
Can gold hedge against inflation in
the UAE? A nonlinear ARDL
analysis in the presence of

structural breaks
Nassar S. Al-Nassar

Department of Economics and Finance, College of Business and Economics,
Qassim University, Buraydah, Saudi Arabia

Abstract

Purpose –The purpose of this study is to explore the role of gold as a hedge against inflation in the case of the
United Arab Emirates.
Design/methodology/approach – The study utilizes monthly data on the local sharia-compliant spot gold
contract traded on the Dubai Gold and Commodity Exchange (DGCX) and the corresponding consumer price
index series over the period December 2015 to January 2021. The econometric approach employed by the study
involves a unit root testing procedure that allows the timing of significant breaks to be estimated. A
cointegration analysis is then conducted using a nonlinear autoregressive distributed lag (NARDL) model,
taking into consideration the presence of structural breaks in addition to short- and long-run asymmetries.
Findings –The results reveal that consumer and gold prices are cointegrated, which implies that investing in
gold can hedge against inflation in the long run. No sufficient evidence, nonetheless, is found in support of the
ability of gold to serve as a hedge against inflation in the short run.
Originality/value – The findings have several important policy implications for policymakers and investors
that are further discussed in the study.
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1. Introduction
For thousands of years, gold has served as a major medium of exchange and store of value.
This role continued until the demise of the Bretton Woods system in 1971. Since then, gold
has been traded freely on the world’s markets [1]. The price of gold increased approximately
54-fold in nominal terms fromUS$35 per ounce in 1970 to US$1887.60 per ounce by the end of
2020. This upward trend captured the interest of investors. Erb et al. (2020) show that the real
price of gold increased with the gold holdings of the largest two gold exchange-traded funds
(ETFs), which constitute the majority of ETF investor demand [2, 3].

Gold as an asset class is traditionally viewed as a good hedge against inflation — or a
“golden constant,” in the terminology of Jastram (1978) [4]. Gold enjoys this status because it
has distinctive features that set it apart from most commodities (see, Worthington and
Pahlavani, 2007, p. 259). Arnold and Auer (2015, p. 198) elegantly delineate these features as
follows: “First, gold’s intrinsic value neither depends on prospective cash flows nor carries a
default risk. Second, gold is universally acceptable and scarce. Third, the relative inelasticity
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of the gold supply and the observed counter-cyclical demand qualify gold as a store of value.
Finally, and probablymost importantly, a protection property is commonly attributed to gold
by many investors, individuals, and the media.”

The role of gold as a hedge against inflation has received considerable attention in the
literature. This notion of gold as an inflation hedge is rooted in the Fisher (1930) hypothesis,
which predicts a positive correlation between asset returns and inflation rates. However, the
empirical results have not produced an agreement about the nature of the gold–inflation
nexus. The evidence obtained by empirical studies can be divided into three categories, in the
spirit of Arnold and Auer (2015): first, studies that provide strong support for the role of gold
as a hedge against inflation, including, among others, Ghosh et al. (2004), Worthington and
Pahlavani (2007), Le Long et al. (2013) and Shahbaz et al. (2014); second, studies with mixed
results across countries, sample periods or econometric techniques, including, for example,
Chua and Woodward (1982), Taylor (1998), Beckmann and Czudaj (2013) and Shahzad et al.
(2019); and finally, studies that refute the inflation-hedging ability of gold, such as Brown and
Howe (1987) and Mahdavi and Zhou (1997).

Of the extant studies in the literature, few have examined the gold–inflation nexus in
emerging markets. Among them are Adekoya et al. (2021), who investigate the relationship
between inflation and the prices of several precious metals, including gold, in six major
African mining countries (namely, Congo, Ghana, Morocco, Namibia, South Africa and
Tanzania), whereas the studies of Le Long et al. (2013) and Shahbaz et al. (2014) are conducted
in single-country settings, focusing on Vietnam and Pakistan, respectively. While the
findings obtained by Le Long et al. (2013) and Shahbaz et al. (2014) support the effectiveness
of gold as an inflation hedge, Adekoya et al. (2021) find that silver, not gold, is the best
hedging tool against inflation risk in the majority of countries under investigation.

These variations in findings across studies perhaps appear due to the cultural aspects of
gold and related customs controls and regulations on the gold trade in certain countries (Hoang
et al., 2016). Another reason could be the occurrence of different economic events and conditions
during certain time periods (for example see, Shahzad et al., 2019; Taylor, 1998; Worthington
and Pahlavani, 2007). Given the heterogeneity of the results of previous studies, it would be
beneficial to consider other countries to examine the gold–inflation nexus in a new context.
Indeed, several Middle Eastern countries are among the world leaders in terms of gold jewelry
consumption and gold retail investment. The United Arab Emirates (UAE), in particular,
stands out as a good candidate country for empirical analysis for the following reasons:

(1) The UAE is fourth in the world in terms of gold jewelry consumption, preceded only
by India, China, and theUS,while occupying first place amongMiddle East andNorth
Africa (MENA) countries in the amount of gold retail investment (Refinitiv, 2020).

