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Abstract The role of precious metals as hedges and safe havens has been extensively studied across
various markets. However, no precious metals other than gold have been considered in a South African
setting. This study extends previous literature by making use of the methodology established by Baur
and Lucey (2010) to determine which of the four precious metals provides the most viable hedge and
safe haven in relation to the domestic stock and bond markets for South African investors? The results
suggest that all four precious metals have significant hedging properties in relation to domestic bond
market but not the stock market. It was also determined that while all four metals contain safe haven
properties, gold is the only precious metal to act as a significant safe haven against both South African
stocks and bonds.

Introduction

The industrial revolution brought about the single greatest development of world economic history that ushered in an
age of dramatic growth internationally across numerous sectors and industries (Clark, 2013). This growth is
particularly notable in the financial sector, which saw an enormous increase in growth towards the second part of the
twentieth century according to Greenwood and Scharfstein (2013). One of the many avenues of research that has
stemmed from the increased size of the financial sector globally is the relationship between financial development,
economic growth and how this interrelationship relates to a country’s respective degree of participation in the world
economy. The phenomenon alluded to, involving the interaction of all three elements, is referred to as the ‘finance-
growth-globalization nexus’ (Rousseau & Sylla, 2003) and it has received a considerable amount of interest. The
phenomenon can be associated to the long-held theory that in order to encourage welfare and growth in any economy,
it is crucial for an effective financial system to be present.

While this sentiment is popular it is not one shared by all and the divisiveness of this theory has been pointed out by
Alaabed and Masih (2016). Despite this divisiveness the ‘finance-growth-globalization nexus’ is generally considered
to be positive by academics and regulators, according to Beck, Degryse and Kneer (2014). However, Wyplosz (1998)
points out that the increasing frequency of financial crises over the last few decades raises questions as to whether the
continued growth and integration of the financial industry globally can and should be regarded as a positive occurrence
or not. The reasoning behind Wyplosz’s (1998) view is that while there are undoubtedly a number of factors and
elements that contribute to financial crises, globalization is considered by many as a contributing factor with the most
consequences. This view is reaffirmed by Mendoza and Quadrini (2010) who highlight the important role played by
globalization, specifically in the subprime real estate crisis of 2007/8. Globalisation as a contributing factor in this
instance is significant. In addition to the significant influence of globalization, Luchian and Filip (2015) report that it
has been claimed that the continued liberalization of world trade and markets contributes to and compounds the
severity, as well as the frequency, of financial crises in general.

In light of the gradual continuation of financial globalization, attention is drawn by Schularick (2011) to the fact that
between 1870 and the subprime crisis of 2007/8, there were no fewer than 71 systemic banking crises and that it can
be expected that over the course of a similar time frame in the future this figure would increase. The expected increase
in the severity and frequency of crises might have far reaching implications for investors and it is important, therefore,
to consider relevant factors relating to financial crises. It has been suggested by many that the majority of financial
crises are characterized by high levels of contagion and volatility (Caporale, Pittis & Spagnolo, 2006; Schmukler,
Zoido & Halac, 2003). One of the most worrying implications is the claim that financial crises characterized by high
levels of volatility can lead to increased equity market correlations which would result in markets behaving similarly
(Baig & Goldfajn, 1999; Diamandis, 2009; Sandoval & Franca, 2012). An increase in the levels of volatility, contagion
and market correlations should be of great concern to investors because of the significant extent to which these
consequences are able to impact on some of their primary objectives, such as the pursuit of wealth creation,
management and preservation.
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In the pursuit of these objectives, investors have in the past, during periods of market turmoil and uncertainty, made
use of various strategies. Some of these strategies were aimed at attaining higher returns, others were based on bearing
lower levels of risk, and a few relied on both elements. Strategies that rely on both elements, such as a flight to safety
and quality make use of diversification to insulate them from adverse market conditions. The ‘flight to quality’
phenomenon which is characterised by investors moving away from the stock market to either cash or the bond market
as pointed out by Gulko (2002), does not offer the same benefit to investors that it once did. The effectiveness of a
flight to quality and safety seems to have diminished over the years as a result of increasingly integrated and illiquid
bond and stock markets (Goyenko, 2006; Kaminsky & Reinhart, 2002). The co-movement of conventional assets and
continued market integration, a principle of diversification, was famously referred to by Nobel laureate, Harry
Markowitz as the ‘only free lunch’ in finance. This ‘free lunch’ might not be as effective as it once was when employed
in conjunction with conventional asset classes. In the face of more frequent and severe crises, as well as the continued
integration of markets, investors are constantly searching for potential solutions to address the growing inefficiency
of diversification using traditional asset classes.

