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A number of countries, mostly small and island economies manage fixed exchange and often devalue it as a
stabilisation strategy. The current paper investigates the effectiveness of devaluation in improving trade balance
with reference to Fiji. A small island economy has limited exportable and hence highly depends on imports for
both consumption and production purposes. A devaluation, therefore, inflates domestic price and appreciates
the real exchange immediately by raising importable consumption and discouraging imports used in domestic
production. The paper applies various econometricmodels for empirical investigation of its impact and transmis-
sion mechanism. Strong long-run relationship found between real exchange rate and trade balance explains that
appreciation of currency has been responsible for the rising trade deficit in the economy. Moreover, the devalu-
ation did not demonstrate J-curve phenomenon. The effect of devaluation strongly contributed to the domestic
inflation has been while quite weak on stimulating aggregate demand.
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1. Introduction

During the last couple of decades, a large number of countries
switched from fixed to flexible exchange regime mainly to allow the
monetary instruments sufficient space in stabilising the domestic econ-
omywhilefiscalmeasures continue to be quite tight and risky inmost of
the countries. Though the effectiveness of devaluation has not been
supported in large volume of existing literature, still a sizeable number
of countries maintain the fixed exchange regime. Interestingly, majority
of themare small and island economies and belong to African, Caribbean,
and Pacific regions. The existing literature on these economies too does
not strongly support to move towards flexible regime with an
expectation that the devaluation could stimulate the aggregate demand
at the time of recession (e.g., Jayaraman, 1999).

Macroeconomic conditions of most small and island economies are
heavily influenced by the external economic conditions because of
their heavy dependence on imports. They dependmuch on remittances
with limited export activities. Trade also contributes to GDP and is one
of themajor sources of foreign exchange.While trade expands the prod-
uct markets to derive welfare gains, it exposes countries to the external
shocks too and this is greater for small economies. In order to deal with
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such external shocks, fiscal andmonetarymeasures cannot be exercised
in many cases. As a result, the economy relies frequently on the ex-
change manipulation which acts as a cushion and shock absorber.
Therefore, the obvious questions are: Do they receive favourable
benefits from managing the exchange rate? Does a devaluation stimu-
late aggregate demand? These issues are still under-researched for
such economies. Whatever the limited literature available on these
economies does not deny such status quo, assuming that a deliberate
change in the exchange rate can significantly influence aggregate
demand during recession. The devaluation is assumed to improve
trade balance by raising exports and discouraging imports and thereby
increase GDP. However, this does not take place instantaneously. In
response to devaluation, the trade balance drops immediately and
then improves gradually as both exports and imports start responding
with a time lag. Obviously, the improvement of trade balance depends
on how quickly exports and imports respond. This is known as J-curve
phenomenon in the literature. A number of literature support this
phenomenon, but many of them suffer from analytical reason.

The present paper attempts to investigate this issue for Fiji, a small
island economy located in the South Pacific that has experienced four
rounds of devaluation during the last three decades. The obvious ques-
tions would be whether such strategy has been favorable for improving
trade balance and economic growth and if so, for how long. The various
devaluation episodes in Fiji since 1987 have prompted scholarly debate
on the appropriateness of devaluation and investigation of its conse-
quences on trade and output in the country (see Reddy (1997); Chand
(1998); Jayaraman (1999); Narayan and Narayan (2004a, 2004b,
2005); Rao and Singh (2007); Narayan and Narayan (2007); Narayan
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(2013)). The literature on this issue is still limited for Fiji and suffers
from analytical reasons. The general consensus has been that devalua-
tion improves exports and reduces imports in both the short and long
run. If this is the consensus, then the question is why a number of deval-
uation has been undertaken in the last three decades. The answer is not
clearly provided in the literature.

In spite of the plethora and increasing number of studies on the re-
lationship between exchange rate and trade balance, the ultimate effect
of exchange rate on trade performance is still an open and controversial
issue. This study will make a modest attempt empirically to investigate
the impact of devaluation on the trade balance at the goods and service
sectors using recent data that extends beyond the 2009 devaluation.
The paper tries to argue that devaluation cannot be effective in stimulat-
ing aggregate demand and hence cannot demonstrate J-curve phenom-
enon on the trade balance path. It attempts to contribute the literature
on following aspects. First, the paper builds a macroeconomic frame-
work and applies various econometric models to investigate its effec-
tiveness in the context of Fijian economy and such framework is
almost non-existence for the economy. Second, the current paper ar-
gues that the devaluation cannot be effective in stimulating trade bal-
ance for a small island economy because of limited exportable
productions and heavy import dependence. The dependence of imports
raises domestic price leading to an appreciation of real exchange rate
and discourage some domestic activities which use importable as inter-
mediate goods. These two forces seem to be stronger in such economies
compared to the outside world. On top of this, the export sector faces
additional costs to compete in the international market because of the
distance and remoteness. These have been the principal reasons for its
ineffectiveness. Third, the currency appreciation immediately after de-
valuation is responsible for the rising trade deficit. The extent of appre-
ciation depends largely on higher imports costs for import dependent
economy, not for the increased effective demand. Fourth, even if the de-
valuation stimulates aggregate demand, it cannot demonstrate J-curve
phenomenon on the trade balance movement over time in the medium
run due to a strong trade-induced income effects originated fromdeval-
uation and to be working adversely on the net trade balance. The nega-
tive consequence of the increased income through the improved trade
balance originated from devaluation in the medium run particularly
for small economies is rarely emphasised in the literature.

The remainder of the paper is organised as follows: the next section
presents a brief survey of the literature alongwith related studies in Fiji.
The third section discusses the analytical framework for our analysis. In
the fourth section, we present a brief overview of Fiji's economy. The
empirical analysis and the discussion of the empirical results are done
in Sections 5 and 6. Section 7 develops a structuralmodel to understand
the transmissionmechanism of domestic inflation originating from cur-
rency devaluation and section 8 discusses the empirical results of the
model. The final section concludes with policy implications.

2. Literature review

The trade literature investigating the relationship and effectiveness
of currency devaluation along with the J-curve phenomenon has
evolved over time using different methodologies. This has effectively
allowed scholars and practitioners to gain greater insights and policy
prescriptions on the role of currency devaluation. The dominant view
until the late 1970s was that devaluation improves trade balance and
consequently output. This viewwas challenged by Acar (2000) towards
the end of 1970s. In the post-1970s oil crisis, the studies started arguing
that devaluation could be contractionary especially in developing
countries. This is on the ground that imports (e.g., mineral oils, plant,
and machinery) increase cost of production and business in the devel-
oping economies because it forms a significant part of the production
process.