(2) The central bank of the UAE increased its gold reserves more than sevenfold from 7.5
tonnes in 2015 to 57.60 tonnes by the end of 2020 (World Gold Council, 2021b).

(3) The Dubai Gold and Commodity Exchange (DGCX) is the first and only commodity
exchange in the MENA region. Furthermore, the DGCX introduced the first-ever
sharia-compliant spot gold contract, which can be used as a benchmark by sharia-
compliant commodity ETFs across majority-Muslim countries.

(4) The importance of the UAE stems from its status as the region’s current headquarters
hub. Therefore, not only UAE nationals and local businesses but also expats and
multinationals operating in the UAE are affected by inflation in the country.

With the above in mind, we intend to fill the gap in the literature by examining the gold–
inflation nexus in the case of the UAE. Our humble effort is an attempt to contribute to the
literature in twomainways. First, this is an inaugural study that investigates the relationship
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between gold prices and inflation in the case of the UAE.We analyze local gold prices (DGCX
sharia-compliant spot gold) instead of relying on London gold prices converted into local
currencies, which is what most prior studies do. Second, on the methodological front, we
employ a unit root test allowing for structural breaks to ameliorate the potential bias in
standard unit root tests in series containing a structural change. Moreover, we use the
nonlinear autoregressive distributed lag (NARDL) approach of Shin et al. (2014) to analyze the
relationship between gold and consumer prices. This approach possesses several desirable
features: (1) The bounds test of cointegration can be used even if both series are not integrated
of order one, provided that none of the series are integrated beyond order one. (2) The NARDL
approach can account for short- and long-run asymmetries simultaneously in the presence of
structural breaks. Therefore, the results that emerge from this approach can be used to judge
the hedging effectiveness of gold against inflation in both the short and the long run.

The results obtained show that the relationship between gold and consumer prices is
asymmetric in the long run and provide strong evidence that gold and consumer prices are
cointegrated. In the short run, however, the comovement of gold and consumer prices is much
weaker, which implies that gold can serve a hedge against inflation in the long run only.
Plausible explanations for these findings are discussed along with their practical
implications.

2. Literature review
Motivated by the collapse of the BrettonWoods system and the rising awareness of inflation
risks in the 1970s, several studies investigated the effectiveness of gold as a hedge against
inflation. Early research endeavors include Kolluri (1981), Chua and Woodward (1982),
Brown and Howe (1987), Jaffe (1989), Mahdavi and Zhou (1997), and Taylor (1998). Using the
Fisher regression (regressing gold returns on the inflation rate), Chua andWoodward (1982),
based on a sample of six industrialized economies (Canada, Germany, Japan, Switzerland, the
UK and the US) for the period 1975 to 1980, find that gold acts an inflation hedge only in the
US. Investigating a slightly longer sample period spanning 1971–1987 but limited to the US,
Jaffe (1989) finds no support for the hedging ability of gold, as the Fisher regression
coefficient is nonsignificant with a poor fit. Brown and Howe (1987) show that a hedged cash
position (constructed by buying gold in the spot market while shorting a future on gold) does
not provide a hedge against inflation.

Mahdavi and Zhou (1997) and Taylor (1998) employ cointegration techniques to
investigate the long-run relation between commodity prices, including gold, and the
consumer price index (CPI) in the US. Mahdavi and Zhou (1997) use a sample starting in 1970
that coincides with the beginning of the flexible pricing of gold and a longer sample
pertaining to other variables and starting in 1958. Both samples end in 1994. They control for
economic and financial conditions by including real gross domestic product and short-term
interest rates in the Johansen (1988) multiple cointegration framework. The results show that
gold and CPI are not cointegrated, which indicates that gold is not an inflation hedge even in
the long run.

Taylor (1998) analyzes a longer sample spanning some 80 years from 1914 to 1996. Using
several estimation techniques, he examines the short- and long-run relation between gold and
other preciousmetals and inflation. The results that emerge from this study are that the short-
run inflation relation is time-varying, holding in particular during the prewar period and
around the secondOPEC oil crisis in 1979. In contrast, the results obtained from cointegration
analysis indicate that gold can be used as a hedge against inflation, as the price of gold and
the CPI are found to be cointegrated, albeit not with a one-to-one correspondence.

To reconcile the contradictory results about the hedging ability of gold in the short and
long run, Ghosh et al. (2004) derive amodel for gold price determinants and use it as a basis for
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their empirical analysis. Using a US-based sample spanning the period 1976–1999, they
employ the Johansen (1988) multiple cointegration framework. Their results provide support
for the presence of a long-run relation between gold and CPI; thus, gold can be regarded as a
hedge against inflation in the long run.