In recent years investors have considered, amongst other things, alternative investments as a potential solution to the
problems posed by these growing concerns. The appeal of alternative investments across investor types in this regard
can, according to Baker and Filbeck (2013:25), be attributed to ‘their generally low correlation with traditional
financial investments’. To investors wary of these developments, Baur and Lucey (2010) point out that the ‘increased
interdependence among markets and more traditional asset classes create the potential need for an asset that is
relatively simplistic and safe: a haven’. One such haven that has generated a great deal of interest over the last decade
is that of gold. Over the course of the last few decades, gold has been alluded to by the financial press as a safe haven.
However, humankind has been obsessed by it for millennia. It has historically been an unparalleled symbol of wealth
and has been traded in markets for over 6000 years according to Green (2007). Man’s fascination with this metal is
reflected in written accounts over the course of the last six centuries. King (1865:94) emphasizes this point by referring
to the writings of an ancient Roman philosopher, Gaius Plinius Secundus who in reflection describes the characteristics
of gold, specifically the color that infatuates mankind: ‘The golden nugget, glittering amongst the pebbles of the
stream, caught the eye of primitive man, who saw in it the image of the sun, the oldest object of worship, and of whom
gold has ever since continued the symbol’.

The ability of gold to intrigue people has not diminished over the course of the last six centuries. This precious metal’s
propensity to serve as both a hedge and safe haven has been intensively studied and, more recently, it has been
established (Baur & Lucey, 2010) that gold is able to act as a safe haven in times of market turmoil. This finding has
propagated various questions regarding the potential safe haven and hedging properties of other precious metals;
specifically silver, platinum and palladium. While gold is clearly the most acclaimed of the precious metals Lucey
and Li (2015) have pointed out that the three remaining precious metals might in certain circumstances act as better
safe havens. The ability of any precious metals to serve as either a hedge or safe haven in a specific market should,
therefore, be investigated on a case-by-case basis. The indications are that these properties seem not to be
homogeneous across markets and vary depending on the market (Beckmann, Berger & Czudaj, 2015). The variation
in precious metal properties across markets, coupled with the challenges resulting from the globalization and
integration of financial markets necessitates the testing for potential safe haven and hedging properties in developing
markets such as South Africa.

The volatility and uncertainty of markets in recent times has made it increasingly difficult to ignore the potential
benefits offered by precious metals. There is already a foundation established in the literature, which supports the
beneficial hedging and safe haven properties of precious metals. Despite the increase in interest relating to the
investment properties of precious metals, research regarding this topic remains relatively sparse with regard to
emerging markets and more specifically South Africa. Only a few studies investigate the properties of precious metals
from the perspective of a South African investor and most of these consider only one precious metal, gold. The limited
scope of these studies indicate the need to address the shortfall in research on potential hedging and safe haven benefits
of precious metals from the perspective of the South African investor.

The concerns and shortfalls identified in the problem statement gives rise to an important question: Which of the
precious metals, gold, silver, platinum or palladium, provides the most viable hedge and safe haven in relation to the
domestic stock and bond markets for South African investors? A time period spanning almost 16 years is considered,
which includes various periods of economic turmoil necessary in measuring hedging and safe haven properties. The



time period begins 3 January 2000 and ends on 2 September 2016. This question spanning a period of 16 years must
be addressed through the research objectives.

