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The study examines the dynamic linkages among BRIC (Brazil,
Russia, India, and China) stock markets and key global financial
assets: gold, Bitcoin, U.S. Treasury bonds, and the CBOE Volatility
Index (VIX). During financial turbulence, investors often divert
their investments towards safe-haven assets, but empirical research
on dynamic linkages of these variables with BRIC equity markets
is limited. Using secondary data from 2015 to 2025, this study
addresses this gap employing the Auto-regressive Distributed Lag
(ARDL) framework, to study both short-run and long-run dynamics
between the MSCI BRIC index (dependent variable) and global
assets (Bitcoin, VIX, gold, and bonds as explanatory variables). The
results confirm a long-run co-integrating relationship between the
dependent (BRIC) and explanatory variables (bitcoin, VIX, gold
and bonds). The VIX has a significant negative impact on BRIC
stock indices in both the short and long run. U.S. Treasury bonds
also show a negative long-run relationship, consistent with flight-
to-safety behaviour. Conversely, gold has a significant positive
long-run impact, with both gold and bonds showing a positive short-
run effect. These findings highlight the importance of balanced
portfolios, the hedging abilities of gold, and the stabilizing role of
bonds in risk management for emerging markets.
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1. Introduction

Investors often use hedging tools or diversify their portfolios to protect
their investments. During financial turbulence, they frequently
reallocate capital toward safe-haven assets such as gold, Bitcoin and
U.S. Treasury bonds (Aloui et al., 2018; Baur & Lucey, 2010). The
theory of a safe-haven asset was introduced by Baur and Lucey (2010),
who defined it as an asset that is negatively correlated or uncorrelated
with other asset during periods of market turmoil. Gold, long regarded
as a store of value, provides hedging benefits (Chkili, 2016; Dey &
Sampath, 2018), but its role has been questioned during various crises,
such as the Global Financial Crisis (2008), COVID-19 pandemic and
the Russia-Ukraine war. Studies provide mixed evidence of gold’s
interrelationships, stronger in crises but weaker in stable periods, with
gold—equity links varying across studies. Some studies found positive
association (Singhal et al., 2019) while as others report weak/negative
correlations (Dong et al., 2012; Gokmenoglu & Fazlollahi, 2015).

More recently, Bitcoin has gained global attention, being the first
decentralized digital asset. Often referred to as “digital gold”, it
operates independently of central banks, exhibits hedging ability and
has been widely studied for its safe-haven capacity, particularly in
relation to traditional assets like the U.S. dollar, crude oil and gold
(Dyhrberg, 2016; Wei et al., 2023). Some studies found evidence of a
strong co-movement between gold and Bitcoin (Bouoiyour et al., 2019),
whereas others reported weaker or no co-movement (Baur et al., 2018;
Ibrahim & Basah, 2022). Another strand of research showed that both
gold and Bitcoin continued to act as safe-haven assets during the
COVID-19 outbreak and maintained significant relationship with
financial markets (Ji et al., 2020; Salisu et al., 2021), while others
(Conlon et al., 2020; Akhtaruzzaman et al., 2021) highlighted their
declining linkages.

In addition to traditional assets, investors are often drawn to U.S.
Treasury bonds, which play a crucial role in global financial markets.
These bonds are widely recognized as fixed-income securities and
become particularly attractive during times of crisis. A negative
correlation between BRIC bonds (Brazil and Russia) and equity
markets was reported during crises, while India’s bonds remain
unaffected (Bianconi et al., 2013).

Beyond that, investors typically create a diversified basket of assets
to enhance profitability. Among these, one of the most important
variables is the CBOE Volatility Index (CBOE VIX), commonly known
as the “fear index”. The VIX measures the short-term volatility of S&P
500 options (Prasad et al., 2022) and is widely used to gauge market
sentiment. It serves as an essential tool for risk management and
portfolio diversification in capital markets (Bantwa, 2017; Chandra &
Thenmozhi, 2015). However, other researchers emphasize its role
primarily as a fear gauge, reflecting perceived risk in the market
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(Whaley, 2000; Giot, 2005). Rising fluctuations in the VIX indicate
shift in risk perception, often linked to global market shocks and
broader macroeconomic factors (Le et al., 2019; Su et al., 2019).
Existing studies have explored the relationship between gold and the
VIX across both crises and stable periods (Hood & Malik, 2013;
Choudhry et al., 2015), while others have examined how stock markets
respond to increases in the VIX (Giot, 2005; Chang et al., 2018;
Shahzad et al., 2022).