More recent studies argue that time series dynamics such as structural breaks,
nonlinearity (asymmetry), and the time-varying nature of the relation between gold prices
and goods prices must be taken into consideration (Bampinas and Panagiotidis, 2015; Batten
et al., 2014; Beckmann and Czudaj, 2013; Hoang et al., 2016; Lucey et al., 2017; Wang et al.,
2011;Worthington and Pahlavani, 2007). Therefore, they employ state-of-the-art econometric
techniques to model these dynamics.

Worthington and Pahlavani (2007) highlight the importance of accounting for structural
breaks in cointegration analysis. The sample used in their analysis covers only the US,
spanning the period from 1945 to 2006. To determine structural breaks endogenously, they
employ a (1992) unit root test. Using the break points determined by the method of Zivot and
Andrews (1992), they test for the presence of a cointegrating relation between gold and
inflation by the means of a Saikkonen and L€utkepohl (2000a, b, c) cointegration test that
allows for structural breaks. Their results show that the estimated break points correspond to
the start of free trading of gold and the rising inflation in the 1970s and that gold in the
postwar period is cointegrated with inflation, suggesting that gold is an effective hedge
against inflation.

To account for potential nonlinearity in the gold–inflation nexus, Wang et al. (2011)
employ the threshold cointegration approach of Enders and Siklos (2001) along with the
traditional Engle and Granger (1987) cointegration test. They investigate the long- and short-
run hedging effectiveness of gold against inflation in the US and Japan during the period 1971
to 2010. The Engle and Granger (1987) test finds evidence for cointegration between gold and
CPI in the US only.While the Enders and Siklos (2001) threshold cointegration approach finds
strong evidence for nonlinearity (asymmetry) in Japan, no traces of nonlinearity are found for
the US. Their findings indicate based on the cointegration coefficient that gold is a perfect
hedge against inflation in the US but is only partially effective in Japan. The authors extract
an important insight from the nonlinear threshold cointegration analysis. They show that the
hedging effectiveness of gold against inflation rests on whether the adjustment momentum
regime between gold and consumer prices is high or low. On the one hand, gold cannot hedge
against inflation in either the US or Japan during low-momentum regimes. On the other hand,
during high-momentum regimes, gold effectively serves as a hedge against inflation in the
US, while price rigidity in Japan precludes gold from fully hedging inflation risk in the
short run.

Beckmann and Czudaj (2013) extend previous studies in two ways. First, they broaden the
sample of countries to include the US, the UK, the Euro area and Japan over the period 1970–
2011. Second, to relax the assumption requiredwhen the Enders and Siklos (2001) approach is
used, namely, that the regime variable is endogenous, they employ the Johansen (1988, 1991)
cointegration test and a Markov-switching vector error correction model (MS-VECM), where
the unobservable state follows an exogenous stochastic process. The results obtained from
the Johansen test show evidence of cointegration between gold and CPI across all countries,
although the inflation hedging ability is better for the USA and the UK than for Japan and the
Euro area. Furthermore, the change in the CPI is regime-dependent in that one regime roughly
captures periods of turmoil, while the other approximately coincides with “normal” times,
implying that the hedging performance of gold relies heavily on the time horizon.

In a similar vein, Bampinas and Panagiotidis (2015) use a long sample of annual data for
the US and the UK over the period 1791–2010 to explore the long-run dynamics of the gold–
inflation nexus. Using several CPI metrics, they employ the Johansen (1988, 1991)
cointegration test and a time-varying vector error correction model (TV-VECM). Their
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results can be summarized as follows: First, the real price of gold is found to be stationary
when unit root tests allowing for structural breaks are employed. Second, cointegration
results are sensitive to the CPI metrics used for both the US and the UK. Third, the (long-run)
cointegration coefficient is found, on average, to exceed unity, which implies that the gold
price more than fully hedges against inflation in both countries, although the long-run
coefficient is higher in the US. Fourth, the long-run hedging performance of gold against
expected inflation became more stable in the last decade.

Batten et al. (2014), based on US data for the period 1985 to 2012, find no evidence of
cointegration between gold and consumer prices using three econometric techniques
(Johansen, 1988, 1991), ARDL and Saikkonen and Lutkepohl tests). To investigate the time-
varying relation between gold and consumer prices, the authors employ a Kalman filter
approach. Furthermore, time-varying gold’s CPI beta derived from the Kalman filter
approach is also utilized to determine whether the relation can be explained and/or forecast
by various macroeconomic state variables. They find that a contemporaneous, statistically
significant, negative relation exists between changes in gold’s inflation beta and the value of
the US dollar. In addition, the Granger causality test indicates that short- and long-term
interest rate changes forecast changes in gold’s beta.