In spite of the plethora of empirical studies on the nexus between
exchange rate and trade balance, the validity of the J-curve phenomenon
has not been widely endorsed. Some studies found favourable impact of
devaluation on the trade balance for a number of countries (see Gupta-
Kapoor and Ramakrishnan, 1999; Narayan, 2004; Gomes and Paz,
2005; Rahman and Islam, 2006; Soleymani and Saboori, 2012;
Bahmani-Oskooee and Zhang, 2013; and Musawa, 2014). They
highlighted that the trade balance for the respective countries experi-
enced deterioration in early periods followed by positive impact at lon-
ger lags. The major argument was that the currency devaluation
resulted in expenditure-switching from importable commodities to do-
mestically produced products. This caused changes in the composition
of expenditures within the country. Hence, the currency devaluation
appeared to be a reasonable way to improve a country's trade balance
in the long run.

On the contrary, other studies did not find support for the J-curve
phenomenon and argued that currency devaluation further deteriorat-
ed trade and output performance in an economy (see Acar (2000);
Yazici (2006); Bahmani-Oskooee and Kutan (2009); Galebotswe and
Andrias (2011) and Ayen (2014)). Acar (2000) argued that depreciating
the currency caused a significant increase in import bills for import de-
pendent developing economies which results in an adverse impact on
the trade balance. Developing countries that have external debt obliga-
tion ended up paying more in foreign currency after depreciation. This
also contributed to the contractionary effects of depreciation. Hence,
the effect of devaluation could be ineffective or even be adverse in the
long run. This raises the concern in reaping the benefits from devalua-
tion in the long-run.

To the best of our knowledge, there is only one study on the enquiry
of the J-curve phenomenon in the context of Fiji as well as Pacific island
developing economies done by Narayan and Narayan (2004). The study
found favourable impact of devaluation on the trade balance for Fiji over
the periods of 1970–2012, but noted that devaluation results in the de-
terioration of the trade balance for the first 2 years followed by an im-
provement in the trade balance at longer lags. The study investigated
the issue econometrically but failed to provide any strong analytical rea-
son why the devaluation will or will not improve trade balance for the
economy. Moreover, the study is a decade old, covering the period
only until year 2000. Since then, Fiji's economy has also undergone an-
other round of devaluation in 2009 which provides an opportunity to
investigate whether the J-curve phenomenon on Fiji's trade balance is
still valid. Besides, it failed to provide strong argument why the econo-
my undertook several rounds of devaluationwhen the previous devalu-
ation has been effective.

3. Brief overview of Fiji's economy

Since independence in 1970, Fiji did not demonstrate an impressive
growth. The economy has traditionally been dominated by agriculture
particularly sugarcane, mining, and fisheries. In the recent past, the ser-
vices sector,mostly the tourism industry, has become the largest foreign
income earner. Nevertheless, the sugar industry, along with garments
and fisheries, continue to be the important industries providing export
earnings and livelihood for many people in the country. To foster
trade integration into the global economy, Fiji has become party to sev-
eral bilateral, regional, and international trade agreements since 1989.
Trade liberalisation has continued to be an important agenda for Fiji's
economic reforms and aimed at improving trade performance. As a re-
sult, Fiji's exports of goods and services have been increasing since the
1970s. However, overall trade balance on goods and services has been
consistently in deficit for a relatively longer period of time (Fig. 1).
The goods sector has continuously faced an increasing trade deficit
while the services trade performance has remained in surplus balance
since independence. By and large, the services sector performance has
remained stable with some signs of modest improvements in the recent
past.

The growing trade deficit has often put pressure on the economy's
level of foreign reserves to meet the ever-increasing import bills.



Notes:    Net Goods/Services represents exports of goods/services minus imports of goods/services. 
Source: Fiji Bureau of Statistics, Key Statistics (various years)
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Fig. 1. Goods and services trade balance in Fiji, 1975–2012.

384 K. Prakash, D. Maiti / Economic Modelling 55 (2016) 382–393
Hence, under tight fiscal and monetary positions, the Reserve Bank of
Fiji relies on currency devaluation as the last option to gain competitive-
ness in the global market.

Four rounds of devaluation have been undertaken within the last
three decades in the economy and that makes Fiji a classic example
for studying the impact of devaluation on trade performance in the Pa-
cific islands context. The two devaluations in 1987 totalled 33%, that in
1998, a further 20% and in 2009 a further 20% (see Fig. 2 and Table A1).
Fiji's real exchange rate is represented in the movement of trade
weighted nominal effective exchange rate adjusted to domestic and for-
eign price levels. The sharp increases in the indexes in 1987, 1998, and
2009 points out to the years of devaluation in the economy.

One very important observation clearly comingout from Fig. 3 is that
the Fijian currency immediately after devaluation stays devalued for
some time but starts appreciating after 2–3 years. For the 2009 devalu-
ation, appreciation started even earlier. This is possibly due to the effects
of the global financial crisis and the surge in global oil price. (See Fig. 4.)

4. Data description

The data used in the study are annual over the 1975–2012 periods.
All the data used in the regression models are compiled from several
publically available sources including International Monetary Fund's
International Financial Statistics (IFS) database, World Bank's World
Source: IMF’s International Financial Statistics dat
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Development Indicators (WDI) database, Fiji Bureau of Statistics: Key
Statistics (various years) and Fiji Bureau of Statistics: Overseas
Merchandise Trade Statistics (various years). They are taken in real
terms at 2005 US dollars. Trade balance (NX) measures trade balance
defined as exports divided by imports of goods and services. Fiji's
income (Y) represents real GDP in Fiji. Trading partner income (Yf) rep-
resents trade-weighted trading partner income variable calculated
based on the formula used in Bahmani-Oskooee (1986). The variable

construction follows the formula specification as Y f ¼ ∑aiYPi, where
∑ai ¼ 1 and ai is the weight of trading partner i in Fiji's total trade
and YPi is the GDP of the trading partner country. The trading partners
considered are based on those against which Fiji's fixed exchange rate
is pegged to. These include Australia, New Zealand, Japan, the USA,
and the UK.

