediction of high-frequency episodes 
using knowledge of low-frequency series. Following these stud-
ies (Dilanchiev et al. 2021) (the ARCH and serial correlations 
testing at defined lags) of the data shown five marked panels, we 
examine the statistical aspects (regarding the location, spread, 
and shape). To be more precise, this result pertains to the clas-
sical minimum distance estimation method, which is consid-
ered in our research a feasible option for the GARCH-MIDAS 
model. Therefore, for any i-th observation in a random sample 
of size N, it is assumed that (please refer to Eqs. 1, 2, and 3):
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where if the contingent average criteria is valid, then BG is 
equal to 0.

This study presents a novel approach for determining the 
optimal weighting matrix for GARCH-MIDAS estimates 
with precisely specified threshold regression models.

Study data

This research makes use of a wide variety of data, includ-
ing the everyday currency value yields of the BRICS 
countries and the UK; various metrics (past and present 
ballpark data, recent, and great nation) of geopolitical 
risks (GPR, threat, and attack); and oil confusion, the 
former of which are utilized as a surrogate for external 
shocks as well, provided that traditionally, wild changes 
in the cost of oil have been connected with world issues 
and disaster risk reduction. In this case, it is crucial to 
remember that the conditioned variance obtained from 
an ARCH (1,1) model provides the basis for crude price 
unpredictability. From GFD, we may extrapolate the 
standard nominative exchange rate in dollars. The begin-
ning dates for the studied nations’ currency value fluc-
tuations, geopolitical developments, and oil uncertainties 
range from the 1980 to 2020 (for all BRICS countries). In 
addition to the oil price volatility as a proxy for external 
shocks, we also utilize a chronological dataset on geo-
politics risk, acquired by having to count the incidence 
of things relating to regional tensions from automated 
content search queries of news outlets.
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Results and discussion

Preliminary findings

The past few years have seen generally reduced levels of 
worldwide geopolitical risk compared to history and long-
term averages. With regard to GPR and GPR attacks specifi-
cally, it can be seen that both are more dispersed about their 
mean value, and a sign of risk increases in the cultural range 
era than over the more recent past. Russia and India have the 
lowest and greatest great nation GPR, respectively, with the 
median falling between 1.201 and 0.649. China’s GPR is the 
most subordinate variable of the BRICS nations, whereas 
India’s looks to be the most unpredictable (see Table 1).

First, during times of market volatility, such as a 
stock market drop, individuals are shown to shift cash 
from the sale of equities to gold, corresponding with 
the positive link between gold returns and share prices. 
This action represents the belief that gold is a haven dur-
ing stock economic slowdowns and may be used as a 
protection against the share market. The findings cor-
roborate those of Kuo et al. (2019). Furthermore, the 
rate of inflation component is positive and statistically 
significant, suggesting that an increase in the inflation 
rate would encourage financial firms to retain gold as a 
buffer versus economic gain. Because of this change, the 
gold return increases as a desire for the precious metal 
grows. This result accords with the data showing gold 
reacts substantially to the announcement of CPI news 
and functions as a hedge against rising prices (Yang et al. 
2020). Third, a positive earnings growth coefficient indi-
cates a negative relationship between gold returns and 
income growth. Lower economic expansion during the 
COVID-19 pandemic has been linked to the rise in gold 
prices. The results we obtained corroborate the findings 
and the data gathered by Chishti et al. (2021).

There is a positive statistically significant approxima-
tion for the coefficient of Vr,t, which brings us to the fifth 