Using an unbalanced sample of local gold prices in China, India, Japan, France, the UK and
the US, Hoang et al. (2016) investigate the hedging ability of gold by means of a NARDL
model. The rationale for the selection of this approach stems from its ability to account for
short- and long-run asymmetries simultaneously, in contrast to the techniques used byWang
et al. (2011) and Beckmann and Czudaj (2013), with the former accounting only for long-run
asymmetries and the latter only for short-run asymmetries. Their results for the long run
indicate that gold fails to provide a hedge against inflation across all countries. The short-run
results are indicative of a slightly more promising performance of gold as a hedge against
inflation— in half of the cases (i.e. the UK, the US and India), gold hedges against inflation.
The authors attribute the mixed results to differences in traditional (cultural) meanings of
gold and pertinent customs controls and regulations on gold trading.

Lucey et al. (2017) corroborate the findings of prior studies about the time-varying nature
of the cointegrating relation between gold prices and consumer and producer price indices for
three major economies: Japan, the UK and the US over the period 1974–2014. The novelty of
this study derives from its examination of the relation between gold and the money supply.
The results obtained show that the price of gold keeps up with the increase in the money
supply over nearly the entire sample period, but only in the US and the UK. Lucey et al. (2017)
highlight the importance of the money supply in the gold–inflation nexus and cast doubt on
the appropriateness of the use of the CPI index as an indicator of this relationship.

Using the same set of countries studied by Hoang et al. (2016), i.e. China, India, Japan,
France, the UK and the US, Shahzad et al. (2019) employ quantile-on-quantile (QQ) and
causality-in-quantile approaches. Their empirical findings are twofold. First, based on the QQ
method, the authors do not find a consistently positive relationship between gold and
inflation across all quantiles for all countries, suggesting that the inflation-hedging ability of
gold differs under different economic conditions in certain countries — the gold–inflation
nexus varies across the six countries, and the slope coefficient is altered across the different
quantiles of CPI growth and gold growth within each economy. Second, the results based on
the nonparametric causality-in-quantile method show evidence of Granger causality in mean
from the CPI to gold in the middle quantiles for most countries except France, where evidence
of a causal flow in both the mean and the variance across all quantiles is found. The thrust of
their results is that gold may serve as a hedge against inflation only in the mid-quantile
ranges or under normal economic conditions.

The focus of the literature has been, to a large extent, on the gold–inflation nexus in the US
and a fewmajor industrialized economies. However, the findings of these studies are far from
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uniform across these countries, let alone developing countries, which has motivated several
authors to explore the aforementioned relation in a multicountry setting. Sharma (2016) uses
an unbalanced data set from 54 countries to determine whether consumer prices predict gold
price returns. The results indicate that while CPI has limited in-sample forecasting ability for
gold price returns, out-of-sample tests show a relatively stronger CPI forecasting ability.

Salisu et al. (2019) examine the hedging ability of gold (and palladium) in 32 Organisation
for Economic Co-operation and Development (OECD) countries. They deploy several
econometric techniques, starting with a simple time series Fisher regression as their baseline
model (and test its forecasting performance) and then extend the model by incorporating
asymmetries in inflation rates and controlling for structural breaks. They segment the
sample into pre- and post-GFC periods and run a panel ARDL. The results on gold’s hedging
potential vary across countries, models and subsamples. However, the authors suggest that
gold generally provides a hedge against inflation in OECD countries, despite the varying
results across individual countries.

Adekoya et al. (2021) consider gold, among other precious metals, as a candidate for
hedging inflation in six major African mining countries (namely, Congo, Ghana, Morocco,
Namibia, South Africa and Tanzania) using an unbalanced sample over the period 1995 to
2019. They compare the adequacy of three models: the first is the baseline model (a simple
time series Fisher regression), the second is a Fisher regression that controls for asymmetries
in inflation rates and the third is a regime-switching regression. In addition, to control for the
macroeconomic determinants of the price of precious metals, they augment the baseline
model with the exchange rate. The authors are inclined toward the regime-dependent model
results, which confirm the nonlinearity and time variation in the relation between precious
metals returns and inflation. Overall, their results show that silver provides the strongest
hedging performance (in five out of the six countries examined) and that the exchange rate
only slightly affects the results in a few instances.

Another stream of studies focuses on single countries; for example, Le Long et al. (2013)
and Shahbaz et al. (2014) investigate the gold–inflation relation in Vietnam and Pakistan,
respectively. Le Long et al. (2013) use quarterly data on the gold price index of Vietnam from
2001 to 2011. They employ a simple time series Fisher regression in which they regress gold
returns on ex post inflation in addition to an ex ante regression specification of gold returns
on expected and unexpected inflation. To control for the presence of structural breaks in the
time series under consideration, the authors create dummy variables that correspond to
several institutional changes that took place in the Vietnamese capital market. The results
obtained show strong evidence of a perfect inflation hedging capability of gold against
inflation in Vietnam.

Using local gold quarterly data over the 1997–2011 period for Pakistan, Shahbaz et al.
(2014) investigate the short- and long-run relation between gold and inflation, controlling for
structural breaks and economic growth by means of the ARDL approach to cointegration.
Their results document the presence of cointegration between gold and consumer prices. The
long-run and short-run analyses indicate that gold can be used in Pakistan as a hedge against
inflation in both the short and the long run.