5. Testing J-curve phenomenon

This section attempts to demonstrate the effect of devaluation on
trade balance in short to long run in examining the J-curve phenomenon
of devaluation. Traditionally, it is assumed that the devaluation happens
to be effective by stimulating aggregate demand, if Marshal–Lerner
condition is satisfied, but after a lag. Such analysis often ignores inflation
and trade-induced income effects on the trade balance originating from
devaluation. Let us develop analytical framework to be used in the
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empirical estimation. The impact of devaluation is investigated using
simple trade equation without consideration of trade-induced inflation
and income effects. Let X andM represent exports and imports, respec-
tively; the net export (NX) is defined by X−M. X is positively influenced
by foreign income (Y f) and real exchange rate (Er representing the
higher the value, the higher would be the measure of devaluation). M
is positively affected by domestic income (Y) and negatively by real
exchange rate (Er). Then, NX is represented by

NX ¼ X Y�; Er
� �

−ErM Y ; Er
� � ¼ NX Y ;Y�; Er

� � ð1Þ

The formhas beenwidely applied in various similar studies in the lit-
erature for empirical estimation (see Gupta-Kapoor and Ramakrishnan,
1999; Narayan, 2004 andWijeweera and Dollery, 2013). Simple econo-
metric enquiry of this single equationmight provide affirmative results.
But, such analysis does not include the resultant effect of income and in-
flation on trade balance. If these effects are considered, the effectiveness
of devaluation can be limited.

In absence of inflation effect, the improved trade balance raises
income and the increased income would still limit the improvement of
trade balance in medium to long-run. This will be demonstrated with
simple algebra without bringing the complex time path, for simplicity.

Differentiating with respect to time:

∂NX
∂t ¼ ½XEr−MEr :E

r−M�Er0−MY :Y
0, where ∂Er

∂t ¼ Er
0
and ∂Y

∂t ¼ Y 0 so,

when Y′=0, ∂NX
∂t ¼ ½XEr−MEr :E

r−M�N0¼ 1
M

�
X

M:Er : :
XEr :E

r

X −MEr :E
r

M −1
�
N0

following Marshal–Lerner condition.
Now, Y′ cannot remain zero, because of Y=Y(NX). We can write

dY
dt ¼ YNX :

dNX
dt .
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Therefore,

dNX
dt

¼ X−MEr :E
r−M

� �
Er

0
−MY :YNX :

dNX
dt

:

If Marshal–Lerner condition is satisfied, the first part of this right
hand side is positive for devaluation. This takes some time to accelerate
exportable production and hence reflected in the J-curve phenomenon
in short to long run. In this analysis, the second part is missing. It is
well documented in the literature that when net export increases, it in-
fluences Y and therebyM. This limits the effect of devaluation on net ex-
ports after a while and tends to be showing cyclical movement on NX in
response to devaluation particularly for an import dependent economy.
The combined effect seems to show gradual deterioration of trade bal-
ance in the medium-run. Therefore, the net effect of devaluation could
not demonstrate the J-curve (see Fig. 3). This also justifies why another
round of devaluation is needed after a while from the first devaluation,
even when no other economic condition is changed. This could be
strongly visible for smaller economies due to inelastic importable and
substitutable domestic production.

Therefore, the devaluation of domestic currency seems to be ineffec-
tive in the medium to long run if trade-induced inflation and income
effects are incorporated in the estimation. The existing literature, partic-
ularly for Fiji, has completely ignored them.

6. VECM analysis

VECM is applied on trade balance equation only to establish the
relationship between exchange rate and trade balance. This model is
built on the works of Rose and Yellen (1989). The application of the
model has also been widely applied in various similar studies in the lit-
erature (Gupta-Kapoor and Ramakrishnan, 1999; Narayan, 2004 and
Wijeweera and Dollery, 2013).NX is defined as the ratio of Fiji's exports
over her imports with the rest of the world (see Eq. 2) and regressed
separately for goods sector (NXG), services sector (NXS), and for an ag-
gregate goods and services sector (NXGS). We also include a dummy
variable to capture the impact of political instability (COUP) in 1987,
2000, and 2006 in Fiji. This is denoted 1 for coup year and 0 for the
rest. Many scholars (see Gounder, 2001; Kumar and Prasad, 2002;
Narayan and Prasad, 2003; Prasad, 2012; and Gong and Rao, 2014)
argue that political instability has adverse impact on economic growth
in Fiji.

Before running VECM, it is important to run a causality test between
trade balance and income (see Table 1). It is found that the null hypoth-
esis is rejected for the last test. The results confirms that the this year's
income causes changes in the trade balance for Fiji in the current year.

Following the works of Johansen (1988) and Johansen and Juselius
(1990), the vector error correction model (VECM) has been applied.
The testing procedure involves three steps for the tests of unit root,
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Source: Fiji Bureau of Statistics, Overseas Merchandise Trade Statistics (various years)
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cointegration test followed by estimating the short- and long-run
relationship. Using the widely applied Augmented Dickey Fuller tests
(ADF) and Kwiatkowski–Phillips–Schmidt–Shin tests (KPSS), we find
all the variables to be of I(1) in nature (Appendix A). This depicts possi-
bility of long-run relationship among them. The result of maximum Ei-
genvalue method suggests that there exists at least one cointegrating
equation (Appendix A), suggesting the presence of co-movements
among the variables indicating long-run stationary in our models. Fur-
thermore, the error-correction term ECTt−1 measuring the speed of ad-
justment to restore equilibrium in the dynamic model, has a negative
sign, is statistically significant and ranges between 0 and −1 in all the
cases. A number of diagnostic tests are also applied to the various
models to ensure model appropriateness and stability. We find that all
our models pass diagnostic tests including tests of autocorrelation, nor-
mality, and heteroskedasticity along with tests for model stability.1 For
the purpose of checking for the robustness of the long-run results,
four other alternative estimating procedures applied. These include
FMOLS (fully modified ordinary least squares method), DOLS (dynamic
ordinary least squares method), CCR (canonical cointegrating regres-
sion method), and RLS2 (robust least squares method—using MM-
estimation).

The regression results suggest that the coefficient of er separately in
goods and services trade balancesmodel indicates contrasting impact in
the long-run using all the alternative methods (Table 2). The effect is
found to be significantly positive on the goods sector while significantly
negative on the services sector. However, when the trade balances on
these two sectors are combined, the impact is found to be significantly
positive in the long-run. Since the currency demonstrates a general ten-
dency of appreciation after a while of devaluation, we can conclude that
this appreciation could be one of the responsible factors for rising trade
deficit. Moreover, though service sector generates positive surplus, it
cannot eliminate the growing deficit in the good sector.
1 See Appendix 4 (http://www.spc.int/hdp/index2.php?option=com_docman&task=
doc_view&gid=508&Itemid=4) for results on the diagnostic tests for all the VECM
models.

