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Abstract

This study examines Twin Deficit Hypothesis (TDH) in the presence of structural breaks in
Pakistan. The Zivot-Andrews (ZA) and Lee-Strazicich (LM) unit root tests are used to test the
stationarity, while ARDL and Gregory-Hanson tests are used to test for cointegration. The
empirical findings indicate that the conventional cointegration test supports the Ricardian
equivalence hypothesis in Pakistan, whereas Gregory-Hanson test supports the twin deficit
hypothesis in the presence of one structural break. The break dates reflect the combined effect of
the global financial crisis, floods, and fiscal restructuring which plausibly altered the relationship

between the budget deficit and the current account deficit. Therefore, to address the twin deficit
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dilemma, the government may introduce tax reforms, pursue export-oriented policies, and reduce
its expenditures.
Keywords: Twin deficit hypothesis, Structural breaks, Budget deficit, Current account deficit,

Cointegration

1. Introduction

Fiscal budget is a financial proclamation that represents the government’s proposed revenue and
spending for a particular year. Revenue collection depends on an efficient taxation system which
is inefficient, inelastic, and unfair in developing countries thus leads to a low tax base (Roy &
Gupta, 2013). Therefore, the government faces an imbalance in its expenditure and revenue.
Deviation of expenditures from revenues represents budget imbalances. More specifically if the
government’s current year’s expenditure exceeds (less) revenue it represents a deficit (surplus) in
its budget (Manzoor et al, 2019). Budget Deficit (BD) is a grave problem faced by most of the
developed and developing countries (Ali, 2006). When BD is financed through borrowings, it
creates a burden on future generations because it shiftsthe expenditures from investment to interest

payments which further aggravates the problem (Ahmad et al, 2015).

On the other hand, Balance of Payment (BOP) as a representative of external sector stability is a
statistical record, which systematically summarizes all the economic transactions of a country with
foreign countries during a specific period. BOP is broadly categorized into current account and
Financial & capital account. The current account is comprised of all the transactions in the goods
market. If a country’s import payments exceed exports receipts, then its current account balance
shows deficit which may be termed as Current Account Deficit (CAD)(Perera & Liyanage, 2012).
A large CAD jeopardizes external stability. Overall deficits in the internal and external sector can
threaten the international credit rating of a country, trigger capital flight, and weaken investors’

confidence. (Mohanty, 2019).

Fiscal discipline and current account performance are two main determinants of the economy’s
internal and external sector stability. They play an immense role in macroeconomic stability and
sustained economic growth (Fatima etal, 2012). This interlinked relationship is known as the Twin

Deficit Hypothesis (TDH) asserts a positive relationship between BD and CAD. Fundamentals
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investigating this positive association lies in two approaches proposed by 1) Keynes 11) Mundell-
Fleming. According to Keynesian Absorption, theory an increased budget deficit causes a high
money supply in the economy. An increase in government expenditure increases national income
with multiple effects. Some part of increased income is used to make expenditures on the purchase
of domestic as well as imported goods which leads to expanding the trade deficit (Bartolini and

Labhiri, 20006).

Similarly, Mundell-Fleming's (Fleming, 1962; Mundell, 1963) framework also suggests a positive
linkage between them under fixed exchange rate and flexible exchange rate. The transmission
mechanism however differs. Under flexible exchange rate system. An expansionary fiscal policy
leads to an increased interest rate which attracts foreign capital inflow to the domestic economy.
Higher demand by foreigners for domestic currency appreciates its value. A high-worthy currency
makes exports expensive, and imports cheaper cause the current account deficit to be widened
(Ageel & Nishat, 2000) and (E.kaiba Njoroge et al, 2014) and (Sakyi & Opoku, 2016). On the
other hand, under a fixed exchange rate increase in fiscal expenditures cause price level and real
income to increase, which adversely affects the current account balance (Leachman and Francis

2002) and (Zahid, 2018).

On the other hand, Ricardian Equivalence Hypothesis (REH) suggests no correlation between two
discrepancies. REH was proposed by Barro (1974) which explains that the public contemplates
the possibility of future increase in taxes. This forthcoming increase in taxes will decrease the
disposable income of the consumers. Consequently, they restrict their consumption patterns and
try to increase the proportion of savings out of income. Hence the decline in public savings due to
the expansionary effect of fiscal policy is offset by an increase in private savings. Overall, National
savings remain unaffected. In this way, any variations in fiscal policy do not alter the changes in

the current account balance (Nickel and Vansteenkiste, 2008) and (Ogbana, 2014).

Apart from the TDH and REH, there can also be a case for Twin Divergence Hypothesis (TDgH).
Which explains a negative association between TD and BD i.e an increase in BD improves CAD
(Corsetti and Muller, 2006), (Kim and Roubini 2008) and (Tosun et al., 2014). The phenomenon
of Crowding out the effect of investment and productivity shocks is consistent with this approach

whereby fiscal expansion increases domestic interest rate and crowds out the private investment.
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On the other side improvement in savings also discourages the overall aggregate demand and
improves CAD. Similarly, during the periods of high unemployment and low aggregate demand,
required expansionary fiscal action further decrease the AD and caused CA balance to improve
(Cavallo, 2005). TDH got importance after World War II when Miller & Russek (1989) and Abell
(1990) found a positive relationship between B.D and CA deficit during the 1980s in the US
economy, then in the 1990s, other European economies (Germany and Sweden) also faced the

similar situation of mounting budget deficit along with high current account deficit (Ibrahim and

Kumah, 1996).

