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Precious Metals or Currencies?

Which Perform Better as Hedge
and Safe-Haven Assets Against
the Polish Capital Market

in Times of Elevated Risk?

Metale szlachetne czy waluty? Co dziata lepiej

jako aktywa zabezpieczajqce lub aktywa ,bezpiecznej
przystani” w stosunku do polskiego rynku kapitatowego
w czasach podwyzszonego ryzyka?

Abstract

This paper investigates the diversification properties of precious metals and inter-
national currencies as potential hedge and safe-haven assets for investors trading
on the Polish capital market from 2007 to 2023. We apply two statistical mod-
els: the Multivariate Factor Stochastic Volatility (MFSV) model and a regression
model with dummy variables, in which the residual term is modelled as a GARCH
process. The results indicate that international currencies are gcncrally more effec-
tive than precious metals in mitigating portfolio risk on the Polish capital mar-
ket. Hedge properties are observed for all analysed currencies, whereas safe-haven
properties are identified only for the British pound and the Swiss franc. Among
precious metals, only platinum exhibits safe-haven characteristics, while gold
appears to provide the strongest hedging properties against stock portfolios. In
the case of bond portfolios, gold and silver offer both hedge and safe-haven ben-
efits. Overall, precious metals are better diversifiers for Polish bond investors,
while currencies are better for stock investors on average. The results of quarterly
data analysis show that both precious metals and currencies can serve as safe-ha-
ven assets during periods of market turmoil. However, the safe-haven properties
of the analysed assets were stronger during the Global Financial Crisis period and
weaker during the Russia-Ukraine war.

Streszczenie

Celem artykulu jest zbadanie znaczenia metali szlachetnych i walut miedzynaro-
dowych w procesie dywersyfikacji portfela inwestycji na polskim rynku kapitato-
wym jako aktywow zabezpieczajgcych oraz akeywow typu bezpieczna przystan”
w odniesieniu do polskiego rynku akeji i obligacji w okresie 2007-2023. Stosu-
jemy dwa modele statystyczne: wielov@fmiarowy model stochastycznej zmienno-
$ci i model regresji ze zmiennymi sztucznymi oraz resztami modclowanymi jako
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proces GARCH. Nasze badania wykazuja, ze waluty miedzynarodowe w wick-
szym stopniu niz metale szlachetne fagodzg ryzyko portfelowe na polskim rynku
kapitaiowym. \X/szystkie analizowane waluty peini% funkch aktywéw typu hedg&
funkcja safe-haven jest za$ obserwowana tyiko w odniesieniu do funta bryryj—
skiego oraz franka szwajcarskiego. Co ciekawe, tylko platyna wykazuje funkeje
Stowa kluczowe: safe-haven, zloto w najwickszym stopniu stanowi zabezpieczenie dla portfela
Polska, zabezpieczenie, metale akeji, a zloto i srebro dziatajg jako aktywa typu hedge i safe-haven wobec portfela

szlachetne, bezpieczna przystan,
waluty miedzynarodowe

Kody klasyfikacji JEL:

F30, GO1, G11, G15
Historia artykutu:
nadestany: 27 lutego 2025 .

obligacji. Metale szlachetne stanowig lepsze aktywa dywersyfikujgce portfel dla
inwestorow na polskim rynku obligacji, z kolei waluty dla inwestordw na rynku
akcji. Wyniki analizy w podziaie na kwartaiy pokazu]'zb 7e zardwno metale szla-
chetne, jak i Waluty mogg stanowic aktywa typu safe-haven w okresach niestabil-
nosci na rynkach finansowych. ]CdnakZC w przypadku nickt(')rych aktywéw atry-

poprawiony: 26 czerwea 2025 T. but bezpiecznej przystani byl silniejszy w okresie globalnego kryzysu finansowego
zaakceptowany: 21 lipca 2025 . niz podczas agresji Rosji na Ukraine.
Introduction

Safe-haven and hedge assets' allow investors to protect their portfolios during periods of market turmoil.
Precious metals are considered low-risk investments due to their ability to hedge and offset risks in global
financial markets. Their high economic value and abi]ity to preserve value during inﬂationary pcriods and
episodes of market stress make them attractive investment opportunities. Precious metals, especia]]y gold
and silver, are considered safe-haven assets because of the belief that they possess inherent value [Starr, Tran,
2007]. Traditionally, gold and silver have been considered substitutes for money [Batten et al., 2010] and are
treated as both a store of value and a medium of exchange [Jain, Ghosh, 2013]. Their safe-haven characteris-
tics are well documented in the academic literature, with gold frequently playing a central role in investment
and monetary debates [O’Connor et al., 2015].

International currencies can also serve as safe-haven and hedge assets when global financial risk increases.
Usua]ly, the US dollar is regarded as a safe-haven currency during periods of financial turmoil. However,
alongside the US dollar, the Japanese yen, Swiss franc and several other currencies are also considered hedge
or safe-haven assets. The ability of a currency to fulfil the role of a safe haven stems largely from the partici-
pation of non-residents in foreign exchange markets. Investors tend to purchase currencies with high liquid-
ity and broad international circulation during periods of elevated uncertainty, including the US dollar, euro,
British pound, Japanese yen, Swiss franc, and Chinese renminbi. Most studies identify reserve currencies as
the primary candidates for safe-haven and hedgc assets [Sato, Nakata, 2024].

