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crucial financial markets, and understanding its nature and interactions with other financial
markets has attracted the attention of many researchers and economists. Accordingly,
given the increasing importance of financial markets and the complexity of interactions
between them, the main objective of this study is to examine the nonlinear causality
relationship between the gold and foreign exchange markets with the stock market and to
identify the sources of these relationships in Iran during the period from November 2011 to
April 2024. To analyze the relationships between markets, this study employs the Diks-
Panchenko (2006) nonlinear causality approach and the NARDL and GJR-GARCH methods.
Additionally, considering the existence of two important indices in the Tehran Stock
Exchange—the total index and equal-weighted index—both indices were used in this study
to ensure a more precise examination of the subject and the robustness of the results. The
findings of this study indicate that there is a nonlinear bidirectional causality between the
stock market and both the gold and foreign exchange markets in Iran. After confirming the
existence of nonlinear causality, the model was estimated using two methods: NARDL and
GJR-GARCH. Based on the residuals obtained from these two models, the source of the
nonlinear causal relationships was examined. According to the results, the results suggest
that the source of the nonlinear causality relationship between the gold and currency
markets with the stock market is not due to asymmetric cointegration but rather stems
from the volatility persistence in these markets.
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Extended abstract

1. Introduction

The capital market constitutes one of the
most fundamental pillars of any economy,
playing an indispensable role in
stimulating  economic  growth and
development by efficiently channeling idle
and misallocated savings into productive
investment opportunities. Among the
various capital markets in Iran, the Tehran
Stock Exchange stands out as one of the
most significant, which operates as a
primary venue for the trading of financial
assets by both individual and institutional
participants. It is widely recognized that,
in the absence of a dynamic and robust
stock market, the achievement of
sustainable economic growth and long-
term development goals would be largely
unattainable.

Given this critical role, a
comprehensive understanding of the
stock market’s behavior and its intricate
interactions with other economic sectors
has consistently attracted the attention of
academics, policymakers, and
practitioners alike. Among the external
forces most profoundly impacting the
stock market is the foreign exchange
market. The exchange rate serves as a
principal economic indicator, reflecting
the relative strength of a nation’s currency
and providing essential signals regarding
the country’s standing in the global
€conomic arena.

In today’s increasingly interconnected
world—marked by the expansion of
international trade, accelerated cross-
border investment, and the liberalization
of capital flows—the interdependence
between foreign exchange and stock
markets has become notably more
pronounced. Given the crucial roles that

these markets play in the broader process
of economic development and considering
their deepening linkages, a rigorous
investigation of the causal interactions

between them is of paramount
importance.
Additionally, the gold  market

represents another significant economic
domain with close linkages to the stock
market. Gold persists as a key asset for
investors and is widely valued as a safe-
haven investment during periods of
financial turbulence. As one of the world’s
largest and most liquid markets, the gold
market wields substantial influence over a
variety of economic variables, including
stock market indices. Its behavior,
therefore, holds important implications
for both financial market stability and
overall economic performance.

2. Method

In this study, the Diks-Panchenko (2006)
nonlinear causality test is employed to
examine the nonlinear causal relationships
among the variables. Furthermore, the
Nonlinear Autoregressive Distributed Lag

(NARDL) model and the Glosten-
Jagannathan-Runkle Generalized
Autoregressive Conditional

Heteroskedasticity (GJR-GARCH) method
are utilized to investigate the underlying
sources of these nonlinearities. The Diks-
Panchenko nonlinear causality test, in
particular, offers a novel and robust
framework for identifying and analyzing
complex interdependencies between
economic variables.

3. Results

The results of the nonlinear causality
analysis reveal the existence of
bidirectional nonlinear causal
relationships between gold prices and
both the total and equal-weighted stock
indices. Similarly, a two-way nonlinear
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causality is detected between the
exchange rate and both the total and
equal-weighted indices. Collectively,
these outcomes indicate the presence of
bidirectional nonlinear causal linkages
among the foreign exchange, gold, and
stock markets.

