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Abstract

We perform a comparative study on the gold-stock market relationship in U.S. stock market as a developed market and in
Iran stock market as an emerging market. By considering appropriate variables for emerging markets and by providing a
more proper methodology, we improve earlier studies. According to our findings, the relationship between stock market
returns and gold price returns does not follow any specific regimes and that this relationship changes in short and long term
returns. It is necessary to mention that in the present research, we did not consider this relationship in major structural
changes in the economies and instead considered usual economic circumstances that investors are regularly faced with in
their investment decisions.

Keywords: Gold, Stock Market, Safe Haven, Hedge, Regime Switching
(&hev ]

New articles in this journal are licensed under a Creative Commons Attribution 3.0 United States License.

DSk

This journal is published by the University Library System of the University of Pittsburgh as part
of its D-Scribe Digital Publishing Program, and is cosponsored by the University of Pittsburgh Press.



mailto:jalal.seifoddini@iiau.ac.ir
mailto:f-rahnamayroudposhti@srbiau.ac.ir
http://www.library.pitt.edu/
http://www.pitt.edu/
http://www.library.pitt.edu/articles/digpubtype/index.html
http://www.upress.pitt.edu/upressIndex.aspx
http://creativecommons.org/licenses/by/3.0/us/

Volume 7 No 1 (2017) | ISSN 2158-8708 (online) | DOI 10.5195/emaj.2017.126 | http://emaj.pitt.edu

Gold-Stock Market
Relationship: Emerging
Markets versus Developed
Markets

Jalal Seifoddini
Fraydoon Rahnamay Roodposhti
Elahe Kamali

1. Introduction

Investors always look for different assets, to lower
the risk of their portfolios as low as possible, and gold is
conceived to have great potentials for this purpose. In the
present research, we will investigate whether gold is an
asset with the characteristic of a safe haven or hedge. In
this regard, we will improve past studies by further
investigating the difference in the role of gold in
developed markets and emerging markets, because we
guess that developed markets have a greater effect on
gold compared to emerging markets. According to
Pierdzioch et al. (2016), investigating the data of other
markets can be interesting, because recent studies have
obtained interesting results about the gold market
efficiency in various countries. Therefore, we will
consider Iran's stock market, which is recognized as an
important emerging market in recent years and frequently
mentioned as one of the Next Eleven emerging
economies (Pradhan et al. (2016), Heirati & O’Cass
(2016), and Rancic & Jakovljevic (2016)). Nevertheless,
past studies in this field, which we addressed in the
literature review, have not covered Iran's market and
studying Iran’s market is one of our contributions.

In addition, given that the official global gold price
is denominated in U.S. dollars, currency exchange rate
changes in the financial markets of different countries
other than U.S. can influence the relationship between
gold and stock market in these countries. Therefore,
comparing the relationship between gold and stock
market in U.S. whose currency is dollar and has a very
developed financial market with another country whose
currency is not U.S dollar and is also recognized as a
small emerging market can reveal the differences in the
role of gold in different economies. We investigate this
matter in the present paper as one of our contributions.

Another contribution of this paper is the modelling
of the relationship between gold and stock market using a
regime switching approach and determining the regimes
based on the data characteristics, the details for which are
presented in the methodology section of the paper.

2. Literature Review

Primary studies about safe havens focus on the
behavior of investors at the times of crises in a market,
for example, Upper (2000) focused on market turmoil in
1998. Kaul & Sapp (2006), and McCauley & McGuire
(2009) also studied in this field. In this type of studies,
only Capie et al. (2005), clearly investigated the role of
gold as a hedge against U.S. dollar. Baur & Lucey
(2010), presented a specific definition of safe haven and
hedge concepts, and investigated this subject in the
markets of the U.S., U.K., and Germany and discovered
that gold is normally a hedge for the stock market; and at
times of a market collapse, it acts as a safe haven.
However, they discovered that the safe haven property of
gold is short lived. Next, Baur & McDermott (2010)
presented a more detailed definition of safe haven and
hedge assets and also expanded the investigation scope
(U.S., UK., Switzerland, Russia, Japan, ltaly, India,
Germany, France, China, Canada, Brazil, and Australia).
According to Baur & McDermott (2010), “a strong
(weak) hedge is defined as an asset that is negatively
correlated (uncorrelated) with another asset or portfolio
on average, and a strong (weak) safe haven is defined as
an asset that is negatively correlated (uncorrelated) with
another asset or portfolio in certain periods only, e.g. in
times of falling stock markets”.

