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ABSTRACT

This paper investigates the conditional predictability of geopolitical risks (GPR) on the
rupiah-dollar exchange rate volatility, using 447 monthly observations spanning
January 1985 to March 2022. The paper utilizes asymmetric GARCH (1,1) combined
with various asymmetric GARCH models, including the integrated GARCH (I-
GARCH), the exponential GARCH (E-GARCH), and the threshold GARCH (T-
GARCH), and the power asymmetric GARCH (A-PARCH). This study finds convincing
evidence that GPRI has a consistent effect on exchange rate volatility, either symmetric
GARCH models or asymmetric GARCH models. Interestingly, the global geopolitical
risks (GPR) heterogeneously affect the exchange rate volatility of Indonesia. These
empirical findings imply that the rupiah-dollar exchange rate volatility is more
vulnerable to domestic GPRI than global GPR.
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INTRODUCTION theoretically and empirically discuss the
drives of the volatility of the exchange

Exchange rate volatility is an

essential feature for the wvaluation of rate (Barunik et al,, 2016; Benavides &

Capistran, 2012; Bush & Loépez Noria,
2021; Rapach & Strauss, 2008).

options, investment decisions, and

hedging options hence the instability of

the exchange rate has been a vast Examining exchange rate
discussion topic among academicians, dynamics persists puzzling. Debate
policymakers, and investors in the remains about the sources of exchange
financial markets (Caporale et al., 2015; rate dynamics and the fundamental
Salisu, 2020). Many works of literature drivers of unpredicted information
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(uncertainty) about policy or financial,
and economic data. Bush & Lopez Noria
(2021) emphasize the role of uncertainty
on the exchange rate dynamic.
Moreover, Bartsch et al. (2019) and Chen
et al, (2020) detect the contribution of
uncertainty in economic policy (EPU) to
exchange  rate  volatility  either
contemporaneously or with a lag.
Previously, Pastor & Veronesi (2013)
contributed to uncertainty empirics and
theorized a model of asset volatility
response to political news. They show
that empirical evidence of political

uncertainty in asset volatility is

consistent with predictions.

Among ongoing research topics of
uncertainty in the exchange rate
literature is geopolitical risks (GPR) on
exchange rate volatility. Caldara &
lacoviello (2022b) argues that central
bankers, commercial investors, and
financial consultants consider GPR one
of the critical factors in investor
decisions to invest in exchange rate
derivatives or predict future exchange

rates. Geopolitical risks are likely to

affect the exchange rate volatility

(Balcilar et al., 2018; Salisu, 2020).

Based on a theoretical perspective,
GPR could influence the exchange rate
volatility in some ways, such as
financial markets or portfolio flows (Al
Mamun et al.,, 2020; Aysan et al., 2019;
Chiang, 2021; Hoque et al., 2021; Su et
al., 2020) and international trade flows
(Balcilar et al., 2018; Ding et al., 2021).
Meanwhile, from empirical findings, the
effect of GPR on the exchange rate
volatility is examined through relevant
methodologies, such as the time-varying
parameter vector autoregressive-the
TVP-VAR model (Ding et al., 2021),
GARCH-MIDAS-X (Salisu, 2020), and
nonparametric causality-in-quantiles
tests (Balcilar et al., 2018). However, the
impact of GPR on the exchange rate
volatility is still debatable among

academicians.

To the extent of my knowledge,
relatively few inquiries have been
recorded that examine the effect of GPR
on rupiah-dollar  exchange rate

volatility. Hence this study can fill this

research gap. In the most recent papers,
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Hui (2020, 2021a, 2021b) studies the
effect of GPR on exchange rates in
Indonesia, Korea, and ASEAN
countries. Using the autoregressive
distributed lag (ARDL) approach to co-
integration, Hui (2020) found that GPR
has a significant role in the short-run
and long-run of the rupiah-dollar
exchange rate over the former period
January 1998 to July 2019. This study
has limitations since ARDL is unable to
capture the autoregressive conditional
heteroscedasticity (ARCH) effect in a
more significant number of long-run
financial data series. Such severe errors
can produce misleading inferences.
Therefore, using an appropriate model
with proper assumptions leads to better
conclusions for the empirical findings
on the exchange rate volatility of

Indonesia.

