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ABSTRACT

We offer new insights on the dynamics of the exchange rate—interest rate differential
for the case of G7 economies. We show that the nexus is better considered using an
asymmetric model, as suggested by a host of previous studies. In addition, we find the
role of accounting for structural breaks to be prominent. We also show differences in the
nexus between euro and non-euro G7 countries, suggesting heterogeneous monetary
policies. Thus, we document the strongest evidence for the sticky price hypothesis in
Japan and lesser evidence in the euro countries and the United Kingdom, with Canada
consistently revealing evidence for the flexible price hypothesis.
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I. INTRODUCTION

Models of the exchange rate—interest rate differential are not new in the literature,
studies exploring the diverse theoretical models (e.g., Bautista, 2006; Hacker
et al., 2013; Frankel, 2014; Moosa and Burns, 2014; Andries et al., 2017; Ozmen
and Yilmaz, 2017) are far from conclusive, and various assumptions of an open
economy continue to lead to different conclusions. Amidst these diversities, the
unstable nature of the linear econometric modeling of the exchange rate and
its fundamentals is brought to the fore by the burgeoning of empirical studies
incorporating nonlinearities into the nexus (e.g., Christodoulakis and Mamatzakis,
2013; Ding and Yang, 2017; Bahmani-Oskooee and Motavallizadeh-Ardakani,
2018; Cheikh and Zaied, 2019). These points inform the empirical motivation for
this study to explore the asymmetric nature of the exchange rate-interest rate
differential in the context of the G7 countries (Canada, France, Germany, Italy,
Japan, the United Kingdom, and the United States) as a case study.!

The theoretical motivation for this study is apparent from the multiple
theoretical postulations. For instance, the juxtaposition of the predictions of the
sticky price and flexible price hypotheses suggest potential asymmetries in the
exchange rate—interest rate differential nexus (Frankel, 1979). While the sticky
price, for example, predicts a short-run negative relation between the exchange
rate and the interest rate differential, the flexible price, on the other hand, argues
for a positive relation between them. In other words, the uncovered interest rate
parity establishes a connection between the exchange rate and the interest rate
differential, as long as the latter is not zero. As further presented by Auten (1963),
the theory differentiates between the effects of the interest rate differential on the
exchange rate when it favors the home country and when it favors the foreign
country. If the positive interest rate differential favors the foreign country (i.e., the
foreign interest rate exceeds the domestic interest rate), investment flows will seek
a higher interest rate abroad and, hence, increase the exchange rate (i.e., a positive
relation). On the other hand, because prices usually display downward rigidity,
when the domestic interest rate exceeds the foreign interest rate, prices will not fall
to the full extent of the contractionary monetary policy that raised the domestic
interest rate in the first place. Thus, a negative relationship is expected between
investment inflows and exchange rate under this scenario.

There are also technical motivations for this study that cannot be ignored. For
instance, Meese and Rogoff (1983) argue that ignoring nonlinearities is one of the
major reasons why macroeconomic fundamentals fail to predict exchange rates
out of sample (Moosa, 2013). Ghartey (2018) also argues in support of asymmetry
in the exchange rate dynamics that fits the data-generating process well and
yields superior estimates, especially in the presence of structural breaks. Kilian
and Taylor (2003) also argue that a nonlinear model better fits the exchange rate.

! The analysis is conducted for four units: the euro area as a unit (comprising France, Germany, and
Italy) and each of Canada, Japan, and the United Kingdom, which represent the non-euro area.
The United States is implicitly featured as the reference country for which the exchange rates are
described and the foreign country for which the interest rate differentials are defined. Hence, the
interest rate differential is the difference between the U.S. interest rate and each of the other six
country’s interest rates.
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Similarly, Rocha (2012) demonstrates that asymmetries are present even in the
dynamics of the interest rate in terms of nonlinear interactions, impacting the
financial channel of monetary policy. Overall, empirically, the nonlinear relation
between interest rate and exchange rate is informed by the studies of Jackman et al.
(2013), Li (2011), and Ozcelebi (2019). Notably, Christodoulakis and Mamatzakis
(2013) indicate that asymmetry is an important consideration in determining the
exchange rates of the G7 countries, which the present study explores.