Fluctuation in the exchange rate in the form of continuous depreciation creates an unfavorable
environment for domestic investors (Oladipupo, 2011). This uncertainty about the stability of
exchange markets further compels capital outflow from the economy and hence declines in the
percentage of foreign direct investment, portfolio equity inflows, and gross capital formation
(Rizvi et al., 2014). Like current CAD, fiscal policy decisions are also affected by exchange rate
regime policy (Khan & Ismail, 2012). Conditional to the existence of high capital mobility, a
flexible exchange rate system could lead to deterring rather than attracting foreign capital inflow
with pursued interest rate-controlled policy of the government (Killick, 1993). On the other hand,
fixed exchange rate policies allowed current consumptions to increase following increased income
for expansionary fiscal shocks (Schuknecht, 1999). Hence, it can be concluded that two deficits
are mutually interdependent conditional upon the degree of capital mobility, type of exchange rate

regime, and openness of the economies (Trachanas & Katrakilidis, 2013).

Developing countries that face a deficit in their budgetary policies heavily relied upon foreign
resources to finance their expenditure. Pakistan being a developing country has always been trying
to foster its economic growth. To speed the process of growth, usually economy must follow
expansionary fiscal policies which enhance government expenditure while revenue collection has
always been in deficiencies. Consistence budget deficits have always been problematic for
Pakistan (Shah, 2023). A high-budget deficit serves as a root cause of further evils like mounting
inflation rate, the deficit in the current account, and slowed economic growth. (Nayab, 2015).
Twin deficit has very important implications for the economy because if budget consistently
remains in deficit, it will impose a burden on future generations through internal and external

borrowing (Rahman et al., 2012).
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This study will be useful to the government of Pakistan since it will depict that external sector
instability is threatened because of internal imbalances while formulating national policies. It will
help policymakers to implement various fiscal measures to control BD for correcting CAD. It
provides valuable insights to pursue such policies which enhance the domestic saving rate and
ensure political and economic stability so that over-dependence on foreign resources can be
eliminated. Policies to increase domestic saving rates may include efficient tax reform in line with
more efficient tax administration and tax collection. This study helps to identify measures that
could be used to rectify the external disequilibrium like import substitution strategies, export

promotion, and attracting foreign direct investment.
2. Objectives

The main objectives of this study are

e To investigate the long run relationship between budget deficit and current account deficit.

e To determine if different exchange rates cause any structural shock in relationships between

current account deficit and budget deficit.
3. Hypotheses

The hypotheses to achieve the above-mentioned objectives of this study are as follows.

e Ho: There is no long run relationship between budget deficit and current account deficit in
Pakistan

e HI1: There is long run relationship between budget deficit and current account deficit in
Pakistan

e Ho: Structural breaks do not affect the validity of TDH in Pakistan

e HIl: Structural break affect the validity of TDH in Pakistan

4. Framework of the Study

Economic approaches describe that income level (Absorption approach), money supply
(Monetarist approach), and exchange rate (Elasticity approach) are the main determinants of CAB

(Higgins & Klitgaard., 1998; Hashemzadeh & Wilson., 2006). Theoretical framework of this study
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will be extended by incorporating an open economy model postulated by Mundel and Fleming
which incorporate the effect of different exchange rate regime on the relationship between bud get

deficit and current account deficit.

The link between net exports (external imbalances) and budget balance (internal imbalance) can
be explained through Mundell's (1963) and Fleming's (1962) approach. Which states that an
increase in budget deficit causes the interest rate to increase. (Mukhtar and Zakaria, 2008; Herbert
and Saher, 2010). A capital inflow in the form of foreign investment puts upward pressure on the
real exchange rate through either nominal exchange rate appreciation or changes in the price level.
Hence an appreciated domestic currency leads to broadening the trade deficit. (Miller and Russek,
1989), Thus analysis can be extended by incorporating exchange rate as important variables we

get
CAD =BB+Y + RIR + REXR---------- (1).

Where CAD is current account deficit, BD is budget deficit, Y is income level (real Gross Domestic
Product), RIR is the real interest rate and REER is the real effective exchange rate. Following
(Tang, 2015; Opoku et al., 2016; & Akorli, 2017) interest rate, income level, and exchange rate is
incorporated as behavioral variables in the model. For the econometric analysis equation 1 can be

written as follows
CAD = ay + a, BB + a,Y + a3REER + a,RIR + & --------—- )

Where «, is the intercept term, a4, a@,, a3 and a, are the slope coefficients of BB, income level,
REEXR, and RIR. According to this equation, an increase in public expenditures could be funded
by an increase in national saving, a fall in National investment, or an increase in foreign sector
deficit. Ceterius Paribus, BD and CAD will move in the same direction (Baharumsha et al., 2006).
Nevertheless, if the changes in BD are fully offset by the changes in saving, then BD and CAD do
not move together and REH holds.
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5. Data

5.1. Description of data

This study explores the relationship between budget deficit and current account deficit under
different exchange rate regimes. The time span of this study spans from 1990-2026 for Pakistan.
Data is taken from the state bank of Pakistan (SBP), IFS, and WB data sources.