The main aim of the article is to examine precious metals and international currencies as potential hedge
and safe-haven assets against two Polish market indicators — the stock market WIG index and the Polish
bonds index — during periods of elevated risk between 2007 and 2023. Our research proceeds in several stages,
cach designed to provide a deeper understanding of the role of precious metals and currencies as hedge and
safe-haven assets. The first, prcliminary step is to calculate Pearson linear correlations, which assume that the
rates of return are independent of each other. This allows us to see the overall strength and direction of the
relationship between assets. Then we use a more advanced model: the Multivariate Factor Stochastic Volatil-
ity model (MFSV). The aim is to capture the dependencies between all assets simultaneously and to take into
account the time dependencies of returns along with the volatility clustering effect. Hidden factor analysis
enables us to capture the full relationship between all assets, which is not possible when analysing individual
pairs. However, the model does not allow us to investigate the existence of a hedge or safe-haven effect using
a statistical test. Therefore, in the next stage, we use a classic econometric tool based on a linear model with

dummy variables. This allows us to Verify the existence of a hedge or safe-haven effect using a statistical test.

The terms hedge asset, hedge function, and hedge attribute are used interchangeably to describe the ability to reduce risk. See Feder-Sem-
pach [2024] for furcher discussion.



GOSPODARKA NARODOWA/ The Polish Journal of Economics/2(326)2026 3

Nevertheless, we cannot determine at which points of the long sample spanning several global financial cri-
ses, the safe-haven effect was stronger or weaker. Consequently, in the final stage of the analysis, we examine
the safe-haven effect in a moving window in quarterly periods.

Our study reveals several important findings. First, the relationships between the Polish capital market and
precious metals and international currencies are effectively captured through factor-loading analysis. Second,
the results reveal an interesting pattern: international currencies appear to serve as better safe-haven assets
for Polish stock market investors, whereas precious metals pcrform better for Polish bond market investors.
Third, the analysis identifies periods during which safe-haven effects were particularly pronounced, including
the Global Financial Crisis (GFC), the Eurozone crisis, the political uncertainty surrounding Brexit and the
clection of Donald Trump, the COVID-19 crisis, and the Russia-Ukraine war. The quarterly analysis provides
anew perspective for Polish investors seeking to reduce portfolio risk during periods of heightened uncertainty.

This article contributes to the ongoing search for effective hedge and safe-haven assets. It extends previ-
ous research by comparing the interrelationships between the Polish stock and bond markets and potential
hedge and safe-haven assets across mu]tiple crisis periods. In che last few years, traditional investment strat-
cgies have become less effective in the face of elevated risk and uncertainty. Our study expands the existing
literature by providing an in-depth analysis of the hedge and safe-haven properties of various precious metals
and international currencies available on the Polish capital market under different market conditions.

The article is structured as follows: Section 1 introduces the topic; Section 2 reviews the literature; Sec-
tion 3 describes the data, research sample and the factor loading analysis; Section 4 presents the hedge and

safe-haven mcthodology; Section 5 discusses the Cmpirical results, and the final section concludes the paper.

Literature review

The definition of safe-haven and hcdgc assets remains controversial in the academic literature, as there is
no single economic theory that Conclusively explains the existence of assets Capable ofmaintaining or increas-
ing their value during periods of market turmoil. In general terms, a safe-haven asset is defined as an asset
that is either uncorrelated or negatively correlated with other assets during periods of financial stress [Baur,
Lucey 2010; Baur, McDermott 2010]. This means that the decoupling of safe-haven assets from equity mar-
kets during normal periods is a necessary condition distinguishing them from risk-free assets [Baur, McDer-
mott 2016]. This special attribute makes safe-haven assets a key instrument of portfolio optimisation, as they
may compensate investors for losses during pcriods of market instabi]ity. By contrast, a hcdgc is an asset that
is uncorrelated or negatively correlated with other assets or portfolios on average, regardless of the phase of
the economic cycle.?

Precious metals are natural resources and are therefore subject to unlimited demand and limited sup-
ply. Due to these characteristics, together with the development of derivative markets, they have become an
attractive investment alternative to stocks. The hedge and safe-haven properties of precious metals have been
Widcly examined in relation to stock indices, cxchangc rates, and cryptocurrency investments. While the rela-
tionship between stock markets and gold has received substantial attention in the literature, silver, platinum7
and palladium have been studied to a much lesser extent. Moreover, the interplay between precious metals
and stock markets has been analysed from various perspectives, including external factors, empirical model-
ling approaches, and portfolio construction strategies. These relationships have also been investigated across
different stock markets, primarily in advanced economies and, to a lesser extent, in emerging markets.

The stock—gold nexus was Originally examined by Baur and McDermote [2010] with the use of quantilc
regression techniques. They found that gold was a hedge in the United States and European markets and

a safe-haven in emerging markets. In a subsequent study, Baur and McDermott [2016] show that gold served

For more, see Bogolebska, Feder-Sempach, Stawasz-Grabowska [2024]. Safe Assets in the Global Economy Supply, Demand and Fi-
nancial Stability, Routledge, Chapter 1.
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asa particuiariy strong safe-haven asset in the aftermath of the September 11, 2001 attacks and the collapse
of Lehman Brothers in September 2008. The authors attribute investors’ demand for gold to behavioural
biases associated with its historical role as both a currency and a store of value. Drake [2022] finds that the
commonly assumed negative correlation between gold returns and stock markets was not confirmed during
cither the Global Financial Crisis (GFC) or the COVID-19 pandemic, although it was observed during the
1990-1991 recession and the 2001 recession.

Azimli [2022] cmphasiscs the dynamic connectedness among four commodities — copper, iron, goid, and
silver — and 10 major global stock indices. The results indicate that silver outperformed gold as a safe-haven
asset in the post-COVID-19 period. Lucey and Li [2015] provide evidence that, during periods of extreme dis-
tress in US stock and bond markets, silver, platinum, and palladium acted as safe havens when gold did not. In
contrast, Sikiru and Salisu [2021] indicate that only gold served as a safe-haven asset during the COVID-19
pandemic. Mokni et al. [2021] show that, while goid piays a dominant role in hedging market uncertainty,
precious metals exhibit heterogeneous responses during the COVID-19 crisis.