Fortified with the foregoing incentives, we proceed to adopt the nonlinear
ARDL framework developed by Shin et al. (2014) to determine the asymmetric
dynamics of the nexus in the presence of structural breaks. Thus, we also account
for structural breaks based on the break dates revealed by Narayan and Liu’s
(2015) unit root test.” This is not trivial, but necessary to account for the shifts
observed from the plot of the series (see Figures 1 and 2) and their influence on
the nexus. There are also theoretical considerations for why structural breaks
could matter for the nexus of concern. Considering the growing integration of the
world economy and the special economic cooperation between the G7 economies,
the example of the global financial crisis and its aftermath could fuel concerns
regarding the sensitivity of the nexus to policy shifts in the area of study. To this
end, we categorize the G7 countries into euro area and non-euro area countries
and hypothesize that the significance, or otherwise, of asymmetries and structural
break in the nexus can vary between the two categories. We expect this unevenness
between the euro and non-euro area countries, given the spillover impacts of U.S.
monetary policy (the reference country) to the euro area and the bond between the
euro/dollar exchange rate are empirically reported to be strong (Hanisch, 2019;
Heimonen, 2009), whereas the same cannot necessarily be said of the non-euro
area.

The foregoing efforts produce interesting findings that have not yet been
clarified in the literature. First, we show differences in the relation between the
interest rate differential and the exchange rate for the G7 countries between the
euro and non-euro areas. We demonstrate that the relation is best captured in the
presence of asymmetries and structural breaks for the euro countries. On the hand,
only structural breaks seem to matter in the nexus for the non-euro countries,
individually. We find the strongest evidence for the sticky price hypothesis in
Japan and lesser evidence in the euro area and the United Kingdom while the
flexible price hypothesis is observed for Canada.

The remainder of the paper is structured as follows. Section II describes the
methodology. Section III explains the data and offers preliminary results. Section
IV presents the main empirical results and discusses the findings. Section V
concludes the paper.

2 The high frequency and trending nature of the series require us to adopt a unit root test that
adequately captures the same. Among the competing tests of Narayan and Liu (2015) and Narayan
and Popp (2010), preference is accorded to the former for a number of technical reasons that are
described by Salisu, Adediran, Oloko, and Ohemeng (2019), Salisu and Adeleke (2016), and Salisu,
Ndako, and Oloko (2019). However, because the structural break test chosen is a series-based analysis
that produces a break date(s) for each series, we incorporate the breaks found for the regressand (i.e.,
the exchange rate) into our predictive models for both linear and nonlinear ARDL.
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II. MODEL AND METHODOLOGY

Although a number of competent and alternative models of international
economics exist in the literature, the flexible price monetary model of the exchange
rate proposed by Frenkel (1976) and Bilson (1978) has continued to dominate the
analysis of interest rate differentials and exchange rates.’ The model is particularly
rooted in three key assumptions, namely, purchasing power parity, uncovered
interest parity, and the existence of stable money demand functions for domestic
and foreign economies (see also Bianco et al., 2012; Civcir, 2003). The fundamentals
of exchange rate determination typically consist of growth of the money supply,
output, and short-term interest rate for both the domestic and foreign countries of
a bilateral exchange rate. The justifications for these variables in the determination
of bilateral exchange rates are well documented in the seminal paper of Frankel
(1979), and we do not intend to reproduce the derivations here to avoid repetition.
However, the underlying theoretical expectations are reflected in this paper, as
follows:*

As,=c+ ¢1Sx-1 +5 (mt—l _m;-l)’i' ) (”z-l _”:-1)"' A (it—l _i:—l ) ™ (yt—l _y:—1)+ i¢2jAst—j
j=l