Dependent Variable of this study is current account deficit, while budget deficit, real GDP, real
interest rate, and real effective exchange rate are independent variables. BD and CAD are taken as
apercentage of GDP while all the other variables are in real terms. Nominal dataof GDP at current
prices are deflated by GDP deflator while the real interest rate is calculated by using fisher’s
equation (i.e. r = n — 1) where r, n and 1 represent real interest rate, nominal interest rate, and
inflation rate respectively). Muhammad et al, 2013). Many of the previous studies have also used
these variables see, (Tallman and Rosenweig, 1991; Mukhtar., 2007; Tang, 2013; Sakyi & Opoku
2016; and Akorli, 2017).

« Current account Deficit (CAD) denotes deficit in current account balance. CAB is the sum
of net difference between exports and imports i.e. balance of trade, net factor income, and net
transfer payments. CAD shows deficit in its equilibrium when import payments exceed exports
receipt or if there is more capital outflow in the form of interest payments. CAD is expressed
as a percentage of Gross Domestic Product (GDP) which is the total income earned through
the production of goods and services in an economic territory during an accounting period.

o Budget Deficit (BD) is measured by the excess of government spending over its revenue
collection

« Real Effective Exchange Rate (REER): Real effective exchange rate is deflated nominal
effective exchange rate deflated by GDP deflator and is expressed in logarithmic form.
Whereas nominal effective rate of exchange measures the price/value of a currency against the
weighted average of several other trading countries currency.

« Real Interest Rate (RIR) is the lending interest rate adjusted for inflation as measured by the
GDP deflator.
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« Real Gross Domestic Product (RGDP) is the measures of national income and national

production of a country. GDP calculates the aggregate expenditures on all the final goods and

services produced in a country for one year. RGDP is expressed in current prices over time.

Table 1: Description of variables

No | Factor Input Definition Abbreviations Data
Name source
Dependent variable
The deficit in current account balance
Current account .
1 .. when import payments exceeds exports CAD WB
Deficit X
receipt
Independent variable
2 | Budget deficit Excess of govemment spending over its BD WB
revenue collection
3 Real effective Deflated nominal effective exchange REER WB
exchange rate rate
Real Interest The rate at which short-term funds are
4 ¢ borrowed and lent in the money market RIR SBP
rate is deflated by GDP deflator.
Real Gross Real aggregate expenditure on all the
5 | Domestic final goods and services produced in a RGDP WB
Product country for one yea
6. Methodology

6.1. Conventional test for stationarity

Time series exhibit a property of stationarity if their mean, variances, and autocovariance remain

constant over the relevant period under consideration. However, almost all macroeconomic time

series variables are non-stationary and estimation of such model could produce unauthentic

outcomes. In testing for the stationary property of the variables in equation no 2, we employ two

alternative approaches; (i) Augmented Dickey Fuller Test and (ii) Phillip Peron Test.

Dicky-Fuller test (1979, 1981) is sufficient only for the first-order autocorrelation and suffered by

the low power of the test. To remove the problem of high order autocorrelation, this test was

augmented with high order lagged terms of dependent variables. However, Philip and Perron
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(1988) test performs better concerning the small data sets and addresses the issues of

heteroskedasticity, serial correlation, and endogeneity in the regressors.

6.2. Conventional cointegration analysis: Autoregressive Distributed Lag Testing Approach
(ARDL)

Autoregressive Distributed Lag (ARDL) approach was developed by Pesaran et al. (2001) for
testing cointegration among variables. The Advantage of this test over other approaches of
cointegration is that it can be used in a case where variables are integrated of different order. It

also performs well in case of a small data size. Pesaran et al, 2001).
An ARDL representation of the model can be given as follows.

CAD, = ay+ Yo a,ABD,_, + X7  a,AREER,_, + Y\  a;AY,_, + + X0 a,ARIR, , +
O-IBDt—l + O-ZREERt—l + O-3Yt_1 + 0-4'R1Rt—1 + GECt—l + gt """""" (3)

Where A denote the first difference operator , « represents constant, &, is the white noise error
term. The long-run relationship is represented by a,, — —, a, coefficients while the short-run
relationship is presented by o, — —a,, 0 represents the speed of adjustments, and EC denotes the

residual achieved from estimated cointegration in equation (Saah et al, 2016)

The decision for the rejection or acceptance of the null hypothesis of no cointegration is based on
the value of F statistics. ARDL approach provides the range of critical values i.e lower bound
critical value and upper bound critical value. If F-statistics is greater than the upper bound critical
value then we can reject thenull hypothesis and conclude the existence of cointegration. Similarly,
if F computed value lies in between the two critical bound values, the cointegration becomes

inconclusive.
6.3. Unit root analysis in the presence of structural breaks

Conventional unit root testing procedures i.e ADF and PP are of low power and may produce
misleading/biased results in the presence of structural breaks (Trachanas &Katrakilidis, 2013). It
is necessary to consider the effect of structural shocks in determining the relationship between

aforesaid for this study whose sample size covers the period of different exchange rate regimes
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(Bagnai, 2006). Therefore, unit root tests with endogenously determined break dates are used in

this study i.e “Zivot and Andrews (1992) test and Lagrange Multiplier (LM) test”

The ZA test is an ADF test that incorporates the effect of an endogenous (unknown) break date in
the time series. The null hypothesis that the series has a unit root without a structural break, against
the alternative hypothesis that the series is stationary with the structural break of an unknown break

date is tested.