This paper aims to develop the
exchange rate volatility literature by
examining 1) whether a link between
GPR and rupiah-dollar exchange rate
volatility and 2) whether global GPR
and domestic GPR have different

detectible effects on exchange rate
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volatility. Our strategy is to implement
the symmetric GARCH and asymmetric
GARCH models. The GARCH family
models are well known as prominent
tools to capture the changes in exchange
rate volatility. The decision to examine
the GPR and the rupiah-dollar exchange
rate volatility is due to, over the period
January 1985 to September 2021, 1) the
fact that geopolitical situations are quite
challenging, such as in particular
various changing governmental
institutions, terror attacks, etc., 2) the
exchange rate regime is also altering
from managed float regime to floating
exchange rate, 3) a variety of financial
market tensions (bull, normal, and

bear), and 4) Indonesia has experienced

COVID-19 since March 2020.

The main findings show that in
general GPR is sought to have a
consistent effect on exchange rate
volatility, either symmetric GARCH
models or asymmetric GARCH models.
Global- and  domestic-GPR  has
contributed to a destructive impact on
the volatility of the rupiah-dollar

exchange rate. Interestingly, the global
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and country-specific geopolitical risk
heterogeneously affects the exchange
rate volatility of Indonesia. These
empirical findings imply that the
rupiah-dollar exchange rate volatility is
more vulnerable to domestic GPR than

global GPR.

The layout of this paper is ordered
as follows. Section 2 communicates data
and proposed research methods using
symmetric along with asymmetric
GARCH models. Section 3 discusses the
empirical findings. Section 4 involves
robustness tests. The final section

completes the paper.
RESEARCH METHODS
Data

This research wutilizes monthly
information data on geopolitical risks
(Caldara & Iacoviello, 2022a), gold price
(The World Gold Council, 2022), and
rupiah-dollar exchange rate (Bank
Indonesia, 2022). The data have 447
observations covering January 1985 to
March 2022. Since the nominal rupiah-
dollar  exchange rate series is

nonstationary, it is misleading for

analysis. Hence, this study converts the
rupiah against the dollar exchange rate
series into the rate return on the

exchange rate as bellows

r.=In (ei:;) or r; = In(ery) — In(ery_,)
1)

where: 1, stands for exchange rate
return at period t, er; and er,_; stand
for the nominal rupiah-dollar exchange

rate at period t and t — 1.
Estimation Techniques

This study essentially investigates
the effect of geopolitical risks on
exchange rate volatility in both
symmetric and asymmetric GARCH
models. The symmetric GARCH model
reflects the exchange rate volatility by
the magnitude of the financial return
series, meanwhile, the asymmetric
GARCH model indicates the exchange
rate volatility by both the magnitude
and the positive or negative sign of the
financial return series (Ma, Du, & Lai,

2014).

In formulating the GPR and the
exchange rate volatility, this paper

proposes the following specification:
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O = Q + BOGPRI: + ﬁlGPRIt + AXt + Ut
)

where o¢; indicates the standard
deviation of monthly returns for the
rupiah-dollar exchange rate at period t.
GPR; stands for global geopolitical risks
at period t. GPRI, refers to Indonesian
geopolitical risks at period t. Moreover,

X; is a set of monthly control variables.
The symmetric ARCH/GARCH Model

This study begins with the

conditional
(ARCH) model
pioneered by Engle (1982). The ARCH

autoregressive

heteroskedastic

(1) model is as follows:
Et = Vt ht, Vt ~ lld(o,l) (3)

Bollerslev  (1986) modifies the
ARCH model by introducing moving
average (MA) ARCH terms, -called
GARCH model. The symmetric GARCH
(1,1) model is formulated by

hy=n+ a€t2—1 + Bhiy (4)

where n >0, a>0, =0, and a+ 8 <
1. The GARCH model involves one
ARCH term indicated by & ; and one
GARCH term signified by h;_;. The
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GARCH (1,1) model shows that the
shock in & >0 or & <0 has no
differential effect. Since the GARCH
model reflects the shocks deterioration
at a fast exponential rate, it converts
misplaced when expressing long
memory events (Bentes, 2015) and
neglects to enlighten the leverage effect

of exchange rate volatility (Murari,

2015).
The asymmetric GARCH model

To manage the weaknesses of the
symmetric  GARCH model, some
academicians developed asymmetric
GARCH models, such as IGARCH
(Engle & Bollerslev, 1986), EGARCH
(Nelson, 1991), TGARCH (Glosten et al.,
1993), and APARCH (Murari, 2015; Tse,
1998).

