African Journal of Economic Review, Volume 1, Isauguly 2013

Fiscal Policy and Debt Dynamic: Evidence from Tanzaia

Yamungu Kayandabilzand Mulesi Kanyere Manyarha

Abstract

This paper investigates fiscal policy and debt dyica in Tanzania by using time series data for
the period 1970 to 2011. The methodologies adopteldde unit root tests, cointegration tests
and fiscal reaction function. The three approaclpleyed validate similar results that fiscal
policy for Tanzania has not been sustainable ferathnual sample period 1970-2011. The unit
root tests report that the data generating proadsslebt follow non-stationary process.
Alternatively, in testing the null hypothesis of-nointegration, our results show that there is
weak cointegration between government expenditaderavenue which make fiscal policy to be
unsustainable. In supporting the ensuing findinigs,fiscal reaction function provides evidence
that there is negative linear relationship betwa@mary balance and debt relative to GDP. This
is additional evidence that fiscal policy has neéib sustainable, and the government is advised
to take corrective measures to counteract the agiation of debt.

Keywords: -Ponzi game, Inter-temporal budget constraint, warsality condition, Fiscal reaction
function.
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1.0 Introduction

Government deficit has been one of the areas ofhnmamcern in Tanzania’s current macro-
economic problems. In particular, the increase avegnment expenditure is regarded to have
significant impact to country’s debt accumulatiaag well as country’s inflation and external
imbalance. Budget deficit in Tanzania is fundedtigh domestic and foreign borrowing. From
economic point of view, these two sources haveeddfit impact on budget deficit. For instance,
foreign financing is less inflationary than domedinancing in most of developing countries due to
the fact that the economies of these countrieslaeacterized by low access to capital markets and
high dependency on advanced countries for foreagarves.

Fiscal sustainability is based on the need foseafi deficit to be financed, in other words it &sed

on the concept of inter-temporal budget constraimtch requires that the current value of debt be
equal to the present value of expected future pginsarpluses. In this regard fiscal policy is
sustainable if the present value of debt reaches atethe limit. The issue of whether the current
fiscal policy is sustainable is important becauskelps the government to undertake corrective
action for future policy. However, there has beetlehate among scholars and policy makers on
how to assess fiscal sustainability. While schotaestrying to assess the sustainability basing on
how the government can finance the deficit withautning a Ponzi game, policy makers are
interested on which instruments can ensure abeuutire path of fiscal policy.

In general, two possible strategies have been widstd to test fiscal sustainability basing on the
inter-temporal budget constraint as a benchmarle @rhese methods is to construct indicators of
fiscal policy sustainability along the lines propdsby Blanchard (1990). Another method assumes
that fiscal sustainability is the stationary pracetdebt series (Hamilton and Flavin, 1986; Wilcox
1989; Makrydakis et al, 1997). Later works devetb@dternative tests for fiscal sustainability
basing on the assumption that if government revemeeexpenditure are cointegrated then fiscal
policy is sustainable (Hakkio and Rush, 1991; Tarare Liu, 1994; Ahmed and Rogers, 1995;
Haug 1995). Recently, fiscal reaction function bagsn used to assess fiscal sustainability (Bohn,
1998; de Mello, 2005, Song 2009). Unlike unit r@od cointegration approaches, fiscal reaction
function approach helps to examine if governmentlking corrective action when fiscal deficit
start to rise.

In Tanzania domestic borrowing has been mostly donéssuing debt from domestic banks in
order to finance government deficit. In 1990s asnemic stabilization recovery and liberalization
policies and other related structural adjustmefdrne program began implemented, the access of
foreign financing increased. This has served theegonent from relying on relatively expensive
domestic borrowing. At the same time, it has helfrsdgovernment to allow sufficient credit fund
for the private sector and a necessary accumulafiforeign reserves.In general, the trend of fisca
performance in Tanzania during the sample period®f0 to 2011 can be divided into three
periods.