3. Theoretical framework and methodology
The hedging ability of different asset classes follows from the Fisher hypothesis. Fisher
(1930) holds that expected nominal and real interest rates are linked through the expected rate
of inflation, which by definition means that the nominal interest rate and inflation should
move in tandem. Fama and Schwert (1977) argue that the proposition that expected nominal
returns incorporate the market predictions of the expected rate of inflation extends to other
asset classes.
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Our econometric analysis begins with unit root tests, followed by cointegration tests.
FollowingWorthington and Pahlavani (2007), we use the Zivot and Andrews (1992) unit root
test, which allows for a structural break, in addition to conventional unit root tests. In the
spirit of Hoang et al. (2016), we use the NARDL approach of Shin et al. (2014) to analyze the
relationship between gold and consumer prices.

3.1 Unit root tests and structural breaks
As a precursor to cointegration analysis, the order of integration of the series under study
must be determined by the means of the Dickey and Fuller (1981) and Phillips and Perron
(1988) unit root tests. However, Kennedy (2008, 325) posits that all standard unit root tests
face difficulties in distinguishing between I(0) and I(1) series in the presence of a structural
break. Furthermore, Bekaert and Harvey (2003, p. 45) argue that “a dominating characteristic
of the data [in emerging markets] is a potentially gradual, structural break.” Following
Worthington and Pahlavani (2007), we employ a Zivot and Andrews’s (1992) unit root test
allowing for a structural break to ameliorate the potential bias in standard unit root tests in
series containing a structural change.

3.2 The nonlinear autoregressive distributed lag (NARDL) model
The uncertainty about the order of integration of the series under considerationmotivates the
use of the Pesaran et al. (2001) ARDL approach to cointegration testing. The main advantage
of this approach is that it accommodates testing for the presence of cointegration regardless
of whether the series under consideration are both I(1) processes. To perform the test, the
unrestricted (conditional) error correction form of the underlying ARDL is specified as:

ΔPt ¼ μþ ρ1Pt−1 þ ρ2CPIt−1 þ
Xp

i¼0

δiΔCPIt−i þ
Xq

i¼1

fiΔPt−i þ εt (1)

where μ is the drift component; ρ1 and ρ2 are long-run multipliers; p and q are the lag lengths
for ΔCPIt−i and ΔPt−i, respectively, typically selected by minimizing either the Akaike
information criterion (AIC) or the Schwarz information criterion (SIC); and εt represents the
white noise error. Shin et al. (2014) develop a cointegrating NARDLmodel that accommodates
short- and long-run nonlinearities via positive and negative partial sumdecompositions of the

independent variable as CPIþt ¼ Pt

j¼1

ΔCPIþj ¼ Pt

j¼1

maxðΔCPIj; 0Þ & CPI−t ¼ Pt

j¼1

ΔCPI−j ¼
Pt

j¼1

minðΔCPIj; 0Þ, incorporating the resulting decompositions into the ARDL model to

produce the following general form of the NARDL:

ΔPt ¼ μþ ρ1Pt−1 þ ρþ2 CPI
þ
t−1 þ ρ−3 CPI

−

t−1 þ
Xp

i¼1

fiΔPt−i þ
Xq

i¼0

�
δþi ΔCPI

þ
t−i þ δ−i ΔCPI

−

t−i

�

þ εt

(2)

The superscripts ðþÞ and ð−Þ in equation (10) denote the positive and negative partial sum
decompositions defined above, the coefficients ρþ2 and ρ−3 capture long-run asymmetry, and
the coefficients δþ and δ− measure the short-run asymmetry. Naturally, the long-run
symmetry null hypothesis ρþ2 ¼ ρ−3 can be tested using theWald test. By the same token, the
short-run symmetry null hypothesis is δþi ¼ δ−i for all i ¼ 0; 1; . . . ; q under the Wald test.
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If the long-run symmetry hypothesis is rejected, we proceed with the NARDL model in
equation (2). The bounds test can be carried out in the usual manner by testing the null
hypothesis of no cointegration, in this case defined as H0 : ρ1 ¼ ρþ2 ¼ ρ−3 ¼ 0, against the
alternative of cointegration H1 : ρ1 ≠ 0; ρþ2 ≠ 0; ρ−3 ≠ 0. The calculated F-statistic is then
compared to a pair of critical values (an upper and a lower bound) that are tabulated in
Pesaran et al. (2001).

If the calculated F-statistic falls below the lower bound, then there is no sufficient evidence
to reject the null, while if it exceeds the upper bound, then the null is rejected, and it can be
safely concluded that the series are cointegrated. However, if the calculated F-statistic falls
within the bounds, then the outcome of the inference is inconclusive. Once the presence of
cointegration is confirmed, the long-run relation can be obtained from the reduced-form
solution of equation (2), when ΔPt ¼ ΔCPIþt ¼ ΔCPI−t ¼ 0:

Pt ¼ Θ0 þ Θþ
1 CPI

þ
t þ Θ−

2 CPI
−

t þ vt (3)

where Θ0 ¼ −μ=ρ1
, Θþ

1 ¼ −ρþ2
�
ρ1
, Θ−

2 ¼ −ρ−3
�
ρ1

and vt are random errors.