2 RLS method using MM-estimation is designed to be robust and is used to address de-
pendent and independent variable outliers.
The positive cointegration between real exchange rate and trade
balance found before reveals that the devaluation could be effective as
long as the currency remains devaluated in the short run. The regression
results of the short-run dynamics suggest that the impact of currency
devaluation in Fiji is again different for the two components of the
trade account. The sign of the real exchange rate in the error-correction
model on the goods sector shows negative impact from lags 1 to 3
followed by positive (but insignificant) impact at lag 4 (Table 3). This im-
plies that currency devaluation in Fiji causes short-run worsening of
goods trade balance in the medium-run followed by improvements.
Since most coefficients of its lag are statistically insignificant, we cannot
draw a conclusive pattern from these short-run results.

Therefore, we undertake IRF analysis to see the exchange rate shock
in trade balance adjustment in the short to long run. However, the
J-curve phenomenon is not confirmed using the IRF analysis. The graph-
ical representationof the shock in the real exchange rate reveals that the
goods trade balance declines for the first 4 years followed by slight
improvement until year 6 (Fig. 3). IRF analysis for service sector reveals
that the services trade balance stays unchanged for the first 2 years
followed by slight improvement in year 3. The trade balance for goods
and services together declines in the first 3 years followed by improve-
ments in year 4. Hence, the IRF analysis does not show evidence of the
J-curve phenomenon in none of those sectors. It is argued that the
decline of the goods trade balance after two periods indicates the
continuing dependence on importable commodities in the economy.
This gradually leads to currency appreciation that favours imports
more than exports and thus deteriorates the trade balance in later
periods. The results are different from the findings of Narayan and
Narayan (2004a). We argue that the devaluation improves trade
balance and the improved trade balance raises income. The increased
income binds the trade balance by encouraging imports.

The above analysis using VECM and IRF models confirm currency
appreciation for rising trade deficits and does not support J-curve phe-
nomenon. Fiji is an import-dependent economy and it heavily depends
on the imports of capital, mass consumption goods, and transports
(Figs. 5 and 6), and these could hardly be discouraged due to the lack of
domestic substitution. The regression result on the import goods shows
that it is positive and significant to devaluation at the 10% level of
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significance.3 This ascertains Fiji's heavy reliance on the import of goods
such as food, machinery, transport equipment, and other imported inter-
mediate goods. The devaluation of the Fijian dollar putsmore pressure on
the economy's import bill. On the other hand, this has positive and signif-
icant effect on good exports, but not on good imports. Government poli-
cies aimed at improving domestic capacities for exportable production
and import substitution throughproviding tax-free zones, tax holidays in-
centives, and ‘Buy Fijian Made’4 campaigns appears to be playing some
role. However, these impediments hardly improved the trade balance in
response to the devaluation. Moreover, the coefficient estimates of the
goods and services import model is consistent with the findings of
Narayan andNarayan (2004a). Fiji being ahighly import dependent econ-
omy, a rise in economic activity leads to increases in production, resulting
to an increase in demand for capital and intermediate goods. Both of these
are largely imported. The results suggest that the goods sector, which
dominates Fiji's overall trade, is largely causing the detrimental impact
on the aggregate goods and services trade performance.

Fiji shows positive trade balance of tourism exports and holds little
comparative advantage over other neighbouring tourism-oriented
PICs5 as well. The insignificant impact of devaluation on the services
sector implies that the absolute tourist numbers in Fiji generally
seems to have increased in recent years and this further raised most of
the tourism-related activities such as food, tourist luxury products,
and recreational activities which are highly import intensive. Gibson
(as cited in Chen et al., 2014) estimated that approximately 70% of
food products used in the tourism industry in the Pacific are imported
and Fiji is no exception to this pattern. Only 44% is retained in the
economy for every one dollar of tourismexpenditure in Fiji. Devaluation
also creates a disincentive for locals to visit foreign countries for either
leisure or business purposes as the cost of travel immediately rises.
Over time, important business travel and individual travels for
education and health reasons are expected to rise despite weakening
of the domestic dollar.6 Our findings are also supported by the recent
IMF study by Culiuc (2014). The study suggests that tourism, which
makes up a significant portion of services trade in small island countries
including Fiji, is less sensitive to changes in the country's real exchange
3 See Appendix 3 for estimates of the long-run coefficients of export and importmodels.
4 ‘Buy Fijian-Made’ is a campaign by the Ministry of Industry and Trade to promote

Fijian-made products and to create a Fijian brand to promote the sale of Fijian-made prod-
ucts in both domestic and international markets.

5 The Pacific island countries of Palau, PNG, Samoa, Tonga and Vanuatu are also heavily
tourism oriented economies.

6 See Appendix 4 for the short-run coefficients of exchange rate from the services export
and import models.
rate. In fact, the effect is estimated to be approximately close to zero. The
study argues that this is largely as a result of higher import-
denominated food for tourists than the locally produced food. The
study also argues that buying tour packages from abroad, most tourists
to the island countries often bypass the real exchange rate movements.
This is because holiday package prices are set in foreign currency by tour
operators and hence not influenced by the exchange rate.

On the other hand, the impact of domestic income on services trade
performance is insignificant. This suggests that rising income levels in
the country donot necessarilymean that people opt for services imports
or for tourism activities outside of the country. Since import of goods
makes up around80% of total imports,we argue that the positive impact
on goods imports has dominant role at the aggregate goods and services
sector. This effectively causes the negative impact at the aggregate trade
balance.

The impact of trading partners' income, on the other hand, has a
positive but insignificant impact on the overall goods and services
trade balance for Fiji in the long-run. But, it is negative and significant
on the goods sector. This is due to the nature of Fiji's goods exports to
its major trading partner countries. The major exportable to these
countries includes the agricultural products which face tough domestic
competition in these countries. The services sector, on the other hand, is
significantly and positively related to trading partner income. Hence,we
argue that the contrasting impact of trading partner income on separate
goods and services sectors results in insignificant impact on the overall
trade performance in Fiji. These insignificant yet positive impact of trad-
ingpartner income on export of goods and services and theoverall trade
performance is supported by the findings of Narayan and Narayan
(2004a), Narayan and Narayan (2004b), Rao and Singh (2007) ,and
Kumar (2009) in the context of Fiji.

The political instability has a significant and negative impact
largely on the services trade sector. It is ascertained that the series
of political coup negatively affects visitor arrivals in the country.
This likely reduces investment levels in the services-led export sec-
tors, mainly tourism. However, its impact on goods trade balance is
found to be insignificant.
Table 1
Granger causality results on trade balance and income relationship.

Null hypothesis F-statistics P-value

Trade balance does not cause granger cause income 0.728 0.543
Income does not granger cause trade balance 2.997 0.047



Table 2
Estimates of long-run coefficients of trade balance models.