Engle & Bollerslev (1986) proposed
Integrated GARCH (IGARCH) model.
The IGARCH (1,1) model is specified by

he =n+agf + (1 —a)h_y ©®)
where{a+ (1 —a)}=1land 0 < a < 1.

The IGARCH model was
criticized by Baillie et al., (1996) because

of inapplicable in the real world for
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infinite memory and has tendencies to
being misspecified. To capture the
asymmetric response of positive and
negative  shock  effect  volatility
inversely, Nelson (1991) developed the
exponential GARCH (EGARCH) model.
The construction of EGARCH (1,1)

model as follows

Et—1

Vht-1

+y (Eﬁﬁ) + Blnh,_,
(6)

Inhy =n+a

where y is the leverage effect of the
asymmetry parameter. a is the
magnitude of shock. f captures the
persistency. In the EGARCH model,
there is no need for restricted

nonnegativity.

Following =~ EGARCH  model,
Zakoian (1994) and Glosten et al., (1993)
Threshold = GARCH
(TGARCH) model. The TGARCH model

advised the

tolerates the positive and negative
shocks differently on volatility. The
TGARCH (1,1) model as bellows

he =n+agl, +yd,_qael | +

_(Life&_1 <0
Bht—ll dt—l - {O, lf &1 > 0 (7)

where the parameters a, f, and y are
non-negative  restrictions. In  the
TGARCH (1,1) model, &_; <0 (bad
news) and &_; > 0 (good news) deliver
variance effect on volatility. Positive
shocks (good news) have a effect on
volatility and negative shocks (bad
news) have (a +y) effect on volatility.

The y is well-known as the leverage

effect.

The other authors (see Murari,
2015; Tse, 1998) initiated the asymmetric
power GARCH (APARCH). The
APARCH (1,1) is represented by

h? =n+allecq| —ye1)® + Bhf—l
8)

where n >0, >0, =0, and |y| < 1.
The 6 signifies the power parameter that
entails the condition § > 0 and the y
confines the asymmetric effect or
leverage effect. A positive (negative) y
triggers higher volatility than negative

(positive) shocks.
RESULTS AND DISCUSSION

Table 1 «clearly exhibits the
summary statistics for the monthly

rupiah dollar exchange rate. Despite the
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inclusion of the Asian financial crisis
(AFC) in 1997/1998, the global financial
crisis (GFC) in 2007/2008, and the
Covid-19 in 2020/2021 crisis periods in
the sample, the rupiah dollar exchange
rate returns have undergone positive
mean. The mean and median of the
nominal rupiah dollar exchange rate are
7716.78 and 9015,

respectively.

Meanwhile, the mean and median of the

difference in logarithmic rupiah dollar
exchange rate are 0.00578 and 0.0030,
separately. Moreover, the skewness and
kurtosis are 4482 and 28.272,
correspondingly. Since kurtosis of the
difference in logarithmic rupiah dollar
exchange rate is greater than 3, the
rupiah dollar exchange rate in the
sample data is noted as abnormally

distributed

Table 1 Descriptive statistics

Monthly rupiah per dollar  A(In(Monthly rupiah per dollar)

Mean 7716.776
Median 9015
Maximum 16367
Minimum 1082
Std. Dev. 4638.882
Skewness -.1355643
Kurtosis 1.617251
Observations 447

.0057955
.0029566
.8025322
-.3486958
.0624473
5.310592
70.22745
446

Figure 1 represents the log
difference of rupiah dollar exchange
rate, there gives the impression to be
marginal tendencies of rupiah-dollar

exchange rate volatility. The spotlight
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on the rupiah dollar exchange rate is
inconclusive. Econometric analysis is
required to further verify the causes of
the volatility of the rupiah dollar

exchange rate data.
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Figure 1 Rupiah per dollar and log difference of rupiah per dollar

Table 2 presents the Augmented
Dickey-Fuller (ADF),
(PP), and Zivot-Andrews (ZA) unit root