Baur & McDermott (2010) discovered that the role
of gold as a safe haven is short lived and especially
observed in daily fluctuations of developed markets but
in lower frequencies like weekly or monthly, no such
relationship exists. Igbal (2017), added Pakistan's market
to the population of markets in which this subject has
been investigated. Hood and Malik (2013) focused on
extreme situations in the stock market and found that in
periods of extremely low or high volatility, gold does not
have a negative correlation with the U.S. stock market.
The above mentioned studies, use assumptions and
methodologies similar to Baur and Lucey (2010) and
their main characteristic is that researchers directly set a
price decrease level defined as a market collapse and
they use this predetermined criteria for all the markets
under consideration. However, we think that it is not
appropriate to use the a predefined criteria with no regard
to different markets charachteristics. We will address this
subject in the methodology section of the paper. Other
researchers such as Beckmann et al. (2015), investigated
the role of gold as a hedge or safe haven based on the
same definitions, but through the smooth transition
methodology. However, they concluded that the
transition between the two extreme regimes appears to be
very fast in some cases. Besides, they used data with
monthly frequencies while the studies of Baur & Lucey
(2010) and Baur and McDermott (2010) show that the
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gold role as a safe haven for stock market is only
observed in daily data.

Baur and McDermott (2010) believe that the safe
haven effect does not exist in emerging markets. This can
be interpreted in this way that investors in emerging
markets like Iran, are not among the main players of the
global gold market and their behavior does not influence
the global price of gold. Iran's demand only comprise 3%
of the global gold investment demand through coins and
bullions (World Gold Council 2016). Thus, the
assumption that Iranian investors behavior would
influence the global gold price does not seem reasonable.
It is better to focus on the domestic price of gold in every
country. In this regard, Beckmann et al. (2015) converted
the global gold price from U.S. dollar to the national
currency of each country under consideration. However,
this is not enough, because changes in the domestic gold
price can be due to exchange rate fluctuations. Beckmann
et al. (2015) admited this problem, but ignored it. Igbal
(2017) in his model for investigating the relationship
between gold and stock market also converted the global
gold price into India and Pakistan currencies without
considering the effects of exchange rate changes. But in
the present research, in order to resolve this issue, we
will consider the global gold price and exchange rate as
other factors influencing the relationship between the
domestic gold price and stock market in Iran. Because
according to Samadi et al. (2015) , Iran's currency
exchange rate against U.S. Dollar and global gold prices
fluctuations have a significant effect on Iran's domestic
gold coins prices. Their relationships are especially
stronger in the long term than in the short term.
Accordingly, in this paper, these two factors are
considered in investigating the relationship between
Iran's stock market and domestic gold coins prices.
Kaffash Hosseini and Rostami (2013) investigated this
subject based on Baur and Lucey's (2010) and Baur and
McDermott's (2010) model though they did not consider
other factors influencing the relationship between gold
and stock market.