The trend shows that the government deficit to G&ti®» has been high during the period between
1970s and 1980s, where the highest deficit reatheto, at the same time government debt stood
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at 40.31% in 1981 as indicated in figure 1 and l&isBituation was associated with the oil shock,
and the war between Tanzania and Uganda. Apart finenensued budgetary imbalance, Tanzania
was implementing economic policy which appearechéawe minimal contribution to economic
growth. The government then decided to embark anauwic recovery policy in 1986 which
appeared to have a significant contribution byihgrbudget deficit to surplus at the end of 1988
and earlier of 1990s. However, during 1999 to 2p&fiod, the trend shows that the government
deficit and debt have been rising. This may be rdounied by the need for the government to
achieve rapid economic growth, which is done by aexiing expenditure on projects and
infrastructure development.
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Figure 2:- Trend of central government debt antc  Figure 2:- Trend of government revenue an
budget deficit between 1970 -2011. expenditure between 1970 -2011
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In the context of this trend we need to examini¢ i feasible for the government to run a deficit
forever. Therefore, the analysis of fiscal sustailityg in this paper is carried by unit root,
cointegration and fiscal reaction function appraechrhe Augmented Dickey- Fuller and Phillip-
Perronare adopted for unit root test statisticymigl while Engle and Granger and Johansen method
are used for cointegration analysis.

The unit root tests report that the data genergtimogess of debt follow non-stationary process.
Alternatively, in testing the null hypothesis of-nointegration, our results show that there is weak
cointegration between government expenditure anene which make fiscal policy to be
unsustainable. In supporting the ensuing finditigs fiscal reaction function provides evidence that
there is negative linear relationship between pnniilance and debt relative to GDP.

The remainder of this study is organized as follofsction two reviews the literature on fiscal
policy and debt dynamics. Section three providesniethodology to be used in this study. Section
four reports and discusses the estimated resu#tstio® four offers conclusion and policy

implications.
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2.0 Literature Review

Evaluation of fiscal sustainability is based on teanditions; inter-temporal government budget
constraint and debt to GDP dynamics. These two itond set a background for testing fiscal
policy sustainability. With regard to the theoratiside, the test of fiscal sustainability can be
divided into three approaches; the unit root testntergration test and fiscal reaction function.
While in practice, the construction of fiscal indliors is the approach commonly used to assess
fiscal sustainability. The Unit root test is onetbé methods commonly applied in assessing fiscal
sustainability. Time series data which contains onenore characteristics roots equal to unit is
called non-stationary process, for the case of senges data that contains characteristics of roots
less than unit is called stationary process. Is tegard the test of unit root on historical tireeies
data of fiscal variables aim to detect the statipr@ocess which is a fundamental condition for
inter-temporal government budget constraint todiesfed. Therefore, when the fiscal or debt time
series are stationary, it is regarded that thalfipolicy is on a sustainable path. It implies tteg
current government debt would be offset by theriprimary surplus in present value term.

Cointegration is also another approach used irsagsgfiscal policy sustainability. It assumes that
if a group of variables are individually integratefithe same order, and there is at least onerlinea
combination of these variables which is stationéngn the variable are said to be cointegrated, in
other words these variable have a long run equulibrrelationship. To be more specific,
government expenditure and revenue time serieeegeeded to be cointegrated, which means they
are attracted to their long run equilibrium relasbip. It is assumed that, when such kind of
relationship among these variable exist, then theaf policy is considered to be sustainable.
Empirical evidence on the unit root testing fissaktainability has been shown in the work of
Makrydakis et al. (1997). The study was assessimgg lypothesis of long run fiscal policy
sustainability by means of conventional unit rcest$ that do not allow for possible regime shifts
and testing procedure which allows for endogenatsrchination of possible regime changes in
Greece. The results showed strongly the failurthefGreek government to satisfy inter-temporal
budget constraint in the long run. It was identiftbat the cause of this failure was due to a regim
shift which took place in 1979.