Against this backdrop, the selection of BRIC countries provides an
interesting research ground to examine dynamic interactions amongst
the emerging economies and safe-haven assets. The reason of
incorporating BRIC countries is that, their share of global GDP rose
from 8% in 2001 to 25% in 2019 (Zhang & Giouvris, 2022),
highlighting their importance in shaping global financial markets.
BRIC markets, characterized by elevated risk-premiums, information
imbalances and volatility clustering impact the herding in investors
behavior (Adu et al., 2015; Huang et al., 2015). The studies reveal time-
varying correlations and hedging effectiveness (Chkili, 2016; Shahzad
et al., 2022; Aloui et al., 2023) and gold outperforms Bitcoin as a safer
hedge during market stress (Belguith et al., 2025).

Despite an exhaustive literature focused on safe-haven assets,
studies primarily examined the volatility indices, precious metals and
cryptocurrencies individually or in limited combinations. However,
selected studies focus on the dynamic and joint interactions of financial
assets with emerging BRIC markets.

This study has contributed to the existing literature in three important
ways. Firstly, it offers a comprehensive analysis of among BRIC
markets and global financial assets like gold, Bitcoin, the CBOE VIX
and U.S. Treasury bonds. Secondly, the choice of emerging economies
provides insights into how precious metals, fixed income securities and
cryptocurrency behave in markets defined by structural differences and
high volatility compared to developed markets. Thirdly, the study
employs the Auto-regressive Distributed Lag (ARDL) approach to
measure both short-run and long-run dynamics, offering a deep analysis
of the dynamic interactions among the asset classes.

This study contributes to the literature on safe-haven assets and
offers practical insights for investors, policymakers, and institutions in
developing effective risk management and diversification strategies.
The study is divided into six parts. The second section contains the
literature review. Section three discusses conceptual framework and
section fourth discusses the data and methodology. The five section
explains the analysis. The conclusion is presented in the last section.

2. Literature review
The growing integration of emerging markets, particularly the BRIC
economies into global financial systems has raised concerns about their
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vulnerability to external shocks. This has highlighted the role of
alternative assets in maintaining financial stability. Extensive research
has studied the interlinkages among assets like gold, Bitcoin, volatility
index (VIX), and crude oil, each suggesting different implications for
risk management and portfolio diversification.

2.1. Gold-stock market relationship

Periods of heightened fear index typically coincide with downturns in
stock markets, prompting investors to shift from high-risk assets to
those offering safe-haven properties, such as gold. Gold, historically
regarded as a store of value, provides both hedging and diversification
benefits (Baur & Lucey, 2010; Chkili, 2016; Dey & Sampath, 2018).

Empirical evidence further shows that the role of gold becomes more
pronounced during distress periods (Wen & Cheng, 2018; Kinateder et
al., 2021; Akhtaruzzaman et al., 2024), like during the Global Financial
Crisis (2008), COVID-19 pandemic and the Russia-Ukraine war.
During these events, it often tends to exhibit a negative correlation with
equity markets (Jain & Biswal, 2016).

In the BRICS bloc, Chkili (2016) employed DCC' models and found
that correlations between gold and stocks fluctuate from low to negative
during stress periods. Similar findings were reported for India (Dey &
Sampath, 2018). However, Dar and Maitra (2017) found relatively
stable gold—stock relationships in India and the U.S.

The evidence on gold’s relationship with equities is therefore mixed,
1.e., stronger in times of crisis but weaker in stable periods, highlighting
the importance of time-varying analysis in BRIC markets. The cross-
market analyses also suggest inconsistent gold—stock relationships:
some studies highlight a positive association (Singhal et al., 2019),
while others suggest weak or negative correlations depending on time,
country, and methodology (Dong et al., 2012; Gokmenoglu &
Fazlollahi, 2015).