3. Research Methdology

Baur and Lucey (2010), Baur and McDermott
(2010), Hood and Malik (2013), Lucey and Li (2015)
and Igbal (2017) manually classified stock market returns
into categories based on a rule of thumb (e.g. 5%, 2.5%
and 1% quantiles) and distinguished the relationship
between stock market returns and gold price returns
when the stock market return was at each of these
categories. However, using the same rule of thumb for all
markets cannot be appropriate and may lead to incorrect
results, because every market has different
microstructure. Therefore in the present research, we use
a model that makes it possible to identify the existence of
different regimes based on the data characteristics that
are derived from different markets. These kind of models

are known as regime switching models which estimate
the relations between variables in different regimes. In
these models, the relations between the variables is
nonlinear and the advantage of these models is in their
flexibility which provides the possibility to consider
different means and variances in different regimes. Two
main categories of regime switching models include the
Markov Regime Switching and Threshold Regime
Switching models. The Markov Regime Switching model
is useful for cases where the factor causing the regime
switching is not visible. But in Threshold Regression
(TR) models, it is assumed that the variable determining
the regime changes is visible (Gonzalo and Pitarakis
2013). In this research, since the value of the variable
determining the regime is important for us, we will use
the TR model to see whether a regime switching has
occurred in the gold-stock market relationship or not.
One of the advantages of the TR model is that without
using the rule of thumb, it is possible to determine the
number of existing regimes in a way that the F-Statistics
of the regression is maximized.

Therefore, the model used for Iran's market will be
as follows. Later, by making some changes in the model,
we will also present the U.S. market model. Moreover,
after analyzing the data series, it is possible to adjust the
model and change it from a static model to a dynamic
model and we will do this in the next section after we
describe our data. Now as a primary model, if we
consider Iran Stock Market Return IMR; as the threshold
variable with j=0, I, ...m regimes, we will have the
following model:

GCy = c+ ;G0 + a,USD + BiIMR, + &

)
Where

GC;: domestic gold coins returns in Iran

GO;: global gold returns

USDy: U.S. Dollar to Iran’s Rial exchange rate

a;. coefficients of regime-independent variables

B;: coefficients of regime-dependent variables

So, if IMR; is the regime determinant variable,
its threshold values will be as (y1< y,<...< y,) and we
will be in j regime if: y; < IMR; < pjs1. Here, y; are
different stock market returns and therefore based on the
number of determined thresholds, we will have a range of
regimes from a very negative market regime to a very
positive one. Therefore, based on equation (1) we can
investigate the relationship of gold coin returns with Iran
stock market returns, global gold returns and exchange
rates in different regimes of the stock market. If like Baur
and Lucey (2010) and Baur and McDermott (2010), we
manually determine these regimes, for example if we
consider two regimes of a negative market (less than zero
return) and a positive market (j=1,2 and »1=0), then our
model will be as follows:
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Emerging Markets Journal |[Page |18



Volume 7 No 1 (2017) | ISSN 2158-8708 (online) | DOI 10.5195/emaj.2017.126 | http://emaj.pitt.edu

GC; = c+ a,GOy + a,USD, + B{IMR, + &;
if -0 < IMR < p

GC; =c+ a,GOy + a,USD, + B,IMR, + &,
if n <IMR; < (2

Now, by defining a regime determination
function Lj(IMR, )=L;(»<IMR:<pj+1), whose value
equals 1 when the regime determining variable is within
the range of the chosen threshold and equals 0 when its
value is outside that threshold, we can combine the above
two equations and we will have:

GC, =
¢+ @G0, + a,USD, + X3, Li(IMR,, v, )B;IMR; + &
3

Since we manually determined the number of
regimes (j=1,2) and threshold values (y;=0), we only
have to estimate the values of ¢; and g in equation (3).
However, in order to avoid manually applying the
regimes, we must consider the number of the regimes and
their subsequent y values as unknown, therefore we will
have the following model:

GC, =
¢+ a,G0; + a,USD, + X7t Li(IMRy, y; ) B;IMR, + &,
4)

Where, we have to estimate the values of y;, o; and ;. A
common method to do so is to use nonlinear least
squares. Therefore, if we define the following sum-of-
squared residuals (SSR) function:

SBa,y) =Xr1(GC, — ¢ — 2, GO, — a, USD, —
J=1mljIMRLy B IMRE— 22 (5)