Besides the empirical evidence of sustainabiligspnted basing on the unit root approach, there is
ample evidence on alternative test of sustaingbitihat is sustainability requires government
revenue and expenditure to be cointegrated. Hakkid Rush (1991) used cointegration test
approach to test the United States post war fsgsiainability. The underlying assumption to this
approach is that when the government revenue amekneiture are cointegrated, then the
transversality condition in the present value ofeggament budget constraint holds. They observed
the U.S quarterly values of government revenueseapenditure from the second quarter of 1950
and the fourth quarter of 1988. The finding showedt government expenditure was growing more
rapidly than government revenue. Which means thee@se in government debt is not consistent
with the current fiscal policy in such a way thhe tpresent value of debt deviates from zero as
limit.

Tanner and Liu (1994) in their study presented evog that U.S deficit is sustainable and they also
admitted that structural shift of fiscal policy hascurred due to some events during the first
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Reagan administration; these changes included expes policy, economic recovery and legal
framework. Since they used similar data set of Halkdod Rush (1991), they imposed a dummy
variable for a level shift in the cointegration tacat pre-defined in the first quarter of 1981 and
fourth quarter of 1981.They reported evidence ohtegration and rejected the null hypothesis of
no cointegration. This evidence was contrary todbeclusion made by Hakkio and Rush (1991)
indicating the failure of rejecting the null hype#iis of no cointegration from 1950 to 1989 and
1964 to 1989.

Ahmed and Rogers (1995) unlike the previous studies study applied large sample of annual
observations from 1792 t01992 for US fiscal datd 4692 t01992 for UK fiscal data. They tested
whether the UK and U.S are consistent with the gmewsalue budget constraint. Using the
cointegrationregression they employed Perron uodt rtest statistics to get the results. The
empirical test suggested that the UK and U.S gawent are consistent with the inter-temporal
budget constraint. In the same study, Afonso (2@@fs)pted cointergration test to validate fiscal
sustainability condition of each EU-15 countriesing Engle and Granger method, it was found
that most of the EU-countries are characterizedrsustainable fiscal policy.Bohn (1998) tried to
establish how the US government reacted to thenawglation of public debt. Using annual fiscal
data observation from 1916 to 1995, the resultsveldathat the US government had responded to
increases in the debt to GDP ratio by raising thagry surplus through either cutting non-interest
expenditure or raising revenue. Therefore, this stasng empirical evidence to believe that U.S
fiscal policy is consistent with an increase in gggment debt.

Blanchardet al. (1990) proposed a forward looking approach aredhday tax-gap indicators. This
approach recognizes the conditions which ensuré ttiea inter-temporal budget constraint is
satisfied at any given fiscal policy. These inclumeseries of tax and expenditure policies, the
current debt to GDP ratio and macroeconomic indrsatiefined by the series of interest rate and
national income growth. However, the main limitatiof the tax gap approach is in the arbitrary
choice of time horizon required and the targetedftdo GDP ratio at the end of the period. It does
not provide immediately change into policy indioas. For instance, a positive gap indicates some
budgetary pressures in the future, but it is siédadut their timing.

Fiscal policy sustainability can be assessed basmgscal reaction function. This is relatively a
new approach developed by (Bohn, 1998), and regcbethg widely used in assessing fiscal policy
sustainability (de Mello 2005; Song 2009). Thishigque allows determining if a government is
taking corrective actions to be consistent withinter-temporal budget constraint by analyzing the
relationship between primary balance and debt t& @Rios. The method suggests that if primary
balance reacts positively to debt-GDP ratios, tfesis considered as a signal that the government
is undertaking corrective actions to achieve figualicy sustainability. Bohn (1998) suggested to
test whether primary balance is a positive linearction of debt-GDP ratio. If this hold, then a
given inter-temporal budget constraint holds, hdrsmal policy is sustainable. The test framework
can be conducted by using a simple cointegratigression model if debt and primary balance are
both non-stationary while residual series are@tatiy.
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There are many studies supporting fiscal reactiomction as measure of fiscal sustainability.

deMello (2008) investigates the trend of fiscalfpenance in Brazil. Using monthly data for the

period 1995 to 2004 the empirical analysis shovas #fi levels of government responded strongly
to changes in debt by adjusting their primary budgeplus targets. The simple cointegration
regression model using ADF and PP test statisti wgd to justify sustainability condition. This

approach was also adopted by Song (2009) to sstlfpolicy sustainability in Korea using sample
observation from1970 to 2007 fiscal data. Empirreasults suggested that Korea’s fiscal policy has
been maintained in a sustainable path basing omtiaetemporal budget condition.