2.2. Interactions among VIX, gold and equity markets
The VIX is widely recognised as a barometer to measure investor fear
and forecasting stock market volatility (Whaley, 2000; Giot, 2005).
During crises, gold and VIX share positive correlation. When VIX
increases, investors often buy more gold, which drives an upward price
movement. Conversely, in stable periods, as the uncertainty index
decreases and investor fear subsides, gold may lose its value compared
to other assets that have fixed interest rates, like bonds. However, the
interrelationship between the two is not linear, as other factors such as
currency movements and interest rates also influence gold prices (Hood
& Malik, 2013).

Choudhry et al. (2015) examine the nonlinear dynamic co-

1. Dynamic Conditional Correlation
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movements between gold and equities, finding that the relationship
strengthens during crises periods. Their results also reveal a
bidirectional linkage between gold—stock returns and the volatility
index. Chai et al. (2021), and Yatie (2022) found gold prices are
positively influenced through fluctuations in the VIX and crude oil
markets, with crude oil being the dominant factor. Among forecasting
approaches, the STL-ETS model provided the best predictive
performance compared to neural network and Bayesian models.

Interestingly, gold acts as a reliable hedge against stock returns and
volatility in stable conditions. Fakhfekh et al. (2023) highlight that VIX
holds the most dominant influence with stock market indices, compared
to cryptocurrencies and gold. Empirical evidence further shows that
stock returns decrease with VIX shocks in U.S. and European markets
(Chang et al., 2018), while sharp spikes in the VIX may reflect market
recovery (Giot, 2005). Moreover, Shahzad et al. (2022) reported time-
varying interrelationships between VIX-BRICS markets. Similarly,
Sharma and Malik (2022) found that higher VIX, COVID-19 deaths
and reduce in oil prices had a negative impact on BRIC markets in short
run. All countries recovered in long run—except Russia, due to heavy
dependence on oil. Other studies also explored the interplay between
VIX and commodities, currencies and fixed income securities
(Boscaljon & Clark, 2013).

2.3. Relationship between bitcoin and gold

Bitcoin, often categorised as “digital gold” (Baur & Hoang, 2021;
Jarefio et al., 2020), exhibits some behavioural patterns akin to gold
(Dyhrberg, 2016). However, the evidence is mixed. While some studies
suggest stronger correlations (Bouoiyour et al., 2019), others report
weaker or even absent correlations (Baur et al., 2018; Ibrahim & Basah,
2022).

Aloui et al. (2023), using NARDL!, found a positive association of
cryptocurrencies with G7 and BRICS stock indices, the VIX, gold, and
oil both before and during the pandemic. Both gold and Bitcoin
demonstrate hedging properties and stronger linkages; however,
Belguith et al. (2025), applying copula approach highlights that gold
offers greater hedging effectiveness than Bitcoin during market
downturns, particularly in BRICS-plus economies. The literature is not
limited to static correlations, researchers also explored dynamic
interrelationships using DCC model and wavelet coherence Kang et al.
(2019) and spillover effects utilizing SVAR Aliu et al. (2024),
highlighting mixed results on the relationships of Bitcoin-gold.

2.4. Financial markets and alternative assets during crisis periods
Recent studies have explored the performance of gold,

I. Nonlinear Autoregressive Distributed Lag
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cryptocurrencies, or other alternative assets during turbulent periods
such as COVID-19. Dutta et al. (2020), via a conditional correlation
model (DCC), found out gold maintains a stronger correlation with
crude oil, compared to bitcoin. Similar conclusion was provided by
Kristoufek (2020), who employed a quantile correlation approach.

Liu et al. (2023), employing asymmetric co-integration and Granger
causality tests, reported significant nonlinear relationships between
gold, oil, the U.S. dollar, and Bitcoin both pre and post COVID-19
outbreak. Specifically, before the outbreak, gold prices were influenced
by Bitcoin, while after the outbreak, a decline in crude oil prices led to
a fall in Bitcoin prices, highlighting the changing dynamics brought
about by COVID-19.

Zeng et al. (2023) explored the dynamic correlation between gold,
Bitcoin, developed and regional equity markets through TVP-VAR and
Vine-Copula approach. They found spillover effect from Bitcoin to the
Pakistani and Chinese stock markets.

Another study by Amoako et al. (2022) employed wavelet technique,
and highlighted positive correlation among commodities, VIX and
equities in long run. Except Russia, other countries in BRICS were
more suspectable to external shocks.