4. Data
The data set comprises monthly observations of the UAE’s consumer price index and local
gold spot prices. The beginning of the sample corresponds to the launch of the DGCX sharia-
compliant spot gold contract in December 2015. The sample ends in January 2021. The data
are obtained from the Bloomberg terminal.

5. Results
As a prerequisite for cointegration analysis, a battery of unit root tests is employed to
determine the order of integration of the series under examination. The conventional unit root
tests that we use include the Dickey and Fuller (1981) (ADF) and Phillips and Perron (1988)
(PP) tests in addition to the Zivot and Andrews (1992) (ZA) unit root test with one structural
break. The results of these unit root tests are presented in Table 1.

Looking at the third and fourth columns of Table 1, we can see that both the ADF and PP
tests are consistent in showing that gold and consumer prices are integrated of the same order
of one, i.e. I(1), regardless of the specification of the test equation (including a constant only or
a constant plus trend). The results emerging from the ZA unit root test, however, suggest that
we can reject the unit root null in favor of the one-break alternative for the consumer price
series only when the constant plus trend is used. It is interesting to note that the ZA unit root
tests suggest break points around the periods 2019M05 and 2018M05 for gold prices
reflecting the upward trend in gold prices fueled by expectation of interest rates cuts by the
Federal Reserve, the breakdown in trade negotiations between the US and China and the
coronavirus disease 2019 (COVID-19) pandemic, while consumer prices exhibit breaks
around the periods 2017M09 and 2017M12 which corresponds to the introduction of value
added tax (VAT) in the UAE for the first time on the 1st of January 2018 and the deflationary
pressure that remains evident in spite of the introduction of VAT (Ashkar et al., 2019). Indeed,
a visual inspection of Figure 1, which presents the time series plots of gold and consumer
prices, corroborates these findings.

Having established that none of the series is integrated of order 2, we now proceed to
estimating the NARDL model. To determine the appropriate lag length and whether a
deterministic linear trend is required, we estimate equation (2) by ordinary least squares
(OLS), including a dummy variable to account for the structural break documented by the ZA
test [5], with andwithout a linear time trend, sequentially up to lag 6 and record the results for
each lag length in Table 2.
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A careful look at Table 2 shows that the lag order selected by the AIC is 5, irrespective of
whether a linear trend is included. As expected, the SIC selects a more parsimonious model
than the AIC, choosing 2 lags but favoring the inclusion of a linear trend. Taking into
consideration the importance of serially uncorrelated errors for the validity of the bounds
tests, we ascertain that there is insufficient evidence to reject the absence of serial correlation
across the board. Therefore, we opt for the parsimonious model with more degrees of
freedom. The estimation results of the NARDL models are contained in Table 3.

We first direct our attention to model 1 (the full model), which passes all diagnostic tests
with no signs ofmisspecification. Looking at the results pertaining to theWald tests for short-
and long-run symmetry, to arrive at the most suitable specification, we see that the long-run
symmetry hypothesis is strongly rejected at the 1% level, confirming the relevance of the
NARDL with long-run asymmetry. The results regarding short-run symmetry are less
conclusive in that the short-run symmetry is rejected only for the second lag order. Moving on
to the redundant variables test, we can see that terms corresponding to the coefficients
δþ0 ; δþ1 and δþ2 can be dropped from the NARDL model, as we have insufficient evidence to
reject the hypothesis that they jointly have zero effect.We refer to the reducedmodel asmodel
2, which also passes all diagnostic tests. Only the short-run effects, as represented by the
coefficients δ−1 and δ−2 , which correspond to negative variations in consumer prices at lags 1
and 2 (ΔCPI−t−1 andΔCPI

−
t−2), are statistically significant. However, they have a positive sign,

which means that a fall in consumer prices translates into declines in gold prices, ceteris
paribus. This means that gold is not a good hedge against inflation in the short run.

At the bottom of Table 3, we report the results of the bounds test for cointegration based
on both models 1 and 2. We can see that bounds test statistics are highly significant,
consistently rejecting the null hypothesis of no cointegration across all cases at the 1% level.
Thus, the long-run relation can be obtained from the reduced-form solution of equation (2)
based on the estimates of models 1 and 2, and the estimates of equation (3) are presented in
Table 4.

Based on Table 4, we can see that the parameter estimates of the level equations are
statistically significant at least at the 10% level and qualitatively the same across the two
model specifications. A word on the interpretation of the level equations may be useful.
Consider, for example, the first-level equation formodel 2. For positive variations in consumer
prices, a 1% increase in consumer prices increases gold prices by 1.91%, ceteris paribus. This
suggests that gold can be used as a hedge against inflation in the long run. On the other hand,
for the negative variations, a 1% decline in consumer prices increases gold prices by 8.75%,
ceteris paribus, implying that investors can also profit from deflation in the long run.