+ i}ﬂziA(mt-i -m, ) + qzzo 52iA(”t-i - ”:-i) + ilziA (it—i —iy, ) + i ald (yt—i ~ Vi ) tg (1)
pu pu i=0 i=0

where s, is the logarithm of the exchange rate (the ratio of domestic currency
to the U.S. dollar), m, is the logarithm of the domestic nominal money supply, 7,
is the inflation rate, i, is the interest rate, with the corresponding foreign variables
(using U.S. data) denoted by an asterisk, ¢ is an arbitrary constant, and ¢, is a
disturbance term. The long-run parameters for the intercept and slope coefficients
are computed as —c¢/@, —B,/¢, -5,/¢, -4 /4, and —y,/4. However, since, in the
long-run, it is assumed that As,_ ;=0 A(m—m*)H. =0, A(ﬂ'—ﬁ*)H =0, A( —i*)H =0,
A(y-y"),.; =0, respectively, the short-run estimates are obtained as ¢,;, 8,6y, 4,
and y,. Equation (1) can be respecified to include an error correction term, as
follows:

P 9
As, =¢u, + Z¢2jAst—j + ZﬂZiA (mt—i -m, ) + Z§2iA (”z—i - ”:—i)
= i=0 ;

+2ﬂ'2iA(iz—i _i:—i)+.i=:‘y2iA(yt—i _y:—i)+8' (2)

Notwithstanding variants with sticky prices by Dornbusch (1976) and with trade balances by Hooper
and Morton (1982).

The choice of this model is underscored by the mixed order of integration evident in the unit root
analyses for the relevant series

https://bulletin.omeb-bi.org/bmeb/vol22/iss3/1
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where v,_, is the linear error correction term, the parameter ¢ is the speed of
adjustment, and the underlying long-run parameters are as previously defined.In
terms of a theoretical a priori, an increase in the domestic interest rate lowers the
demand for domestic currency and causes depreciation. In terms of equation (1),
the coefficient of the nominal interest differential is hypothesized to be positive
rather than negative. The inclusion of other variables in the specification is mainly
to avoid an omitted variable bias. That said, it must be noted that the ARDL
model(s) specified thus far only presumes the relation between the exchange rate
and the interest rate differential to be linear (symmetric). Thus, the variant of the
ARDL model that allows for our hypothesis of an asymmetric response of the
exchange rate to the interest rate differential is expressed as follows:

As,=c+és,_ + (mt—l —m ) +6 (”t—l -7 ) + A (it—l —i, )+
* - * L L *
+ ﬂ‘l_ (it—l - it—l) +7 (yt—l —Via ) + Z¢2jAst—j + ZﬂZiA(mt—i - mt—i)
=1 =0

{zzoaﬁA(ﬂt_,._ﬂ;_,.){z;ﬂ,;A(i,_i_,,_,) +ZM( i)

+qzs72iA(yt—i _yt*—i)+8t (3)

i=0

The short-run asymmetric situation can be represented as

P il 9>
As, =, +c+ z¢2jAst—j + zﬂZiA(mt—i -mj, ) + ZéziA(”t—i - ”:—i)
=] i=0 i=0
a3 . + g4 . - gs .
+;/12+iA(it—i _it—i) +;/1z_iA(it—i _it—i) +Z}/2iA(yt—i _yt—i)+8t (4)

i=0

The computation of the asymmetric effect follows the approach of Shin et al.

(2014), where ( i, —i 1) and ( z,_l) are computed as the positive and negative

partial sum decompositions of the interest differential, respectively, as follows:
(it—l _i:—l) =
(it—l - i:—l) =

M“

Al —ir,) = Zt_:max(A(it_l ~if,),0) (5a)
Ay —i) me( (i =11)0) (5b)

-
Il

1

M“

-
Il

1

° Several studies have also adopted this approach to analyse the asymmetric response of exchange
rates (e.g., Bahmani-Oskooee and Aftab, 2017a,b; Bahmani-Oskooee and Kanitpong, 2017; Salisu and
Ndako, 2018).
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We further extend both the linear and nonlinear ARDL models to include
endogenous structural breaks. For the linear (ARDL) model, the specification is
as follows:

ASt =c+ ¢lst—1 + ﬂl (mt—l —m ) + é‘1 (”'t—l - ﬂ't—l) + j‘l (it—l - it—l)

p 0
s (yt—l ~ Vi ) + Z¢2jAst—j + Zo:ﬂZiA(mt—i - m:—i)