Frikha et al. (2024) examined the co-movements among equities,
gold, Bitcoin, oil, wheat and carbon futures. The study found time
varying interrelationships increased during COVID-19 outbreak, while
as declined in the Russia-Ukraine war. However, a short-run negative
correlation was seen between VIX and equities.

2.5. Research gap and contribution of the study

Overall, the literature reveals mixed and time-varying evidence on
interrelationships of gold, Bitcoin, and the VIX, particularly within
BRICS economies. While gold maintains a stronger and more
consistent linkage during crises, Bitcoin exhibits weaker connections
than gold. However, the VIX stands out as a key indicator of market
dynamics, but its relationship with equities and gold is context-
dependent and non-linear.

Despite the growing literature on global financial markets and assets,
several gaps exist. Firstly, many studies focus on static or bivariate
relationships, such as gold—stock, VIX—gold, stock—VIX, or Bitcoin—
gold, and some even consider triple-asset linkages. However, few
studies explicitly examine the joint role of riskier assets, fixed-income
securities, volatility indices, and equities in shaping stock market
dynamics. Secondly, most studies focus towards the developed nations,
leaving emerging markets particularly (BRIC) unexplored. Thirdly,
prior research falls short in addressing both the short and long run
dynamics that are crucial for capturing the complexity of global
financial markets.
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3. Conceptual framework

The theoretical background of this study explains the relationship
between global financial assets and BRIC markets (Figure 1). During
periods of financial stress, alternative instruments such as gold and
bitcoin are often considered as safe-haven and hedging assets.
Similarly, U.S Treasury bonds characterised by fixed-income and low
risk are attractive investments during crisis, while the CBOE VIX index
represents market volatility and investor sentiment. So, change in these
variables jointly might influence the BRIC markets behaviour with the
help of risk-management strategies and portfolio allocation. Therefore,
this study examines the intricate relationship of BRIC equity markets
and global financial indicators.

Diversified Assets Leading to Market Stability:

A Conceptual Framework
i
g

(2 [0~ [0==]
I : . I !
T@ BRIC Stock Markets

(Brazil « Russia * India ¢ China)

!

( )
| Portfolio Diversification + Hedging « Market Stability ,
[
| |
| DR Al |
>

Multiple Assets, One Goal: A Stable and Resilient Financial Future.

-

Figure 1. Conceptual framework

4. Data and Methodology

Secondary data has been used in the study covering the reference period
from 01-01-2015 to 15-08-2025. The data for the variables namely
Bitcoin, Volatility Index, Gold prices, U.S. Treasury bond yield and
MSCI (Morgan Stanley Capital International) BRIC index, has been
taken from Investing.com. MSCI BRIC index is the dependent variable
for this study whereas Bitcoin, Volatility Index, Gold prices and U.S.
Treasury bond yield are the explanatory or independent variables.

The first step in the econometric methodology adopted in the present
study was a descriptive statistical analysis conducted to understand the
behaviour of data. Mean and standard deviation were the summary
statistical measures used to describe the general behaviour of data in the
study. After performing the descriptive analysis of data, the pairwise
correlation analysis was performed to ascertain the degree of linear
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relationship between dependent and independent variables using
coefficient of correlation, the value of which ranges from -1 to +1.

It is important to check the stationarity of variables in any
econometric analysis and in this study, we have used the standard unit
root test for time series data known as Augmented Dickey-Fuller (ADF)
test (Dickey & Fuller, 1981). Stationarity in a data set indicates that its
statistical properties, like mean, variance and covariance, have
remained constant and not changed over time. In order to check the
stationarity of our time-series data set employing the ADF test, the
following null hypothesis was tested:

Null Hypothesis (Ho): A unit root is present in the time series data.

In order to assess the long-run and short-run relationship between
the dependent and explanatory variables, the present study uses Auto-
regressive Distributed Lag (ARDL) model (Pesaran & Shin, 1999).
ARDL model puts a limitation of strict stationarity bounds as results get
invalidated if variables are integrated of order (2), however, the use of
ARDL model is justified on the basis of the results of stationarity test
as ARDL model requires variables to be stationary at level, 1(0) or
integrated of order 1, I(1), or mix of I(0) and I(1) and also due to its
superiority over traditional methods. Moreover, the ARDL model is
considered as a robust method to assess the dynamic linkages and the
short-run and long-run relationship among variables (ibid).