Data and Methodology

The quantitative precious metal, equity and bond data are secondary data and were collected from Thompson Reuters
Datastream. This study made use of raw data in the form of daily closing prices. In line with the methodology set out
by Baur and Lucey (2010) the daily closing prices are obtained for the ALSI, ALBI and gold, silver, platinum and
palladium spot prices. ALSI refers to the Johannesburg Stock Exchange All Share Index and ALBI refers to the
Johannesburg Stock Exchange All Bond Index. The data are time series in the form of daily closing prices.

The sample covers a time period spanning almost 16 years starting on the 3rd of January 2000 and ending on the 2nd
of September 2016. The data range includes a total of 4081 data points in the sample which may increase when lagged
terms are included when testing for the most appropriate fitting model. The closing price data were initially
denominated in USD, however, the data was converted to ZAR in order to make the results relevant for South African
investors.

The framework for defining precious metals as either a hedge or safe haven was established by Baur and Lucey (2010).
The term ‘diversifier’ is also defined although it is not relevant in the present case. Baur and Lucey (2010) define a
hedge as an asset that on average is uncorrelated or negatively correlated with another asset or portfolio. The definition
for a safe haven is similar to that for a hedge but differs from the latter in terms of the time frame. A safe haven is an
asset that, similarly to a hedge, is uncorrelated or negatively correlated with another asset or portfolio. However, it
differs in that these conditions are applicable during times of market stress or turmoil. Furthermore, the authors only
clarify that the defining property of a safe haven is its non-positive correlation with an asset or portfolio in extreme
market conditions. This property means that the correlation can generally be positive or negative, however, it must be
either zero or negative during times of turbulence and market distress. The theoretical framework for defining each of
the precious metals as either hedges or safe havens enables the development of a hypothesis that can then be tested.

The hypothesis relevant in the present case is similar to that put forward by Seetharam et al. (2015), which considers
only the ability of gold to act as a hedge in relation to the domestic stock and bond market as well as gold’s ability to
act as a safe haven in relation to international stocks, along with domestic stocks and bonds. In the present case the
hypothesis put forward by Seetharam et al. (2015) is expanded to include silver, platinum and palladium but it only
considers the safe haven and hedging properties of these four precious metals in relation to the domestic stock and
bond markets and not any international markets.

The hypotheses developed from the theoretical framework:

HI. Gold/Silver/Platinum/Palladium is a hedge for stocks and bonds in the South African market.
H?2. Gold/Silver/Platinum/Palladium is a safe haven for stocks and bonds in the South African market.

Least-squares regression is a generalized linear modelling technique used to estimate the relationships between
dependent and independent variables. In order to test the hypothesis that has been developed and, in doing so,
determine whether the four precious metals act as hedges or safe havens in relation to the domestic stock and bond
market it is necessary to model the relevant variables using regression analysis. This step is in line with the
methodology set out by Baur and Lucey (2010), who use a dynamic regression model to investigate the precious metal
gold which is denoted by the term ‘pm’ in the following equation:

rpm,t =a+ blrstock,t + bzrstock,t,(q) + C1Tbond,t + Czrbond,t,(q) + €t (1)

The regression model presented by this equation is the principal model used to determine the safe haven and hedging
ability of all four precious metals. In this equation rpm, rsock and rwond represent the returns of the relevant precious
metal prices, ALSI and ALBI. In order to highlight falling domestic stock and bond markets the terms Iyiock i) and
Thond,t(q) are included. They represent asymmetries of extreme positive and negative shocks. The role played by a
precious metal during times of extreme market conditions is particularly relevant to the study and is determined
through the inclusion of regressors that contain stock or bond returns that are in the q percent lower quantile,
specifically the five percent, two and a half percent and one percent quantiles. If any of the returns are found to be



larger than the q percent quantile they do not represent extreme market conditions and the value of Tstock,t,(q) O I'vond,t(q)
is zero. The only time that the parameters b, and ¢, can be viewed as vectors is when any or all of the three thresholds
are estimated simultaneously. The model also assumes that the price of a precious metal can be affected by both
contemporaneous as well as lagged stock and bond returns.

