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ABSTRACT

This study aims to investigate the dynamics of shock spillovers among the oil, gold, foreign exchange,
stock, and fixed-income fund markets in Iran. To this end, a Time-Varying Parameter Vector
Autoregression (TVP-VAR) model is employed, allowing for an analysis of dynamic and time-varying
interrelationships among these markets. Unlike conventional approaches that primarily examine market
connectedness from an overall or static perspective, this study decomposes spillovers into total,
contemporaneous, and lagged connectedness, thereby enabling the separate assessment of the immediate
and gradual transmission of shocks. At the same time, fixed-income funds are incorporated into the risk-
transmission network as an important instrument for liquidity management alongside other financial
markets. The results indicate that fixed-income funds are the primary transmitters of shocks among the
assets under investigation and, from this perspective, play a signaling role in the market. In contrast, the
oil market exhibits the highest level of shock reception from other markets. Furthermore, given its
rpl;\ti\/nl\/ lower net eonnectadness with nther comnnnents nf the netwinrk the fareinn exchanne market
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1. Introduction

The increasing integration of financial and commodity
markets has accelerated the transmission of economic,
financial, and geopolitical shocks across asset classes. This
issue is particularly important in Iran, where oil, gold,
foreign exchange, and stock markets play major roles in
investment and economic policymaking. Alongside these
traditional markets, fixed-income funds have become
important investment instruments because of their role in
liquidity management and risk reduction. However, their
position in the transmission of shocks among Iranian
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financial and commodity markets has received limited
attention. This study therefore investigates the dynamic
connectedness and spillovers among the oil, gold, foreign
exchange, stock, and fixed-income fund markets in Iran,
with  particular emphasis on distinguishing total,
contemporaneous, and lagged connectedness.

1.2. Theoretical Framework and Literature Review

The theoretical foundation of the study is based on the
literature on financial-market connectedness and shock
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transmission. Interdependence among asset markets allows
shocks originating in one market to affect other markets
through liquidity movements, investor expectations, changes in
risk appetite, and macroeconomic channels. In oil-dependent
economies, oil-price fluctuations can influence exchange rates,
stock markets, capital flows, and broader economic conditions.
Gold, by contrast, may provide protection during periods of
financial stress because of its ability to preserve value.
Exchange-rate movements can also affect commodity markets,
particularly because oil and gold are predominantly priced in
U.S. dollars in international markets.

Previous studies have documented substantial spillovers
among oil, gold, foreign exchange, and stock markets and have
shown that connectedness tends to intensify during crises,
sanctions, pandemics, and geopolitical tensions. However,
much of the previous literature has focused on traditional asset
markets and has examined connectedness in aggregate, without
clearly distinguishing immediate from delayed effects. The
Diebold-Yilmaz framework provides a basis for measuring the
intensity and direction of shock transmission through forecast
error variance decomposition. Balli et al. (2023) extended this
framework by introducing an approach that decomposes
connectedness into contemporaneous and lagged components.
This distinction makes it possible to identify shocks transmitted
immediately as well as those whose effects emerge with a time
delay. The present study contributes to this literature by
incorporating fixed-income funds into the network of major
Iranian asset markets.

2. Methodology

The study employs the contemporaneous and lagged R?-
decomposed connectedness approach developed by Balli et
al. (2023). The network consists of five markets: foreign
exchange, stocks, oil, gold, and fixed-income funds.
Descriptive statistics and correlation structures are first
examined, while stationarity is assessed using the Elliott—
Rothenberg-Stock (ERS) unit-root test. The optimal lag
length is selected according to the Akaike Information
Criterion (AIC), Schwarz Criterion (SC), and Hannan-
Quinn Criterion (HQ).

The R2-decomposed connectedness framework is then
applied to quantify the overall transmission of shocks across
the five markets and to decompose total connectedness into
contemporaneous and lagged components.  This
decomposition makes it possible to distinguish between
spillovers that occur immediately and those that are
transmitted with a time delay.

3. Results and Discussion

The empirical results show meaningful interconnectedness
among the five markets. The total connectedness index is
37.79%, comprising 34.70% contemporaneous and 3.09%
lagged connectedness, indicating that immediate interactions
dominate overall shock transmission.

In the total network, fixed-income funds are the main net
transmitter of shocks, followed by gold and stocks, while oil
is the principal net receiver. Foreign exchange exhibits the
lowest overall connectedness. The strong transmitting role
of fixed-income funds suggests that changes in their returns
and liquidity conditions may influence other markets, giving
them an important signaling role within the network.
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The contemporaneous network shows a different structure.
Stocks become the main net transmitter, while oil remains
the principal net receiver. Foreign exchange acts as a net
transmitter despite its relatively low connectedness,
whereas gold and fixed-income funds are net receivers.

In the lagged network, fixed-income funds again emerge as
the main net transmitter, while stocks become the principal
receiver of delayed shocks, particularly from fixed-income
funds. Gold also acts as a net transmitter, whereas oil
remains a net receiver. The relationship between gold and
foreign exchange varies across horizons: gold transmits
shocks to foreign exchange with a lag but receives shocks
from it contemporaneously.

The dynamic analysis further shows that connectedness
rises substantially during periods of major economic and
geopolitical stress.

4. Conclusions

The findings confirm that Iranian financial and
commodity markets constitute a dynamic and
interconnected network in which shocks are transmitted
both immediately and with a time delay. The dominant role
of fixed-income funds as the principal net transmitter is
particularly important. Although these funds are generally
perceived as relatively low-risk investment instruments,
their return dynamics and liquidity movements may
influence other asset markets and make them an important
component of the financial stability network.

