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We analyze the pricing dynamics evident between the commodity and equity markets of nine commodity-exporting economies
over the 2000-2023 period, corroborating previous findings that the correlation between these asset prices increases at times
of financial distress. Prior research attributes this pattern to the contagious transmission of price shocks originating in
commodity markets. We find no compelling evidence for such claims of contagious spillovers. Specifically, evidence that the
documented correlation increase originates from commodity price shocks disappears once we control for the influence of certain
systemic global factors, namely time variation in risk aversion and investor sentiment, which can initiate commonality across
asset price movements. Indeed, we are unable to reject the hypothesis that no contagion exists between asset prices in our
selected markets.

Introduction

The empirical literature examining evidence for financial contagion across asset markets is extensive. One
relatively less explored area considers the relationship between returns in international commodity and
equity markets, especially in emerging economies. Several recent articles addressing this issue uncover
evidence supporting what they maintain is the contagious transmission of asset price shocks between
these markets. A recurring element in much of this research is its inherent tendency to confound concepts
such as interdependence, comovement, spillovers and synchronization when interpreting the evidence of
cross-market contagion. However, prior studies demonstrate a crucial distinction exists between simply
providing evidence of market comovement or asset price synchronization and claiming contagion is
observed (see for example, Diebold and Yilmaz, 2023; Forbes and Rigobon, 2002).

Disentangling financial comovement/synchronization from contagion is one central contribution of our
study. We re-evaluate evidence concerning the transmission of commodity market price shocks to equity
markets after considering the impact of time variation in several systemic global factors, namely risk
aversion, investor sentiment, financial stress, and economic policy uncertainty, on the dynamics of the
observed asset pricing relationships. We examine whether the claims in previous studies of uncovering
evidence of financial contagion remains valid after controlling for the influence of such factors.

Among our main findings, we document systemic global factors are relevant components explaining the
dynamics of commodity and equity market returns. We show the systemic global factor channel accounts
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for the majority of the increased return comovement between these markets, leading to the conclusion
that no compelling evidence of contagion remains after controlling for the influence of such factors.

Relevance of the Research Question

The relevance of the research undertaken lies in contextualizing and informing certain existing debates in
the literature which analyze asset price comovement and spillovers. The study corroborates existing
research studies (Forbes and Rigobon, 2002; Diebold and Yilmaz, 2023) that demonstrate testing for
contagion is not equivalent to simply documenting certain empirical patterns in asset price comovement
or spillovers across financial markets. We also highlight the nature of the limitations and biases inherent
in studies which neglect to control for time variation in global systemic factors or other common external
elements, when empirically investigating commonality in pricing dynamics across asset classes.

For practitioners, our findings that there may be a more limited role for commodity markets in transmitting
shocks that impact equity returns than previously maintained serve to reinforce a belief in the importance
of commodities as a distinctive asset class. These findings, together with the enhanced cross-market
integration we observe during periods of financial distress, may constructively inform the portfolio
investment, diversification and hedging strategies of institutional investors and hedge funds.

Data and Empirical Methodology

This study analyzes nine commodity-exporting commodity countries, including both developed and
emerging economies, using daily observations between January 2000 and May 2023. In contrast to many
prior studies which focus exclusively on oil exporters, we also consider countries where copper and gold
constitute the major commodity exports. The sample period incorporates three periods of major financial
market turmoil, the global financial crisis (July 17, 2007 — Aug 31, 2009), the European sovereign debt
crisis (Oct 2, 2009 — July 26, 2012) and market turbulence during the COVID pandemic (Jan 2, 2020 — May
31, 2021). Itis precisely during such periods that previous literature documents enhanced correlation and
spillovers between asset prices, enabling us to benchmark our findings.