By minimizing S(B, a,y) with respect to the
sample data in the time period of (¢=/,.....7), we can
obtain the different regimes. Now, to determine the
regimes based on our data, it is possible to use three
methods: In the first method called the global estimation
of thresholds, SSRs are compared for all possible sets of
thresholds to find a possible set that minimizes the SSR
of equation (4). In the second method, called sequential
estimation of thresholds, first, a value will be obtained as
a primary threshold, which minimizes the SSR, next, by
moving from this value, other possible thresholds will be
discovered that decrease the SSR. The third method is
actually a combination and comparison of the two global
and sequential methods. In the present research, we will
use all three estimation methods based on the approach
provided by Bai & Perron (2003).

The primary model for the U.S. market, given
that the prices in U.S market are denominated in U.S.

dollar and the U.S. is considered a developed market, is
now specified as:

GO =c+ Y, Li(UMR,,y;)B;UMR, + 5. (6)

Where
UMR;: U.S. stock market returns
GO: global gold returns
a;: coefficients of regime-independent variables
B coefficients of regime-dependent variables

4. Data and Findings

We collected daily data on Iran’s domestic gold
spot prices, Iran stock market index, U.S. dollar/Iran’s
Rial exchange rates (USD/IRR), global gold spot prices
and U.S stock market index for this study. Data on Iran
are obtained from RahAvard Noin database and data on
global gold price and the U.S stock market index are
obtained from Quandl database. We used TEDPIX as an
index of Iran stock market, Bahar Azadi gold coins prices
as a measure of the domestic gold prices in Iran, and
S&P500 Index as an index of U.S. stock market. Our
sample covers the period from Dec 2013 to Dec 2016.
We chose this period to make sure that, during this
period, no significant structural changes have occurred in
the general economic system of Iran and the U.S. (things
like the Sep 2013 significant USD/IRR exchange rate
increase in Iran). Therefore, we can focus on the usual
macroeconomic conditions in these countries and avoid
structural breaks.

Table 1 presents the descriptive characteristics of
the sample:

Table 1: Descriptive characteristics of the sample

Iran Gold Coins ~ Global Gold

Prices QuncePrices  USDIRR TEDPIX S&P500
Mean 9721943 1221375 33510.76 7238082 2014174
Median 9537000 1231990 33830.00 7375220 2039680
Maximum 11287000 1382.790 38150.00 89500.60 213350
Minimum 8480000 1052.100 28800.00 61163.70 1741890
Std. Dev. 6995229 74.88440 2001.188 6942.380 106.3761
Observations 4 3 T4 4 3

The results from the test for stationary of the
variables presented in Table 2 show that the variables are
stationary at the first difference level. Therefore, in
investigating the relationship between the variables, we
will use their first difference.
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Table 2: The Augmented Dickey-Fuller Test Results
Augmented Dickey-Fuller test statistic

1st
Null Hypothesis: variable has a unit root level Difference
MacKinnon (1996) one-sided p-values.  Prob. Prob.
TEDPIX 0.4128 0.0000
Iran Gold Coins Prices 0.7282 0.0000
USD/IRR 0.7216 0.0000
Global Gold Ounce Prices 0.2860 0.0000
S&P500 0.2935 0.0000

Now we will investigate the relationship
between the stock market return and gold market return
using equations (4) and (6). In daily analysis, variables
are specified with the prefix of LND, and in weekly
analysis, the prefix of LNM and in monthly analysis the
LNM prefix are used.