The relationship between stock markets and precious metals during the first two decades of the 21st cen-
tury was examined by Van et al. [2022]. Using a conditional correlation MGARCH (multivariate general-
ised autoregressive conditional heteroskedasticity) framework and a happiness index as a proxy variable, they
demonstrate that this approach facilitates exploration of the nexus between stock markets and precious met-
als during the COVID-19 period, whereas a bivariate GARCH model does not provide sufficiently robust
cmpiricai evidence. Their ﬁndings suggest that psychologicai and behavioural factors play an important role
in these financial rciationships. Gustafsson et al. [2022] highiight the hcdging properties of go]d and silver
for clean energy stocks. The role of precious metals in sustainable investing is further examined by Lei et al.
[2023], who demonstrate that gold and palladium can serve as safe havens for ESG indices, with gold playing
a particularly important role in ESG portfolio risk management.

Gencyurek and Ekinci [2023] investigate the role of precious metals in risk management, diversification,
hedging, and safe-haven investment strategies in the stock markets of the BRICS countries and Turkey using
DCC-IGARCH-t models and roliing Hong causaiity tests with daily data from 2015 to 2022. Their findings
indicate that all four precious metals are effective tools for risk management, although they are less efficient as
hedging instruments. Furthermore, to mitigate risk during the COVID-19 pandemic, investors should increase
the share of precious metals in their portfolios, with the exception of gold. These studies confirm that precious
metals are too heterogeneous to be treated as a single asset class. Korsah et al. [2025] show, based on evidence
from silver, platinum, and African stock markets, that precious metals exhibit varying hedge and safe-haven
properties across different markets.

Mujtaha et al. [2024] examine the hcdgc and safe-haven properties of four commodity classes — precious
metals, energy, agricuiture7 and livestock — for the United States and China at both the aggregate equity index
and sectoral levels using daily data from 2014 to 2020. Their findings suggest that precious metals function
only as weak safe havens for equity sectors in both China and the United States. Moreover, in the case of
China, precious metals provide only weak hedging benefits for most sectors and for the Shanghai Compos-
ite Index (SCI).

Besides precious metals, various currencies have also been investigated as potential safe havens. The list
of safe-haven currencies 1argciy overiaps with the Major reserve currencies, indicating the quasi—monopo]istic
role of the US dollar, followed by the curo, in fulfilling this function. Therefore, the determinants of safe-ha-
ven currency status are closely related to the determinants of international currency status [Bogolebska et al.,
2019]. However, the global scructure of foreign exchange reserves, which reflects the degree of currency inter-
nationalisation [cf. Feder-Sempach et al., 2025], does not fully explain the strong role of the Japanese yen and
Swiss franc as safe-haven assets, while simultaneously overstating the role of the euro. Ranaldo and Séderlind
[2010] and Grisse and Nitschka [2015] find chat the Swiss franc and Japanese yen can cﬁcctivciy function as
safe-haven currencies during crisis periods and market crashes, whereas other currencies appear to be highly

correlated with stock markets.
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Coudert, Guillaumin, and Raymond [2014], using dai]y data for 26 currencies issued by both advanced
and emerging economies between 1999 and 2013, conclude that only the Japanese yen and the US dollar
exhibit safe-haven properties. Hossfeld and MacDonald [2015], using monthly data spanning more than 26
years, find that the US dollar — and even more strongly the Swiss franc — qualify as safe-haven currencies. The
empirical analysis conducted by Rasmus and Yamamoto [2016] using daily data indicates that, during the
globa] financial crisis, the Japanese yen displaycd the strongest safe-haven behaviour. Their ﬁndings also sug-
gest that safe-haven currency behaviour is timc—dcpcndcnt, thcreby supporting the theoretical prcdictions
of Baur and Lucey [2010]. Importantly, spillovers also exist between foreign exchange markets and precious
metals markets. Although the linkages between commodity and currency markets have been widely studied,
the hedge and safe-haven properties of precious metals against currency fluctuations remain underexplored.
Mensi et al. [2022], using quantile cross-spectral analysis, time-frequency spillover methods, and quantile
regression techniques, show that all precious metals can serve as effective safe-haven assets and strong hedges
against major currencies.

Interesting evidence for the Polish capital market is provided by Milobgdzki [2017], who showed that
all analysed currencies — the euro, US dollar, British pound, Swiss franc, and Japanese yen — serve as strong
hedges for stocks and as diversifiers for 10-year Polish government bonds under normal market conditions.
Under extreme market conditions, all of these currencies acted as safe-haven assets for stocks listed on the
Warsaw Stock Exchange and as either diversifiers or weak hedges for Polish bonds from 2005 to 2015. The
analysis was conducted using an asymmetric GJR-GARCH model based on the framework proposed by Baur
and Lucey [2010].

Data and sample description

In our research, we use daily closing prices from January 1, 2007 to December 31, 2023 for four precious
metals: gold (xaupln), silver (xagpln), platinum (xptpln), and palladium (xpdpln), as well as five international
currencies: the euro (eurpln), US dollar (usdpln), British pound (gbppln), Swiss franc (chfpln), and Japanese
yen (jpypln). All daily quotations are denominated in Polish zloty (PLN). The analysis also includes two Pol-
ish market indices: the Warsaw Stock Exchange’s WIG index (wig) and the Polish 10-year government bond

yield (bondpln?).