To investigate the asset pricing dynamics between commodity and equity markets, we employ two robust
and complementary empirical methodologies. First, we utilize time-varying correlations obtained from a
multivariate DCC-GARCH model. This procedure accommodates time varying return volatility and controls
for heteroscedasticity in the covariance matrix of returns, thereby mitigating potential bias in the ensuing
correlation estimates. Second, we follow Diebold and Yilmaz (2014) and employ a generalized forecast
error variance decomposition generated by a vector autoregression model. This methodology generates
a measure of spillovers, and unlike the DCC-GARCH approach, facilitates an understanding of which asset
initiates any shocks transmitted between markets. We include several global factor channels to control
for the influence of fundamentals and systematic components affecting the pricing dynamics between
commodity and equity returns. Initially, as proxies for risk aversion and investor sentiment, we use the VIX
index (VIX) and the Put-Call Ratio (PCR), respectively. Subsequently we incorporate the St. Louis Fed
Financial Stress (SLFFE) index as a measure of financial distress, and the Economic Policy Uncertainty (EPU)
index to capture disagreements over the impact of global macroeconomic policy.
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Our definition of contagion, as describing any additional comovement/spillovers between asset returns
which extends beyond the acknowledged influence of time variation in systemic global factors closely
follows previous literature (Karolyi, 2003; Dungey et al., 2005). Our test for contagion between asset
markets utilizes a test for differences in means, enabling us to conduct a temporal comparison of the
model-determined time-varying correlations and spillovers obtained from estimating the DCC-GARCH and
Diebold—Yilmaz models. This facilitates a statistical evaluation of whether any observed increase in
correlation/spillovers reflects a direct transmission channel between commodity and equity returns, or if
it simply manifests omitted factors, such as global risk aversion or investor sentiment, exerting a common
influence across markets. This comparison is undertaken for the three recent major episodes of financial
market turmoil identified earlier. Our benchmark contagion test is as follows:

Hy: up < nor (no contagion)
Hy: up > pnor (contagion)

where pg and p,, r represent the means of the sample correlations/spillovers we compute during the
relevant financial crisis episode using the model specification with and without accounting for the
influence of global factors, respectively. Under the null hypothesis (Hy), the average correlation/spillover
obtained from the model including the global factor is less than or equal to that arising in the model which
excludes it. On this interpretation the global factors inclusion accounts for any increase in cross-market
correlation/spillovers during crisis episodes, implying no evidence of contagion between commodity and
equity markets. The alternative hypothesis (H,) states the average correlation/spillover emanating from
the model which includes the effect of the global factor exceeds that derived from the model which
excludes it. This suggests the presence of an additional element linking commodity and equity markets
which extends beyond the manifestation of systemic global factors. We interpret any such finding as
evidence of cross-market contagion.

Main Results

We present the time-varying correlations, estimated from the DCC-GARCH model in Table 1 on the next
page. During the selected crisis episodes, the average time-varying correlation computed excluding global
factors (column ‘No global factor’) almost always exceeds the estimate which includes global factors
(column ‘Global factor’). Table 1 panel A (B) displays the results of the contagion tests using the VIX index
(PCR) to control for the influence of time variation in global risk aversion (investor sentiment) for the three
crisis periods. The uniformity of results is noteworthy. They reveal that in almost every country, we are
unable to reject the null hypothesis of no contagion during the selected crisis episode under scrutiny.
South Africa, when using the VIX index, constitutes the one exception. This evidence leads us to conclude
that after accounting for the influence of global risk aversion and investor sentiment channels, commodity
price shocks exert no additional influence inducing excessive comovement in domestic equity returns in
the majority of exporting countries.

Contagion test results obtained from the Diebold-Yilmaz (DY) spillovers model specification are in Table 2
below. The findings tell a comparable story. Panel A (B) reveals that for all crisis episodes in every country,
the magnitude of the average commodity market spillovers without the global factor (column ‘No global
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factor’) are significantly greater than those including the risk aversion (investor sentiment) component, as
proxied by the VIX index (PCR) (column ‘Global factor’), respectively. There is not a single country or crisis
period where we are able to reject the null hypothesis of no contagion.