We start with analyzing the relationship
between gold market and stock market daily returns, but
first, we investigate the existence of a serial correlation
of error terms using the Breusch-Godfrey Serial
Correlation LM Test, whose results are presented in
Table 3:

Table 3: Serial Correlation Test on Daily Returns

Breusch-Godfrey Serial Correlation LM Test:

Iran u.s.
Prob. F-statistic 0.0000 0.1467
Prob. Chi-Square(2)  0.0000 0.1458

Test Equation (Dependent Variable: RESID):

Variable Prob. Prob.
RESID(-1) 0.0000 0.1807
RESID(-2) 0.0000 0.1346

Test statistics on Iran’s daily data show that the
error terms are serially correlated. Autocorrelation in the
residuals is often caused by a dynamic structure in
variables that has not been modelled and so has not been
captured in the fitted values. It is possible to extend the
model to a dynamic model by adding lagged variables
(Brooks 2008). In order to justify the model to consider
the effect of the autocorrelation, we will add lagged
independent and dependent variables. Therefore, the
justified model of the relationship between Iran stock
market and gold market daily returns is as follows:

GC=c+ a,G0; + a,USD, + a3G0;_ +
a,USDy_q +asGOi_y + agUSD;_, + a;GCr_q +
agGCr_y + X%y L;(IMRy,y;)BIMR, + &, )

We also consider the existence of
heterogeneous error distributions for different regimes in

our model. Table 4, presents the results of implementing
the model:

Table 4: Investigating the Existence of Different Regimes
in the Relationship between the Daily Returns of the U.S.
and Iran's Stock Markets and Gold

Threshold type: Bai-Perron tests of L+1 vs. L
sequentially determined thresholds

Iran US.
Dependent Varizble: LND GC Dependent Varidble: LND GO
No thresholds selected No thresholds selected

Varighle Coefficient Prob  Variable Coefficent] Prob.
C 00002371 0.3161)C $.16E05 08389
LND_IMR -0059327|  0.0868]LND UMR 0.200609 0.0000

Nou-Threshold Variables | Non-Threshold Variables

LND_GO 0550097 0.0000
LND_USD 0450631 0.0000
LND_GO(-2) 0471385 0.0000
LND_GO(-1) 0221299 0.0000
LND_GC(-2) -0.206815  0.0000:
LND_GC(-1) -0.221765| 0,000
LND_USD(-2) 0479828 0.0000
LND_USD(-1) 0210168 00000
R-squared 0.410425| R-squared 0032010
AdjustedR-squared 0402962  AdjustedR-squared 0031361
F-statistic 5499475 F-stafistic 2430044
Prob(F-statistic) 0.000000{ Prob(F-statistic) 0000001
Durbin-Watson stat 2.021885( Durbin-Watson stat 212678

According to the results presented in Table 4,
the relationship between gold market and stock market
daily returns in Iran is not regime-specific and these two
do not have a meaningful relationship. In the U.S.
market, there is an inverse meaningful relationship
between stock market and global gold daily returns,
which does not follow different regimes. Therefore, in
the short term, gold is a weak hedge for Iran stock market
and a strong hedge for U.S. stock market. We used the
sequential method to determine the threshold values in
Table 4. The use of the other two methods did not cause
any changes in the results; therefore, to summarize the
matter, we do not present their results. Also, if like Baur
and Lucey (2010) and Baur and McDermott (2010) we
manually apply our own regimes, the F-Statistic of the
model decreases which shows that in practice, no such
regime existed. Table 5 shows the results of manually
applying the two regimes of negative market (returns
below zero) and positive market (above zero returns) to
the model, for which, the F-statistics can be compared
with this very statistic in Table 4.
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Table 5: Manually Applying the Regimes to the
Relationship of the Daily Return of the U.S. and Iran's
Stock Markets with Gold

Method: Threshold Regression

Table 6: Serial correlation test of weekly returns

Breusch-Godfrey Serial Correlation LM Test:

Threshold type: Fixed number of user-specified Iran us.
thresholds Prob. F-statistic 0.0000 0.0000
Threshold value used: 0 Prob. Chi-Square(2) ~ 0.0000 0.0000
Test Equation (Dependent Variable: RESID):
Iran US. =
Dependen Verle LND GC Dependen Varhle 13D GO Variable Prob. Prob.
Varizble Coefficien] — Prob.]  Varidle [ Coefficient] Prob. _
IND_MR<0 IND_UNR<0 RESID(-1) 0.0000 0.0000
C -0.000725)  0.0977)C 0000430 03217 RESID(-2 067 177
LND_IMR 0217875 0.0006|LXD UMR ’ 21002 01849 SID(2) 0.0678 0.1770
[ND_IMR>=0 - [ND_UMR>=0
000775 0567 . 3 .
ENDJMR 3333512 332; ﬁm_m ’ 8?3?“3 8333? The results presented in Table 7 show that
Non-Threshold Variables Non-Threshold Variables weekly relations do not follow different regimes, and in
IND_GO 0550158]  0.0000 | here i inaful relationshin b h
LND_USD oasen2l 00000 ran, there is no meaningful relationship between the
LND_GO(-2) 0472339 0.0000 gold and stock market weekly returns, whereas in the US,
LND_GO(1) 0218829 0.0000. here i inaful i lationshi h
LND_GC(2) o006l 0000 there is a meaningful inverse relationship between the
LND_6C(-1) 0226282 0.0000 weekly returns of gold and stock market. Therefore, gold
LND_USD(2) 0.479504| 0,000 - . .
(ND_USDL-1) 0205129 0.0000 continues to hold its role as a strong hedge in the U.S and
Resquared 0416553 R-squared 0036776 a weak hedge in Iran.
AdjustedR-squared 0.407501| Adjusted R-squared 0032735
F-statistic 46.01742| F-statistic 9099637
Prob(F-statistic) 0.000000 | Prob(F-statistic) 0.000006
Durbin-Watson sat 2.021139] Ourbin-Watson tat 2124503 Table 7: Investigating the Existence of Different Regimes

According to Table 5, the researchers can
manually apply the two positive and negative regimes
and show that in the short term, in Iran, gold is a strong
safe haven, and in the US, it is a weak safe haven for the
stock market. However, as mentioned before,
determination of the two regimes led to a decrease in the
F-statistic of the model and in fact, we applied regimes to
the model that did not practically exist. It is also possible
that if instead of considering the two positive and
negative regimes, we consider more regimes (like Baur
& McDermott (2010) Baur & Lucey (2010)) we may
obtain different results.

We investigated the relationship between stock
return and gold coin return of the subsequent day, which
led to a significant drop in the goodness of fit of the
model. This is because the working hours of Iran stock
market are from 8:30 a.m. to 12:30 p.m., whereas the
official trading hours of Iran gold market start from
11:30 a.m., and if the stock market drops, investors will
have the opportunity to turn to the gold market in the
same day as a safe haven. The global gold market is open
24 hours and U.S. investors can access this market at any
time using various gold investment tools and markets
(Learn2succeed.com Inc 2014).

Now we investigate the weekly relationship
between the variables. According to the results presented
in Table 6, which indicate autocorrelation, we justified
the equations (4) and (6) similar to what we did in
equation (7) for weekly returns and investigated the
existence of different regimes in the relations between
the variables.

in the Relationship between the Weekly Return of the
Stock Markets of the U.S. and Iran and Gold

Method: Threshold Regression
Threshold type: Bai-Perron tests of L+1 vs. L
sequentially determined thresholds

Iran US.
Dependent Varizhle: LNW GC Dependent Vaiable: LNW GO
Nothresholds selected Nothresholds selected
Variable Coefficient]  Prob Variahls Coefficent{ ~ Prob.
C 0.000347] 0.2953)C Q0009 00n
LNW_IMR 0.020957| 0155/ LNW (MR 063118 0004t
Non-Threshold Variables Non-Threshold Variables
L\W GOG1) 2867221 0000w _GOTT) 085394 00000
INW G0 0527254) 0,000
LNW USD(-) -0.207892| 0.0000
INW USD 0.460853| 0.0000
LW GC(-) 0671685 00000
R-squared 08311 R-squared 0739
AdjustedR-squared 0.8206] Adjusted R-squared 07361
F-staistc 501.49] F-stafisic 9119
ProbiF-statistc) 000000 ProbF-statistic) 0.0000
Durbin-Watson stat 1.9957] Durbin-Watson stat 2008