In order to investigate and address this assumption it is necessary to consider the link between variables dynamically
and determine the optimal lag length. Therefore, an asymmetric GARCH process is estimated for the error term in the
regression equation. The GARCH model was popularized by Tim Bollerslev and similarly to its precursor the
Autoregressive Conditional Heteroskedastic (ARCH) model it contains a weighted average of past squared residuals.
How- ever, Engle (2001) points out that in contrast to ARCH models its weights decline but never fall to zero.
Furthermore, this model type addresses the additional drawback of its precursor, the ARCH model, in that the
specification appears closer to a moving average than that of an autoregression by including lagged conditional
variance terms as autoregressive terms (Asteriou & Hall, 2010).

The GARCH model extension, while similar to that of ARCH models, is more flexible and therefore more capable of
matching a wide variety of financial volatility patterns, according to Koop (2006). In line with Engle’s (2001)
argument, a GARCH process is ideally suited to model the present case because of the fact that the stock, bond and
precious metal data’s variance of error terms can reasonably be expected to vary across the range and that the GARCH
process is able to treat this expected heteroskedasticity as a variance and model it. The determination of the lag length
and relevant GARCH model is selected according to certain predetermined estimators. The greatest number of
corresponding estimators that are in agreement is generally an indication of the optimal length; however, the
methodology set out by Baur and Lucey (2010) suggests that both the Akaike information criterion as well as the
Schwarz information criterion should be considered when determining the optimal lag length and GARCH model.
The asymmetric GARCH model for the error term is specified in the following equation:

h, = aet; +yet D(e;_1<o) + Bhes. 2

The asymmetric GARCH model forms an integral part of the dynamic regression model and when both are estimated
the relationship between the dynamic regression model representing each of the four precious metals and the
hypotheses developed from the theoretical framework can be explained. When determining whether a precious metal
is a hedge or safe haven by way of either accepting or rejecting the hypotheses, both b and ¢ coefficients or parameters
ofthe dynamic regression model in equation 1 are important indicators. Therefore, the first hypothesis will be accepted
and either of the four precious metals can be considered a hedge for domestic stocks if the parameter b; is found to be
zero or negative. If the parameter ¢; is determined to be zero or negative then the second hypothesis will be accepted
and either of the four precious metals can be considered a hedge for domestic bonds. In both of these cases the first
hypothesis will be accepted because these conditions, when present, conform to the definition of a hedge since the
assets are uncorrelated or negatively correlated with the stock and/or bond market on average.

The second hypothesis relates to safe havens. It will be accepted if the sum of the b, and b, parameters in equation 1
are non-positive. In other words if the hypothesis is accepted, the respective precious metal can be considered a safe
haven asset for falling stocks during periods of extreme market stress. If the sum of the ¢; and ¢, parameters is non-
positive then the hypothesis will also be accepted and the respective precious metal can be considered a safe haven
asset for falling bonds during periods of extreme market stress. In the case of both stocks and bonds the respective
metal will be considered a safe haven owing to the fact that these conditions, when present, conform to the definition
of a safe haven since the assets are uncorrelated or negatively correlated with the stock or bond market during times
of market stress and turmoil. The overall effect for any of the three quantiles (five percent, two and a half percent and
one percent) is determined by the sum of all the coefficient estimates up to the relevant quantile. When a negative
correlation is present between precious metals and either stocks or bonds during times of market turmoil, Baur and
Lucey (2010) state that investors will be compensated for losses incurred from stock and bond investments by rising
precious metal prices.



Empirical Results

The results derived from the regressions of each of the precious metals determined through the dynamic and
asymmetric GARCH model equations are presented below. The regression analyses concern the hedging and safe
haven properties of gold, silver, platinum and palladium in relation to the South African ALSI and ALBI. The hedging
and safe haven findings with regard to the regression analyses for each of the precious metals are discussed and are
followed by the results pertaining to the conditional volatility for each of the respective precious metals, determined
by means of GARCH models.