Table 1. Descriptive statistics of logarithmic returns (multiplied by 100) of time series used in the study

Mean St. Dev. Skewness Kurtosis Min Q1 Median Q3 Max
wig 0.01 127 -075 10.87 -13.53 -191 -0.61 0.04 -0.61
bondpln 0.00 174 0.19 1281 -16.01 -2.50 -0.76 -0.02 -0.76
xaupln 0.03 116 0.19 10.13 -9.01 -1.66 -0.54 0.01 -0.54
xagpln 0.02 1.82 -0.79 12.20 -18.88 -2.70 -0.80 0.05 -0.80
xptpln 0.00 148 -0.45 8.89 -12.40 -2.23 -0.77 0.01 -0.77
xpdpln 0.04 2.05 -0.59 11.00 -20.07 -3.02 -0.96 0.08 -0.96
eurpln 0.00 0.53 0.14 9.94 -3.60 -0.74 -0.24 -0.01 -0.24
usdpln 0.01 0.87 0.11 7.57 -6.92 -1.27 -0.45 -0.02 -0.45
gbppln 0.00 071 011 5.92 -4.05 -110 -0.40 -0.02 -0.40
chfpln 0.01 0.73 -0.18 1216 -7.95 -1.01 -0.33 0.00 -0.33
jpypln 0.00 1.03 0.51 10.76 -7.73 -1.46 -0.51 -0.04 -0.51

Notes: gold (xaupln), silver (xagpln), platinum (xptpln), palladium (xpdpln), euro (curpln), US dollar (usdpln), British pound (gbppln), Swiss
franc (chfpln), Japanese yen (jpypln).

Source: Authors’ own elaboration.

3 Polish 10-year government bond yield (10YPLY.B).



6 Piotr Szczepocki, Ewa Feder-Sempach, Joanna Bogotebska, Precious Metals or Currencies? Which Perform Better...

Table 1 presents descriptive statistics for the logarithmic return series used in the study. A comparison of
the values of precious metals and currencies indicates that precious metals exhibit higher standard deviations
and kurtosis, as well as larger maximum declines and increases within the sample period. This suggests that
precious metals are subject to greater volatility and have more extreme outliers than currencies.

Figure 1 shows Pearson correlation coefficients calculated for the series used in the study based on the
entire sample. The results indicate that international currencies are, on average, negatively correlated with
the WIG index, with the strongest negative correlation observed for the Japanese yen and the weakest for the
British pound. Precious metals, by contrast, are only weakly correlated with the WIG index, with gold being
the only metal exhibiting a negative correlation. For bonds, the opposite relationship is observed: interna-
tional currencies are positively correlated with the bond index, whereas precious metals are either uncorrelated
or only weakly negatively correlated with the bond index. These preliminary resules indicate that currencies
can act as a hedge for WIG investments, while precious metals may provide hedging benefits for bond invest-
ments over the long term. In the further part of the study, these relationships are examined in greater detail,

particularly during periods of market decline, which is crucial for identifying safe-haven assets.

Figure 1. Correlogram of time series used in the study. Pearson linear correlation coefficients not statically
significant at the 0.1 level were omitted

ipypin

chfpin
gbppin
usdpin

xpdpin ~ 0.11 0.08 0.14 0.09 0.0

n..
0.5

0.0

05

xptpin 025 021 026 024 021 ._1_0
xagpln 042 018 008 018 019 015
xaupln .H 033 | 049 046 041 05 ‘ 052
bondpin -0.06 0.16 0.15 0.12 0.11 0.06

wig -0.08 -0.18 0.07 0.08 0.16 -037 037 -022 -037 -045

Notes: gold (xaupln), silver (xagpln), platinum (xptpln), palladium (xpdpln), curo (curpln), US dollar (usdpln), British pound (gbppln), Swiss
franc (chfpln), Japanese yen (jpypln).

Source: Authors’ own elaboration.

Research methodology

As noted above, the primary objective of this study is to examine whether international currencies and
precious metals can be used as hedges against investments in the WIG index and Polish government bonds.
This objective is pursued in two stages. In the first stage, the dynamic correlations among the assets included
in the sample are analysed using the Multivariate Factor Stochastic Volatility (MFSV) model proposed by Kast-
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ner et al. [2017]. This framework combines two important statistical tools: principal component analysis and
stochastic volatility modelling. Consequently, we can reduce the state-space of the analysed assets to a low-
er-dimensional orthogonal latent factor space, and simultancously we can study the time-varying correlation
for each pair of assets. The MFSV model has been applied in several empirical studies, including analyses of
correlations among cryptocurrencies [Shi et al., 2020], rescarch on cryptocurrencies as an independent asset
class [Sifat, 2021], and studies investigating gold, Bitcoin, and international currencies as strong safe-haven
assets for major g]obal stock markets [chcr—Scmpach et al., 2024]. In contrast to this last study, however,
we use the MFSV model primarily to examine the dependence of individual assets on the main latent fac-
tors and, consequently, to identify hedge assets rather than safe-haven assets. In the second stage, the findings
from the MFSV analysis are compared with results obtained using a classical econometric tool: a regression
model with dummy variables, as in Baur and Lucey [2010]. However, the identification of safe-haven assets
requires not only estimates based on the full sample, but also the detection of periods during which correla-
tions become significantly negative. Consequently, the second part will be extended with rolling regressions,
as in Ciner et al. [2013] and Lucey and Li [2015].
The MFSV model can be presented in the form of a system of equations:

v, =N+ U (h)2e,
f=V.(hyeg

where A (yh, - yW)T is the zero-mean vector of m observed 10garithmic returns, and f[ = (fw s ﬁ[)T rep-

(1)

resents the vector of r unobserved latent factors. Furthermore, /A is the m X r dimensional factor-loading
matrix. U, (hY)=diag(exp (h,), ..., exp(h,,))is the m X m diagonal matrix of series-specific (idiosyncratic) var-
iances, while V. (h))=diag(exp(h,.,), ..., exp(h,.,,)) is the r X r diagonal matrix of latent factor variances
[Kastner et al., 2017]. Both idiosyncratic and latent factor innovations are assumed to be independent stand-
ard multivariate distributions: €.~N(0, 1), E;N(O, I’_).Thc logarithms of variances follow an autoregressive

process of order one:

{hi[ =(1- (bi)/,ti + ¢ihi>[71 +0.7, i=1, .., m, )

h’m+j‘t = ¢m+jhm+j,[—l + 0‘m+j77m+j‘t’ ]: 1’ R T.