VECM FMOLS DOLS CCR RLS

Goods trade balance
er 2.963

(0.571)⁎⁎⁎
0.995
(0.316)⁎⁎⁎

1.320
(0.551)⁎⁎⁎

0.977
(0.319)⁎⁎⁎

0.941
(0.241)⁎⁎⁎

y −1.809
(0.427)⁎⁎⁎

−1.667
(0.447)⁎⁎⁎

−1.912
(0.635)⁎⁎⁎

−1.741
(0.526)⁎⁎⁎

−1.469
(0.345)⁎⁎⁎

yf −0.820
(0.415)⁎

0.436
(0.311)

0.347
(0.554)

0.494
(0.382)

0.330
(0.237)

Cons 30.187 10.076 14.109 9.990 9.678
Adjusted R2 0.640 0.461 0.658 0.455 0.425
σ 0.135 0.150 0.122 0.151 0.148

Services trade balance
er −3.571

(0.812)⁎⁎⁎
−0.621
(0.309)⁎

−1.071
(0.592)⁎

−0.613
(0.315)⁎

−0.596
(0.243)⁎⁎

y 0.171
(1.117)

0.596
(0.437)

0.451
(0.681)

0.594
(0.531)

0.402
(0.348)

yf 1.859
(0.861)⁎

−0.253
(0.304)

0.095
(0.594)

−0.256
(0.396)

−0.216
(0.239)

cons −25.631 0.036 −3.308 0.080 1.970
Adjusted R2 0.557 0.190 0.165 0.189 0.210
σ 0.373 0.147 0.145 0.147 0.149

Goods and services trade balance
er 0.548

(0.162)⁎⁎⁎
0.447
(0.192)⁎⁎

0.434
(0.329)

0.435
(0.191)⁎⁎

0.425
(0.156)⁎⁎⁎

y −1.423
(0.417)⁎⁎⁎

−0.841
(0.272)⁎⁎⁎

−1.225
(−3.229)

−0.947
(0.321)⁎⁎⁎

−0.726
(0.223)⁎⁎⁎

yf 0.013
(0.114)

0.230
(0.189)

0.441
(0.331)

0.287
(0.229)

0.136
(0.153)

cons 0.018 5.686 6.406 5.626 5.670
Adjusted R2 0.648 0.356 0.545 0.340 0.343
σ 0.074 0.094 0.081 0.095 0.091

Notes: Standard errors are given in parentheses; σis the standard error of equation.
The Marshall–Leaner condition holds true only for the goods sector.
⁎ Significance at the 10% level.
⁎⁎ Significance at the 5% level.
⁎⁎⁎ Significance at the 1% level.

Table 3
Estimates of short run real exchange rate coefficients of trade balance models.

Short-run results Goods
sector

Services
sector

Goods and
services sector

Δet−1
r −0.953

(0.940)
0.410
(0.512)

−0.050
(0.253)

Δet−2
r −2.392

(1.193)⁎**
0.447
(0.454)

−0.165
(0.231)

Δet−3
r −1.209

(0.892)
Δet−4

r 0.088
(0.828)

COUP 0.117
(0.077)

−0.284
(0.074)⁎⁎⁎

−0.046
(0.038)

Diagnostics
ECTt−1 −0.527

(0.300)⁎
−0.150
(0.081)⁎

−0.723
(0.360)⁎

R2 0.842 0.557 0.754
Adjusted R2 0.640 0.373 0.648
σ 0.135 0.107 0.074
X2N 0.559

[0.756]
0.609
[0.737]

0.615
[0.735]

X2Het 26.650
[0.483]

20.647
[0.357]

14.370
[0.762]

LM Test (SC) 13.246
[0.655]

23.392
[0.104]

20.282
[0.208]

AR roots graph Stable Stable Stable

Standard errors are given in parentheses while p values are in square brackets. ECTt−1

represents the error correction terms;σ is the standard error of equation; diagnostics are
Jarque–Bera statistics for normality (X2N) and chi-squared for heteroskedasticity tests
(X2Het), and LM Test statistics for serial correlation (SC) while AR roots graph tests for
model stability.
⁎ Significance at the 10% level.
⁎⁎ Significance at the 5% level.
⁎⁎⁎ Significance at the 1% level.
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7. Transmission mechanism

The above analysis of trade equation with the help of VECM model
which clearly explains appreciation of domestic currency immediately
after devaluation explains the rising trade deficits for Fiji. However, it
does not explicitly showwhy the real exchange rate starts to appreciate.
The key factor would be the domestic inflation affecting real exchange
rate when nominal rate is kept at the same level. Therefore, a simple
structural model is developed to understand the transmission mecha-
nism of domestic inflation originating from currency devaluation. It
should be mentioned at the outset that our choice of model and vari-
ables are highly limited by the scarcity of reliable and sufficient informa-
tion. Quarterly data have been non-existent for many variables.
Therefore, we had to rely on annual data and the level of significance
hence suffers from insufficient degree of freedom. Hence, our inference
had to rely on the estimated coefficients.

Because the real exchange rate is not only influenced by nominal
exchange rate but also domestic and foreign price level, in order to
capture the transmission mechanism, a simple structural framework
using aggregate demand and aggregate supply is developed. Before an-
alyzing the effect of devaluation, it is useful to understand the dynamic
process through which an economy adjusts to long-run equilibrium
path. Mallik (2004) has provided a sophisticated framework. A similar
framework cannot be replicated because of dearth of quality informa-
tion and weak monetary transmission.

The real exchange rate indicates the number of units of the domestic
goods which must be given up to acquire one unit of the foreign goods.
The higher the real exchange rate, the cheaper are domestic goods

relative to goods produced abroad and is represented as Er ¼ EP f

P ,
where E represents nominal exchange rate, and P and Pf represents
domestic and foreign price levels, respectively. A rise in Ewould capture
the devaluation of domestic currency. Taking log and difference, the
devaluation equation can be represented as

er−er−1 ¼ Δeþ π f−π ð2Þ

where Δe=e−e−1;π f= lnP f− lnP−1
f ;π= lnP− lnP−1.

As long as the real exchange rate is managed by devaluation, it can af-
fect trade balance. But, there is a strong possibility to raise the domestic
inflation because of the increased aggregate demand to the increased
net trade through devaluation. If so, the real exchange rate would tend
to be appreciated. Whether the domestic inflation would rise and
to what extent depends on the interaction between aggregate demand
and supply. Devaluation could influence domestic inflation in another
way-raising cost of importable. Attempt has been to incorporate both.

Taking log and difference of trade equation 1, it can be represented
as:

nx ¼ β0 þ βyyþ βy�y
� þ βer e

r ð3Þ

The net export is one of themajor components of aggregate demand
and assumed to stimulate the aggregate demand.