The hedging, safe haven and conditional volatility properties of the gold are as follows. The coefficient estimate for
the marginal effect of contemporaneous South African stocks on gold is 0.073. The coefficient is positive and highly
significant at a five percent confidence level. Although this result is significant it indicates that gold does not act as a
hedge in relation to South African equities. The coefficient estimate for the marginal effect of contemporaneous South
African bonds on gold is -0.7429. The coefficient is negative and highly significant at a five percent confidence level.
This indicates that gold does indeed act as a hedge for South African bonds on average. Gold is a safe haven in relation
to domestic stocks for shocks exceeding both the two and a half percent and one percent quantile. The results are
significant only for the lowest one percent of returns with a safe haven coefficient of -0.2012. Gold also does act as a
safe haven for South African bond investors. The GARCH results show that the o coefficient indicates that past shocks
have a statistically significant impact on future volatility. The f§ coefficient implies that the previous value of volatility
is effective in explaining current levels of volatility. The sum of the a and f coefficients is one and an indication that
shocks will persist in the future. Finally y has a negative coefficient which suggests that the magnitude future change
of conditional variance for positive shocks is disproportionately higher in comparison to negative shocks of the same
sign.

The hedging, safe haven and conditional volatility properties of the silver are as follows. The coefficient estimate for
the average effect of stocks on silver is highly significant at a five percent level of confidence but not negative or zero
and therefore not a hedge in relation to the domestic stock market. The coefficient estimate for the marginal effect of
contemporaneous South African bonds on silver is -0.5203 and highly significant at a five percent confidence level,
silver does act as a hedge for South African investors in relation to the domestic bond market. Silver is therefore not
a safe haven for the South African stock market or bond market when the full sample period is considered. The
GARCH results show that the a coefficient in this case indicates that past shocks have a meaningful impact on future
volatility. The B coefficient implies that the previous value of volatility is effective in explaining current volatility.
The total value of the a and  coefficients is one and this indicates that shocks will persist in the future. Last, y has a
negative coefficient, indicating that future shocks signify a disproportionately higher future conditional variance
compared to negative shocks of an identical sign.

The hedging, safe haven and conditional volatility properties of the platinum are as follows. The coefficient in the
case of platinum is highly significant at a five percent level of confidence but not negative or zero and therefore not a
hedge for the domestic stock market. Platinum serves as a hedge for the domestic bond market, however it does not
serve as a significant safe haven for either South African stocks or bonds. The GARCH results show that the o
coefficient indicates that past shocks have a statistically significant impact on future volatility. The B coefficient
implies that the previous value of volatility is effective in explaining current levels of volatility. The sum of the o as
well as B coefficients is one and indicate that shocks will persist in the future. Finally, y has a negative coefficient,
which implies that the magnitude future change of conditional variance for positive shocks is disproportionately higher
in comparison to that of negative shocks with a similar sign.

The hedging, safe haven and conditional volatility properties of the palladium are as follows. In the case of palladium
the coefficient estimate for the average effect of stocks on palladium is highly significant at a five percent level of
confidence but not negative or zero and, therefore, not a hedge in relation to the domestic stock market. The coefficient
estimate for the marginal effect of contemporaneous South African bonds on palladium is -0.5326 and is highly
significant at a five percent confidence level. This result indicates that palladium serves as a hedge for South African
investors in relation to the domestic bond market. Palladium does not contain safe haven properties in relation to the
domestic stock market. In contrast to the stock market palladium appears to contain safe haven properties in relation
to the domestic bond market. Palladium is a better safe haven for investors against bond market turmoil than it is in
relation to stock market turmoil. The GARCH results show that the a coefficient indicates that past shocks have a
meaningful impact on future volatility. The B coefficient implies that the previous value of volatility is effective in



explaining current levels of volatility. The sum of the o and B coefficients is one and this implies that shocks may
persist in the future. Last, y has a positive coefficient, suggesting that future shocks will have a disproportionately
higher future conditional variance compared to negative shocks of an identical sign. However, the y coefficient is not
statistically significant and, therefore, the future shocks relating to palladium will have no significant impact.

Conclusion and Implications

The results and findings of the study that pertain to the hedging and safe haven properties of gold, silver, platinum and
palladium are relevant to South African investors looking to safe guard against turmoil in both the domestic stock and
bond markets. The results indicate that precious metals are able to provide both hedging and safe haven properties to
investors to a certain extent over the entire sample period. Of all the precious metals gold has received the most
widespread attention in the financial news as a premier source and store of value (O’Connor, Lucey, Batten, & Baur,
2015). The findings of this study contend that there is merit to the widespread acclaim and attention that gold has
received over the years.