The model was estimated using the Bayesian approach with the R CRAN package factorstochvol [Hossze-
jni, Kastner, 2021]. Under Bayesian inference, all model parameters are treated as random variables. Thus,
instead of point estimates, we obtained whole posterior distributions based on Markov Chain Monte Carlo
(MCMC) draws. The model was estimated by means of 10,000 draws with thinning 10 plus 1,000 discarded
burn-in draws. We used priors from Kastner et al. [2017].

In the second stage, we use classical frequentist inference and estimate the parameters of the following
regression model with dummy variables proposed by Baur and Lucey [2010]:

+b,r,

T — 4 + bl ¥ stock, t(q

stock, ¢

)t

stock, t

+ € stock, (q) + €p (3)

WhCrC Vk o T_[ % repres(‘fnt the 10g3rithmic recurns Of‘metals and StOCk rCSpCCtiVCl}L T}IC terms r. & account
60 ' stock, © stock, t(q)

«
for the asymmetries of positive and negative (extreme) shocks and are included in order to focus oqn periods
of declining stock markets. In particular, we analyse the role of metals in times of stress or extreme stock mar-
ket situations and include regressors that contain stock returns falling within the lower q% quantiles, such as
the 5%, 2.5% and 1% quantiles. It a return is larger than the q% quantile, the value of 1, (. is zero. If different
thresholds are estimated simultaneously, the parameters b, can be viewed as a vector. Finally, in order to bet-
ter capture the arrival of new information into the markets we assume error term e, fo]]owing the asymmetric

GJR-GARCH (r,s) process of Glosten et al. [1993]
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ho=w+ Y@t + Y et Die, >0)+ D 7 h_ (4)
i=1 i=1 j=1 ’

with the error term assumed to follow a Generalized Error Distribution (GED).

Results and discussion

Safe-haven and hedge status in full sample period

We begin by discussing the results obtained from the factor-loading analysis. This allows us to investi-
gate safe-haven and hedge relationships that cannot be observed directly. Factor loadings quantify the extent
to which a variable is related to a given factor. Factor analysis makes it possiblc to reduce a multidimensional
observation space into a lower-dimensional and orthogonal (uncorrelated) latent factor space. The factors are

ordered so as to maximise the volatility explained by the model.

Figure 2. Posterior draws (boxplots) and posterior means (grey dots) of the eigenvalues of /A" A

w
I

Eigenvalue

)

[N
1

<«

w 4

3 4 5

Component Number

[N

Source: Authors’ own elaboration.

The factor-loading analysis captures the relationships between each precious metal or selected currency,
and stock indices and the underlying factor. We distinguished three principal factors (see the scree plot of the
eigenvalues of AT in Figure 2) to explain the complex concept of potential safe-haven and hedge assets and
their relationship with the main Polish market indices. Although the factor-loading state space is three-di-
mensional, the results are presented in two-dimensional posterior distribution plots to facilitate interpreta-

tion (see Figure 3). The mean factor 10adings are reported in Table 2.
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Figure 3. The joint two-dimensional posterior distributions of factor loadings: monochrome clouds consist
of MCMC draws; names of series placed in posterior means
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Table 2. Posterior means and 95% credible posterior interval in parenthesis of factor loadings (x entries are set

to zero by restriction)

Factorl Factor2 Factor3
wig -0.372 0.107 -0.092
(-0.450,-0.308) (0.077,0.137) (-0.128,-0.056)
bondpln 0.120 -0.006 -0.111
(0.092,0.152) (-0.031,0.004) (-0.143,-0.080)
xaupln 0.439 0.677 0.142
(0.365,0.529) (0.608, 0.750) (0.110,0.173)
xagpln 0.168 1215 0.093
(0.118,0.223) (1.093,1.347) (0.038, 0.141)
xptpln 0.269 0.723 X
(0.220,0.326) (0.645,0.807)
xpdpln 0.095 0.705 -0.123
(0.049, 0.149) (0.624,0.792) (-0.173,-0.070)
eurpln 0.368 0.043 -0.131
(0.312,0.439) (0.033,0.053) (-0.149,-0.115)
usdpln 0.592 X X
(0.499, 0.707)
gbppln 0.424 0.064 -0.057
(0.357,0.503) (0.050, 0.079) (-0.074,-0.040)
chfpln 0.420 0.053 -0.099
(0.355,0.503) (0.041, 0.065) (-0.117,-0.082)
jpypln 0.680 0.044 0.183
(0.571,0.817) (0.027,0.062) (0.150, 0.214)

Notes: The following colour convention was used: green — when 95% credible posterior interval does not contain 0 and is above zero, which
indicates a positive association with the hidden factor (the higher the average value, the stronger the association); blue — when the 95% credible
posterior interval contains 0, indicating a lack of dependence (correlation) with the hidden factor; red — when 95% credible posterior interval
does not contain 0 and is below zero, which indicates a negative relationship with the factor (negative correlation).