As Table 8 shows, in Iran, even if we manually
determine the regimes, the relations between the weekly
return of the stock market and gold coin are not
meaningful and only the goodness of fit of the model
decreases. In the U.S. market, if we manually determine
the regimes, gold will be considered a weak safe haven
but still the goodness of fit of the model decreases.
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Table 8: Manually Applying the Regimes to the
Relationship of the Weekly Return of the U.S. and Iran
Stock Markets with Gold

Method: Threshold Regression

Threshold type: Fixed number of user-specified
thresholds

Threshold value used: 0

Iran US.

Dependent Variable: LNW GC Dependnt Varisble: LNW GO

Vaiable [ Coefficien Prob Vaizble [ Coefficieni] —Prob

LNW_IMR <0 LNW_UMR <0
C -2 50E-06] 099701C 2000941 0.7506
LNW_IMR -0.005640| 08573LNW UMR Q03135 03286
LNW_IMR >=0 LNW_UNMR >=0
C -0.000268| 0.7186/C 0001574 01673
LNW_IMR 0.045873| 0.0764LNW UMR. Q141094 00031
Non-Threshold Variables Non-Threshold Variables

LNW GO(-1) -0290154] 0.000([LNW_GO(-1) 08536400 00000
LNW GO 0525898) 0.0001
LNW_USD(-1) -0.228795) 0,000
LNW USD 0462219) 0000
LNV GO(-1) 0670933 0000
R-squared 0.831R-squared 0.738)]
AdjustedR-squared 0.8206(AdjustedR-squared 0.7366
F-statistic 436.16]F-statistic 45769
Prob(F-stafistic) 0.0000|Prob(F-statistic) 00000
Durbin-Watson stat 2,0041Durbin-Watson stat 2007]

0

The results from investigating the monthly
relations are given in Table 9, Table 10 and Table 11,
which show that gold performed as a weak hedge in both
Iran and the U.S. markets.

Table 9: Serial Correlation Test of Monthly Returns

Breusch-Godfrey Serial Correlation LM Test:

Iran us.
Prob. F-statistic 0.0000 0.0000
Prob. Chi-Square(2)  0.0000 0.0000
Test Equation (Dependent Variable: RESID):
Variable Prob. Prob.
RESID(-1) 0.0000 0.0000
RESID(-2) 0.0000 0.0000

Table 10: Investigating the Existence of Different
Regimes in the Relationship between the Monthly
Returns of the U.S. and Iran Stock Markets and Gold

Threshold type: Bai-Perron tests of L+1 vs. L
sequentially determined thresholds

Iran US.

Dependent Variable: LNM GC Dependent Varcble: LNM_ GO

No thresholds selected No thresholds selected

Vaiable Coefficient|  Prob, Vatizhle Coefficient] ~ Prob.
C 0000535 0.1437]C Q000216 074
LNM_IMR 0007616  02039|LNM_UMR 0020441 00388

Non-Threshold Variables Non-Threshold Variables
LNM_GO(2) 181831 0011 ENAL_GOC-L) 0070%| 00975
LNM_GOC) 312346|  0.00000LNM_GOG) 08964011 0.0000
L\M GO 0352388 0.0000
LNM_USD() 0.140346(  0.0014
LNM_USD(1) 256292( .00
LNM_USD 0499069 0.0000
LNM_GC(-Y) 0103783 0.0060
LNM GC(-D) 0757637 0.0000
R-squared 09332 R-squared 0929
AdjustedR-squared 934) AdjustedR-squared 09286
F-statistic 1617.8] F-statistic B33
Prob(F-statistic) (.0000] Prob(F-statistic) 0.0000
Durbin-Watson stat 20377) Durbin-Watson stat 20303

Table 11: Manually Applying the Regimes to the
Relationship of the Monthly Returns of the U.S. and Iran
Stock Markets with Gold

Method: Threshold Regression

Threshold type: Fixed number of user-specified
thresholds

Threshold value used: 0

Iran US.