=)
; gaziA(ﬂ,_,. )+ ZAZA( ~i)
+ gyziA( V- yt"_,.) + rZ::D,Bn +¢, (6)
The nonlinear ARDL (NARDL) is specified as
As,=c+@s_ + 5 (mt_1 -my, ) +6, (n,_l -7, ) +A (i,_1 -, )+

s (4-1 B i:_1 )— +7, ( Y- J’:-l ) + Zp;¢2jAst_ it 2ﬂ2,—A(m,_i - m:_,-)
= =
+ 262iA(ﬁt_i -7, ) + 2@A(it_i - it*—i) * 2%A(i"i - i’*“)

gs k
+272iA(yt—i_yt*—i)+zDrBrt+8t (7)
r=1

i=0

As shown in equations (6) and (7), the breaks are captured with the inclusion
k
of ' D,B,, where B is a dummy variable for each of the breaks, defined as B,,= 1

for7>T, 5, and otherwise B, = 0. The period is represented by ¢ ; T, represents the
structural break dates, where r =1,2,3,...,k denotes the number of breaks, and D,

is the coefficient of the break dummy. All the other parameters are as previously
defined.

III. DATA AND PRELIMINARY ANALYSIS

The study employs common samples (monthly data) for the period from January
2000 to December 2018, except for Japan (April 2002 to December 2018), because
the data were not readily available. Data used for the study were sourced from the
International Monetary Fund, International Financial Statistics, and the Federal
Reserve Database. The variables include the nominal exchange rate (ER) with the
U.S. dollar as the reference currency and a nominal interest rate measure (INTR)
as the three-month Treasury bill rate. Others are a money supply measure (MS)
via an aggregate monetary index, output growth using industrial production
index (IPI), and the Consumer Price Index (CPI) as a measure of inflation. Table 1
presents descriptive statistics of the series, namely, the mean, standard deviation,
skewness, and kurtosis.

https://bulletin.omeb-bi.org/bmeb/vol22/iss3/1
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Table 1.
Summary Statistics

This table provides basic descriptive statistics of the data. The variables ER, INTR, MS, IPI, and CPI represent
Exchange Rate, Interest Rate, Money Supply, Industrial Production Index and Consumer Price Index, respectively.

ER INTR MS IPI CPI ER INTR MS IPI CPI

Description Euro Area Canada

Mean 0.84 1.89 80.58 9911 9111 123 227 7022 109.02 98.58
Std. Dev. 0.13 1.64 2066  4.68 8.75 0.19 1.52 27.18 6.79 9.69
Skewness 0.95 0.51 -0.22 0.25 -026 041 0.79 0.38 -035  -0.10
Kurtosis 3.15 1.88 1.86 2.74 1.72 2.06 2.51 1.95 3.24 1.87

Japan UK
Mean 1051  0.28 9136 101.34 10149 0.63 2.72 80.46 103.37 98.38
Std. Dev. 1346  0.24 8.60 8.69 1.69 0.08 224 26.44 6.98 11.80
Skewness -0.63 117 0.75 0.02 0.74 0.17 0.29 -0.28 0.30 0.08
Kurtosis 2.36 3.30 2.20 3.40 2.22 2.59 1.36 1.61 2.65 1.57
Reference Country (US)

Mean - 1.97 7312 10526 97.79

Std. Dev. - 1.98 23.94 5.68 11.16

Skewness - 0.97 0.40 017 -0.20

Kurtosis - 2.65 191 2.16 1.75

Starting with the mean, the Japanese yen/U.S. dollar exchange rate with a mean
value of 105 reveals Japan as the economy with the weakest currency relative to the
U.S. dollar, when compared to the exchange rates of the other G7 countries. The
average interest rate for the period under consideration is 2% for Canada and the
United Kingdom, which is the highest, and Japan is the country with the lowest
interest rates. The inference from the standard deviation also is that Japan is the
country with the most volatile exchange rate, while the United Kingdom has the
least volatile exchange rate. However, as expected of developed economies, the
standard deviation for the interest rate seems to be reasonable for both the euro
and non-euro G7 countries. With respect to the distributions, we find evidence of
non-zero skewness for all the series and across all the G7 countries. The kurtosis
statistic is, however, mostly platykurtic in a number of countries, except in a few
instances in the case of Japan, Canada, and the euro area. These differences could
support our assumption of different responses of exchange rates to changes in the
interest rate differential across countries.