In the presence of multiple structural breaks, use of one break tests can lead to the spurious
conclusions Ben-David et al (2003). So, the minimum Lagrange Multiplier (LM) is used which
was proposed by Lee & Strazicich (2003). LM unit root test allows for two endogenous structural
breaks and is more power full Maddala and Kim (2003). The LM unit root test is presented in the

following regression form.
AZ, = 5,AXI: + (th_l + Zi'(=1 Vi A[7t—1 + €, - “4)

where V,_, = z, -0, — X8, t=2....... T, & are coefficient in the regression of AZ,on AX.
Augmented term of lags AV,_is included in the model to correct the auto serial correlation
problem. O’ is restricted MLE of U, and given by Z, — X, 8. Z, and X, are the first observations
of Z, and X, respectively. X, is the vector of exogenous variables. In the presence of one break
point X, ={1,t,D,,DT,,}) while with two break points stationarity test X, =
{1, t,Dy;, Dy DTy, DT, ) where, Dj_q, DTy =t —Tg, for t=Tp +1,j=1,2, and “0”
otherwise. Ty, is the period of the structural shock and 8 =6,,8,85 The LM unit root test is
calculated by T = t — statistics fortesting the null hypothesis of a unit root ¢ = 0. The location

of structural change Ty, is determined by selecting breakpoints for the minimum statistics as

InfE(2;) = INfyF () -ormmeemmmeemem e e )
Where A = Ty/T
6.4. Gregory and Hansen Methodology

Conventional cointegration tests i.e Engel-Granger (1987), Johansen and Juselius (1990) and the

ARDL bounds tests do not consider the effect of a structural break. Analogous to these tests
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Gregory and Hansen's (1996) cointegration procedure accounts for the possible existence of
significant structural shocks in the examined cointegration. The Gregory and Hansen test is an
extension of unit root tests with the structural break, for example, by Perron (1989) and Zivot and
Andrews (1992). Gregory and Hansen (1996) proposed four model specifications of structural
change: (i) Level shift (L) ; (i1) Level shift with trend (L/T) ; (i11)) Regime shift (both level shift
and slope coefficients can change (R/L/S) and (iv) Full structural break i.e a trend as well as a
regime shift (R/L/S/T) . The null hypothesis of no cointegration is tested against the alternative
hypothesis of cointegration with one structural break. The period of structural change is
endogenously determined. The specific forms forthe above mentioned four models, with structural

breaks, are as follows:

G-H 1: Level Shift

CAD, = py + piyfy + a;BD, + a,REXR, + a5Y, + a,RIR, + &, (6)

G-H II: Level Shift with the trend

CAD, = py + pipfy + Byt + ay BD, + a,REXR, + a3Y, + a,RIR, + £;--------------- (6a)
G-H III: Regime Shift where intercept and slopes coefficient change

CAD, = py + p,fer + Bit+ a;BD,+ aBD.f,, +a,REXR, + a,,REXR,f,, +asY, +
33 fre + Q4RIR, + a4y RIR, fy) + & -—---m-mmmmmmm- (6b)

G-H IV: Regime Shift where Intercept, Slope coefficients, and Trend change.

CAD, = u; + Uy fyy + Bt + Bytfy + ayBD + a3, BD, fy, + a,REXR, + a,, REXR, fy, +
a3Yt + a33thtk + a4R1Rt + a44RIRtftk + gt """""""" (6C)

Where CAD, is current account deficit, BD, is the budget deficit, REXR, is the real effective

exchange rate, Y,is real GDP, RIR,is the real interest rate and &, is the white noise error term.
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7. Results and Discussion

7.1. Descriptive Statistics

It is purposive to conduct a preliminary test on the observed economic variables to analyze the
behavior of each data series employed. The descriptive statistics of CAD, BD, REEXR, RIR, and
RGDP for Pakistan is presented in table no 2.

Mean as a measure of central tendency acts as a demonstrative of the entire data set (Singh et al;
2019). On average BD in Pakistan during 1980-2026 has been at 5.8% of RGDP with a range of -
0.8% to -5.8%. Similarly, on average TD is -2.7% of RGDP with the range of 0.12 to -7.7.

Skewness generally refers to the lopsidedness of a normally distributed curve. The longevity of
the long right side tail represents positively skewed data while long left tail represents negatively

skewed distribution. The third moment of the variables is depicting normal and symmetric

distribution; furthermore mean and median are also coinciding with each other.

Kurtosis measures the peakedness of a normally distributed curve. A value of kurtosis greater than
3 represents leptokurtic distribution while kurtosis less than 3 represents platykurtic distribution.
RIR has leptokurtic distribution while CAD, BD, REER, and RGDP are characterized by
platykurtic distribution. Furthermore, normality is verified by the Jarque Bera test, which
incorporates the combined measure of the last two moments. The insignificant probability value
of the Jarque Bera normality test implies that CAD, BD, and RGDP are normally distributed while
RIR rejects the hypothesis of normal distribution.