When data analysis is conducted on a time series data and the model
of regression includes both present and past or lagged values of the
explanatory variables or regressors, it is known as distributed-lag model
and as an extension to this, when regression model includes the past or
lagged values of the dependent variable as well, it is called an
autoregressive model. An autoregressive distributed-lag (ARDL)
model is the one where it is assumed that the dependent variable is a
function of both its past or lagged value as well as the present and past
or lagged values of the independent variables (Equation 1).

Yt=a+ F0Xt+ F1Xt—1+ F2Xt-2 + & (1)
Whereas, Equation (2) represents an autoregressive model.
Yi=a+ AXt+ yYt-1+¢ ()

The ARDL model in the study aims at testing the following null
hypotheses:

Hoi: There exists no long-run co-integration between the dependent
(BRIC) and explanatory variables (bitcoin, VIX, gold and bonds).
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Ho2: The explanatory variables (bitcoin, VIX, gold and bonds) exert
no short-run impact on dependent variable (BRIC).

Hos: The explanatory variables (bitcoin, VIX, gold and bonds) exert
no long-run impact on dependent variable (BRIC).

The ARDL model used to test the long-run and short-run relationship
between the variables in the present study is specified by Equation (3).

ABRIC; = ¢ + 0:BRICi1 + Ozbitcoinet + 03VIXi1 +0s4golder +
Osbonds.i + YP @A BRIC. + X% B Abitcoing +
Y2 YALVIXui+ X% §ALgoldui+ X% oALbondsi+&  (3)

where A denotes the 1% difference operator, ¢ stands for the drift
component, 01, ..., 0s indicate the long-run multipliers and & is the error
term.

5. Empirical results and discussion

The starting point of our analysis is to check the behaviour of data using
descriptive analysis. The summary statistics presented in Table 1
indicate the mean and standard deviation of variables used in the study.

Table 1. Descriptive statistics
Variable  Obs Mean Std. dev.  Min Max
BRIC 2,676 547.1976 98.92281 309.86  843.36
Bitcoin 2,676 25075.02 28773.69 164.9 1233234
VIX 2,676 18.38837 7.234427  9.14 82.69
Gold 2,676 1701.533 532.2191 1049.6 3501.8
Bonds 2,676 2.59945 1.122315 0.512 4.99

After checking the summary statistics (Table 1), we perform the
correlational analysis to test the degree of linear relationship between
dependent and explanatory variables (Table 2).

Table 2. Correlation
BRIC Bitcoin VIX Gold Bonds
BRIC 1.0000
0.4976  1.0000

Bitcoin 0.0000
0.1063  0.0570  1.0000
VIX 0.0000 0.0032
Gold 0.4539 09249 0.1840 1.0000
0.0000 0.0000 0.0000
-0.1131 0.5536 -0.2239 0.5449 1.0000
Bonds

0.0000  0.0000  0.0000 0.0000
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As shown in Table 2, there exists a significant positive correlation
between BRIC and bitcoin (0.4976), BRIC and VIX (0.1063), BRIC
and gold (0.4539) at 1% level of significance. However, BRIC index
has a significant negative correlation with bonds (-0.1131) at 1% level
of significance. Bitcoin exhibits a weak positive correlation with VIX
(0.0570), strong positive correlation with gold (0.9249) and a moderate
positive correlation with bonds (0.5536) at 1% level of significance.
Volatility index (VIX) has a weak positive correlation with gold
(0.1840) and a weak negative correlation with bonds (-0.2239) with
bonds at 1% significance level. Moreover, gold has a moderate positive
correlation with bonds (0.5449) at 1% significance level.

Due to high correlation between gold and Bitcoin, we test for multi-
collinearity which is an important assumption of regression because
presence of multicollinearity among variables makes the regression
coefficients unstable and standard errors inflated and meaningless.
Multi-collinearity is present in the variables if the Variance Inflation
Factor (VIF) value is more than 10 (Gujarati, 2007). The results of
multicollinearity test given in Table 3 which show that there is no
multicollinearity as the mean VIF value (4.74) is less than 10.