Figures 1 and 2 are graphical illustrations of comovements between the
exchange rate and the interest rate, as well as between the exchange rate and
the interest rate differential, respectively. A cursory look at Figure 1 shows that
comovements between the exchange rate and interest have mainly been in the
opposite direction, with the likely exception of the euro area. That is, unlike the
non-euro G7 countries, there are few instances, particularly in the early period of
the sample, where the exchange rate and interest rate appear to be moving in the
same direction in the euro area. Similarly, the plots of the exchange rate and the
interest rate differential in Figure 2 mostly move equally in the opposite direction,
but the movement is mixed in the case of the euro area.

Published by Bulletin of Monetary Economics and Banking, 2019
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Figure 1.
Exchange Rate and Interest Rate Movements in G7 Countries

The first to fourth quadrant represent figures for Euro area, Canada, Japan, and UK respectively.
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Figure 1.
Exchange Rate and Interest Rate Movements in G7 Countries (Continued)
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Figure 2.
Exchange Rate and Interest Rate Differentials in G7 Countries

The first to fourth quadrant represent figures for Euro area, Canada, Japan, and UK respectively.
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Figure 2.
Exchange Rate and Interest Rate Differentials in G7 Countries (Continued)

Exchange Rate and Interest Rate Differential in Japan, 2000M1 to 2018M12
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To test the stationarity of the series, we explore both the conventional
augmented Dickey-Fuller (ADF) test, as well as the version that accounts for
structural breaks. The unit root test results are documented in Table 2, where the
order of integration tends to hover around I(0) and I(1). The fact that this evidence
of mixed order of integration reported in the table holds for ADF tests both with
and without structural breaks thus reaffirms our choice of estimation technique,
namely, the linear and nonlinear ARDL models. The ARDL framework allows
for the combination of the series with a mixed order of cointegration. For more
reliability, we apply the Narayan-Liu (2015) unit root test (for motivation, see
Salisu and Adeleke, 2016; Salisu, Adediran, Oloko, and Ohemeng, 2019; Salisu,
Ndako and Oloko, 2019) to confirm the order of integration of the series and to
obtain break dates for the regressand to be carried forward to estimate the model.

Table 2.
Unit Root Test Results
This table presents results of unit root tests. Three tests are used: namely, ADF, ADF with a break and the Narayan
and Liu break tests. Here, a, b and c represent, 1%, 5% and 10% levels of significance, respectively. The superscripts *
and # represent unit root test equations with ‘constant only” and ‘constant and trend’, respectively. The accompanying
values in round brackets are the optimal lags. I(d) represent the order of integration indicated by the test.

ADF Unit Root Test ADF Test with Structural Break Narayan and Liu (2015) Unit Root Test