Phillips-Perron

test. Results from ADF fail to refuse the
null hypothesis of a unit root at a 5
percent significance level, inferring that
all variables are non-stationary at the
level. Then findings from PP neglect to
reject the null hypothesis of a unit root

for exchange rate, but accept for GPR

and GPRI at a 5 percent significance
level. Moreover, the results from ZA
contain a unit root accepting for one
endogenously defined structural break
by choosing optimal lag through a t-test.
The ZA tests in Table 2 and Figure 2
identify the breakpoint of the exchange
rate at 1997m08, GPPR at 2001m09, GPRI
at 2005m02, and gold price at 1997m08.

Table 2 Augmented Dickey-Fuller, Phillips-Perron, and Zivot-Andrews Unit Root Tests

InER InGPR InGPRI InGold
Augmented Dickey-Fuller (ADF) with trend and intercept
Level -1.875696 -5.023188 -2.157524 -3.057617
First differenced -6.005458***  -13.71274***  -9.469755***  -15.12200***
Philip-Peron with trend and intercept
Level -2.012289 -7.276805***  -14.33071*** -2.864379
First differenced -19.01133***  -31.70752***  -100.2665***  -16.60158***
Zivot-Andrews (ZA) Allowing for One Break
Lag included 4 2 4 2
Minimum t- -7.967845%*  -6.627277**  -8.360450***  -5.011411***
statistics
Break year 1997m08 2001m09 2005m02 1997m08

232



Global and Country-Specific Geopolitical Risks ...[Abdul Khaliq]

InER

Zivot-Andrew Breakpoints

~

-10
1985 1990 1995 2000 2005 2010 2015 2020

o & & N o 9~

InGPRI

Zivot-Andrew Breakpoints
5.6
-6.0

-6.4

7.2

-7.6

6.8

-8.0

-8.4
1985 1990 1995 2000 2005 2010 2015 2020

InGPR

Zivot-Andrew Breakpoints

44
e M
-5.2
-5.6
-6.0

-6.4

-6.8
1985 1990 1995 2000 2005 2010 2015 2020

InGold

Zivot-Andrew Breakpoints

-1.5

-2.0
-2.5
-3.0
-35

-4.0

-4.5

-5.0

-5.5
1985 1990 1995 2000 2005 2010 2015 2020

Figure 2 Zivot-Andrews Unit Root Test Allowing for One Break

In attempting to answer the
question of the projecting capability of
global geopolitical risks (GPR) and
Indonesia-specific ~ geopolitical ~ risks
(GPRI) for rupiah dollar exchange rate
volatility, we present the symmetric and
asymmetric GARCH models in Table 3.
In general, we estimate GARCH,
GARCH-M, APARCH, EGARCH,
TGARCH, and IGARCH using quasi-
maximum likelihood estimation with
Gaussian normal error distribution. The
include  the

model  parameters
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unconditional mean for the return of the
rupiah dollar exchange rate (n); the
ARCH coefficient (a); the GARCH
coefficient (f3); the leverage effect (y); the
power effect (§); and the long-run
constant term (c¢). The sum of the ARCH
coefficient and GARCH coefficient (a +
f) is more than unity in all cases, which
is a symptom of the impact of global
geopolitical risks (GPR) and Indonesia-
specific geopolitical risks (GPRI) on
rupiah dollar exchange rate volatility

would be permanent. This is consistent



JURNAL EKONOMI KUANTITATIF TERAPAN Vol. 15 No. 2 = AGUSTUS 2022

across GARCH models

employed.

Moreover, these results indicate a high

degree of persistence of

global

geopolitical risks (GPR) and Indonesia-

specific geopolitical risks (GPRI) in the
models which is equivalent to a high
degree of rupiah dollar exchange rate

volatility.