Source: Authors’ own elaboration.
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Interpreting the latent factors is a crucial step in understanding the underlying structure of the data. The
first latent factor can be interpreted as an international currency factor. All analysed currencies load strongly on
this factor, suggesting that their behaviour is influenced by similar economic forces. The behaviour of interna-
tional currencies, such as the euro, US dollar, British pound, Swiss franc, and Japanese yen, is primarily driven
by supply and demand conditions in foreign exchange markets. Factors such as interest rates, inflation, eco-
nomic growth, political stability, and market sentiment shape exchange rate movements from the perspective of
investors [Trancoso, Gomes, 2023]. Precious metals also load positively on the first facror, a]though to a much
smaller extent. Gold represents an important exception, as it is very strongly linked to the first factor, as
strongly as currencies. This may be explained by the historical role of gold within the international monetary
system and by the fact that gold remains an important component of central banks’ foreign exchange reserves
[Arslanalp et al., 2023]. The WIG index is the only analysed asset that loads negatively on the first factor.

The second latent factor may be interpreted as a precious metals factor, as it is strongly associated with all
analysed precious metals. Precious metal returns exhibit scrong positive loadings on this factor, suggesting that
their prices are influenced by common economic forces. Precious metal prices depend on numerous factors,
including macroeconomic indicators, political and geopolitical developments, and market supply and demand
conditions. Although the determinants vary across individual metals and time periods, real GDP growth and
interest rates are generally regarded as key drivers of precious metal markets. Moreover, monetary policy plays
a particularly important role in determining gold prices. Central bank decisions regarding interest rates and
inflation may significantly influence precious metal valuations; for Cxamplc, a lO—basis—point increase in the
US monetary policy rate may reduce commodity prices by between 0.5% and 2.5% after 18-24 business days
[Miranda-Pinto et al., 2023].

The relatively weak correlations between precious metals and stock indices, exchange rates, bond yields,
and crude oil prices suggest potential hedging properties of precious metals [Stephanie et al., 2023]. How-
ever, currencies are also related to the second latent factor, but to a lesser extent. In this context, the domi-
nant role of the US dollar as the primary currency for precious metals trading should be noted. Commodity
prices often display a negative rc]ationship with the US dollar [Rees, 2023]. Notab]y, the bond index is the
only analysed asset exhibiting insignificant loadings on the second factor.

The third factor is more difficult to interpret but is strongly connected with the Japanese yen, gold, and
silver. The Japanese yen is positively related to all three factors, highlighting its strong independence from the
remaining assets. The yen is the third most traded currency in international foreign exchange markets, primar-
ily due to the strength of the Japanese economy as a leading exporter of goods such as automobiles, electron-
ics, and machinery. The Japanese economy is deeply integrated into global trade, and a weaker yen can boost
exports by making Japanese goods more affordable abroad. One of the key determinants of the yen exchange
rate is Japan’s monetary policy. The Bank of Japan maintained an ultra-loose monetary policy with very low
or even negative interest rates for an extended period in order to stimulate economic growth, which may
explain the distinctive behaviour of the yen relative to other reserve currencies [Chen, 2024]. Additionally,
carry trade strategies aimed at borrowing in yen and investing in higher-yielding assets may contribute to yen
exchange rate dynamics [Sato, Nakata, 2024]. Importantly, the third factor is negatively associated with both
the WIG index and the bond index, which means it could potentially divcrsify Polish investment portfolios.

The WIG index is negative]y related to both the first and chird latent factors, indicating behaviour distinct
from that of international currencies. This means that the first and third factors may serve as hedges for invest-
ments in the WIG index during the sample period. Consequently, international currencies and gold, which are
strongly positively related to the first factor, may be regarded as potential hedge and safe-haven assets against
investments in the WIG index. By contrast, Polish bond yields seem to be unrelated to the second factor and
negatively associated with the third factor. This suggests that both the second and third factors may provide
hedging benefits for bond investments. As a result, precious metals that are positively related to the second
factor — particularly go]d and silver, which are also positively associated with the third factor — may serve as

potential hedge and safe-haven assets for Polish bond portfolios.
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In the second part of the ana]ysis, we compare the factor—loading results obtained from the first part with
the classical approach from Baur and Lucey [2010]. Tables 3 and 4 show the estimation results from Equa-
tions (3) and (4) for precious metals and international currencies respectively. The lag length is selected using
the Akaike Information Criterion. Following Baur and Lucey [2010], we identify a hedge effect when the
estimate of b, is statistically significant and negative, and a safe-haven effect when the sum of significant esti-
mates of b, and b, from Equation (1) is negative.

The results rcported in Table 3 indicate that the hedge function of‘prccious metals is observable for gold
against the WIG index and gold and silver against bond yields. This is consistent with the results obtained
in the principal component analysis: gold was the only precious metal strongly associated with the first factor,
which is negatively linked to the WIG index. Furthermore, among precious metals, gold and silver exhibited
the strongest association with the third factor, which is negatively connected with the bond index.

Table 4 demonstrates that the hedge function of international currencies is considerably more pronounced
in the Polish stock market. All analyscd currencies — the euro, US dollar, British pound, Swiss franc, and Japa-
nese yen — exhibit hedging atcributes against the WIG index. In the case of bond portfolios, only the Japanese
yen functions as a hedge, confirming that the yen behaves differently from the remaining international cur-
rencies. These findings are again consistent with the factor-loading analysis, as all currencies were positively
connected with the first factor, whereas only the yen was strongly associated with the third factor.

Regarding safe-haven properties, platinum exhibits safe-haven attributes against the WIG index. Inter-
cstingly, gold and silver display safe-haven properties on the Polish bond market after one day of trading.
Similarly, the British pound and Swiss franc exhibit contemporaneous safe-haven properties against the WIG
index, while the Japanese yen displays this property after one trading day. Furthermore, the euro, US dollar,
and British pound demonstrate safe-haven properties against Polish bond yields. Overall, the factor-loading
analysis finds that international currencies provide stronger diversification benefits for portfolios constructed

on the Polish capital market than precious metals, particularly in the case of stock portfolios.