Table 3. Multicollinearity
Variable VIF 1/VIF

Gold 832 0.120133
Bitcoin 7.63 0.130989
Bonds 1.69 0.593253
VIX 1.32  0.758716

Mean VIF 4.74

Another assumption of classical linear regression states that error
terms or disturbances should be serially correlated with each other. In
order to test for this auto-correlation in this study, we have used Durbin-
Watson test. In case the value of Durbin-Watson statistics is found to
be less than 1.75 or more than 2.25, the presence of auto-correlation is
established. The autocorrelation test results (Table 4) reveal that there
is no auto-correlation between the variables, as D-Watson statistics is
less than 2.25.

Table 4. Auto-correlation

D-statistics (9, 2675) 1.99

The classical linear regression model assumes the presence of
homoscedasticity, which means that the variance of disturbance,
conditional upon the value of the independent variables, is always
constant. In the present study, we have used Breusch-pagan
heteroscadasticity test the null hypothesis of which is presence of
homoscedasticity. The P-value is 0.0000 (Table 5) which leads to
rejection of null hypothesis and establishes presence of
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heteroscedasticity which the model addresses using robust standard
errors.
Table 5. Breusch—Pagan test for heteroscedasticity

Test Chi? Prob.>Chi?

Hy: Constant variance

Breusch-Pagan test for heteroscedasticity 36.14 0.0000

Next, the data was checked for stationarity by conducting ADF unit
root test (Table 6). It was found that the variable namely VIX (Volatility
index) is stationary at level rejecting the null hypothesis of presence of
unit root in the data series, whereas, all other variables, BRIC, bitcoin,
gold and bonds are stationary at first difference.

Table 6. ADF test of stationarity
ADF unit root test

Variables Level 1% difference Decision
t-statistics p-value t-statistics p-value
BRIC -1.68 0.438 -47.62 0.000 Stationary at 1% difference
Bitcoin 0.96 0.993 -53.07 0.000 Stationary at 1% difference
VIX -7.08 0.000 - - Stationary at level
Gold 1.66 0.998 -53.00 0.000 Stationary at 1% difference
Bonds -0.83 0.810 -53.32 0.000 Stationary at 1* difference

Based on the results of ADF unit root test, the Auto-regressive
Distributed Lag (ARDL) model is found to be suitable for this study as
ARDL model requires variables to be stationary at level, 1(0) or
integrated of order 1, I(1), or mix of [(0) and I(1) (Pesaran & Shin, 1999).
The latter is true in our case and therefore, we use ARDL model to test
the short-run and long-run impact of explanatory variables on the
dependent variable. The ARDL test results are presented in Table 7 and
the visual representation is also depicted in Figures 2 & 3. It is found that
the error correction term (ECT), also known as speed of adjustment, used
to ascertain the long-run co-integration between the variables shows the
presence of a long-run co-integrating relationship at 1% level of
significance (P<.01) between the dependent (BRIC) and explanatory
variables (bitcoin, VIX, gold and bonds). This implies that any deviation
from the long-run equilibrium would be corrected at -0.0047 speed of
adjustment as it falls within the benchmark limit (i.e., negative value
between 0 to -2). However, it depicts a slow convergence towards the
long-run equilibrium following a market shock. The results of ARDL
bounds test also confirms co-integration between variables as the F-
statistic is 6.78 which is more than I(1) upper bound 4.35 (Table 8).
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Table 7. Results of ARDL model

@
D.BRIC
ECT
-0.00480%**
L.BRIC (2.91)
LR
- - kk
- O vix o
0.700%* —150 7%
Gold (2.64) Bonds (-3.42)
SR
- ) koK
D.VIX (()_?2431) D.Gold O'(zg.7681)
9.497*** 2.299
D.Bonds (4.16) cons (1.82)
N 2675

t statistics in parentheses
* P <0.05, ** P<0.01, *** P <0.001

Table 8. ARDL bounds test
* Qutput: F(5, 2661) = 6.78 * Prob > F = 0.0000

Variable

Figure 2. Long-run coefficients (ARDL model)

