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causality approach, the results show that the metal price index and stock price index are not causally related.
The policy implication of this empirical finding is that the financial markets are informationally efficient in the
sample countries' equity markets. Thus, the information contained in the metal price index cannot be used to
predict the future values of the equity indexes.

1. Introduction

Surprisingly, little work has been done on the relationships between
metal price index movements and stock market performance since
previous studies have focused on the relationship between oil/ gold
prices and stock prices. An important item that influences production
costs, foreign and domestic earnings, and determines aggregate
demand and supply is metal prices. An increase in metal prices leads
to an increase and a decrease in income and wealth for metal producers
and metal consumers, respectively. In other words, the aggregate
demand affects corporate output and domestic price levels (through
its effects on expected inflation which in turn affects the expected
discount rate), which eventually affects corporate earnings and stock
market share prices. Especially, asset prices and stock prices in
particular will be influenced by the price of metals, through the cash
flow of metal producing firms. Asset prices may then affect consump-
tion through: (i) investments via the Tobin-Q effect (wealth channel),
and (ii) increase a firm's ability to fund operations (credit channel).

Thus, asset prices may be an important transmission channel of
wealth. It is rational to expect that the stock market would absorb
information about the consequences of metal price shock and include it
in stock prices very quickly. In efficient financial markets, the actors
will predict these changes, therefore, the steps will take place almost
simultaneously. Both the current and the future impacts of such a
shock should be absorbed into prices and returns without waiting for
those impacts to actually happen due to the fact that asset prices are
the present discounted value of the future net earnings of firms. Such a
strong metal price impact on the national economy makes countries
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primarily targets for examining the links between metal prices and the
performance of their stock markets.

Recently, the prices of mineral resources have rapidly increased
because of rapid increases in demand in China and throughout the
world. While the competition toward the resources between countries
occur very fiercely as the resource nationalism to nationalize the
resources and even the speculation demand toward the resources have
pitched in. The nonferrous metals are the ones used as raw materials to
produce the daily necessities such as automobiles and home appliances
while the consumption is getting greater in emerging markets. Various
countries attempt to obtain the prior occupation of resources because
the demand toward the minerals is getting increased even further as
people's lives have become enriched while the mineral resources have
recorded a significant increase of prices for the last twenty years.

Previous studies have investigated the role oil and gold prices in
stock market performance. Rubio (1989) reveals the return on gold as a
potential hedging variable, into his tests of the applicability of an inter-
temporal capital asset pricing model (ICAPM) in the Spanish market.
In the ICAPM, investors can build portfolios to hedge against un-
certainties. Davidson et al. (2003) also studied the importance of gold
in an international asset pricing context. They conclude that, with its
long distinguished and prominent role in the financial markets, gold is
a potential factor in international extensions to asset pricing models
such as Merton (1973) ICAPM.

However, previous studies on the relationship between oil prices,
gold prices, and stock prices have produced mixed and contradictory
results. Examples are Salant and Henderson (1978); Jones and Kaul
(1996); Huang et al. (1996); Sadorsky, (1999, 2014); Papapetrou
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(2001); Hammoudeh and Aleisa (2004); Hammoudeh and Li (2005);
El-Sharif et al. (2005); Malik and Hammoudeh (2007); Nandha and
Faff (2008); Driesprong et al. (2008); Starr and Tran (2008); Bhar and
Nikolova (2009); Bjornland (2009); Al Janabi et al. (2010); Hatemi-J
and Irandoust (2015); Jain and Biswal (2016); Raza et al. (2016); and
Singhal and Ghosh (2016). These studies have focused mainly on
assessing oil/gold prices and their effects on stock prices using linear
and non-linear cointegration analysis and different versions of GARCH
approach.

The aim of this study is to explore the causal nexus of metal prices
and stock prices for 10 European markets (Germany, Denmark,
Belgium, Finland, Sweden, Italy, Spain, UK, France, and
Netherlands) for the period January 2011 through September 2016.
This issue is examined by using the bootstrap panel granger causality
approach that accounts for both cross-sectional dependence and
heterogeneity across countries. To the best of the author's knowledge,
this approach has not been used in the previous literature on the
relationship between stock market performance and metal prices.

The reminder of the paper is organised as follows. Section 2
discusses the data and methodology. Section 3 provides the empirical
findings. The last section offers conclusions.