Table 3 Estimated results of Model

Variables Symmetric Measurement Asymmetric Measurement
GARCH(1,1) GARCH-M(1,1) APARCH(1,1) EGARCH(1,1) TGARCH(1,1) IGARCH(1,1)
c 0.006832*** 0.003695*** 0.006146*** 0.004021*** 0.003016*** 0.000203
(0.000556) (0.000590) (0.000504) (0.001279) (0.000668) (0.000346)
AGPR -0.007962*** 0.006187*** -0.008650*** 0.000986 0.006062*** 0.002251
(0.002666) (0.001932) (0.001764) (0.002990) (0.001836) (0.001423)
AGPRI 0.039550*** 0.012914 0.037998*** 0.016771 0.004848 0.022699
(0.015163) (0.015254) (0.012987) (0.020130) (0.015561) (0.015113)
AGold 0.194780*** 0.206116*** 0.168426*** 0.261953*** 0.181107*** 0.485643***
(0.012555) (0.012268) (0.012492) (0.015738) (0.011841) (0.005279)
Regime -0.009578*** -0.006738*** -0.009904*** -0.008834*** -0.007069*** -0.006907***
(0.001035) (0.000960) (0.000852) (0.001805) (0.000856) 0.000947
n 2.09E-05** 1.93E-05*** 0.000179 -1.810679*** 1.94E-05***
(8.58E-06) (5.28E-06) (0.000200) (0.087846) (4.80E-06)
o 2.054521*** 2.536208*** 1.598838*** 1.241797** 1.980186*** 0.278442%**
(0.217940) (0.289613) (0.327835) (0.070020) (0.236572) (0.015836)
B 0.272866*** 0.214588*** 0.323316*** 0.856969*** 0.187887*** 0.721558***
(0.022828) (0.021282) (0.055174) (0.010737) (0.021637) (0.015836)
14 0.190976*** -0.180667*** 2.147052%**
(0.044955) (0.058042) (0.607012)
é 1.398671***
(0.275209)
a+p 2.327387 2.750796 1.922154 2.098766 2.168073 1.000000
Log likelihood 997.1273 997.8608 1003.109 977.6852 1005.110 883.3321
AlC -4.435548 -4.434353 -4.453405 -4.343880 -4.466860 -3.934225
SIC -4.362000 -4.351611 -4.361469 -4.261138 -4.384118 -3.879063
Test Diagnostics
ARCH — LM Test 0.038664 0.035265 0.003037 0.010085 0.015647 2.517490
(0.8442) (0.8511) (0.9561) (0.9201) (0.9005) (0.1133)
Wald Test 4219.423 2979.713 3875.897 28582.59 2330.161 6434.692
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Note: ***, ** * is statistical significant at the 1%, 5%, and 10%, correspondingly. The standard errors are in parentheses.
Then, the numbers in parentheses under the ARCH LM test and Wald test are p-value.

Moreover,

the

presents

specifically,
ARCH

Table 3
and GARCH

EGARCH

presents

the

highest

coefficient . The sum of the two

coefficients @ and fB for the sixth
different GARCH models. The GARCH

shows the highest coefficient a and the

coefficients is higher than 1 for all
GARCH family models. This reveals a
higher

degree of continuity from
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exogenous shocks in the sixth GARCH
model which corresponds to a higher
degree of rupiah-dollar exchange rate
volatility. Since these coefficients are
bigger than 1, a Wald test is adopted to
seek if the sum is unity is necessary. The
Wald test rejects the hypothesis for all
cases at 1% significant level which
confirms that all GARCH models are
correctly specified and none of the
conditional heteroscedasticity in the

models is integrated.

The impact of global geopolitical
risks (GPR) and Indonesia-specific
geopolitical risks (GPRI) on exchange
rate volatility is defined by the statistical
significance of the slope coefficients of
GPR and GPRI, respectively. The slope
coefficients of Indonesia-specific
geopolitical risks (GPRI) are found to be

positive and consistent for both

symmetric and asymmetric GARCH

models but not all statistically
significant. =~ However, the global
geopolitical risks (GPR)

heterogeneously affect the exchange rate
volatility of Indonesia based on the

GARCH models adopted. Interestingly,
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the slope coefficients of global
geopolitical risks (GPR) are found to be
positive for all across GARCH models
except for GARCH(1,1) and
APARCH(1,1) which showed
significantly negative coefficients. These
findings support Hui (2020) who
studied the global geopolitical risks
effect to exchange rate volatility in
Indonesia using the autoregressive
distributed lag (ARDL) approach. Hui
(2020) states that rupiah assets move
away from US dollar assets as higher
geopolitical risks happen. Additionally,
empirical results validate that gold can
perform as a safe haven to hedge the
rupiah-dollar exchange rate volatility.
This paper also shows the negative