Country
Series  Statistics  I(d)  Statistics  I(d) Break Date Statistics I(d) Break Date
FuroArea  CPI  -3367(13F 1(1) -43%8(0F 1)  2009MI0 14109 1) 2014M07
P 55407 1) 618503  10) 2008 M09 3421 10) 2008M05
INTR  -1095(0F 1(1)  -5800F 10)  2015Mo4 8984 1(0)  2008M11, 2012M01
MS 102830 1) -62%6(0F 10)  2000Mil 7465% I(1)  2009Mo1, 2014M11
ER - -IL064(0F  I1)  -11562(0F  I1) 2008 M10 -10.342% 1) 2002M12
Canada CPL 3676(1)*  1(0)  -5.026(1)*  10)  2002M01 -5.667% 1(0)
IPI 38414 I(1)  S620F 10)  2000M11 7.907¢ 10) 2007M12
INTR  5571(1¢ 1) 5386@QF 10)  2008M09 31708 10) 2008M01
MS 2970 1) -B747OF 1) 2008M06 -15.106" I(1)  2003M09, 2008M12
ER - -10817(0f 1) 118520  I(1)  2008M10 9,204 1(1) 2014M12
Japan CPl -11364(0F 10) -13186(0F 1(1)  2014M04 11,384 I(1)  2008M11, 2014Mo4
Pl -3117(12  10)  -7343(0¢°  I(0)  2003MO8 -16271% 1(0) 2008M11, 2012M08
INTR  -3280(0F  1(1) 56400 10)  2006M02 69975 (1) 2007M09, 2016M02
MS 0500 L1 119450 (1) 2008M10 9.730% 1(1) 2005M12
ER - -11088(0) 1) 1149000 I(1)  2016M12 983+ 1(1) 2012M11
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Table 2.
Unit Root Test Results (Continued)

ADF Unit Root Test ADF Test with Structural Break Narayan and Liu (2015) Unit Root Test

Country
Series  Statistics  I(d)  Statistics  I1(d) Break Date Statistics I(d) Break Date

UK CPl -14031(10F" 1) -16208(0f" 1(1)  2001MO1 -18.066* (1)
IPL - 29%0(13 1) -11585(0F 10)  2000Ml1 -18.278* 10) 2008M11
INTR 514827  I(1) 71743 1(0) 2008M10 -15.136* I(1)  2003M08, 2008M11
MS 47674 1) 89143 L) - 2010M02 -8.9254* I(1)  2010M04, 2016M01
ER O IL94(0F  I0) 123600 I1) 2008 Mil 1112 1)

Us CPL 98 (1F 1) -1098( I(1)  2008Mil 7565 (1) 2008M08, 2014M10
Pl 55542 I0) 618503  I0) 2008 M09 7,397 1(0)  2008M09, 2015M09
INTR  95140F I1) -10283(0F I1)  2009Mol -15.260° I(1)  2006M05, 2008M11
MS 1214500 I(1)  -13323(0fF  I(1)  2011MO08 -11.602# I(1)  2008M09 2011M04

IV. RESULTS AND DISCUSSION

A. Main Results

The theoretical perspective informing the a priori expectation of the exchange rate
and interest rate differential relation, states that an increase in the interest rate
differential favoring the domestic economy will lead to more foreign currency
chasing the domestic currency, thereby leading to foreign capital inflows that
will ultimately lead to appreciation of the domestic currency. This effect indicates
a negative relation between the exchange rate and the interest rate differential.
However, an increase in the domestic interest rate, holding the foreign rate (the
U.S. interest rate) constant, will not necessarily lead to more foreign capital inflows
into the domestic economy. Due to the level of economic instability, it will lead
to depreciation of the domestic currency, thereby indicating a positive relation
with interest rate differential. In an attempt to draw a meaningful inference on the
extent to which these assertions define the movement of the exchange rate along
with the interest rate differential in the G7 countries, we consider both the linear
and nonlinear ARDL models, accounting for structural breaks in the data. The
estimated results are reported in Tables 3 to 6.

The results using the euro as a unit are shown in Table 3, and those for Canada,
Japan, and the United Kingdom (the non-euro area) are shown in Tables 4 to 6,
respectively. Four variants of the ARDL model are presented in the tables: the linear
ARDL models with and without structural breaks in the data and their nonlinear
counterparts (i.e., nonlinear ARDL models without and with structural breaks).
However, not all the models perform equally well across the samples in terms of
diagnostics, model performance criteria, and the existence of cointegration (long-
run relation). In all countries, the effect of structural breaks on the results is highly
influential. This is evident in the bounds cointegration test results, which improved
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after we accounted for structural breaks on either the linear or asymmetric
ARDL model Although not as pronounced as the effect of structural breaks on
cointegration, the results also raise a strong case for accounting for asymmetry. We
report differing impacts of positive and negative interest rate differentials on the
exchange rates across the four samples, supporting previous studies (e.g., Li, 2011;
Jackman et al., 2013; Ozcelebi, 2019).