ADF PP ZA
t stat t stat t stat TB

Pt Constant only �0.71 �0.71 �3.57 2019M05
Constant plus trend �1.59 �1.63 �4.24 2018M05

ΔPt Constant only �7.63*** �7.64***
Constant plus trend �7.60*** �7.60***

CPIt Constant only �1.71 �1.73 �2.60 2017M09
Constant plus trend �1.52 �1.51 �6.67*** 2017M12

ΔCPIt Constant only �6.90*** �6.89***
Constant plus trend �6.98*** �6.98***

Note(s): ADF 5 augmented Dickey–Fuller (1981) test; PP 5 Phillips–Perron (1988) test; ZA 5 Zivot–
Andrews (1992) unit root test, allowing for one break; the lag lengths for the ADF and ZA tests are based
on the Schwarz information criterion (SIC). *** denotes significance at the 1% level

Table 1.
Unit root tests
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6. Discussion
Our findings that gold serves as a good hedge against inflation in the long run only, indeed,
are largely at odds with those obtained by Hoang et al. (2016) who arrived at the opposite
results. They conclude that while the short-run results are promising as to the hedging
effectiveness of gold against inflation in half of the cases (i.e. the UK, the US and India), gold
fails to provide a hedge against inflation across all countries in the long run. The seemingly
conflicting results between the present study and that of Hoang et al. (2016) can be explained
on the following grounds:
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p
Constant only Constant plus trend

AIC SIC B.G (1) AIC SIC B.G (1)

1 �3.84 �3.49 0.75 �3.84 �3.45 1.21
2 �3.96 �3.50 0.07 �4.05 �3.55a 0.54
3 �3.93 �3.35 0.34 �3.95 �3.34 0.79
4 �3.96 �3.28 0.50 �4.08 �3.35 1.42
5 �4.10 �3.30 2.45 �4.10 �3.26 0.40
6 �4.04 �3.11 0.02 �4.00 �3.05 0.33

Note(s): AIC 5 Akaike information criterion. SIC5 Schwarz information criterion. aIndicates the
corresponding lag order selected by the SIC; B.G (1) 5 Breusch–Godfrey test for serial correlation based on

χ2 statistics

Figure 1.
Monthly variations in
gold prices and CPI

Table 2.
Statistics for selecting
the lag order
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(1) The deflation that occurred in the UAE combined with the persistent upward trend
over the past few years in gold prices may have resulted in consumer and gold prices
deviating from their long-run equilibrium which is shown to be restored in the long
run.

(2) Another possible reason is that Hoang et al. (2016) did not control for structural
breaks within their NARDL analysis.

Variable
Model 1 Model 2

Coefficient Std. Error Prob Coefficient Std. Error Prob

C 5.34*** 0.89 0.00 5.39*** 0.84 0.00
@TREND �0.01** 0.00 0.02 �0.01*** 0.00 0.01
ρ1 �0.75*** 0.12 0.00 �0.75*** 0.12 0.00
ρþ2 1.47 0.92 0.12 1.44** 0.70 0.05

ρ−3 �6.61*** 1.39 0.00 �6.59*** 1.24 0.00
f1 0.27** 0.13 0.04 0.28** 0.12 0.02
f2 0.26** 0.11 0.02 0.26** 0.11 0.02
δþ0 0.34 0.95 0.72

δþ1 0.47 1.19 0.70

δþ2 �0.35 1.22 0.78
δ−0 �1.26 1.73 0.47 �0.92 1.53 0.55
δ−1 3.70* 1.98 0.07 4.11** 1.71 0.02
δ−2 6.15*** 1.85 0.00 6.10*** 1.57 0.00
D_2018M06 �0.09*** 0.03 0.00 �0.09*** 0.02 0.00

R
2 0.38 0.41

AIC �4.05 �4.14
SIC �3.55 �3.75
RESET(1) 1.72 [0.19] 1.61 [0.20]
B.G (1) 0.54 [0.46] 0.48 [0.49]
ARCH(1) 0.48 [0.49] 0.39 [0.53]
JB 0.74 [0.69] 0.49 [0.78]

Long-run symmetry
ρþ2 ¼ ρ−3 3.73 [0.00]

Short-run symmetry
δþ0 ¼ δ−0 0.71 [0.48]

δþ1 ¼ δ−1 �1.18 [0.24]

δþ2 ¼ δ−2 �2.46 [0.02]

Redundant variables test
δþ0 ¼ δþ1 ¼ δþ2 ¼ 0 0.16 (3, 44) [0.92]

δ−0 ¼ δ−1 ¼ δ−2 ¼ 0 3.81 (3, 44) [0.02]