Safe-haven status in subsample period

Following Lucey and Li [2015], we estimate the time-varying safe-haven status of precious metals and
international currencies from Q1 2007 to Q4 2023. For each quarter, we re-estimate Equation (3). The use
of quarterly data facilitates a clearer identification of the periods during which individual precious met-
als and currencies function as safe-haven assets. Figures 4-6 and Tables 5-6 report the sums of statistically
significant negative coeflicients, which indicate periods during which precious metals and currencies enter
safe-haven status against Polish stock and bond markets. Based on the Global Economic Policy Uncertainty
Index,* several major periods of elevated global risk affecting Polish capital market investors can be iden-
tified: the Global Financial Crisis (2007-2009), the Eurozone crisis (2011-2013), the political uncertainty
surrounding Brexit and the first election of Donald Trump (2016-2017), the COVID-19 crisis (2020-2021),
and Russia’s invasion of Ukraine (2021-2023). These periods are highlighted in grey in Figures 4-6 and sum-

marised in Tables 5-6.

4 For more, sece Mokni et al., [2021].
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Figure 4. The Global Economic Policy Uncertainty Index based on monthly data, smoothed using a 4-period
moving average with five periods of heightened uncertainty, as defined in the study
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Source: Authors’ own claboration.

Table 5. Quarter by quarter safe-haven status by asset for Polish stock market (WIG) in five crisis periods

Globoéj;?:ncwot Eurozone crisis oizn;rledx-il:cri:sﬁs COVID-19 crisis Rusos;(f‘lnk:;\::zon
Asset | 232007/Q3 O Q12016 / CIoe0! | crisisqazozry | Otherpenioss
2009 Q4 2017 Q32023
xaupln 2007 Q3, 2013 Q1 2016 Q2 2020 Q1 2023 Q2 2011 Q2,2014 Q4
2008 Q4,
2009 Q2
xagpln 2007 Q3, 2013 Q1 2016 Q2, 2020 Q1 2023 Q1, 2009 Q4, 2011 Q2,
2009 Q2, 2016 Q4 2023 Q2, 2014 Q1, 2014 Q4,
2009 Q3, 2023 Q4
xptpln 2008 Q4 2012 Q3, 2016 Q1, 2020 Q1, 2023 Q1 2007 Q2,2010 Q2,
2013 Q1 2016 Q2 2021 Q2 2013 Q3
xpdpln 2012 Q3, 2016 Q1, 2016 2022 Q3, 2010 Q2, 2011 Q2,
2013 Q2 Q4, 2023 Q1, 2013 Q3,2014 Q1,
2023 Q3 2015 Q2,
eurpln 2016 Q1 2020 Q1 2023 Q3 2011 Q2, 2015 Q1,
2018 Q2
usdpln 2008 Q1 2012 Q4, 2016 Q2 2023 Q1, 2013 Q3,2019 Q3
2013 Q1, 2023 Q3
2013 Q2
gbppln 2008 Q1, 2012 Q2 2016 Q1 2022 Q3 2010 Q1, 2011 Q1,
2009 Q1 2011 Q2,2015 Q1,
2019 Q3
chfpln 2016 Q2 2020 Q1 2021 Q4, 2007 Q1,2014 Q1,
2023 Q3 2015 Q1
jpypln 2008 Q4 2016 Q2 2023 Q2 2010 Q1,2010 Q3,
2011 Q2,2013 Q3,
2014 Q3,2015 Q1,
2018 Q1,2019 Q3

Notes: gold (xaupln), silver (xagpln), platinum (xptpln), palladium (xpdpln), euro (curpln), US dollar (usdpln), British pound (gbppln), Swiss
franc (chfpln), Japanese yen (jpypln).

Source: Authors’ own claboration.
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Table 6. Quarter by quarter safe-haven status by asset for Polish bond market in five crisis periods

GLObOérFié?sanqL Eurozone crisis oizn;rfx;ri:sﬁi)s COVID-19 crisis Rus;#cijnk|rr;\;:zon
A 2011 2 1202 h i
sset Q32007/q3 | @ 2%13/ Q Q12016 / Q4 QQ2 gogl/ crisis Q4 2021 / Other periods
2009 2017 Q32023
xaupln 2023 Q1, 2015 Q4,2017 Q3,
2023 Q3 2021 Q4
xagpln 2017 Q1 2023 Q3 2014 Q1, 2015 Q3,
2015 Q4
xptpln 2008 Q2, 2015 Q2,2021 Q4
2008 Q4
xpdpln 2007 Q4 2016 Q3 2020 Q4 2021 Q4 2013 Q3,2015 Q2,
2018 Q1, 2019 Q2,
2023 Q4
eurpln 2007 Q4, 2021 Q2 2022 Q2, 2013 Q3,2015 Q4,
2008 Q2 2023 Q3, 2023 Q4
usdpln 2011 Q4 2021 Q2 2023 Q1 2007 Q1,2013 Q3,
2017 Q3,2019 Q2
gbppln 2007 Q4 2011 Q4 2020 Q1, 2023 Q1 2013 Q4,2019 Q3,
2020 Q4 2023 Q4
chfpln 2007 Q4, 2011 Q3 2021 Q2 2023 Q3 2011 Q2,2013 Q4,
2008 Q2 2014 Q1, 2015 Q4,
2017 Q3
jpypln 2011 Q4 2023 Q1 2014 Q4,2015 Q3,
2015 Q4, 2017 Q3,
2019 Q1

Notes: gold (xaupln)‘ silver (xagpln), plutinum (xptp]n), pal]udium (xpdp]n), euro (eurp]n), US dollar (usdpln), British pound (gbpp]n), Swiss
franc (chfpln), Japanese yen (jpypln).

Source: Authors’ own elaboration.