3.0 Methodology and Data Sources

This paper uses competing methodologies to testthehdiscal policy of Tanzania has been
sustainable. We follow the unit root test approgcbposed by Hamilton and Flavin (1986),
cointegration test approach developed by Hakkio Badh (1991) and fiscal reaction function
suggested by Bohn 1998 as they have been presentthe literature, but we involve deeper
analysis of time series by employing differentsestatistic.

3.1 Unit root test

Consider the first order autoregressive model whely contain a unit root.

d, =Ad, +¢, (1)

Where ddenotes the current debt stock andid the debt stock lagged one perieds the white
noise error term with zero-mean and constant vegialVhenl = 1 the regression equation (1)
become a non-stationary process, if this happefigbal policy is unsustainable. Whér< 1, the
series in the model is stationary, at this poietfiscal policy is regarded to be sustainable besau
interest rate is growing faster than the debt stecid the creditors will be willing to lend the
government since it is making promise to pay bdek debt. Therefore stationarity is desirable
because it ensure that the fiscal policy engagetidgovernment is on the sustainable path.

3.1.1 Augmented Dickey-Fuller (ADF) Test statistic
As shown in equation (1) that whénr= 1 then the time series follow a non-stationaigcpss. The
idea of ADF unit root test for non-stationaritytesregress on its lagged one period value qf d
and find out whether the estimateds statistically equal to unit or not. The regressnodel(1) can
be manipulated by subtracting;dn both sides to get

dt - dt—l =1 _1)dt—1 &, (2)

This can also be presented as

Adt = ,Odt-l +E (3)

Wherep = (A- 1), andA denotes the first difference operator. Followihig imodification, we would
estimate the regression equation under equatioar|@]test for the null hypothesis @& 0 against
the alternative hypothesis pf< 0. Therefore ifp = 0, thenk = 1, meaning that the series under
consideration is non-stationary. The point of iegtrin making decision on rejection or non-
rejection of the null hypothesis pf= 0 is to follow Dickey and Fuller (DF) test stdic, and DF
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test statistic is based on the assumption thaetier term £ ) of the regression is a white noise.
However, in most cases the DF test have been fdandave low power to detect the serial
correlation in the error term of the regressionetiseries. Due to this problem the Augmented
Dickey-Fuller test statistic have been developedettitute the problem. In ADF test statistic the
lag of the first difference are incorporated in thgression equation in order to make the regressio
error term to follow a white noise process, thea thgression model can be represented in the
following form

Ad, = pd, + Bd,, +&, (4)

The model (4) can include deterministic componewchsas drift and trend, in this case the model
can be presented as
Ad, =a+f,+pd,, + 3, +é, (5)
Wherea denotes a constant(driff),is the coefficient on time trend serigds the coefficient of d,
Adi = d -di.; is the first difference of:d d.; is a lagged once order of dd.; represents changed
lagged values;; is error term of the autoregressive of order pwiNihe regression equation can be
decomposed into three possible regression models:-
0] Pure random walk without a drift, this is defined imposinga =0 = 0p =0 to
equation (5) which lead to obtain the following rabd
Adt = mt—l +E (6)
(i) A random walk with drift, it is obtained by settifig= O p = 0 to equation (5) then
the model become
Ad, =a+pd; +Ad,, te, (7)

(i)  Deterministic trend with drift, is derived by setif # O to equation (5) then the
model become
Adt =a+ :Bt + mt—l + &dt—l +& (8)
The parameter of interest in the Augmented DickeleF test isp. Forp = 0 the @dseries contain a
unit root.