Table 1
Contagion Test Based on the DCC-GARCH Estimation

Panel A: VIX as global factor
Global financial crisis European sovereign crisis COVID pandemic

No global Global Diff. No global Global Diff. ; No global Global Diff.
factor factor factor factor factor factor

Brazil 24.6 16.4 -8.2 . 45.4 309 -14.5 d 30.7 20.7 -10.0
Canada 37.0 36.7 -0.3 . 50.0 374 -12.6 d 399 27.7 -12.1
Chile 12.6 10.2 -2.4 . 23.0 16.9 -6.1 X 243 19.4 -4.9
Colombia 221 17.4 -4.7 L 323 222 -10.2 4 35.1 27.5 -7.6
Mexico 13.9 4.6 -9.3 g 35.3 214 -13.9 d 25.7 15.1 -10.6
Norway 33.7 31.6 -2.1 : 47.5 39.1 -8.4 d 40.2 328 -7.4
Peru 29.7 26.7 -3.0 : 299 26.3 -3.5 i 30.1 26.8 -3.3
Russia 229 20.3 -2.6 . 38.5 30.4 -8.1 d 35.0 26.8 -8.2
S. Africa 19.1 19.9 0.8** 17.5 16.2 -1.4 i 13.1 14.5 J E ek

Panel B: PCR as global factor
Global financial crisis European sovereign crisis COVID pandemic

No global  Global Diff. ; No global Global Diff. No global Global Diff.
factor factor y factor factor -V factor factor

Brazil 24.6 209 -3.7 ! 45.4 42.0 -3.4 J 30.7 29.5 -1.2
Canada 37.0 343 -2.7 i 50.0 459 -4.1 X 399 38.8 -1.1
Chile 12.6 10.8 -1.8 : 23.0 19.9 -3.1 d 243 21.9 -2.4
Colombia 22.1 19.1 -3.1 ! 323 29.2 -3.2 . 35.1 335 -1.6
Mexico 13.9 10.5 -3.4 . 35.3 311 -4.2 d 25.7 245 -13
Norway 33.7 30.8 -2.9 1 475 44.1 -3.4 ¢ 40.2 39.2 -1.0
Peru 29.7 279 -1.8 o 29.9 27.8 -2.1 J 30.1 28.1 -2.0
Russia 229 19.7 -3.2 ; 38.5 343 -4.1 J 35.0 324 -2.6
S. Africa 19.1 189 -0.2 ) 17.5 16.9 -0.7 X 13.1 13.1 -0.003

Note: Column ‘No global factor’ (‘Global factor’) presents the average time-varying correlation during the crisis episodes
indicated. It is calculated using a DCC-GARCH model excluding (including) the global factor in the model specification and
expressed as a percentage displaying values in the interval (-100,+100). Panel A and B depict the estimation results using the
VIX index and the Put-Call Ratio (PCR), respectively, as a proxy for the systemic global factor. Column ‘Diff.” corresponds to the
difference between the columns ‘Global factor’ and ‘No Global factor’. Column ‘Cont. p-val’ corresponds to the p-value of the
contagion test, where Ho: No contagion, and Ha: Contagion. Global Financial Crisis, European Sovereign Default Crisis and
COVID pandemic crisis dates are given in the text. (*), (**), (***) indicates statistical significance at 10, 5, and 1% level,
respectively. This is an edited version of Table 2 in the full paper.

Further empirical procedures whose findings we present in the full version of the article additionally
consider the SLFFE index and the EPU index as measuring potentially relevant global factors. The results
mirror those we outline here. We are unable to reject the null hypothesis of no contagion for the vast
majority of the countries and crisis episodes under investigation. Overall, our collective findings reveal
that after incorporating a plethora of relevant measures, international in their orientation and focused on
capturing the potential impact of global systemic shocks on market movements, within our sample of
important commodity exporting countries, commodity price movements exert no additional influence
inducing excessive comovement in domestic equity returns during episodes of financial crisis.
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Table 2
Contagion Test Based on Estimates from the Diebold-Yilmaz Spillovers Model

Panel A: VIX as global factor
Global financial crisis European sovereign crisis COVID pandemic

No global Global Diff. No global Global Diff. No global Global
factor factor factor factor factor factor