Table 1  Descriptive statistics

RBR
USD

 Brazilian Real parity with USD, RIR
USD

 Indian Rupee parity with USD, RRR
USD

 Russian Ruble parity with 
USD, RRMB

USD
 Chinese RMB parity with USD, RSAR

USD
 South African Rand parity with USD, GPRI geopolitical 

risk index, EP economic policy

Parameters RBR
USD

RIR
USD

RRR
USD

RRMB
USD

RSAR
USD

GPRI EP

Mean 0.799 0.455 0.411 0.695 0.127 0.986 0.138
Median 8.243 0.909 0.526 0.248 0.665 0.584 0.693
S. dev 10.812 0.531 0.884 0.252 0.346 0.397 0.366
Skewness 0.642 0.565 0.143 0.364 0.197 0.788 0.431
Kurtosis 3.791 3.245 3.758 3.114 3.425 3.556 3.975
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point. This result demonstrates how reporters’ perceptions 
and expressions of real-time doubt affect gold values. 
Therefore, the published news of ambiguity produces tur-
bulence in the money system, influencing the gold market. 
A higher EPU is consistent with the theory that a higher 
EPU reduces economic activity and increases employment 
by delaying output. Most people keep gold on hand as 
hedging against the possibility of a decline in their pur-
chasing power because of financial volatility. Accastello 
et al. (2019) find that EPU is a decisive factor in consid-
ering gold as a place of refuge, particularly after 2008. 
The data is also consistent with research by Chai et al. 
(2020) that found commodity prices respond dynamically 
to changes in EPU in China (see Table 2).

Multivariate regression output

Table 2’s persuasive data suggests that a general equilibrium 
strategy is warranted when depending on a single element. 
Also, it is possible that a single predictor variable does not 
provide enough coverage to describe gold return behavior 
adequately. Moreover, in multiple scenarios, biased approxi-
mations are likely to be generated due to the absence of 
certain covariates serving as control variables. Because of 
this, we use a multidimensional model to make our esti-
mates. Table 3 displays the findings, all values in Table 3 
explain the anticipated signs, and consistent with basic lin-
ear regression. However, the adjusted R2 is much higher, 
suggesting that the predicted outcomes increase using a 

Table 2  Regression estimates 
about currency fluctuations with 
economic policy

C RBR
USD

RIR
USD

RRR
USD

RRMB
USD

RSAR
USD

GPRI EP δ E2 t-1 σ2 t-1 R2

0.672 0.823
0.659

 − 0.623 0.396 0.579

0.249 0.523
0.374

0.407 0.374 0.139

0.782 0.969
0.375

 − 3.515 0.818 0.625

0.717 3.916
6.375

 − 0.724 0.732 0.929

0.462 0.797
0.331

 − 3.363 0.341 0.521

0.812 0.892
0.862

0.853 0.497 0.715

0.991 1.848
1.177

 − 3.563 0.267 0.834

0.673 3.811
3.827

0.839 0.586 0.909

Table 3  Exchange rate return 
estimates with geopolitical risk 
index and uncertainty factors

RBR
USD

t-value RIR
USD

t-value RRR
USD

t-value RRMB
USD

t-value RSAR
USD

t-value

C 0.453 2.94 0.198 7.01 0.937 7.01 0.718 2.41 0.017 5.34
RUS
mt

0.869 8.56 0.517 3.46 0618 4.77 0.405 8.91 0.427 5.76
∆PUS

t
0.917 7.76 0.675 6.39 0.776 9.35 0.729 3.31 0.016 5.47

∆yUS
t

0.613 8.78 0.217 6.36 0.839 9.78 0.244 4.01 0.054 5.35

∆REERUS
t

0.778 9.36 0.701 9.26 0.958 1.88 0.740 1.74 0.014 2.83

VS
t

0.957 4.11 0.573 4.32 0.395 7.89 0.246 2.33 0.754 2.86

∆EPUUS
t

0.369 6.56 0.142 2.21 0.683 3.67 0.977 5.96 0.013 3.75

∆GPRUS
t

0.378 3.93 0.287 9.18 1.276 4.43 0.307 1.24 0.003 4.10

∆EMVUS
t

0.414 1.54 0.083 2.25 1.237 3.91 0.982 4.64 0.012 3.25
δ 0.303 7.95 0.494 7.44 1.873 7.71 0.425 0.375 0.347 1.74
t2 t-1 0.902 5.85 0.244 6.87 1.989 9.35 0.988 4.44 0.011 1.54
σ2 t-1 0.225 4.36 0.564 3.78 1.747 5.78 0.377 0.744 0.463 1.42
R2 0.996 4.04 0.124 2.15 0.585 4.71 0.011 0.527 0.876 2.11
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multiple-regression model. US investors can also acquire 
gold via cross-border competition using commodities other 
than the dollar (see Table 3). In this way, the USD equiva-
lents of the commodity prices are calculated using market 
rates. Now that we know how golden returns fluctuate in 
the American market, we can look at how it acts in other 
important gold markets, including the UK, the European 
Union, China, and India. Table 4 summarizes the estimated 
gold return calculation from a global viewpoint. The follow-
ing are the particular presumptions. At the same time, local 
factors (such as GDP growth) are considered drivers of com-
modity prices. Probabilistic relationships between a golden 
return and its antecedents for the preponderance of param-
eters which are providing the qualitatively similar findings 
in marketplace as in the US market (see Table 3). Based on 
these results, it seems that, other than in India, gold fulfills a 
comparable purpose in all markets we examined. However, 
the stock return coefficients are indicating variation.