Dependent Varizble: LNM_GC Dependent Varizble: LNM_GO

Varizble [ Coefficieni]Prob Variable [ Coefficierif —Prob.

LNM_IMR <0 LNM_UMR <0
C 000094 0.27%C 0000431 07022
LNM_IMR ‘ 0018332 02954LNM_UMR 0050953 0103
LNM_IMR >=0 [NN_UNMR>=0
C 000093 0.483C ‘ 0000384 07719
LNM_IMR 0000341  09774LNM UMR 0006789 08234
Non-Threshold Variables Non-Threshold Variables

LNM_GO(-) 0126947 0.0013LNM_GO(-2) 0073154 0,004
LNM_GO(-1) 0311697 0.00001LNM_GO(-1) 08938200 0.0000
LNM_GO 0553627 0.
LNM_USD(-)) 2138904 0.001
LNM_USD(-1) 0236134 04
LNM_USD 0498217 0.
LNM_GC(-2) 0.103134 0.
LM GC(-1) 0756730 0.
R-squared 9533 R-squared 09091
AdjustedR-squared 09543|AdjustedR-squared 09283
F-stafistic 1321, 1)F-statistic 13834
Prob(F-statistic) 0.00001Prob(F-statistic) 0.0000
Durbin-Watsonstat 2038([Durbin-Watson stat 2099

As Table 11 shows, manually applying the regimes did
not cause any changes in the research results in the
monthly returns.

5. Conclusion

In the present paper, we presented a new approach
to improve previous studies performed to determine the
specific relationships between stock markets and gold
markets. We used threshold regression to determine the
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potential different regimes in the gold and stock markets
relationships based on data characteristics and improved
the rule of thumb approach introduced by Baur and
Lucey (2010). We also improved other studies like
Beckmann et al. (2015), by considering higher frequency
data and taking into account the role of currency
exchange rates and finally providing the possibility to
make quick transition in regimes by implementing a
different regime switching model.

The main conclusion of the present research is that
we showed that studies like Baur and McDermott (2010)
and Baur and Lucey (2010) who found that gold acts as a
safe haven for stock market, may have suffered from
manually applying the regimes. Because our findings
showed that, if we investigate the existence of different
regimes based on the data characteristics, the relationship
between the stock market and gold market does not
follow any specific regimes, both in the short and the
long terms.

Another point is that, according to our findings, in
the short term, the relationship between the stock market
and gold in the developed market of U.S. differs from
that of the relatively small emerging market of Iran.
However, in the long term using monthly returns, in both
Iran and the U.S. markets, there was no meaningful
relationship between gold and stock market. In other
words, in both markets, in the long term, gold performed
as a weak hedge. This can be because in the long term,
the price of gold is heavily influenced by the demand for
gold as jewelry, which encompasses a major part of the
global gold demand (World Gold Council 2016).

Therefore, based on the research results, we
recommend that investors should distinguish the
relationship between gold and stock market in different
markets, especially in developed and emerging markets.
They should also consider the importance of other factors
influencing the price of gold in each market. In addition,
turning to gold when the market turns negative may not
be an effective strategy, because according to our
findings, the relationship between gold and stock market
does not follow different regimes, rather, it acts as a
hedge, and to use its risk reduction advantage, it is better
to always allocate a part of the portfolio to it.

Finally, since the existence of regimes is specified
based on the data characteristics, the type of the
relationship may change in different periods or in
different markets. In the present research, we considered
a period in which no major structural economic changes
occurred in the U.S and Iran.
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