Figure 5. Precious metals and currencies as safe-haven assets against WIG — heatmap of significant negative
coefficient of vector (bl) in Equation (3); crisis periods marked in grey

Qiodal Finanolsl Eurozons Donaid Trump and COVID-1# Ructian lavacion
Cricle Cricie Brexit Cricic Cricic  of Ukraine Cricic
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Notes: gold (xaupln), silver (xagpln), platinum (xptpln), palladium (xpdpln), curo (curpln), US dollar (usdpln), British pound (gbppln), Swiss
franc (chfpln), Japanese yen (jpypln).

Source: Authors’ own elaboration.
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Figure 6. Precious metals and currencies as safe-haven assets for Polish bond market — heatmap of significant
negative coefficient of vector (c1) in Equation (3); crisis periods marked in grey

Qlodal Finanolal Eurozone Donald Trump and COVID-18  Ruttlian lnvacion
Cricie Cricie Brexit Cricie Cricle  of Ukraine Cricic
,pypj- B
~h tp - I
gbppin
cAnin+ 0
usdpin
-1
eurpin | 2

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Notes: gold (xaupln), silver (xagpln), platinum (xptpln), palladium (xpdpln), euro (curpln), US dollar (usdpln), British pound (gbppln), Swiss
franc (chfpln), Japanese yen (jpypln).

Source: Authors’ own claboration.

Figurcs 5 and 6 show the sums of statistically signiﬁcant negative coefficients in the form of hcatmaps.
Darker blue shading indicates a stronger safe-haven effect, whereas white cells indicate the absence of safe-ha-
ven properties. Additional quarter-by-quarter results for individual precious metals and currencies are pro-
vided in Appendix Figures 1 and 2, which present the values of the significant negative coefficient sums from
Equation (3).

[n sum, both precious metals and currencies can serve as safe-haven assets during periods of market turmoil.
However, these properties appear strongest during the GFC period and weakest during the Russia-Ukraine
war. The nature of the rc]ationships also changcs after the GFC. In particular, the Swiss franc exhibits espe-
cially scrong safe-haven properties during the Eurozone crisis, while platinum displays pronounced safe-haven
characteristics during the GFC. Palladium also demonstrates stronger safe-haven properties than other pre-
cious metals during selected periods. The prices of precious metals vary across market states, and the effects of
financial stress can be asymmetric under different market conditions [Chen et al., 2022]. Overall, the results
indicate that precious metals are better diversifiers for Polish bond portfolios, whereas currencies appear

more effective for stock portfolios.

Conclusions

To minimise risk, investors should diversify their portfolios by searching for financial assets that are either
ncgativcly correlated or uncorrelated with their primary investments. This study examines the Polish capi-
tal market and evaluates the hedge and safe-haven properties of four precious metals and five international
currencies. When it comes to the question posed in the title, our analysis shows that international currencies
generally provide stronger diversification benefits for portfolios built on the Polish capital market than pre-
cious metals, particularly in the case of stock portfolios. The returns on the analysed hedge and safe-haven

assets tend to move differently from Polish financial assets as market conditions change.
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Hedge properties against the WIG index are observed for all analysed currencies: the euro, US dollar, British
pound, Swiss franc, and Japanese yen. Safe-haven properties relative to the WIG index are identified simulta-
neously for the British pound and Swiss franc, and for the Japanese yen after one trading day. Among precious
metals, only gold acts as a hedge and platinum as a safe haven against the WIG index. Gold and silver appear
to provide the strongest hedging benefits for both stock and bond portfolios. For Polish bond portfolios, the
]apancse yen is the only currency cxhibiting hcdge properties, Conﬁrming its distinctive behaviour relative
to other international currencies. Safe-haven properties for Polish bonds are observed for the euro, US dol-
lar, and British pound. Overall, the findings suggest that precious metals may provide stronger diversification
benefits for Polish bond investors, whereas currencies appear more effective for stock investors. Nevercheless,
the safe-haven effects are concentrated within specific subperiods of 2007-2023 when quarterly data are used.

The factor-loading analysis further indicates that the first latent factor is associated with international
currencies, the second factor with precious metals, and the third factor is strongly correlated with the Japa-
nese yen. These findings may help Polish investors differentiate between the diversification roles of the Japa-
nese yen and other international currencies, as the yen exhibits substantial independence from other assets.

Our findings are important not only for academics studying portfolio diversification, but also for Polish
investors and portfolio managers seeking to reduce portfolio risk during periods of elevated uncertainty. The
results suggest that investors should adopt balanced diversification strategies involving both international
currencies and precious metals. International currencies generally provide stronger diversification benefits for
Polish stock portfo]ios, whereas precious metals may play amore important role in bond portfolio diversifica-
tion. Since Poland is not part of the euro area, the Polish capital market may be perceived as riskier compared
to developed eurozone markets. Consequently, the Polish zloty, domestic stocks, and bond markets may exhibit
behaviour that differs from that observed in more mature European financial markets. Our findings may also
be relevant for policymakers, as understanding the interconnectedness between stock and bond market indi-
ces and currencies can support monetary policy decisions in Poland and other Central European economies.

Despite the contributions of this study, several limitations should be acknowledged. Future research could
extend the analysis to a larger sample of European economies and incorporate out-of-sample validation proce-
dures. It would also be valuable to expand the range of analysed precious metals to include rarer metals such
as thodium or iridium, as well as additional international currencies such as the Chinese renminbi. Finally,
although the Global Economic Policy Uncertainty Index serves as a useful proxy for uncertainty, future stud-

ies could also employ alternative measures of market risk, such as the VIX index.
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Appendix

Figure Al. Precious metals as safe-haven for WIG and bonds as sums of significant negative coefficient
of Equation (3): vector (b,) solid red colour and vector (b,) dashed navy blue
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