According to our findings, the currency markets are bear-
ish, suggesting that rising gold prices lead to a devaluation 
of the home currency. That is why there is a good correla-
tion, too. In contrast to its major commercial competitor, 

the USA, both nations have substantially weaker challeng-
ing situations. Aside from a few isolated cases in India, all 
other parameter estimations are in line with predictions 
regarding both their signals and their degrees of statistical 
significance. Gold is often traded between buyers and sell-
ers in local marketplaces using the respective country’s cur-
rency. Only the US and Indian markets exhibit a negative 
and substantial association between gold return and stock 
return. In light of this study, one might conclude that inves-
tors in these two sectors switch their holdings from equities 
to gold when stock markets fall (Maity and Sharma 2020). 
However, the fitted values of the stock return parameter in 
the UK, the European Union, and China suggest that this 
occurrence does not manifest in many other marketplaces. 
This result indicates that gold is not seen as a place of refuge 
in the event of a worldwide stock market crash. The find-
ings of this research constantly support the idea that gold 
is a strong hedge against concerns originating from distur-
bances in macroeconomic factors, such as an increase in 
the inflation rate or a slowdown in earnings growth. This 
is confirmed by the fact that both the income and inflation 
coefficients are positive, indicating a faster inflation rate. As 

Table 4  Conditional 
heteroscedasticity and GARCH-
MIDAS-X model estimation

Parameters ARCH (5) ARCH (10) Q5 Q10 Q2
5 Q2

10

Historical geopolitical risk
GPR 1.5275 1.1424 1.6557 1.2836 1.5701 0.8377
Threats 1.1620 1.1201 1.3198 1.7208 1.4629 1.4677
Instability 1.3006 1.3062 1.3581 1.1132 1.7883 1.7719
Recent geopolitical risk
GPR 1.4321 1.4321 1.3293 1.7949 1.5448 1.7011
Threats 1.7829 1.7829 1.6132 1.3851 1.8941 1.3174
Instability 1.0878 1.0878 1.5085 1.0125 1.7536 1.1762
BRICS countries GPRI
India 1.2818 1.2818 1.1507 1.2052 1.8863 1.3021
China 1.0731 1.5440 1.3601 1.2137 1.3589 1.3589
Russia 1.2063 1.6190 1.8417 1.8944 1.9528 1.9528
South Africa 1.3194 1.7723 1.4289 1.1535 1.1315 1.1315
Brazil 1.6992 1.2607 1.8036 1.9359 1.1119 1.1119
BRICS countries currency fluctuation
India 1.2052 1.4592 1.7533 1.6336 1.2505 1.2505
China 1.3682 1.6885 1.4022 1.0446 1.0543 1.0543
Russia 1.0696 0.3687 0.7732 1.5824 1.6605 1.1723
South Africa 1.2877 0.5915 0.9841 1.5763 1.8638 1.8642
Brazil 1.3992 0.4516 0.6673 1.7158 1.0675 1.5333
BRICS countries economic stability
India 1.5488 0.4579 0.09277 1.7801 1.4509 1.4838
China 1.2691 3.8485 0.05447 1.0179 1.5021 1.7901
Russia 1.1243 0.0107 0.05536 1.9493 1.2562 1.2441
South Africa 0.3675 0.3516 0.09523 0.2531 0.6596 0.2716
Brazil 0.1276 0.3034 0.05456 0.1392 0.0808 0.1823
Lagged estimates 0.8184 0.619 0.1767 1.9761 0.7622 0.4265
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so, it agrees with earlier research (Aggelopoulos and Geor-
gopoulos 2017). The outcomes of the tests showed that these 
ambiguity factors are good statistical measurements for vari-
ous sources of doubt that might account for the fluctuation 
of commodity prices. The data agree with the scholarship 
that backs the idea of utilizing many seeds of doubt. This 
research lends credence to the idea that a larger gold return is 
favorably connected with elevated EPU when the gold price 
is stated in the national currency. In contrast, most of those 
studies utilize the gold price represented in USD.