3.1.2 Phillips-Perron (PP) Test statistic

Phillips-Perron unit root test is an alternativeatgy for allowing errors that are not independent
identically distributed. It deals with potentialrisé correlation in errors by applying a correction

factors that estimates the long run variance of éher process. Similar to ADF test, PP test
requires specification of a lag order which indésathe number of lags to be included in the long
run variance estimate. More important PP tests trthghmore powerful than the ADF test. So far
they use the same critical values.

3.1.3 KPSS Test statistic

ADF and PP unit root tests are specific for thd hypothesis that a time series are stationary in
their first difference integration order. On othe&nd, stationarity tests are for the null hypothesi
that the series are stationary at zero integrairder. In line with this, KPSS test is commonlydise
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to test the stationarity. KPSS test is derived ftbm Autoregressive Moving average (ARMA). Let
us consider the ARMA model with deterministic comepot of drift and trend below:-

Ad, =a+ [+ pdiy + 4 (9a)
He =ty T & (9b)

Whereg; is error termy; is a residual zero order integration serjess a pure random walk with
innovation error variancg.

3.2 Cointegration Test
Our concern is to test the regression model
R =a+ G +¢, (10)
Wherea is a constant or intercedi, is the slope ang; is the regression error term. If the null
hypothesis of unit root is rejected, then the loag equilibrium relationship in the form of OLS
regression is estimated. Although we understantttiteae are several test statistic, we will rely
only Engle and Granger cointegration test whiclvidely used. According to Engle and Granger
(1987), in order to determine whether the two \@€sa are cointegrated, it is necessary to follow
the following steps:-

(1) Pre-test each variable to examine their ordertefiration

(i) Estimate the Error Correction Model (ECM)
When these variables are integrated of the same,dften it should be tested if these variables are
cointegrated. The purpose of pre-test is to detegrttie order of integration of each variable. This
will enable to meet the necessary requirement oftegration that two variables are integrated of
the same order. This is facilitated by unit rodtt teo show if there is a non-stationary process in
each variable of observation. We apply the follajvd@utoregressive models

AR =a+8 + AR+ R, +¢, (11)

Where R stand for government revenuedenotes a constant(drif, is the coefficient on time
trend series). is the coefficient of lagged once revena&; is the first difference of R R.; is a
lagged once order of {RAR:; represents differenced lagged values,s error term of the
autoregressive of order P. The government expemrdgeries can also represented with the same
form of the above autoregressive model.

If the variables R and G are cointegrated, thenGQh8 gives the indication that there is a long-run
equilibrium relationship among these variable.dfirmate offf range from 0.5 to 1 this is regarded

as strong relationship. After estimating the OL8ression, the next step is to determine if the
variables are cointegrated or not. This involvet uoot test on the residual series by using the tes
statistics. The residual series which is denotegq; by a series of estimated values of the deviation
from the long-run relationship and they are esteddtom:-

#=R-R (12)

3.2.1 Estimate the Error Correction Model (ECM)
Error correction model (ECM) is used to investigatewhat way fiscal variable change and
converge toward new equilibrium in the event ofeemél shock on fiscal variables. Since non-
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stationary series shocks have permanent effectdhamdeffect never dies over time, hence they
will not go back to the previous equilibrium; inatethey will converge to a new equilibrium where
cointegration between the variables holds. As @mgable such as R and G are cointegrated we can
run the error correction model as below

AR =B+ BAG, + Lol t &, (13)

Here R and G are I(1) variablgsis the interceptf}, is the short run error correction coefficiey,
is the long run error correction coefficient estiethin modelg; is the white noisey.; is the one
period lag residual of the model and is also knasrequilibrium error term of one lag. This, is

the error term that guides the variables R and ®@E&ystem to restore back to equilibrium.