Y ¼ D Y; r; εð Þ þ Gþ NX

D is defined as private expenditure (consumption and investment), G
as government expenditure, r as real interest rate, and ε as any other de-
mand shocks. Taking log anddifference,we get after simplemanipulation.

y ¼ βd þ βrr þ βεε þ βgg þ βnxnx ð4Þ

This expression suggests that the increased net exports seem to raise
income though the increased aggregate demand. But, the extent of rise
will be determined by the interaction with aggregate supply.
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In modelling aggregate supply, we rely on the hypothesis of relative
wage resistance influenced by the expected inflation. This hypothesis
leads to a standard aggregate supply curve of the form:

π ¼ πe þ γ y−yð Þ þ s ð5Þ

where π e represents expected inflation at period one and y represents
long-run y or natural level of y (10 years average in our case). Note
that the level could structurally shift in a sufficiently long period
because of productivity growth). s represents various forms of supply
shocks including oil price (major component of imports), and this will
capture the effect of import bills on domestic inflation. This expression
clearly captures how the increased aggregate demand and import
costs influence on domestic inflation.

It is interesting to note that the domestic inflation reduces real inter-
est rate if the monetary authority does not revise nominal interest. The
real interest rate is defined by

r ¼ i−πe ð6Þ

The increased inflation can affect both i (nominal interest rate) and
expected inflation. Usually, the nominal interest rate is determined by
the Taylor's rule for a standard economy. Since Fiji follows fixed ex-
change rate with strict capital control, the nominal interest rate seems
to be influenced by interest parity condition to arrest capital mobility.
Therefore, we assume that the policy rate determined by the central
bank is influenced by the inflation gapwith foreign economy and extent
of devaluation.

ii ¼ β0 þ β1 π−π f
� 	

þ β2e ð7Þ

On the other hand, the expected inflation is modeled in combining
both backward and forward expectations of individuals. However, the
expectation would definitely be influenced by foreign inflation under
Table 4
Regression results of simultaneous equations.*, **, ***

Seemingly unrelated regression+

Equation RMSE R2q chi2

nx 137,672.2 0.5921 53.6
Y 0.043357 0.9628 1014.52
Π 2.017946 0.6404 65.14
I 1.67738 0.6609 71.6
nx Coef. z
Y −997,985 −3.58
yf 73,853.93 0.39
er 354,877.5 1.81
Cons 1.12E+07 6.65

y
R 0.000326 0.18
Ε 0.071306 2.72
Nx −1.78E−07 −4.31
G 0.595132 12.9
Cons 6.143301 11.92
Π
πe 0.331853 2.08
y−y −12.3565 −3.32
lnoil 4.681379 3.65
Inw −5.3416 −2.31
Cons 12.07105 1.43
i
πf −0.14156 −1.37
Π 0.254268 2.56
E −13.7951 −6.25
Cons 72.79457 7.09

+Breusch–Pagan test of independence: chi2(6) = 11.887, Pr = 0.0645.
⁎ Level of significance at 10%.
⁎⁎ Level of significance at 5%.
⁎⁎⁎ Level of significance at 1%.
fixed exchange regime. Therefore, this is expected to be determined
by the weighted average of the previous year observed domestic and
foreign inflations:

πe ¼ θπ−1 þ 1−θð Þπ f ð8Þ

Further, we assume θ=0.5, supposing that individual gives equal
weights to them under fixed exchange rate regime.

Therefore, a rise of domestic inflation puts pressure on central bank
and individual to revise the nominal interest rate and expected inflation
in upward direction, respectively and the relative strength of these two
forces would determinewhat will be the level of real interest rate. If the
real interest rises, the aggregate demand might drop. If not, still the
trade-induced income effect would limit net exports (discussed in the
case previous section). More importantly, the increased inflation
would appreciate real exchange rate. The domestic inflation directly
binds net exports by appreciating domestic currency in this case.

8. Structural model

Following the structural model discussed above, the whole frame-
work has been estimated into four equations (Eq. 4–7) with three
well-established macroeconomic identities (expected inflation rate,
real interest rate, and the real exchange rate). Various econometric
methods are used to estimate, but we shall apply to estimate the set
of simultaneous equations. Because, this would enable us to trace out
the transmission mechanism. Three-stage least square regression can
be applied to estimate the system with three constraints. Since there
is a possibility of dependence among the residuals of each equation
estimated in the system, seemingly unrelated regression, similar to
the previous, are also applied. However, Breusch–Pagan test using the
correlation coefficients among the errors is conducted to show the inde-
pendence. The test statistic shows that they are not highly correlated
and the result of three-stage regression can be accepted. The results of
Three-stage least-square regression

Equation RMSE R2 chi2

nx 140,510.3 0.5751 49.72
y 0.04466 0.9605 987.54
Π 2.017037 0.6407 65.3
i 1.678968 0.6602 68.27
nx Coef. Z
Y −830,327 −2.83
yf −15,002.7 −0.08
er 294,866 1.52
Cons 1.09E + 07 6.45
y
r 0.000498 0.27
Efi 0.0654 2.47
Nx −2.34E−07 −4.35
G 0.57565 12.28
Cons 6.428878 12.02
Π
πe 0.328358 2.06
y−y −11.7604 −3.16
Lnoil 4.712315 3.67
Lnw −5.55004 −2.4
Cons 12.92584 1.53
i
πf −0.10907 −0.96
Π 0.188477 1.56
ε −13.7769 −6.07
Cons 72.89363 6.93



390 K. Prakash, D. Maiti / Economic Modelling 55 (2016) 382–393
both types of regressions have been presented in the table and they are
showing the similar pattern.

Note that there is no existing information to be used proxy for tech-
nological progress in the aggregate supply equation and hence formal
sector wage rate is used as proxy assuming that it would capture the
productivity effect. δt is the level of productivity. On top of this, oil
price has been considered as a proxy of import bills. In the aggregate de-
mand equation, εt represents the level of economic freedom. π t

f is mea-
sured as the trade-weighted foreign inflation rate of major trading
countries (Australia and New Zealand). The rest of the variables are
specified above.