Lag‑based relationship estimation outputs

The GARCH-MIDAS-X model’s superiority goes beyond 
the in-sample data. The accuracy from our (30- and 60-day 
ahead) projections is improved in systems that include all 
three main GPR proxies individually compared to those that 
do not. The examples of China and South Africa show this 
to be true. Aside from the 60 days when GPR was the only 
forecast, GARCH-MIDAS-X is the method of choice in Bra-
zil. As the traditional GARCH-MIDAS is often adopted, 
the previous GPR proxies in Russia and India are unique. 
Consistent with the preceding, the GARCH-MIDAS-X 
model that includes any of the last GPR indicators is often 
chosen over the standard GARCH-MIDAS model (Table 5). 

And this is on top of Table 2’s already-confirmed unpredict-
ability, which demonstrates the value of factoring in some 
degree of political risk whenever one is trying to forecast 
shifts in the value of a currency. While a GARCH-MIDAS-
X consistently outperforms the GPR benchmarks in the in-
sample for all BRICS nations, the usefulness of any of the 
GPR proxies in a prediction for currency depreciation may 
vary on the BRICS nation being evaluated.

The negative confidence factors in the Indian market 
suggest that gold is seen as a liquid asset that may be utilized 
to protect consumer demands against losses when ambiguity 
rises. Therefore, gold owners will sell this commodity to 
stabilize their earnings and fulfill their consumption requests 
during economic turmoil. As a consequence of this trend, 
we find that gold prices are negatively correlated with the 
unpredictability suggested by the rainfall hypothesis in 
India. The preceding statistical evidence assumes that the 
parameter relationships are time-bound. Factors including 
communication lag, marketplace friction, and the usage of 
seems by market players all have a role in how quickly the 
marketplace reacts to variations in the variables studied 
(Baffes et  al. 2020). This is why we provide delayed 
estimations in the following section. We find the predicted 
findings to be rather intriguing. There is strong evidence of 
a lagging impact for a few of the covariates; nevertheless, 

Table 5  Lag-based relationship 
between currency fluctuations 
and geopolitical risk index of 
BRICS

μ α β θ ω м

India 0.2611 0.5521 0.7472 0.1163 0.9221 0.3452
0.0004 0.0028 0.0023 0.0059 0.0084 0.0078

China 0.9142 0.7135 0.6051 0.5534 0.5534 0.1951
0.0007 0.0007 0.0008 0.0006 0.0076 0.0083

Russia 0.0003 0.8021 0.4754 0.1547 0.1547 0.0822
0.0049 0.0098 0.0006 0.0005 0.0005 0.0066

South Africa 0.4004 0.05214 0.2347 0.2839 0.2839 0.1414
0.0004 0.0001 0.0003 0.0008 0.0008 0.0035

Brazil 0.9434 0.9089 0.7979 0.3173 0.2078 0.4687
0.0001 0.0003 0.000 0.000 0.0004 0.0006

Table 6  Lag-based relationship 
between currency fluctuations 
and economic stability of 
BRICS

Μ α β θ ω м

India 0.8612 0.2276 0.6569 0.2728 0.7687 0.3766
0.0005 0.0004 0.0005 0.3675 0.0003 0.0001

China 0.2919 0.7397 0.3675 0.3516 0.9523 0.6531
0.0004 0.0003 0.0006 0.3034 0.0006 0.0002

Russia 0.1387 0.1676 0.1676 0.6384 1.7252 0.9264
0.0006 0.0001 0.0001 0.0805 0.0005 0.0012

South Africa 0.4301 0.7767 0.7767 0.7353 1.2337 0.8786
0.0002 0.0005 0.0005 0.4979 0.0005 0.0008

Brazil 0.6596 0.2716 0.2716 0.2108 1.2502 1.2298
0.0008 0.0003 0.0003 0.1699 0.0004 0.0006
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the presence of others with opposite signals implies that 
these modifications are temporary at best. Separate national 
economies, levels of risk aversion, parameter tolerances, and 
false relationships can contribute to inconsistent findings 
(Table 6).