To explore the sources of these
nonlinear causalities, the NARDL and GJR-
GARCH methods are applied to examine
the nonlinear relations among the
variables. The nonlinear causality tests
conducted on the residuals of the NARDL
models confirm that the bidirectional
nonlinear causal relationships between
the stock market and the gold and foreign
exchange markets persist even after
filtering for asymmetries. This suggests
that the observed nonlinear causalities
cannot be  attributed merely to
asymmetric effects, as removing such
asymmetry does not eliminate these
relationships. Therefore, the source of the
nonlinear causality relationship between
the gold and currency markets with the
stock market is not due to asymmetric
cointegration.

Further analysis using the GARCH
approach demonstrates that the nonlinear
causality from the stock market to the
foreign exchange and gold markets
vanishes after the GARCH filter is applied
across all lags. Moreover, except for a few
lags, the nonlinear causality running from
the foreign exchange and gold markets to
the stock market also disappears post-
filtering. These results are robust across
both total and equal-weighted indices,
lending further credibility to the findings.

In summary, the evidence suggests that
the nonlinear relationships among the
gold, foreign exchange, and stock markets
predominantly arise from volatility and
instability inherent within these markets.

These markets are frequently subject to
uncertainty and exogenous shocks,
including events such as financial crises,
wars, and political tensions. Such
phenomena contribute to the fragility of
financial systems and induce heightened
volatility, thereby manifesting as nonlinear
behavior in the linkages among these
markets. Consequently, the
interconnections between the stock, gold,
and foreign exchange markets are
intrinsically nonlinear, reflecting the
complex and dynamic nature of financial
systems.

4. Conclusion

The present study highlights the intricate
and inherently nonlinear interactions that
exist among financial markets, revealing
that the prediction of their mutual
movements poses significant challenges.
Such complexity arises from the dynamic
and sometimes unpredictable responses
of these markets to both domestic and
international economic shocks, regulatory
developments, and global macroeconomic
trends. Accordingly, a comprehensive
understanding of the mutual behaviors
and linkages among financial markets—
encompassing stock, gold, and foreign
exchange markets—is indispensable for a
wide range of stakeholders, including
investors, portfolio managers, and
policymakers.

Given the evidence from this research,
it is recommended that investors shift
from conventional linear models toward
advanced nonlinear analytical frameworks
when forecasting stock market trends.
Recognizing and integrating the nonlinear
effects and the spillover impacts from
other financial markets can enhance the
accuracy of market predictions and
improve risk management strategies. Such
an approach enables market participants
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to better anticipate potential periods of
heightened instability or contagion across
markets, thereby supporting more
informed investment decisions.

For  policymakers, the  results
underscore the importance of considering
the bidirectional influences among
financial markets in the formulation of
macroeconomic policies and regulatory
measures. Policymakers should recognize
that shocks or volatility in one financial
market can swiftly transmit to others,
amplifying overall market instability. Thus,
the design and implementation of effective
policy interventions—such as
macroprudential regulations, currency
controls, or capital management
measures—should take into account the
complex web of inter-market
relationships.

Furthermore, since the stock and gold
markets exert a pronounced influence on
foreign exchange market volatility, it is
imperative for governmental authorities to
prioritize currency market stability. This
can be accomplished through vigilant
surveillance of international trade flows,
robust oversight of financial channels, and
prudent management of cross-border
capital movements. In addition, fostering

greater transparency and ensuring the
timely  dissemination of  accurate
information in financial markets can
significantly reduce wuncertainty and
speculative behavior, which are often
drivers of excessive volatility. Finally,
enhancing information transparency
within financial markets and enforcing
robust regulatory standards are crucial
steps in preventing major disruptions and
episodes of extreme volatility. Such
measures can contribute to the overall
stability and resilience of the financial
system.
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