The results of the system of four equations have been presented
in Table 4. It suggests that the real exchange rate positively influ-
ences net exports and domestic income negatively influences the
same. But the increased net export negatively affects income because
of discouraged imports for domestic activities. This happens usually
in highly import-dependent economy. The discouraged imports
from potential income has been found to significantly influence the
domestic inflation in the third equation. Note that the expected infla-
tion and oil price change positively contribute to the domestic infla-
tion, while wage (proxy for productivity) reduces the same. In the
fourth equation, while the devaluation tends to affect negatively
nominal interest rate, the increased domestic inflation positively in-
fluence the central bank to fix the nominal interest rate so that the
real interest rate could be at the lower level and this could raise pri-
vate expenditure. But, the real interest rate has not been found sig-
nificantly influencing domestic income by expanding private
expenditure. Therefore, the devaluation raises the domestic infla-
tion, but the increased inflation does not transmit to raise domestic
income through the channel of interest rate movements. The results
indicate clearly how devaluation contributes to the domestic infla-
tion and thus lead to appreciation of real exchange even when the
nominal currency remains devaluated. Therefore, the increased in-
flation starts appreciating the domestic currency and growing im-
port bills largely contribute to the inflationary process. The
appreciating currency remains responsible factor for continuous
deterioration of net trade balance. This force is quite strong for an
import-dependent economy. On the other hand, the effect of devalu-
ation in stimulating aggregate demand has found to be extremely
weak.

9. Conclusion and policy implications

The paper attempts to examine the effectiveness of devaluation on
trade balance for a typical small island economy with special reference
to Fiji which has been experiencing continuous deterioration of trade bal-
ance. The economy has undertaken four rounds of devaluation during the
last three decades. It is observed that the real exchange rate starts appre-
ciating within 2 or 3 years after the devaluation. We utilise vector error-
correction model along with other alternative frameworks to examine
short- and long-run relationship of real effective exchange rate on
1
1
1
1
2

major components of trade account—goods and services—for Fiji. We fur-
ther extend our analysis to examine the presence of the J-curve phenom-
enon using alternative methods. A strong cointegration between real
exchange rate and trade balance suggests that currency appreciation
after a while from devaluation is one of the responsible factors for rising
trade deficits. However, service sector trade balance has been found to
be insensitive to the devaluation. Moreover, IRF analysis does not support
the existence of J-curve phenomenon of trade balance movement from
short to long-run because of trade-induced income effect on imports.
We argue that currency appreciation remains responsible for rising
trade deficit in the economy.

Since simple trade equation model using VECM does not explicit-
ly show why currency tends to appreciate in real term, a simple
structural model has been constructed to identify the forces contrib-
uting to the domestic inflation. The estimated results of the model
suggest that the devaluation might improve trade balance immedi-
ately but raise the domestic inflation. The increased trade rather re-
duce income and raise the domestic inflation by raising import bills
and discouraging imports that used in the domestic activities. The in-
creased inflation in response to devaluation leads central bank to
maintain real interest at such a lower level it can stimulate private
investment. But, the real interest rate has not been found to influ-
ence it significantly. Thus, the devaluation has contributed to the do-
mestic inflation and resulted currency appreciation. This has become
the detrimental factor for appreciation of domestic currency and ris-
ing trade deficits.

The paper contributes to the existing literature in the context of small
and island economies by providing an analysis of macroeconomic trans-
mission. The economy is highly dependent on imports and unable to
curve import bills by raising domestic exports. Therefore, the increased
import bills after devaluation contribute to the inflationary process in
the domestic economy and thereby appreciate the currency. Service
trade plays favourable effect on trade balance because of tourism exports,
but it is not highly sensitive to the exchange rate movement. Moreover,
the expansionof tourismexports imposes additional burdenongoods im-
ports. Since the exchange rate starts appreciating after a few years of de-
valuation, the positive long-run association explains the continuous drop
of trade balance with appreciation. The heavy reliance on imports and
trade-induced income effects on it aremain responsible factors. However,
the short-run relief on trade burden fromdevaluation cannot be totally ig-
nored as long as currency remained devaluated.

From a policy perspective, we can conclude that devaluation cannot
be considered a permanent remedy to overcome the severity of crisis
and external shocks. It can be used as a last resort to dealwith a recession-
ary situation while the other policy instruments are either exhausted or
could be counter-productive. If the exchange rate is fixed to avoid exter-
nal shocks, the devaluation rather creates volatility internally but does not
solve the problem permanently. Since the economy relies on remittance
and tourism exports, the exchange reserve may not drop with rising
trade deficits. As long as the foreign reserve does not come to a tolerance
level, the economy should not devalue the currency.
Appendix A
Table A1

Contribution of exports to GDP trend—1975–2012.
Export component
 Domestic goods export
 Total goods exports
 Service exports
 Total export of goods and services
975
 21%
 25%
 22%
 47%

985
 14%
 21%
 27%
 48%

990
 38%
 45%
 33%
 78%

995
 28%
 32%
 30%
 62%

000
 28%
 32%
 25%
 57%

012
 15%
 32%
 31%
 63%
2
Source: Fiji Bureau of Statistics.
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Table A2
Unit root tests
Variables
ln

ln

ln

ln

ln

ln

ln

ln

ln

ln

ln

ln

ln

G
G
Se
G
G
D
Se
G
G

G
EX

D

IM

Se
EX
ADF test statistic
 KPSS test
 Conclusion on stationarity
properties
Level
 First difference
 Level
 First difference
NXGS
 −2.133 [0]
(0.234)
−8.972 [0]
(0.000)
0.682 [5]
 0.094 [2]
 I(1)
NXG
 −1.944 [0]
(0.309)
−8.126 [0]
(0.000)
0.724 [5]
 0.085 [1]
 I(1)
NXS
 −2.737 [0]
(0.078)
−5.593 [1]
(0.000)
0.674 [4]
 0.349 [10]
 I(1)
Er
 −1.505 [1]
(0.520)
−4.095 [0]
(0.003)
0.598 [5]
 0.105 [0]
 I(1)
Y
 −1.312 [1]
(0.613)
−8.626 [0]
(0.000)
0.738 [5]
 0.114 [2]
 I(1)
Yf
 −1.386 [1]
(0.578)
−9.307 [0]
(0.000)
0.729 [5]
 0.254 [10]
 I(1)
XGS
 −1.227 [0]
(0.652)
−6.691 [0]
(0.000)
0.693 [5]
 0.144 [12]
 I(1)
XG
 −1.557 [0]
(0.494)
−6.691 [0]
(0.000)
0.718 [4]
 0.094 [6]
 I(1)
DMX
 −1.758 [0]
(0.395)
−6.511 [0]
(0.000)
0.548 [4]
 0.129 [6]
 I(1)
XS
 −1.289 [0]
(0.624)
−5.845 [1]
(0.000)
0.709 [5]
 0.282 [20]
 I(1)
MGS
 −1.384 [0]
(0.580)
−6.536 [0]
(0.000)
0.724 [5]
 0.234 [10]
 I(1)
MG
 −1.202 [0]
(0.663)
−7.010 [0]
(0.000)
0.718 [5]
 0.414 [28]
 I(1)
MS
 −2.280 [0]
(0.184)
−4.615 [0]
(0.000)
0.639 [5]
 0.348 [1]
 I(1)
Note: The critical values for ADF test including intercept in the test equation are based onMacKinnon [1996]which at 1%, 5% and10% significance levels have values of−3.627,−2.946 and
−2.612 respectively. The null hypothesis for ADF tests is that a series has a unit root [non-stationary].
The asymptotic critical values for KPSS test statistic using intercept at 1%, 5% and 10% significance levels have values of 0.739, 0.463 and 0.347 respectively. The null hypothesis for KPSS test
is that the series is stationary.
Optimal lag lengths for ADF tests are chosen based on the Akaike Information Criterion [AIC] method. The Bartlett kernel estimation method is used together with the Newey-West
Bandwidth selection method to automatically select the optimal bandwidth for KPSS tests. The lag lengths and bandwidth are given in parentheses.
Based on both the tests at 5% level of significance, the results show that all the variables are I[1] in nature.