Table 2: Descriptive statistic summary of the variables

Statistic CAD BD RGDP REER RIR

Mean -2.7736 -5.8250 20.7290 4.6701 4.0932
Median -2.7042 -5.8500 21.0329 4.6377 3.3032
Maximum 0.1249 -0.8000 21.9063 4.8422 22.0000
Minimum -7.7419 -8.9000 19.2346 4.5054 -1.7110
Std. Dev. 2.0049 1.8976 0.8276 0.0910 4.7561
Skewness -0.5083 0.3656 -0.4003 0.3341 1.9968
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Kurtosis 2.6627 2.8565 1.8190 1.8266 7.7766
Jarque-Bera 1.7207 0.8330 3.0533 2.7349 58.1455
Probability 0.4230 0.6594 0.2173 0.2548 0.0000

Source: Author’s calculation estimated using EViews
7.2. Pearson correlations coefficient

The correlation matrix in table 3 explains the association of the CAD with a BD and other
variables. The correlation matrix is used to check the multicollinearity among the variables.
Results indicate that for most of the variable values of Coefficientsare less than 0.5 represent weak
correlation among variables. The coefficients on the main diagonal show perfect collinearity, there

for each variable have a perfect and positive correlation with itself.

Table 3: Pearson correlation coefficient

CAD BD RGDP REER RIR
CAD 1
BD 0.0103 1
RGDP 0.1690 0.1614 1
REER -0.3519 -0.1143 | -0.5929 1
RIR 0.3441 0.0766 0.2146 -0.1664 1

Source: Author’s calculation estimated using EViews

7.3. Conventional Test Results

The results of the ADF and PP test for both models 1) random walk with drift and i1) random walk
with drift and constant are reported in table 4. Results from t-statistics of ADF and PP have shown
that all the variables except RIR are non-stationary at 1%, 5% and 10% level of significance. BD,
CAD, REER, and RGDP become stationary after taking their first difference while RIR is
stationary at level or I(0). Our results are in line with see e.g. {( Khan & Saeed, 2012), (Saidam &

Sarmidi, 2017)}. Hence, it is concluded that all variables have mixed order of integration.
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Table 4: Augmented Dickey-Fuller Test and Phillip peron test Results

ADF PP

intercept Intercept and trend | intercept Intercept and trend
CAD (Io) -3.373 -5.042%** -3.355 -3.749**
CAD (Ih) -6.150*** -6.074%** -7.035%** -6.95] ***
BD (Io) -3.570 -3.504* -3.576 -3.495%*
BD (I,) -7.912%** -7.814%** -8.042%** -7.950%**
REER (lo) -2.240 -2.153 -2.260 -2.236
REER (1) -5.128*** -5.128%** -5.087*** -5.083%**
RGDP (Is) | -1.788 -1.454 -1.788 -1.659
RGDP (I:) | -5.752%** -5.993%** -5.757*** -5.990%**
RIR (To) -2.262%* -3.673** -2.266** -2.889
RIR (I1) -4.916%** -5.155%** -6.144%** -0.233%**

Source: Author’s calculation estimated using EViews
Note: *** ** and * denote significance at the 1%, 5% and 10% levels. The null hypothesis is a
unit root. Stars show critical values.

To find out the long-run relationship between the time series variables ARDL bound test is used.
First step in finding out the cointegration relationship is to check the stationarity of the data.
Results of unit root tests confirm that the ARDL bound test can be used. Second step involved in
the ARDL testing procedure is the determination of optimal lag length and that is obtained through
VAR specifications. Optimal lag is selected on the basis of different criteria i.e AIC, SIC, and HQ
which is 1 (Ncanywa & Letsoalo, 2018).

The empirical results of the ARDL bound test are given in table 5. The decision for the rejection
of the null hypothesis is based on F statistics. The value of F Statistic greater the upper bound
critical value implies the rejection of the null hypothesis of no cointegration and if its value lies
below the lower bound critical value then the null hypothesis cannot be rejected. Results have
shown that the calculated F statistic is 2.36, which is less than lower critical bound values of 3.74,
2.86, and 2.45 by Pesaran et al, (2001) and Narayan, (2005), at 1%, 5%, and 10% level of
significance. Therefore, the null hypothesis is not rejected, and we conclude that there is no
evidence of a long-run relationship (cointegration) between CAD and BD, RGDP,REER and RIR.
Empirical provision of no long-run relationship is supported by the Ricardian equivalence
hypothesis in the case of Pakistan against TDH. Our results are in line with [ (Belguith, 2016),
(Ncanywa & Letsoala 2018), (Ogbonna, 2014), (Lyidonan & Telatar, 2014) and (Oyeranti et al.,
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2002)] and in contrast with [Banday & Aneja, 2019), (Badinger et al., 2017), (Bhat & Sharma,

2018),]

While the short-run estimates of ARDL are given in table 6. The estimated coefficient of BD with
an insignificant probability value indicates thatit is not statistically different from zero at any level
of significance. These results suggest that even in the short-run there does not exist any significant
relationship between BD and CAD and violates the assumption of TDH in Pakistan during the
short run. This result is in line with (Ogbonna, 2014). The Coefficients of all other variables have

shown that they have a significant and positive impact on CAD except REER and RGDP. An

Table 5: ARDL Bound Test

Null Hypothesis: No long-run relationships exist
Test Statistic Value k
F-statistic 2.36 4

Critical Bound Value
Significance Lower Critical Bound | Upper Critical Bound

10% 2.45 3.52

5% 2.86 4.01

1% 3.74 5.06

Source: Author’s calculation estimated using EViews

increase in the exchange rate would improve the CAB position of the economy.