Oil, in contrast, is the principal net receiver of shocks and
therefore appears relatively more exposed to developments
originating in other markets. The foreign exchange market
exhibits the lowest overall connectedness with the network
and may consequently provide comparatively greater
diversification  benefits. The distinction  between
contemporaneous and lagged connectedness further
demonstrates that aggregate connectedness alone cannot
fully describe the structure and timing of financial-market
interactions. The different roles of the markets across
horizons indicate that investors and policymakers should
consider both the direction and timing of spillovers when
evaluating market risk.

Overall, the main contribution of the study is the
incorporation of fixed-income funds into the connectedness
network of major Iranian asset markets and the application
of a dynamic framework capable of distinguishing
immediate from delayed shock transmission.

4.1 Policy Recommendations

The findings have several implications for financial
regulation, financial stability, and portfolio management.
First, fixed-income funds should not be considered solely as
low-risk investment instruments. Given their position as the
principal net transmitter of shocks, regulatory authorities
should monitor these funds as an important component of the
financial stability network. Particular attention should be paid
to capital inflows and outflows, portfolio composition, debt-
security — maturities, investor concentration, liquidity
conditions, and exposure to government debt instruments.
Periodic stress testing could also help identify vulnerabilities
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associated with interest-rate increases, large-scale investor
withdrawals, and instability in the debt market.

Second, the significant interdependence among the markets
suggests that monetary, fiscal, and capital-market policies
should be designed within a coordinated and network-oriented
framework. Changes in interest rates, debt issuance, liquidity
management, and investment-fund regulations should be
evaluated in terms of their potential spillover effects on stocks,
foreign exchange, gold, and fixed-income funds.

Third, information-transparency requirements for fixed-
income funds should be strengthened. More regular
disclosure of portfolio composition, holdings of government
and banking securities, asset liquidity, and capital inflows
and outflows could reduce uncertainty and improve
investment decisions. Finally, portfolio managers should
consider not only the individual risk of each asset but also
its position within the broader connectedness network. The
relatively low connectedness of the foreign exchange
market, the signaling role of fixed-income funds, and the
high shock-receiving position of oil should be incorporated
into diversification and risk-management strategies.
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Table (1): Descriptive statistics and unit root tests

FixedIncome GOLD OIL STOCK USD
Mean 0.152*** 0.331*** 0.060 0.257*** 0.260***
Variance 1.203 6.599 10.837 3.61 6.008
Skewness 0.086 0.298*** 1.151%** 1.122%** -0.195***
Ex.Kurtosis 2.859%** 17.679*** 26.988*** 7.342%** 18.401***
JB 601.429*** 22946.591*** 53800.827*** 4322.093*** 24840.679***
ERS -8.444 -6.888 -16.276 -11.717 -12.739
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Table (2): Correlation between variables

Kendall uUsD STOCK OIL GOLD Fixedlncome
FixedIncome 0.017 0.703*** 0.022 0.012 1.000***
GOLD 0.424*** 0.025 0.010 1.000*** 0.012
OIL 0.011 0.033** 1.000%** 0.010 0.022
STOCK 0.017 1.000*** 0.033** 0.025 0.703***
USD 1.000*** 0.017 0.011 0.424*** 0.017
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Table (3): Total connectrdness

FROM UsD STOCK OIL GOLD FixedIncome

FixedIncome 50.71 1.69 46.42 0.78 1.82 2.85
GOLD 39.97 34.06 2.89 1.10 1.03 1.92
OlL 4.62 0.98 1.62 2.27 1.18 0.84
STOCK 53.77 3.13 1.49 1.17 2.53 46.95
uUsbD 39.87 2.66 3.09 0.59 34,71 1.48
TO 188.94 39.86 54.02 3.63 40.25 51.19
Inc.Own cTCI/TCI 42.52 55.51 5.90 41.28 54.04
NET 47.24/37.79 -0.01 0.25 -0.99 0.28 0.48
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Table (4): Contemporaneous connectedness

FROM UsD STOCK OIL GOLD FixedIncome

FixedIncome 46.92 0.92 44.60 0.44 0.96 0.00
GOLD 37.36 33.38 2.32 0.72 0.00 0.93
oIlL 3.00 0.35 1.24 0.00 0.85 0.55
STOCK 49.39 2.49 0.00 0.92 2.08 43.90
uUsb 36.85 0.00 2.75 0.29 3291 0.91
TO 17351 37.14 50.92 2.36 36.80 46.29
Inc.Own cTCI/TCI 37.14 50.92 2.36 36.80 46.29
NET 43.38/34.70 0.29 1.53 -0.64 -0.55 -0.63
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Table (5): Lagged connectedness

FROM USD STOCK OolL GOLD FixedIncome

FixedIncome 3.80 0.77 1.81 0.35 0.86 2.85
GOLD 2.61 0.68 0.56 0.38 1.03 0.99
OIL 1.62 0.63 0.38 2.27 0.33 0.29
STOCK 4.38 0.64 1.49 0.24 0.45 3.05
usb 3.02 2.66 0.35 0.30 1.80 0.58
TO 15.44 272 3.10 1.27 3.44 4.90
Inc.Own cTCI/TCI 5.38 4.60 3.54 4.47 7.75
NET 3.86/3.09 -0.30 -1.28 -0.35 0.83 1.11
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