Table A3
Cointegration tests (using the Max–Eigen statistics).
Null hypothesis
 r=0
 r≤1
 r≤2
 Conclusion on cointegration rank
Alternative hypothesis
 r=1
 r=2
 r=3
oods and services trade
 36.806
 15.428
 8.990
 1

oods trade
 39.974
 13.212
 9.931
 1

rvices trade
 28.457
 11.723
 7.747
 1

oods and services export
 25.105
 13.365
 1.991
 1

oods export
 30.209
 11.728
 1.219
 1

omestic export
 31.495
 7.340
 0.346
 1

rvices export
 22.946
 11.888
 3.374
 1

oods and services import
 24.888
 10.462
 1.167
 1

oods import
 21.673
 12.962
 1.736
 1

rvices export
 53.607
 13.128
 5.295
 1
Se
Note: r denotes the number of cointegrating vectors; Trend assumption: linear deterministic trend. The 5% critical values are based onMacKinnon-Haug-Michelis (1999). For trade balance
models with four variables, the 5% critical values at r=0 is 27.584; r=1 is 21.132; r=2 is 14.265; r=3 is 3.841while for export and importmodelswith three variables, their 5% critical
values at r = 0 is 21.132; r = 1 is 14.265; r = 2 is 3.841. Hence, the results show that there is at least 1 cointegration vector in the models.

Table A4
Estimates of long-run coefficients of export and import models.
Trade
 Er
 Y
 Y f
 Constant
oods trade

PG
 2.651

(0.360)⁎⁎⁎

−0.759
(0.205)⁎⁎⁎
17.671
OMEXPG
 4.712
(0.631)⁎⁎⁎
−1.890
(0.349)⁎⁎⁎
32.265
PG
 0.289
(0.156)⁎
1.162
(0.130)⁎⁎⁎
−4.438
rvices trade

PS
 0.456
 0.793
 −5.676
(continued on next page)
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able A4 (continued)
Trade
Se
IM

G
E

IM

Δ

Δ

Δ

C

D
E

R
A
σ
X

X

LM
Er
 Y
 Y f
 Constant
(0.262)⁎
 (0.152)⁎⁎⁎
rvices trade

PS
 3.850

(0.762)⁎⁎⁎

−1.484
(0.676)⁎⁎
17.189
oods and services trade

XPGS
 1.332

(0.244)⁎⁎⁎

0.133
(0.140)
5.203
PGS
 0.372
(0.133)⁎⁎⁎
1.233
(0.115)⁎⁎⁎
−5.557
Notes:
EXPG stands for export of total goods, DOMEXPG stands for export of domestic goods, IMPG stands for import of goods, EXPS stands for export of services, IMPS stands for import of ser-
vices, EXPGS stands for export of goods and services, and IMPGS stands for import of goods and services.
Standard errors are given in parentheses.
⁎ Significance at the 10%.
⁎⁎ Significance at the 5%.
⁎⁎⁎ Significance at the 1% level.

Table A5
Short-run coefficient estimates of real exchange rates in export and import models.
Short-run results
 Goods
export
Domestic goods
export
Service exports
 Goods and services
export
Goods
import
Service imports
 Goods and services
import
ln Et−1
r
 −0.110

(0.585)

0.419
(0.534)
0.438
(0.278)
0.006
(0.295)
0.022
(0.461)
0.015
(0.319)
0.033
(0.399)
ln Et−2
r
 −0.823

(0.724)

−0.129
(0.332)
−0.224
(0.384)
0.484
(0.329)
ln Et−3
r
 −0.545

(0.577)

0.683
(0.328)⁎⁎
0.098
(0.324)
OUP
 −0.056
(0.058)
0.022
(0.054)
−0.082
(0.040)⁎⁎
−0.055
(0.033)
0.005
(0.044)
−0.036
(0.044)
−0.084
(0.041)⁎
iagnostics

CTt−1
 −0.620

(0.212)⁎⁎⁎

−0.144
(0.066)⁎⁎
−0.939
(0.200)⁎⁎⁎
−0.818
(0.200)⁎⁎⁎
−0.632
(0.256)⁎⁎
−0.104
(0.048)⁎⁎
−0.890
(0.310)⁎⁎⁎
2
 0.577
 0.268
 0.682
 0.681
 0.314
 0.240
 0.561

djusted R2
 0.366
 0.145
 0.522
 0.521
 0.200
 0.113
 0.426
0.116
 0.144
 0.081
 0.070
 0.114
 0.091
 0.081

2N
 0.090

[0.956]

0.423
[0.809]
1.158
[0.561]
2.007
[0.367]
0.355
[0.837]
2.020
[0.364]
0.913
[0.633]
2Het
 27.946
[0.142]
13.792
[0.130]
17.150
[0.702]
18.139
[0.640]
6.692
[0.669]
9.672
[0.378]
8.673
[0.894]
Test (SC)
 9.102
[0.428]
10.350
[0.323]
16.079
[0.065]
9.583
[0.385]
6.827
[0.655]
2.242
[0.987]
4.275
[0.892]
R roots graph
 Stable
 Stable
 Stable
 Stable
 Stable
 Stable
 Stable
A
Notes:
Standard errors are given in parentheses.
ECTt−1 represents the error-correction terms, σ is the standard error of equation; diagnostics are Jarque–Bera statistics for normality (X2N) and chi-squared for heteroskedasticity tests
((X2Het), and LM test statistics for serial correlation (SC). The p-values for the diagnostic testswhich are in square brackets shows that themodel passes the diagnostic test if the respective
p-value is greater than 5%. AR roots graph tests for model stability.
⁎ Significance at the 10%.
⁎⁎ Significance at the 5%.
⁎⁎⁎ Significance at the 1% level.
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