3.2.2 Johansen cointegration test

Johansen test is one of the methods which can bd te test the number of cointegrating
relationship using VECM. Similar to any other hypegis test, the inference is made by comparing
the critical values and test statistics. If testtistics is greater than critical value, then th#l n
hypothesis is rejected. Johansen proposed twadHdad ratio statistics namely the trace statistics
and eigenvalue. These will be provided by stattwswé. The null hypothesis to be tested is that
there is no number of cointegration relationshipsk = r = 0).

3.3 Data

The time series data applied for fiscal sustaiitgist model were obtained from various sources
including the Bank of Tanzania, Tanzania Revenuééuty, Ministry of Finance and National
Bureau of Statistics. The data used to estimatenpatiers are observations of annual data over the
period 1970-2011. The sample size was determinetdogvailability of the data.

The time series data variable includes nominal somlinted central government debt, government
expenditure, government revenue, and budget deficimary deficit and GDP. All variable are
converted into real values by dividing each nomiedue to GDP deflator and then express them
relative to GDP (dividing each variable to real QDPhe purpose of this transformation is to take
into consideration of economic interpretation; sudmsformation really takes into account the
dimension of the economy. Then the variables afiaetkas follow:-

0] R is real government revenues which includes taresnon-taxes

(i) G is real government expenditure (inclusive of ies¢ payment

(i) d is real undiscounted central government debt

(iv) b is the real budget deficit

(V) GDP is the real gross domestic product.

(vi)  pSis areal primary balance

4.0 Estimation

4.1 Unit Root Test

The results of ADF and PP in Table 1 and 2 repbeasthe null hypothesis of unit root tests of real
central government debt is not rejected at 5 pet lexel of significance for the period 1970-2011.
At the same time the result in Table 3 for the cas&PSS test indicates the rejection of null
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hypothesis of trend stationary for central governnuebt series at 5 per cent level of significance.
Hence we make a conclusion that there is a unitinothhe data generating process of the debt data.

Table 1: ADF Unit root test results for debt

No constant Constant Constant and Trend
Test statistics -0.485 -2.285 -2.262
Critical Values 1% -2.641 -3.668 -4.27
Critical Values 5% -1.95 -2.966 -3.552
Critical Values 10% -1.605 -2.616 -3.211

Table 2: PP Unit root test results for debt serieat lag1l

No constant Constant Constant and Trend
Z(rho) -0.22 -6.906 -6.826
Z(tau) -0.156 -2.054 -2.262
Critical values 5%
Z(rho) -7.508 -12.916 -18.888
Z(tau) -1.95 -2.964 -3.548

Table 3: KPSS test results for trend stationary debseries

Lag order Test statistic
0 0.402
1 0.214

Since the three unit root test statistics abovkl yiensistent results that the central governmebt d
series follow non-stationary process. Thereforekitig our results to the condition of inter-
temporal budget constraint outlined in the literafut is possible to conclude that the fiscal ppli

of Tanzania from 1970-2011 has been unsustaindible. central government debt to GDP is
growing faster that the level of primary surplusiest is required to offset the current debt. If we
assume that the fiscal policy would continue in shene path for the distant future, there is a great
possibility to threaten fiscal solvency.

4.2 Co-integration tests

We also used alternative approach for assessiog sistainability in Tanzania. We tested the null
hypothesis for no cointegration between governnsgending and revenues expressed to GDP
ratio. Engle and Granger and Johansen methodsadeged to facilitate the test. We started with
Engle and Granger method, and the regression nsodgcted to this test is

R =a+[G, +¢ (14)
The null against alternative hypothesis

Ho:p=1

Hi: B #1
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The first step was to conduct a pre-test in ordendamine the presence of unit root for government
expenditure and revenue as a ratio to GDP, andiaealf they are best characterised by 1(0) and
I(1) integration. This is the necessary requiremehtcointegration that two variables should
integrated of the same order. The class of ADFaRiPKPSS unit root tests are employed to show
whether there is a unit root in each variable cfeslation.