Coefliclent

Variable

Figure 3. Short-run coefficients (ARDL model)
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Moreover, the ARDL test results reveal that except bitcoin, the
explanatory variables namely VIX (-30) and bonds (-150.7) have a
statistically significant negative long-run impact on BRIC index at 10%
and 1% significance level respectively whereas gold (0.70) is found to
have a statistically significant positive long-run impact on BRIC index
at 10% significance level. The negative value of Volatility Index
indicates that the BRIC markets are sensitive to global uncertainty. As
risk aversion increases globally in the long-run (i.e., a higher value of
VIX), there is a tendency of capital to squeeze out of emerging markets
like the BRIC countries toward safe-haven assets. The higher bond
yields make the long-run BRIC index face a pressure downwards which
reflects the shift in the interest rate environment, favouring fixed-
income assets more than the emerging market equities. The significant
positive coefficient for gold reveals that BRIC markets move in line
with the prices in commodity markets. Since many BRIC economies,
especially Brazil and Russia, are main commodity exporters, gold acts
as a broader "commodity boom" proxy supporting their equity markets.

The short-run ARDL test results reveal that VIX (-0.954) exerts a
statistically significant negative short-run impact on BRIC index at 1%
significance level, however, gold (0.037) and bonds (9.497) exhibit a
statistically significant positive short-run impact on BRIC index at 1%
significance level. The negative short-run impact of VIX implies the
vulnerability of BRIC economies to sudden spikes facing sell-offs in
rising volatility situations. Positive coefficient in gold prices is seen as
promising for BRIC equity investors, which reinforces the "risk-on"
sentiment related to the strength of the commodity. The positive
coefficient for bond reveals that rising bond yields might give a
liquidity boost to emerging economies in the short-run, even if there
exists an inverse long-run relationship.

The findings of the study reveal a significant positive correlation
between the BRIC index and Bitcoin, VIX and gold, while bonds share
a negative correlation. However, the results of ARDL confirm a long-
run co-integration among the variables, with gold exerting positive
long-run impact on BRIC markets, whereas VIX and bonds showing
negative impacts. These findings align with Damodaran (2025) and
Singhal et al. (2019), which observed a positive gold and equity
relationship, exhibiting gold’s role as diversifier.

Similarly, Sharma and Malik (2022), and Frikha et al. (2024) found
that VIX had a negative short-run impact on BRIC markets. The
negative long-run bond and equity relationship corroborate with
Molenaar (2024), Adrian et al. (2025), Boscaljon and Clark (2013), and
Bianconi et al. (2013) during crises.

6. Conclusion
The present study investigates the dynamic interlinkages among BRIC
stock markets and the global financial assets—gold, Bitcoin, U.S.
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Treasury bonds, and the CBOE volatility index—over the period from
2015 to 2025. The findings of ARDL test reveal that the volatility index
exerts a significant negative impact on BRIC stock indices in both the
short and long run, which confirms the role of VIX in investor fear and
uncertainty associated with markets. U.S. Treasury bonds also show a
significant negative association with BRIC index in the long run, which
aligns with the flight-to-safety behaviour which is seen particularly
during market downturns.

An important finding from the ARDL co-integration test confirms
the long-run equilibrium linkages among the variables, underscoring a
consistent impact of shifts in global risk sentiment and cryptocurrency
dynamics on the equities of emerging markets. The ARDL short-run
results highlight the influence of gold and bonds in giving buffers
during volatility spikes. The error correction term reveals that the BRIC
markets do converge to the equilibrium, however, slow convergence
suggests that the "memory" of shocks remains for some period and this
slow adjustment suggests use of dynamic capital buffers among other
macro-prudential tools to enhance the post-shock convergence.
However, these findings underscore the importance of having a
balanced portfolio that comprises the traditional safe-haven assets,
despite the growing popularity of digital assets like cryptocurrency.

Policymakers can also gain insights about short-long run dynamics
from global assets and ways to examine financial market stability. The
results suggests that gold has important hedging abilities, whereas the
predictive power of volatility index and the stabilizing impact of bonds
are significant for risk management in emerging market economies.
Resilience should be prioritized by the policymakers in BRIC
economies against global volatility, owing to the negative VIX
coefficient signalling capital flight in times of uncertainty. Also,
sovereign wealth funds can be developed that are linked to gold to act
as a buffer for commodity-dependent countries like Brazil and Russia.
The BRIC policymakers should work toward addressing the bond
divergence—positive  short-run  versus negative long-run—by
promoting the bond markets for possible liquidity inflows while
mitigating the outflows which are yield-driven. The joint bond funds
can be developed by the governments of BRIC countries to coupe up
with the international fixed-income shifts and stabilize the stock
valuations.
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