Based on the objective of the study, which is focused on the relation between
the interest rate differential and the exchange rate, we dwell more on the results
that produce better estimates of cointegration between the variables and better
diagnostics. In line with one of the focuses of the study, which is to compare the
results for the euro and non-euro G7 countries, we highlight that the best model
for the former is the nonlinear ARDL with structural breaks, while the latter, the
linear ARDL with structural breaks, gives better estimates. This is not an absolute,
however, since some evidence of asymmetry reported for the non-euro area cannot
be ignored. We find a negative relation between the variables prominent in the euro
area, whether linear or nonlinear. Even when positive and negative asymmetries
give rise to positive and negative effects, respectively, it is the negative effect that
is found to be statistically significant. Conversely, in the non-euro area, a positive
effect is more pronounced in Canada in both the short and long-run, even when
positive and negative asymmetries also lead to positive and negative changes on
the exchange rate, respectively. Japan also records different results from the euro
area, in that positive and negative asymmetries produce negative and positive
impacts on the exchange rate, respectively. However, Japan and the United
Kingdom record predominantly negative impacts, as for the euro area.

The sticky price hypothesis that specifies a negative relation, especially in the
short run, between the interest rate differential and the exchange rate appears
to be supported by evidence in Japan; however, the situation is less clear in the
euro area and in the United Kingdom, where the negative relation between the
exchange rate and the interest rate differential extends to the long-run. On the
other hand, evidence obtained for Canada appears to validate the flexible price
hypothesis, with a positive nexus between the exchange rate and the interest rate
differential in the short and long-run.
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B. Robustness

We test the sensitivity of our estimates to gain confidence in the results. A number
of processes exist for this, including the prominent adoption of different proxies
for one or more variables in the model or alternative data frequencies, for example.
We embrace the second option, banking on previous clues that the predictability
models of financial series such as those assessed here could be sensitive to the
choice of data frequency (e.g., Narayan and Liu, 2015; Narayan and Sharma, 2015;
Salisu and Adeleke, 2016; Narayan et al., 2018; Salisu, Ndako, and Oloko, 2019).
Hence, having employed monthly observations in the main analysis, we thought
it revealing to determine the sensitivity of the results using a quarterly data
frequency. The effort proved instructive (see Table 7). For brevity, we implement
it for the best models for each case identified in the main analysis, that is, the
nonlinear ARDL with structural breaks for the euro area unit and the linear ARDL
with structural breaks for each of the non-euro countries. As in the main analysis,
the positive and negative interest rate differential asymmetries produce positive
and negative effects on the exchange rate, respectively. Additionally, the results
for Canada support the flexible price hypothesis, whereas those for Japan and
the United Kingdom provide weak evidence showing affinity to the sticky price
hypothesis, as for the main results. In passing, we reject across the board the null
of no cointegration between the variables, supporting the earlier choice of the
underlying models when we considered a monthly data frequency.

V. CONCLUSION

Using the cases of the euro and non-euro G7 countries, we explore both the
conventional and augmented versions of ARDL models to simultaneously capture
the need for asymmetry and structural breaks in the exchange rate-interest rate
differential nexus. We advanced theoretical, empirical, and technical reasons for
considering asymmetry and structural breaks in the relation. Further, we were
theoretically motivated by the possibility of testing the validity, or otherwise, of
the flexible/sticky price hypotheses in the countries. Consequently, we find that
the consideration of structural breaks matters in the nexus and is more prominent
than asymmetry. When we compare the results for the euro and non-euro G7
countries, we highlight that the nonlinear ARDL with structural breaks is the
best model for the former, while the linear ARDL with structural breaks gives
the better estimates in the latter. We inform policymakers of the need to note
differences in the empirical results, with the strongest evidence of the sticky price
hypothesis found for Japan and lesser evidence for the euro area and the United
Kingdom, and strong evidence of the flexible price hypothesis for Canada. In sum,
we demonstrate the credibility of our results for an alternative data frequency, as
revealed through monthly observations.
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