4.2.1 Pre-test step
The autoregressive model through equation 15 tbel®wv were tested for 1(0) and I(1) integration
of government revenue and expenditure respectively

R=a+ AR +n, (15)
AR =a+pR_ +n, (16)
Gt =a+AGt—1 +,7t (17)
AG, =a+ pG_, +1, (18)

For the regression equations [15] and [17] we Isetrull hypothesis of non-stationarity= 1 and

for the case of equations [16] and [18] the nufppdthesis against alternativepis= 0.We also reject
the null hypothesis when the test statistic is tgnethan critical value in absolute value. Accogdin
to the results summarized in Table 4 for the cdseoth ADF and PP unit root test, there is no
evidence to reject the null hypothesis that theegoment expenditure and revenue are all non-
stationary in levels. However, it is possible tondode that all the series of the government
expenditure and revenue are stationary of thediftrences.

Table 4: ADF and PP unit root test results for R G; and Pbt

Variable ADF PP Critical(zt) Remarks
R(0) -2.154 -2.238 -2.964 Unit root
Gil(0) -1.201 -1.323 -2.964 Unit root
Phl(0) -1.735 -1.818 -2.964 Unit root
Ri(1) -7.301 -7.371 -2.966 Stationary
Gil(2) -6.18 -6.18 -2.966 Stationary
Phl(1) -5.805 -5.797 -2.966 Stationary

Critical value z(t) 5%

4.2.2 The second step for cointegration test

The second step was to estimate the Ordinary Leaqsare (OLS) regression model and test the
statistical significance of the coefficient of thependent variable of Gt. The results are reponted
Table 5.
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Table 5:Cointegration regression equilibrium resuls (R = a + BG; +g )

Revenue Coefficient Std error t-statistics P-Value
Expenditure 0.2237 0.0576 3.88 0.000
Constant 0.9133 0.117 7.8 0.000

R? = 0.2894 Durbin-Watson 0.8896

R =0.0911+10.22365G, (19)

In order to be confident that our model is not guus we have also conducted diagnostic test and
compare Durbin-Watson (d) statistic and R-squaf® (Re find d-statistic = 0.8896397 whil&é R

0 .2894. Since d-statistic is greater thanttien our model is not spurious, then we proceée. T
coefficient of G is positive and statistically significant at 5%véé This imply that when the
government expenditure increase by 100%, then tevarcrease by 22%. It can also be shown that
the model does not fit the data well, sincé i® 0.289 which suggest that only 28.9% of the
variation in the government revenue is explainedtliy changes in government expenditure.
However, our interest was to test the null hypdthed no cointegration between government
revenues and expenditure. This was made possiblestiyating the residual of our regression
model and then tests the stationarity of the sefi¢lse residual.

Estimates, = R - (0.0911+0.22365,) (20)
The formal ADF unit root test was adopted to test stationarity of the residual of the following

form:
Dt = =Pl + &, (21)

Table 6: The ADF unit root test results for residal 1(1) with no constant

Test Statistics Critical value 1% Critical value 5% Critical value 10%

Z(t) -3.132 -3.662 -2.964 -2.614

P-value for z(t) = 0.0245

The null hypothesis of coefficient of first lag sidual is zero, b p = 0, if the null hypothesis is
rejected then the series is stationary and thelgsion is that the government revenue and
expenditure are cointegrated.

4.2.3 Error Correction Model (ECM)

Although government expenditure and revenue forz&am@m are not cointegrated, we are also
interested to estimate the error correction modebrder to examine the speed at which these
variables takes to adjust toward equilibrium whéeré is an event of external shock. The
appropriate estimation model for Error Correctioroddl (ECM) is conducted by running the
regression below:-

AR{ :ﬁl+lBZAGt +ﬁ3ﬂt—l+£t (22)
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Table 7: Results of Error Correction Model (ECM)

Revenue Coefficient Std error t-statistics P-Value
D.Expenditure 0.2517 0.0848 0.3 0.768
L.residual -0.4865 0.1352 -3.6 0.001
Constatnt 0.0009 0.0019 0.5 0.621
R°=0.2788

The ECM estimation i€AR = 0.0009+ 0.2517AG, - 0.486%,_, (23)

From the above equation the coefficient of laggeckaesidual enter with a correct sign of negative
0.4865 and is statistically significant differenbrih zero, which means that the speed of adjustment
back to new equilibrium is only 48.65% annually.