Brazil 3.5 25 -1.0 J 12.5 9.0 -35 J 7.3 5.6
Canada 10.3 7.8 -2.5 | 17.7 13.4 -4.3 | 8.7 6.5
Chile 1.2 0.8 -0.5 . 4.2 3.2 -1.1 | 6.5 5.0
Colombia 2.0 1.5 -0.4 | 7.4 6.1 -1.3 J 11.2 8.6
Mexico 2.0 1.4 -0.6 | 9.2 6.7 -2.6 | 3.6 3.1
Norway 9.4 7.3 -2.1 R 18.3 14.0 -4.3 J 10.7 8.8
Peru 6.9 5.2 -1.7 , 10.1 7.9 -2.2 | 10.0 8.1
Russia 39 31 -0.8 | 10.0 8.2 -1.8 | 8.5 7.3
S. Africa 6.2 4.4 -1.8 J 5.1 3.8 -1.3 J 3.3 2.3

Panel B: PCR as global factor
Global finandal crisis European sovereign crisis COVID pandemic

No global Global Diff. No global Global Diff. No global Global Diff.
factor factor factor factor factor factor

Brazil 35 31 -0.4 . 12,5 10.7 -1.8 . 7.3 6.5 -0.8
Canada 10.3 9.2 -1.1 , 17.7 15.3 -2.4 ; 8.7 7.5 -1.3
Chile 1.2 1.1 -0.2 . 4.2 3.5 -0.8 . 6.5 6.0 -0.5
Colombia 2.0 1.8 -0.2 . 7.4 6.6 -0.8 . 11.2 10.0 -1.2
Mexico 2.0 1.8 -0.3 . 9.2 7.7 -1.5 . 3.6 3.2 -0.4
Norway 9.4 8.4 -0.9 . 18.3 15.6 -2.6 . 10.7 9.6 -1.0
Peru 6.9 6.2 -0.7 . 10.1 8.9 -1.2 . 10.0 8.5 -1.4
Russia 3.9 3.5 -0.4 . 10.0 8.8 -1.2 . 8.5 7.8 -0.7
S. Africa 6.2 5.7 -0.4 . 5.1 4.7 -0.4 . 33 3.1 -0.2

cooooboob:

Note: Column ‘No global factor’ (‘Global factor’) corresponds to the average percentage spillover from country-specific
commodity returns to domestic stocks returns during the crisis episodes indicated. It is calculated using the Diebold-Yilmaz
methodology excluding (including) the global factor in the model specification. Country-specific commodity return spillovers
correspond to the percentage of the forecast error variance of stock returns explained by orthogonal shocks of country-specific
commodity returns. Panel A and B depict the estimation results using the VIX index and the Put-Call Ratio (PCR), respectively,
as proxies for the global factor. Column ‘Diff.” corresponds to the difference between the columns ‘Global factor’ and ‘No
Global factor’. Column ‘Cont. p-val’ corresponds to the p-value of the contagion test, where Ho: No contagion, and Ha:
Contagion. Global Financial Crisis, European Sovereign Default Crisis and COVID pandemic crisis dates are given in the text. (*),
(**), (***) indicates statistical significance at 10, 5, and 1% level, respectively. This is an edited version of Table 3 in the full
paper.

Conclusions

Our analysis documents that conditional correlations/spillovers between commodity and equity returns
are time varying, tending to increase during periods of acute financial distress, specifically during the global
financial crisis, the European sovereign debt crisis and the COVID-19 pandemic. This corroborates much
prior research and we interpret this phenomena as evidence of enhanced integration between markets.
The pattern also reinforces a belief that the importance of commodities as a distinct asset class in the
portfolios of international investors is increasing. However, in contrast to many previous studies, our
findings reveal no evidence of contagion. Specifically, after accounting for the effect of time variation in
global factors by including suitable proxies such as risk aversion, investor sentiment, financial distress, or
economic policy uncertainty, we observe the impact of commodity market pricing dynamics on equity
returns is greatly diminished in magnitude, becoming generally insignificant for every commodity
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exporting country in the sample. Indeed, we almost universally reject the hypothesis of market contagion.
Our findings lead to the conclusion that there is a more limited role for commodity markets in transmitting
price shocks which impact equity returns than previously maintained. This conclusion stands in stark
contrast to the findings of many related studies of emerging equity markets which analyze contagious
shock transmission but fail to control for the presence of time variation in systemic global factors.

Endnotes
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