Table 6: Short Run Estimated Results of ARDL

Selected Model: ARDL(1, 0, 0, 0, 0)
Variable Coefficient Std. Error t-Statistic Prob.*
CA(-1) 0.569400 0.13300 4.2690 0.0002
BD 0.077500 0.17900 0.4320 0.6690
REER —11.788200 4.36900 —2.6980 0.0110
RIR 0.103200 0.06700 1.5490 0.1320
RGDP —1.055200 0.47400 —2.2280 0.0340
C 76.043800 26.87300 2.8300 0.0080
R-squared 0.58 Durbin-Watson stat 1.75
Adjusted R-squared 0.51 F-statistic 8.02 (0.0001)

Source: Author’s calculation estimated using EViews
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Results of short run diagnostic tests are reported in table 7. Insignificant P values (greater than
5%) for all the basic diagnostic tests of autocorrelation, heteroscedasticity, model miss
specification, and non-normality are implying that we cannot reject the null hypothesis of no

autocorrelation, no heteroscedasticity, no model miss specification, and normality distribution. It

means the model is free from all specification biasedness.

Table 7: Short-run Diagnostic tests

Short-run Diagnostic tests
Serial Correlation LM | F=1.527(0.466) Ramsey RESET test | F=4.693 (0.0981)
Normality J-B value, | J-B=2.038 (0.361) | Heteroscedasticity test | F = 5.538(0.477)

Source: Author’s calculation estimated using EViews
Note: Values in Parenthesis represent p values

7.4. Structural Breaks Test Results

Conventional tests failed to determine the impact of structural breaks/regime shift and cause the
biased decision of accepting false unit root hypothesis (Sakyi & Opoku,2016). Therefore, Zivot
and Andrews's (1992) unit root test is used to check the stationarity of the data with one
endogenous structural shock. The null hypothesis of unit root at the level in the presence of one
structural shock for all the series is tested against the alternative hypothesis of no unit root at the

level with one structural change. Results of the Z-A test are reported in table no 8.

Results have shown that calculated t statistics for CAD, BD, RIR, and REER are less than the
critical values at 1%, 5%, and 10% level of significance for constant, and constant & trend. While

t-statistic is greater than critical values for all the variables at first difference. Hence, it can be

concluded that CAD, BD, RGDP, RIR, and REER all are stationary in the presence of one

structural break.
Table 8: Zivot Andrews test results
Break 15t Difference Break
Series Level (constant) Result
Date (constant) Date
CAD -3.2136 1998 —6.3444*** 2002 I(1)
BD —4.1395 2007 —8.1625%** 2013 I(1)
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REER —3.0054 1998 —5.8992%** 2017 I(1)
RIR —3.7659 2006 —6.3581%** 2020 I(1)
RGDP —3.6495 2001 —6.7675%** 1999 I(1)

Level Break 1st Difference Break
Series Result
(constant &Trend) Date (constant & Trend) Date
CAD —3.8135 2010 —6.5250%** 2002 I(1)
BD —4.2753 2007 —8.5995*** 2017 I(1)
REER =3.0070 2013 —7.3867*** 2017 I(1)
RIR —6.1852%** 2019 —7.4348%** 2019 1(0)
RGDP -3.6198 2001 —7.0914%** 1999 I(1)

Source: All results have been estimated using RATS software.

Notes: “ Critical Values when including the structural break in intercept: 1 %: -5.34000; 5 %:-
4.80000. Critical Values when including the structural break in trend 1 %: -4.9300, 5 %: -
4.42000. Critical Values when including the structural break in constant and trend at 1 %: -5.57;
5 %: -5.08000".

Z-A unit root test shows low power of the test in the presence of a break which maybe leads to
rejection of true null hypothesis (Kuan et al., 1997). Therefore, to avoid the problem of spurious
rejection and size distortion in the presence of unit root with two breaks L-M unit root test is used

(Lee & Strazicich 2004). It also incorporates/accommodates up to two structural breaks. (Ahmad

& Aworinde, 2015)

The null hypothesis of a unit root in the presence of two structural breaks is tested against the
alternative hypothesis of no unit root in the presence of two structural breaks. The results of the
L-M test for all the series at thelevel and first differences are given in table 10. Results have shown
that the value of t statistics is less than critical values for all variables except RIR at a level and

becomes stationary after taking the first difference.

Table 9: L-M Unit root results with two structural breaks

Series Level (constant) Break Dates 1st Difference Break Dates Result
(Level) (constant) (1% difference)

CAD -4.7098 1998 & 2007 -5.8645 2002 & 2006 1(0)

BD -4.0774 2007 & 2019 -7.8241 2003 & 2006 1(0)

REER -3.3495 2000 & 2016 -6.4176 2015 & 2018 1(1)
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RIR -4.3822 1999 & 2010 -3.7597 2004 & 2017 1(0)
RGDP -3.3208 2001 & 2007 -6.0664 2004 & 2018 1(1)
Series Level Break Date 1st Difference Bre‘ak Date Result
(constant &Trend) (Level) (constant & Trend) | (1*! difference)
CAD -4.6861 1998 & 2010 -6.3772 2001 & 2005 1(1)
BD -6.4774 2007 & 2016 -8.5297 2013 & 2019 1(0)
REER -4.6710 1999 & 2016 -7.0108 2012 & 2018 1(1)
RIR -5.8158 2010 & 2016 -5.9698 2010 & 2019 1(0)
RGDP -4.5957 2007 & 2014 -6.9464 2014 & 2017 1(1)

Source: Source: All results have been estimated using RATS soft ware
Notes: Critical Values forintercept: 1 %: -4.073 ;5 %: -3.563; 10%: -3.296. Critical Values for
trend & constant 1 %: -6.978, 5 %: -6.288, 10 %: -5.998.