The results indicate that although gold does not serve as a hedge for investors in relation to the domestic stock market,
it does serve as a hedge against the domestic bond market with a significant negative coefficient estimate. With regard
to gold as a safe haven it was determined that gold does contain safe haven properties in relation to both domestic
stocks and bonds across all thresholds with the exception of the five percent quantile for the domestic stock market.
The coefficient estimates that were found to be statically significant at a five percent confidence level are stock returns
at the lowest one percent quantile and bonds at a five percent threshold.

The conditional volatility findings that relate to gold indicate positive coefficients for all of the estimates with the
exception of y. All of the coefficients are also statistically significant at a five percent level of confidence. Last, the
negative coefficient of y implies that the magnitude future change of conditional variance for positive shocks is
disproportionately higher in comparison to those of negative shocks of the same sign.

The findings of silver relate more closely to those of gold than any of the other precious metals that are considered. In
line with the findings related to gold it was found that silver is not a hedge against the South African stock market but
can be considered a hedge for the domestic bond market, owing to the fact that the results indicate a significant
negative coefficient for silver. The study, therefore, determined that silver did not contain any safe haven properties
in relation to the domestic stock market over the sample period. In contrast to the stock market it is established that
silver contains safe haven properties in relation to the bond market, as indicated by the negative coefficient estimates
for the two and a half percent and one percent quantile. However, they are not significant at a five percent level of
confidence.

The coefficient estimates that pertain to the conditional volatility of silver are all highly significant and positive, with
the exception of y. The y coefficient is negative and contends that future shocks in the market are indicative of a
disproportionately higher future conditional variance compared to negative shocks of the same sign.

The study revealed that platinum and palladium have similar hedging and safe haven results. While both precious
metals indicate significant hedging properties in relation to the domestic bond market neither of these metals is able
to serve as hedges in relation to the South African stock market.

Furthermore, the findings suggest that both platinum and palladium do not act as significant safe havens for South
African investors in relation to the domestic stock market. Despite this, the results indicate that both metals do contain
safe haven properties in relation to the South African bond market; however, they are not significant at a five percent
confidence level. The study also determined that platinum has negative coefficient estimates across all three thresholds
while results pertaining to palladium indicate that both the two and a half percent and one percent quantiles contain
safe haven properties.

The conditional volatility of platinum relates closely to that of gold and silver. All of the coefficients are highly
significant and positive, with the exception of y that points to the fact that the magnitude of future change of conditional
variance for positive shocks is disproportionately higher in comparison to negative shocks of the same sign.



The results relating to the conditional volatility of palladium differ from those of the previous precious metals. In
contrast to other metals the coefficient estimates for palladium are all positive. The coefficients are also all highly
significant at a five percent confidence level, with the exception of y which is not statistically significant and indicates
that future shocks will not have a significant impact in relation to palladium.

This study set out to address the research question which enquired as to the most viable hedging and safe haven
precious metal for South African investors in relation to the domestic ALSI and ALBI. Through answering the research
question, the objective of the study would also be achieved which was to investigate the safe haven and hedging
relationships between the four relevant precious metals and the domestic stock and bond markets. In doing so the
study extends previous literature by considering additional precious metals to gold in the South African market. By
replicating the methodology first set out by Baur and Lucey (2010) the study was able to achieve the objective by
determining the relationships between all four precious metals; gold, silver, platinum, palladium and the South African
stock and bond market respectively.

It was also determined that all four precious metals have significant hedging properties in relation to the South African
bond market but not the stock market and that all four precious metals contain safe haven properties in relation to
South African markets. Furthermore the research question was answered when the findings and results revealed the
most viable hedging and safe haven precious metal for South African investors to be gold. The findings regarding
gold are in line with those determined by Seetharam et al. (2015) who also established that the metal is a hedge and
safe haven against the South African stock and bond market. The implications of holding gold during distressed market
periods is that a South African investor is compensated for negative stock and bond returns through positive gold
returns.
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