Sensitivity analysis

Table 7 shows the results of a sensitivity analysis with dif-
ferent scenarios for historical geopolitical risk with currency 
fluctuations, recent geopolitical risk with economic stability, 
and country uncertainty for the five countries: India, China, 
Russia, South Africa, and Brazil.

For historical geopolitical risk with currency fluctua-
tions, all countries show significant results for all vari-
ables, with India and China having the highest coefficients. 
For recent geopolitical risk with economic stability, India 
shows significant results for all variables, while China 
shows significant results for four variables. Russia, South 
Africa, and Brazil show significant results for three vari-
ables each.Regarding country uncertainty, all countries 
show values below 1, indicating that the uncertainty vari-
able has a weak impact on the model. We demonstrate 
that the unpredictability variable is statistically important 
for three of the five nations we investigated (Brazil, India, 
and South Africa), and its sign is consistently negative. 
When using up-to-date GPR data, the same nations have 
very comparable characteristics. Nevertheless, we discover 
contrary information between the most up-to-date global 
GPR data collected from individual countries. In contrast 
to the latter, the latter has a minus number. That is to say, 
foreign currency rates in Brazil, India, and South Africa 
are more susceptible to international (rather than local) 
geopolitical threats. The beta weights are still larger than 
1, indicating that recent discoveries are given more weight 
than those made at far larger time delays.

Table 7 shows the results in a three-panel layout. There is 
quantitative support for all parameter estimates that are use-
ful for predicting the long- and short-term behavior of vola-
tility in exchange rates. The combined ARCH and GARCH 
concepts support a view of persistently high but eventually 
neutral return volatility. All the beta weights are larger than 
one, indicating that more emphasis is being placed on recent 
events than on those occurring at a considerable distance 
in the past. But even though the calculated coefficients on 
the GPR proxies’ prediction are high in all situations except 
China when GPR danger is used and India and China when 
GPR assault is used, statistically significant difference for 
the GPR proxies is discovered irrespective of whether GPR 
proxy is utilized. Concerning all the BRICS nations, exclud-
ing Russia (positively signed both in the long- and short-
term sample data) and China, there is a striking departure 
from the position when a broader range of data specimens 
is employed (negatively signed both in the long and short-
range data sample). Specifically for Brazil, India, and South 
Africa, this finding suggests that the direction of predict-
ability may be sample-dependent. While historical GPR data 
show that Russia’s currency is the most volatile, current data 
reveal that Brazil’s, India’s, and South Africa’s have grown 
more volatile in recent years. China seems to be the least 
susceptible. In Table 7, we can see the results of compar-
ing the GARCH-MIDAS-X model, which uses more current 
GPR variables to predict exchange rate volatility, to the more 
traditional GARCH-MIDAS model.

Discussion

In light of the findings, we compare the prediction errors of 
GARCH-MIDAS-X models that independently include coun-
try-specific GPRs and oil uncertainty to those of a standard 
GARCH-MIDAS model to gauge the dependability of cur-
rency exchange return across the BRICS nations. For both 

Table 7  Sensitivity analysis
RBR
USD

Sig RIR
USD

Sig RRR
USD

Sig RRMB
USD

Sig RSAR
USD

Sig

Historical geopolitical risk with currency fluctuations
India 0.8256 0.002 0.3649 0.001 1.1491 0.008 0.5948 0.000 1.9903 0.006
China 1.1752 0.065 0.3632 0.009 1.2779 0.008 0.5137 0.007 1.7147 0.002
Russia 1.2307 0.041 0.3623 0.004 0.4234 0.005 0.3088 0.005 0.9794 0.009
South Africa 1.8523 0.048 0.3594 0.008 0.9498 0.008 0.7351 0.009 0.0647 0.001
Brazil 1.2499 0.025 0.3618 0.007 0.9497 0.003 0.7786 0.007 0.4638 0.005
Recent geopolitical risk with economic stability
India 1.2037 0.021 0.3652 0.008 0.9978 0.000 0.5723 0.008 0.4264 0.001
China 0.9682 0.004 0.6426 0.000 0.8371 0.000 1.1204 0.009 0.7332 0.002
Russia 1.0649 0.007 0.5165 0.001 0.8053 0.003 0.1577 0.008 0.5939 0.002
South Africa 1.0492 0.001 0.5961 0.000 1.4191 0.001 0.3051 0.004 0.4537 0.001
Brazil 1.1647 0.005 0.6507 0.0003 1.3235 0.005 0.1678 0.008 0.7093 0.005
Country uncertainty 0.84 0.54 0.42 0.78 0.85 0.81 0.64 0.77 0.66 0.56
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in-sample (30-day) and out-of-sample (60-day) prediction 
ranges helps to the assess of results. Table 4 compares the 
findings from Tables 3 and 5, which show the worldwide 
GPRs’ previous and current data standings, respectively. 
During the study period, the GARCH-MIDAS-X model 
with nation GPR fared better than the standard in all BRICS 
countries, excluding China. It continuously outperformed the 
traditional in all BRICS countries save India. When compar-
ing the short and long out-of-sample periods in Brazil, Rus-
sia, and China for oil uncertainties, the GARCH-MIDAS-X 
model is favored above the traditional GARCH-MIDAS. In 
China’s performances, neither the GARCH-MIDAS-X nor 
the standard GARCH-MIDAS model performed noticeably 
better. Compared to the standard GARCH-MIDAS model, 
which does not include the external variable, the GARCH-
MIDAS-X models that independently contain great nation 
GPR and oil uncertainties do substantially better (Feng et al. 
2021).