2. Data and methodology

The dataset used in this study consists of monthly observations for
10 European countries (Germany, Denmark, Belgium, Finland,
Sweden, Italy, Spain, UK, France, and Netherlands) for the period
January 2011 through September 2016. The rationale for choosing this
time period is the availability of data for the sample countries. The
metal price index (MPI), which includes copper, aluminum, iron ore,
tin, nickel, zinc, lead, and uranium price indices, is obtained from IMF
Cross-country Macroeconomic Statistics. The share price index (SPI)
and nominal interest rate (IR), as a control variable, are taken from the
OECD Monthly Financial Statistics.

The estimation follows the bootstrap panel Granger causality
proposed by Konya (2006). This approach has two important advan-
tages. First, it is not required to test the unit root and cointegration (i.e.
the variables are used in their levels, without any stationarity condi-
tions). Second, additional panel information can also be obtained given
the contemporaneous correlations across countries (i.e. the equations
denote a Seemingly Unrelated Regressions system- SUR system).

Two steps should be followed before applying the bootstrap panel
Granger causality: testing the panel for cross-sectional dependence and
testing for cross-country heterogeneity. The first issue implies the
transmission of shocks from one variable to others. In other words, all
countries in the sample are influenced by globalization and have
common economic characteristics. The second issue indicates that a
significant economic connection in one country is not necessarily
replicated by the others.

A set of three tests is constructed in order to check the cross-
sectional dependence assumption: the Breusch and Pagan (1980)
cross-sectional dependence (CDgp) test, the Pesaran (2004) cross-
sectional dependence (CDp) test, and the Pesaran et al. (2008) bias-
adjusted LM test (LM,q;). Regarding the country-specific heterogeneity
assumption, the slope homogeneity tests (A and A) of Pesaran and

Yamagata (2008) are used. The Konya's (2006) approach considers
both issues, based on SUR systems estimation and identification of
Wald tests with country-specific bootstrap critical values. This proce-
dure allows us to consider all variables in their levels and perform
causality output for each country:
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In equation systems (1) and (2), MPI is metal price index, SPI
denotes stock price index, IR is nominal interest rate as a control
variable, N is the number of panel members, t is the time period (t=1,

, T), and 1 is the lag length selected in the system. The common
coefficient is q, the slopes are 3, §, and y, while ¢ is the error term.

To test for Granger causality in this system, alternative causal
relations for each country are likely to be found: (i) there is one-way
Granger causality from X to Y if not all §, ; are zero, but all 8, ; are zero;
(ii) there is one-way Granger causality from Y to X if all §;; are zero,
but not all B, ; are zero; (iii) there is two-way Granger causality between
X and Y if neither §; ; nor f,; are zero; and (iv) there is no Granger
causality between X and Y if all §; ; and B, ; are zero. It is also allowed
the maximal lags to differ across variables, but the same across
equations. In this study, the system is estimated by each possible pair

Table 1
Cross-sectional dependence and slope homogeneity tests.

Method Test statistics p-value
Cross-sectional dependence test
CDgp 152.637%%* 0.0000
CDp 14.801*** 0.0000
LMag; 10.617*** 0.0000
Slope homogeneity test
A test 19.345%** 0.0000
1 test 16.650%+* 0.0000
adj

Notes:

1. *** Indicate significance for 0.01 level.

2. CDgp test, CDp test, and LM,q; test show the cross-sectional dependence tests of
Breusch and Pagan (1980), Pesaran (2004), and Pesaran et al. (2008), respectively.

3.4 test and A test show the slope homogeneity tests proposed by Pesaran and

adj

Yamagata (2008).
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Table 2
The bootstrap panel Granger causality results.
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Country HO: MPI does not Granger cause SPI HO: SPI does not Granger cause MPI
Wald test Bootstrap critical value Wald test Bootstrap critical value
1% 5% 10% 1% 5% 10%
France 0.863 7.724 4.836 2,929 0.629 7.863 4.997 3.392
Germany 0.629 8.142 5.038 3.637 0.426 7.702 4.354 3.038
Ttaly 3.815% 6.535 4.125 2.786 3.254 8.721 5.185 3.713
UK 0.980 8.267 4.403 2.925 1.135 8. 286 5.112 3.227
Spain 3.756% 6.275 3.832 2.641 4.348 10. 627 6.033 4.525
Belgium 0.735 8.309 5.427 3.855 1.287 6. 452 4.027 3.225
Sweden 1.246 7.058 4.632 3.160 3.266 9.258 5.721 3.940
Netherlands 1.067 7.225 4.513 3.002 2.192 7.729 4.836 3.308
Denmark 1.155 8.158 5.256 3.847 2.371 8.732 5.196 3.882
Finland 2.063 6.366 4.002 2.899 1.815 10. 236 5.957 3.976
Notes:

1.* Indicates significance at the 0.10 level.
2. Bootstrap critical values are obtained from 10,000 replications.

of L1, Inzs Lnzs Lnz, Lz, and Iy, and it is assumed that 1-4 lags exist.
Then the combinations that minimize the Schwarz Bayesian Criterion
are chosen.

3. Empirical results

Table 1 reports the results of cross-sectional dependence tests
(CDgp, CDy,, and LM,4;) and slope homogeneity tests (4 and A) The

first set of tests, for cross-sectional dependence, clearly reveals that the
null hypothesis of no cross-sectional dependence is rejected for all
significance levels. More precisely, this implies that there is a cross-
sectional dependence in the case of our sample countries. Any shock in
one country is transmitted to others, the SUR system estimator being
more appropriate than country-by-country pooled OLS estimator. The
second part of the Table shows that the null hypothesis of slope
homogeneity is rejected for both tests and for all significance levels. In
this case, the economic relationship in one country is not replicated by
the others. As there are both cross-sectional dependence and slope
heterogeneity, the bootstrap panel Granger causality approach can be
applied.

The results of the bootstrap panel Granger causality test are shown
in Table 2. The findings show that MPI and SPI are not causally related
in the sample countries except in Spain and Italy. There is a unidirec-
tional causality (at 10% significance level) running from MPI to SPI in
Spain and Italy. However, the results display that the financial markets
are informationally efficient in the sample countries' equity markets.
Thus, the information contained in metal prices cannot be used to
predict the future values of the equity indexes and the possibility of
arbitrage is ruled out.

4. Conclusion

This paper examines the relationship between the metal price index
and share price index for 10 European countries over the period over
the period January 2011 through September 2016. The bootstrap panel
Granger causality that accounts for both cross-sectional dependence
and heterogeneity across countries is utilized to detect the direction of
causality.

Generally speaking, the results show that the stock price index and
metal price index are not causally related. The policy implication of the
findings is that changes in metal prices cannot predict stock market

prices in the European economies. Thus, the possibility of arbitrage is
ruled out and the countries' equity markets can be considered as
informationally efficient with respect to metal prices. This also has
important policy implications for domestic and foreign institutional
investors and portfolio managers since the above finding can aid in the
structuring of coherent trading portfolios.

Acknowledgements

The comments of anonymous referees are appreciated. Of course,
any remaining error is mine.

References

Al Janabi, M., Hatemi-J, A., Irandoust, M., 2010. An empirical investigation of the
informational efficiency of the GCC equity markets: evidence from bootstrap
simulation. Int. Rev. Financ. Anal. 19 (1), 47-54.

Bhar, R., Nikolova, B., 2009. Oil prices and equity returns in the BRIC countries. World
Econ. 32 (7), 1036-1054.

Bjornland, H.C., 2009. Oil price shocks and stock market booms in an oil exporting
country. Scott. J. Political Econ. 56 (2), 232-254.

Breusch, T.S., Pagan, A.R., 1980. The Lagrange multiplier test and its applications to
model specification in econometrics. Rev. Econ. Stud. 47 (1), 239-253.

Davidson, S., Faff, R., Hillier, D., 2003. Gold factor exposures in international asset
pricing. Int. Financ. Mark., Inst. Money 13, 271-289.

Driesprong, G., Jacobsen, B., Maat, B., 2008. Striking oil: another Puzzle? J. Financ.
Econ. 89, 307-327.

El-Sharif, 1., Brown, D., Burton, B., Nixon, B., Russell, A., 2005. Evidence on the nature
and extent of the relationship between oil prices and equity values in the UK. Energy
Econ. 27, 819-830.