Conventional cointegration techniques do not accommodate the impact of any structural change
in the determination of long-run relationships (Ndoricimpa, 2013). Moreover, standard
cointegration techniques might provide misleading results for cointegration in the presence of
structural breaks (Voronkova, 2004). To account for the possible structural breaks, along with the

traditional cointegration test, Gregory and Hansen (1996a, 1996b) cointegration is also used.

G-H test assumes the Null hypothesis of no cointegration against the alternative hypothesis of
cointegration with one structural break. A period of structural change is endogenously determined.

G-H proposed three model’s specifications; 1) level shift; ii) level shift with the trend; iii) regime

and trend shift. Results of G-H cointegration are reported in table 10.

Results have shown that the value of t statistics for two models i.e i) level shift (L) and ii) level
shift with the trend (L/T) is less than the critical value, while the t statistics is greater than the
critical value for full trend & regime shift model (R/L/S) at 1%, 5%, and 10%. Hence, it can be
concluded that the null hypothesis is rejected for the full structural break model and confirms the
existence of the twin deficit hypothesis in the presence of one structural break. Results of this study
are in line with (Ahmad & Aworinde, 2015) and (Samotu & Orisadare, 2020). The break date for
full trend regime shift model is 2010, which is the most repeated date. It coincides with the
aftermath of the 2008—09 global financial crisis, the 2010 floods, and the 7th National Finance
commission (NFC) Award and 18th Amendment, which changed fiscal sharing between the

federal and provincial governments. A shift in how the budget deficit and the current account relate
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to each other around this time is plausible. The break date of 1998 matches the nuclear tests and

the sanctions along capital-flow disruption that followed.

Table 10: Gregory and Hansen’s cointegration test results

Gregory and Hanson's Cointegration test results
significance level (L) (L/T) (R/L/S)
Break date 2000 1998 2010
t-statistics -5.45 -5.48 -11.21
Model significance critical values

1% -6.05 -6.92 -7.31
5% -5.56 -6.41 -6.84
10% -5.31 -6.17 -6.58

Source: Source: All results have been estimated using RATS software.
8. Discussion

Previous studies have provided mixed results regarding the validity of TDH. In this section
findings of this study are compared with the findings of previous economic literature. Results of
this study are categorized in two parts 1) conventional test results and 2) structural break test

results.

Conventional test results provided evidence against the TDH and in favor of REH which suggests
no cointegration between the BD and CAD. These results align with (Oyeranti et al 2002).
(Ogbonna, 2014), (Lyidonan, Telatar, 2014), (Belguith, 2016) and (Ncanywa & Letsoala, 2018).
REH explains that any shift in government policies does not affect the aggregate level of saving
in the economy. Consumers act rationally and decrease private savings to compensate themselves
for the future expected increase in taxes. Any amendments in internal balances do not fluctuate
economic activity by leaving aggregate savings unaffected. Unaltered economic activities
represent aggregate demand which encompasses the domestic and foreign demand component as

well. Belguith (2016) found evidence in support of the REH forthe countries like Morocco, Jordan,

and Iran.
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In contrast to this study previous literature has also provided evidence in favor of TDH. See for
example (Ito., 2009) conducted a panel study for industrialized countries, less developed and
emerging economies, [(Jackenson & Jabbie, 2020) for Siera Leone, (Mohanty, 2019) for India,
(Forte & Magazzino, 2013) for European countries, (Ravinthirakumaran et al, 2015) for Pakistan
and Sri Lanka, (Acaravci & Ozturk, 2008) & (Altintas &Taban, 2011) for the Turkish economy,
(Njoroge et al, 2014) for Kenya, (Lau et al.,2010) for Malaysia, Philippine, and Thailand,

(Vamvoukas, 1999) for Greece , (Abell, 1990) for the USA, (Bagheri et al, 2012) for Iran, and
(Banday & Aneja, 2019) for China.

For objective two, this study incorporates the effect of structural break on the relationship between
BD and CAD.In thepresence of regime shifts, the ADF unit root test does not capture the structural
breakpoint and may yield biased results. So, Zivot-Andrews (1992) with one endogenous structural
breakpoint and Lee & Stazicich (2004) Lagrange multiplier with two endogenous structural
breakpoints are used to check the level of integration. Break dates identified under ZA and LM
unit root test are 1996, 1998, and 2007 which are also identified by (Hoque & Banerjee, 2014) and
(Raza & Afshan, 2017). During 1998 managed floating exchange rate was replaced by multiple
exchange rates only for two quarters after the nuclear test. In this time period multiple exchange
rate system was followed to overcome the BoP crises and weak financial position of a country
(Zubairi, 2018). Afterwards, exchange rate was switched to dirty float during 1999 and finally
started to follow a fully floating exchange rate since 2000. While in 2007 Pakistan switched its
policy from fully floating-FOF (fear of floating) to fully floating-BN (being neglected) (Rizvi,
2014). Under “float-FOF” the exchange rate remained constant despite being operating under a
free-floating exchange rate policy while after 2007 Pakistani currency is continuously losing its
value against the dollar. Break dates of 1998 and 2010 also coincides with structural shocks of

nuclear test and Asian financial crises (Shah, 2023).