In terms of predicted effectiveness, we find that the 
GARCH-MIDAS-X model performs better than the tradi-
tional GARCH-MIDAS model when using oil unpredict-
ability and the three main GPR proxy servers to anticipate 
the volatility of exchange rates of BRICS countries dur-
ing the in-sample period (Banguero et al. 2020). However, 
when using only the most recent GPR proxy servers, the 
comparative RMSE values were close to one (see result 
from Table 4). Likewise, the GARCH-MIDAS-X model’s 
superiority over the traditional GARCH-MIDAS extends 
beyond the in-sample timeframe, with a consistent trend in 
both out-of-sample timespan specifications (30- and 60-day 
ahead forecast periods). Incorporating the various GPR 
proxies (particularly historical data) and oil uncertainties 
into the GARCH-MIDAS architecture improves accuracy 
over a GARCH-MIDAS structure without these indicators, 
as shown by the results. Lastly, for the sake of brevity, we 
evaluate the monetary weight of out-of-sample prediction 
of GPR when adjusting for varying degrees of risk appetite 
and solvency ratio (Albrizio et al. 2017). Our findings dem-
onstrate that when tail risk level and profitability ratios are 
believed to be 1 and 5, in both, our prediction model vari-
ations (particularly the different versions integrating recent 
and historical GPR-attack, and oil ambiguity) focus on pro-
viding greater financial prosperity but with increased danger 
than the traditional GARCH-MIDAS model.

Additionally, our prediction model versions with each 
ambiguity indicator demonstrated economic improvements 
concerning Russia, India, and China, with larger rewards 
and greater risks. Expected profits are always coupled with 
increased danger, and this pattern holds over a wide range 
of risk tolerance and liquidity ratio (Erasmus and Makina 
2014). Whereas introducing ambiguity indicators increases 
economic advantages concerning yields, the related risk fac-
tors are likewise considerable. While the market’s inherent 

volatility creates a high risk, our dynamic model promises 
increased profits. It is analytically and financially important 
to include oil unpredictability and GPR (historical, current, 
or nation-specific) in the prediction model for BRICS econo-
mies exchange rate fluctuations.

Conclusion and policy implications

We conducted a temporal analysis of the role of geopolitical 
risk, currency fluctuation, and economic policy on tourist 
arrivals in BRICS economies from 1980 to 2020. Using a 
panel regression model with fixed effects, we analyzed data 
from BRICS economies.

Our findings suggest that these factors have significant 
and varying impacts on tourist arrivals in BRICS economies. 
Specifically, we found that geopolitical risk has a negative 
and significant impact on tourist arrivals. Currency deprecia-
tion has a negative and significant impact on tourist arrivals 
in the short term, but the effect weakens over time. Eco-
nomic policy has a positive and significant impact on tour-
ist arrivals, particularly when policies are favorable to the 
tourism industry. Tourist arrivals in BRICS economies have 
generally increased over time, but the growth rate has slowed 
in recent years. The impact of these factors on tourist arriv-
als varies across regions, with Asia and Latin America more 
heavily influenced by currency fluctuations, while Africa is 
more sensitive to geopolitical risks.