Hammoudeh, S., Aleisa, E., 2004. Dynamic relationships among GCC stock markets and
NYMEX oil futures. Contemp. Econ. Policy 22, 250-269.

Hammoudeh, S., Li, H., 2005. Oil sensitivity and systematic risk in oil-sensitive stock
indices. J. Econ. Bus. 57, 1-21.

Hatemi-J, A., Irandoust, M., 2015. Modelling asymmetry in oil, gold and stock markets
by hidden cointegration technique. Econ. Int. LXVIII 2, 213-228.

Huang, R., Masulis, R.W., Stoll, H.R., 1996. Energy shocks and financial markets. J.
Futures Mark. 16, 1-27.

Jain, A., Biswal, P.C., 2016. Dynamic linkages among oil price, gold price, exchange rate,
and stock market in India. Resour. Policy 49, 179-185.

Jones, C.M., Kaul, G., 1996. Oil and the stock markets. J. Financ. 51, 463—491.

Konya, L., 2006. Exports and growth: granger causality analysis on OECD countries with
a panel data approach. Econ. Model. 23, 978-992.

Malik, F., Hammoudeh, S., 2007. Shock and volatility transmission in the oil, US and gulf
equity markets. Int. Rev. Econ. Financ. 16, 357-368.

Merton, R., 1973. An intertemporal capital asset pricing model. Econometrica 41,
867-887.

Nandha, M., Faff, R., 2008. Does oil move equity prices? A global view. Energy J. 30,
986-997.

Papapetrou, E., 2001. Oil price shocks, stock market, economic activity and employment


http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref1
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref1
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref1
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref2
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref2
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref3
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref3
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref4
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref4
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref5
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref5
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref6
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref6
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref7
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref7
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref7
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref8
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref8
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref9
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref9
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref10
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref10
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref11
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref11
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref12
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref12
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref13
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref14
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref14
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref15
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref15
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref16
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref16
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref17
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref17
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref18

M. Irandoust

in Greece. Energy Econ. 23, 511-532.

Pesaran, M.H., 2004. General Diagnostic Tests for Cross Section Dependence in Panels.
Cambridge Working Papers in Economics No. 0435. Faculty of Economics,
University of Cambridge.

Pesaran, M.H., Yamagata, T., 2008. Testing slope homogeneity in large panels. J. Econ.
142, 50-93.

Pesaran, M.H., Ullah, A., Yamagata, T., 2008. A bias-adjusted LM test of error cross-
section independence. Econ. J. 11, 105-127.

Raza, N., Shahzad, H.S.J., Tiwari, K.A., Shahbaz, M., 2016. Asymmetric impact of gold,
oil prices and their volatilities on stock prices of emerging markets. Resour. Policy
49, 290-301.

Rubio, G., 1989. An empirical evaluation of the intertemporal capital asset pricing model:

392

Resources Policy 52 (2017) 389-392

the stock market in Spain. J. Bus. Financ. Account. 16, 729-743.

Sadorsky, P., 1999. Oil price shocks and stock market activity. Energy Econ. 21,
449-469.

Sadorsky, P., 2014. Modeling volatility and correlations between emerging market stock
prices and the prices of copper, oil and wheat. Energy Econ. 43, 72-81.

Salant, S., Henderson, D., 1978. Market anticipations of government policies and the
price of gold. J. Political Econ. 86, 627-648.

Singhal, S., Ghosh, S., 2016. Returns and volatility linkages between international crude
oil price, metal and other stock indices in India: evidence from VAR-DCC-GARCH
models. Resour. Policy 50, 276—288.

Starr, M., Tran, K., 2008. Determinants of the physical demand for gold: evidence from
panel data. The World Econ. 31 (3), 416—436.


http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref18
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref19
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref19
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref20
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref20
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref21
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref21
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref21
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref22
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref22
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref23
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref23
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref24
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref24
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref25
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref25
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref26
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref26
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref26
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref27
http://refhub.elsevier.com/S0301-4207(16)30387-7/sbref27

	Metal prices and stock market performance: Is there an empirical link?
	Introduction
	Data and methodology
	Empirical results
	Conclusion
	Acknowledgements
	References