correlation between the exchange rate

regime and exchange rate volatility.
ROBUSTNESS CHECK

It is critical to note that the
findings discussed so far may tend to be
inconsistent. In order to investigate
whether the results are consistent or not,
we do a robustness test. Our approach
historical

employs the global
geopolitical risk (GPRH) and Indonesia-
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specific  historical geopolitical risk checking results are presented in Table
(GPRHI). By doing so, the robustness 4.
Table 4 Robustness Check
Variables Symmetric Measurement Asymmetric Measurement
GARCH(L1) GARCH-M(L1) APARCH(1,1) EGARCH(L,1) TGARCH(1,1) IGARCH(L,1)
c 0.004140*** 0.004127** 0.005448*** 0.004037*** 0.003418** 0.000854*
(0.000587) (0.000601) (0.000535) (0.001211) (0.000669) (0.000404)
AGPR 0.007426** 0.007367*** -0.009864*** 0.004667** 0.006608*** 0.005756***
(0.001479) (0.001506) (0.001670) (0.002241) (0.001429) (0.001385)
AGPRI -0.002983*** -0.003216 0.004230 -0.001095 -0.000875 -0.007519
(0.004755) (0.004767) (0.006076) (0.007089) (0.004585) (0.006246)
AGold 0.200881*** 0.203022*** 0.151702%* 0.258451*** 0.177689** 0.487364**
(0.012819) (0.012895) (0.011649) (0.014904) (0.013133) (0.006147)
Regime -0.007084*** -0.007113*** -0.009680*** -0.009145%** -0.007180*** -0.007547%**
(0.000955) (0.000972) (0.000846) (0.001756) (0.000851) (0.001017)
] 1.50E-05*** 1.54E-05*** 1.45E-05 -1.786346*** 1.54E-05%**
(4.73E-06) (4.80E-06) (3.17E-05) (0.094459) (4.40E-06)
a 2.591077** 2.575873*** 2.712163*** 1.288289*** 2.048930%* 0.269952**
(0.284275) (0.284970) (0.863561) (0.075538) (0.236867) (0.015221)
B 0.215624** 0.215146** 0.216554*** 0.864697*** 0.191141*** 0.730048**
(0.021677) (0.021688) (0.064190) (0.012283) (0.022501) (0.015221)
14 0.236630*** -0.199922*** 2.027786%*
(0.040656) (0.059960) (0.585970)
é 1.955916%**
(0.479400)
a+p 2.806701 2.791019 2.928717 2.152986 2.240071 1.000000
Log likelihood 1003.970 1001.713 1003.697 979.3547 1008.710 883.8153
AIC -4.466232 -4.451628 -4.456041 -4.351366 -4.483002 -3.936392
SIC -4.392683 -4.368886 -4.364105 -4.268624 -4.400260 -3.881230
Test Diagnostics
ARCH — LM Test 0.046197 0.044916 0.022763 0.011232 0.035480 2.630732
(0.8299) (0.8323) (0.8801) (0.9156) (0.8507) (0.1055)
Wald Test 3580.673 3125.692 2311.434 22580.83 2453.836 6576.716
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Note: ***, ** * is statistical significant at the 1%, 5%, and 10%, correspondingly. The standard errors are in parentheses.
Then, the numbers in parentheses under the ARCH LM test and Wald test are p-value.

CONCLUSION

Indonesia-specific ~ geopolitical  risks

Using symmetric GARCH and (GPRI) with a timeframe data ranging

various asymmetric GARCH models, from January 1985 to March 2022.

this study examines the vulnerability of Remarkably, the global and country-
risk

specific geopolitical

rupiah-dollar exchange rate volatility to

global geopolitical risks (GPR) and heterogeneously affects the exchange
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rate volatility of Indonesia. These
empirical findings imply that the
rupiah-dollar exchange rate volatility is
more vulnerable to domestic GPR than
global GPR. Moreover, empirical results
verify that gold can perform as a safe
haven to hedge the rupiah-dollar
exchange rate volatility. Finally, this
paper shows the negative correlation
between the exchange rate regime and

exchange rate volatility.
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