Bounds test for cointegration
FIV 9.56*** 10.64***
FV 12.64*** 13.92***

Note(s): JB 5 Jarque–Bera test for normality; ARCH(1) 5 Lagrange multiplier tests for autoregressive
conditional heteroskedasticity in the residuals; RESET 5 Ramsey’s regression specification error test;
B.G(1) 5 Breusch–Godfrey test for serial correlation. All diagnostic test results are based on χ2 statistics.
p-values in []
FIV and FV are F-statistics corresponding to cases IV, i.e. with an unrestricted constant and a restricted trend,
and V, i.e. with an unrestricted constant and an unrestricted trend, respectively. ***, ** and * denote
significance at the 1, 5 and 10% levels, respectively

Table 3.
Estimation of the

NARDL model
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(3) Disparities in the hedging effectiveness of gold against inflation can result from the
changes in the basket of goods and services used to calculate CPI both across
countries and over time.

Taken together, the results we obtained (gold being as a good hedge against inflation in the
long but not the short run) despite being inconsistent with Hoang et al. (2016), are
commonplace in the literature not only for gold and precious metals (for example see,
Taylor, 1998; Wang et al., 2011) but also for common stocks (for example see, Al-Nassar and
Bhatti, 2019, and the references cited therein). A systematic analysis of external factors that
impact the gold price–inflation nexus is required to account for reasons behind the
heterogeneity of results across countries, and we aim to explore this issue in our future
research agenda [6].

7. Conclusion
The frequent occurrence of crises and pandemics in the last few decades brought gold back to
center stage as a safe haven in times of heightened uncertainties, which in turn raise an
important question as to whether gold can protect the purchasing power of investors against
inflation. In this study, we examine this research question in a new context using local gold
data from the UAE. To this end, we employ a NARDL model to analyze the relationship
between gold and consumer prices. This approach is selected for its multiple merits. The first
is that it accommodates testing for the presence of cointegration regardless of whether the
series under consideration are both I(1) processes. The second is that it enables us to
accommodate nonlinearity and detect the presence of short- and long-run asymmetric
relationships between gold prices and inflation simultaneously. The third is that it
accommodates the presence of structural breaks.

The results that emerge from our analysis show that gold and consumer prices are
cointegrated. Moreover, the long-run asymmetry of the response of gold prices to changes in
consumer prices is confirmed. Remarkably, the results suggest not only that gold can serve
as a hedge against inflation in the long run but also that declines in consumer prices are
associated with increased gold prices, which means that investors can also benefit from
holding gold in deflationary times. The results on the short-run relationship between gold
and inflation are weak, suggesting that gold is not able to hedge against inflation in the
short run. This outcome is mainly driven by the deflation that occurred in the UAE coupled
with the upward trend in gold prices in the past few years, resulting in consumer and gold
prices deviating from their long-run equilibrium which is shown to be restored in the
long run.

The ability of gold to serve as an inflation hedge in the long run justifies the increase in
gold reserves on the part of the central bank of the UAE, as they not only can protect the

Case
Level equations
Model 1 Model 2

IV Pt ¼ 1:96CPIþt − 8:84CPI−t − 0:01Trend þ vt Pt ¼ 1:91CPIþt − 8:75CPI−t − 0:01Trend þ vt
(1.75)* (−8.45)*** (−2.77)*** (2.20)** (−9.48)*** (−3.23)***

V Pt ¼ 1:96CPIþt − 8:84CPI−t þ vt Pt ¼ 1:91CPIþt − 8:75CPI−t þ vt
(1.75)* (�8.45)*** (2.20)** (−9.48)***

Note(s): ***, ** and * denote significance at the 1, 5 and 10% levels, respectively. Case IV is the unrestricted
constant and restricted trend specification, while case V is the unrestricted constant and unrestricted trend
specification

Table 4.
Long-run analysis
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purchasing power of the local currency but also can serve as a safe haven in recessionary
periods. Additionally, investors can benefit from holding gold in the form of assets or even
jewelry.

A caveat of this paper is that we consider a single country. We aim to address this
limitation in future work by considering a large sample of countries for which we conduct
systematic analysis of external factors that impact the gold price–inflation nexus to explore
the reasons behind the heterogeneity of results across countries.

Notes

1. The price of gold, under this system, was fixed at US$35 per ounce.

2. Gold-backed ETFs witnessed record inflows of 877 tonnes (US$47.9bn) in 2020, representing assets
under management of US$228.2bn by the end of the year (World Gold Council, 2021a).

3. Ghosh et al. (2004) classify the demand for gold into two categories: the first is use demand, where
gold is utilized to produce jewelry, electrical components, dental restorations, etc., and the second is
asset demand, whereby gold is held for investment purposes by governments and investors.

4. The global financial crisis saw gold emerge as a safe haven, a role that it has retained through the
current COVID-19 pandemic (see, Akhtaruzzaman et al., 2021; Baur and McDermott, 2010).

5. The stability dummy variable equals 1 over the period 2018:05 up to end of the sample period and
0 otherwise.

6. We thank an anonymous referee for directing our attention to this important point.
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