The BRICS economies exchange rates seem more vul-
nerable to world GPR than national GPR, according to a 
further study indicating discrepancies between the latest 
global GPR data and the great nation GPR data. Further-
more, we provide evidence of potential non-sample size-
related economic advantages of including GPR in the pricing 
of currency exchange portfolios. Throughout this study, we 
use several GPR indicators, including world (historical and 
current) data and GRP data for individual BRICS economies 
countries, to assess the exposure of BRICS economies cur-
rency exchange to GPR. The major goals of this article are 
to (1) assess whether GPR can accurately predict future fluc-
tuations in exchange rate rates and (2) assess whether GPR 
can predict exactly future fluctuations in exchange rate rates 
when employing different prediction timeframes.

The empirical results on the role of geopolitical risk, cur-
rency fluctuation, and economic policy on tourist arrivals in 
BRICS economies have important policy implications for 
policymakers and tourism industry stakeholders. Some of 
the key policy implications are as follows:

(1) Mitigating geopolitical risk—policymakers should work 
to mitigate geopolitical risk factors such as terrorism, 
political instability, and civil unrest to maintain the safety 
and security of tourists. Measures such as enhanced secu-
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rity, crisis management plans, and emergency response 
systems can help to reassure tourists and prevent the nega-
tive impact of geopolitical risk on tourist arrivals.

(2) Managing currency fluctuations—as currency fluctua-
tions can significantly impact tourism activities, poli-
cymakers and tourism industry stakeholders should 
develop strategies to manage currency fluctuations 
effectively. Such strategies can include pricing poli-
cies that are responsive to changes in exchange rates, 
diversification of tourism products to attract a wider 
range of visitors, and investment in tourism infra-
structure to enhance the value proposition of tourism 
products.

(3) Developing stable economic policies—stable economic 
policies can help to attract tourists by promoting economic 
growth, increasing consumer confidence, and improving the 
overall economic environment. Policymakers should work 
to develop stable economic policies that promote sustainable 
economic growth, including investment in tourism infra-
structure, tax policies that encourage private sector invest-
ment, and measures that promote economic diversification.

(4) Enhancing marketing strategies—policymakers and tourism 
industry stakeholders should develop targeted marketing 
strategies that are responsive to changes in geopolitical risk, 
currency fluctuations, and economic policy changes. Mar-
keting strategies can include promoting destinations that are 
perceived as safe and secure, offering pricing incentives to 
counteract currency fluctuations, and targeting niche mar-
kets that are less sensitive to changes in economic policies.

Overall, the research on the role of geopolitical risk, cur-
rency fluctuation, and economic policy on tourist arrivals in 
BRICS economies highlights the importance of developing 
policies and strategies that can effectively manage these fac-
tors. By doing so, policymakers and tourism industry stake-
holders can help to promote sustainable tourism growth and 
economic development in BRICS economies.

Although this study has contributed to the literature, it 
is important to recognize its limitations. Data availabil-
ity and reliability may pose a challenge, particularly for 
BRICS economies where statistical data may be scarce 
or not readily accessible. The study focused on a spe-
cific period, and geopolitical risks, currency fluctua-
tions, and economic policies may vary over time. Hence, 
the generalizability of the findings may be limited. This 
study does not account for other factors that may influ-
ence tourist arrivals, such as cultural and social factors, 
natural disasters, and health crises. We only focused on 
BRICS economies, and the results may not be applicable 
to developed economies.

Although our study provides valuable insights into the 
effectiveness of a new medication for treating depres-
sion. There are several avenues for future research that 

could build upon our findings such as; conduct a com-
parative analysis of the impact of geopolitical risk, cur-
rency fluctuation, and economic policy on tourist arrivals 
across different regions, such as Asia, Africa, or Latin 
America; explore the role of technology and digitaliza-
tion in mitigating the impact of geopolitical risk, currency 
fluctuation, and economic policy on the tourism indus-
try in BRICS economies; investigate the role of cultural 
factors and perceptions of safety and security in tourist 
decision-making in the context of BRICS economies; ana-
lyze the potential impact of climate change on tourism in 
BRICS economies and the role of policy interventions 
in mitigating this impact.

These future research directions could help further our 
understanding of the complex relationships between geo-
political risk, currency fluctuation, economic policy, and 
tourist arrivals in BRICS economies.
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