After incorporating the structural break in the cointegration analysis results of this study have
shown that BD and CAD are cointegrated and confirms the evidence of TDH in case of Pakistan.
This Result is in line with (Ahmad & Aworinde, 2015) and (Samotu & Orisadare, 2020). The break
date identified with the full trend and regime shift is 2000, which coincides with the regime shift
of the exchange rate policy of Pakistan from dirty float (1999) to floating exchange rate policy
(2000) (Hussain 2015). The 2009-10 break reflects the combined effect of the global financial
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crisis, the 2010 floods, and fiscal restructuring under the 7th NFC Award and 18th Amendment,
which plausibly altered the link between the budget deficit and the current account. The 1998 break

aligns with the nuclear tests and the resulting sanctions and capital-flow disruptions.

Existence of cointegration between BD and TD in Pakistan may be explained through the
transmission mechanism explained by the Keynesian absorption approach or through the indirect
channel explained by M-F model. Some other factorslike the high growth rate of population (Jaffri
et al, 2012), household consumption expenditure (Muhammad 2010) and increased oil prices since
2003 have been affecting the trade balance of Pakistan (Hassan & Zaman 2012). Similarly
developing countries also lack an efficient revenue collection system (low tax / GDP) ratio, along
with unsophisticated domestic capital markets. To finance their budgetary requirements, they

heavily relied on foreign resources. These foreign resources in the form of debt burden cause

imbalances in CAD.

9. Conclusion

This study aimed at investigating the long-run relationship between budget deficit and current
account deficit under different exchange rate regimes during 1982-2017 in Pakistan. Previous
studies (Tahir et al., 2016), (Somia et all, 2011), (Saeed & Khan, 2012), (Yasmin, 2015), (Saeed
etal., 2017), (Khan et all., 2018) (Arif et al., 2010) have found mixed results regarding the validity
of TDH based on varying econometric methodologies, time spans, and the inclusion of
transforming variables. Recent theoretical and empirical studies of the relation between the current
account and the government budget balance suggest that the “twin deficit” relation is subject to
structural changes (Grier and Ye, 2009) and (Bagnai, 2006). The long-run relation appears to be
weak or subject to structural breaks and appears more clearly once these breaks are taken into
account. Factors that could substantially affect the validity of TDH are exchange rate policy,

interest rate, and growth rate of income (Trachanas & Katrakilidis 2013).

This study has examined TDH with and without the incorporation of structural breaks. First of all,
through conventional testing procedures, i.e ADF and PP time-varying properties of series are
examined. Results of both procedures are in line with each other, and variables are found to be

integrated of a different order. Further ARDL cointegration is used to find out about the long-run
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relationship. Results from cointegration suggest that no long-run cointegration between budget

deficit and current account deficit are found in the case of Pakistan thus validating the existence

of the Ricardian Equivalence Hypothesis.

For the robustness of the study, further analysis is extended by incorporating the effects of
structural breaks. To this end, Zivot-Andrews (1992) and Lagrange Multiplier (2004) are used to
check the stationarity of the variables. All the variables are found to be integrated in the same
order. For cointegration analysis, Gregory and Hansen's (G-H, 1996) test is applied. G-H test

accommodates the effect of one endogenous structural break.

Break dates identified under ZA and LM unit root test are 1996, 1998, and 2007 which are also
identified by (Hoque & Banerjee, 2014) and (Raza & Afshan, 2017). During 1998 managed
floating exchange rate was replaced by multiple exchange rates only for two quarters after the
nuclear test. During 2007 Pakistani currency has continuously lost its value against the dollar.
Break dates of 1998 and 2007 also coincides with structural shocks of nuclear test and Asian
financial crises (Shah, 2023). Results conclude that budget deficit and current deficit are surely

interlinked in the presence of structural breaks and confirmed the existence of TDH in Pakistan.
10. Policy Recommendations

This study has provided evidence in favor of TDH i.e. BD substantially influences the CA deficit
in the presence of structural breaks. Therefore, Pakistan needs drastic fiscal and trade sector
reforms along with exchange rate policies to ensure macroeconomic stability. To eliminate the
dilemma of twin deficits government may bring tax reforms, follow exports-oriented policies,
decrease its expenditures and bring reforms in labor and capital markets. Likewise, unnecessary
current consumption expenditures may be curtailed. Moreover, the government may directly

pursue debt reduction policies to avoid debt accumulation.

Furthermore, the over-dependence of Pakistan on borrowing from donor agencies, a high growth
rate of population, and an ever-increasing demand for imports put upward pressure on CAD. On
the other hand, the stagnant export sector of Pakistan is also flourished with structural problems

that give rise to the deteriorating trade balance.
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The rise in government expenditure through expansionary fiscal policy induces a deficit in fiscal
balance. This increase in govt expenditures (internal deficit) rise external balance of the economy
in many ways; the resulting increase in income increase the aggregate demand by increasing the
import capacity (Marinheiro, 2008), it causes the interest rate to rise which enhance the capital
inflow in the form of increased demand for domestic currency and hence appreciate the exchange
rate which negatively affects the BoP. Lastly increased expenditures are maintained through
external borrowing in case of short domestic savings which directly broadens current account

deficit. Therefore, fiscal discipline is helpful to stabilize the current account balance.
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