4.3 Fiscal reaction function

Bohn (1998) developed the assumption that fischtyds sustainable as long as primary balance
and debt to GDP ratio are cointegrated. In conardb this assumption we adopt cointegration test
in order to analyses the Tanzania fiscal sustdibabrhe main purpose is to make a robust check
of the results obtained earlier, as well as to finect evidence if the government is undertaking

corrective measure against debt accumulation. Whestep approach of Engle and Granger method
was used to validate the sustainability conditiofidwing that, primary balance and government

debt to GDP ratios are non-stationary, then wetktte cointegration between primary balance and
debt to GDP ratio by estimating the following resgien equation with OLS.

pPS =a+fd +e (24)

The regression results of equation [24] in Tableh®w a negative and statistically significant
coefficient offf = -0.2578. This has implication that, 1 per cecteéases of debt relative to GDP the
primary surplus on average decreases by 0.2578.

Table 8: Regression results: Primary balance on d&to GDP

Primary balance Coefficients Std error Test-statistics P-value
Debt 0.25771 0.0543: -4.74 0.000
Constant 1.284: 1.2667 1.01 0.317

R? = 0.3779; Durbin Watson= 1.8479829

We further employed the ECM to check for the spaedhich the primary balance and debt GDP
adjust to new equilibrium when there are some cbkangf fiscal policies. We estimated the
following equation.

ApS = B, + BAd, + Both; + €,

42 |Page



African Journal of Economic Review, Volume 1, |sausuly 2013

Table 9: Error correction model: Primary balance ondebt to GDP

D.PrimayBalance Coefficients Std.Error Test-statiSts P-value
D.debt -0.5443653 0.9984 -5.45 0.768
L.residual -0.4198283 0.1119 -3.75 0.001
Constant 0.2844308 0.3106 0.92 0.366
R*=0.4682

The ECM estimation:-

ApS =0.2844308-0.544365Ad, — 04198283,

The results in Table 9 shows that the coefficidrmesiduals lagged once has entered with a correct
sign of negative and it is statistically signifitawhich means that it takes 41.98 speed annuatly f
primary balance to adjust towards a new equilibrivith the increase debt to GDP. On the other
hand, the model shows that the short run equilibdoetween primary surplus and debt to GDP is -
0.544.

4.4 Johansen cointegration test

Due to the limitations of Engle and Grange methewdsadopt Johansen cointegration test in order
to ensure that our results are precise. We setuh@gainst alternative hypothesis as followH&: r

0 H1: r > 0, where r is the number of variablesalithave long run equilibrium relationships. The
results in Table10, shows that the null hypothes$isio cointegration is rejected at 5% level of
significance.

Table10: Johansen cointegration test results

Rank Trace statistics Critical value 5%
0 29.4204 15.41
1 3.6694* 3.76

Following both methods of Engle and Granger ancidsén cointegration test producing the same
results, it can be possible to interpret that tleweghment revenues and expenditures are
cointegrated, and the results can be used to afisedscal policy sustainability for Tanzania
between 1970 and 2011. Since we follow Hakkio andiR1991), then fiscal policy is sustainable
when = 1. In this context the test statistics in ousule shows that government revenue and
expenditures are cointegrated but the coefficentl. That is to say, 1% increases of government
expenditure relative to GDP, revenue on averageeases by 0.22 per cent relative to GDP.
Therefore, it is possible to conclude that fisaaiqy in Tanzania may not have been sustainable for
the period 1970 -2011 because government expeadtdribited high growth than revenue.
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5.0  Conclusion and Policy Implications

The inter-temporal budget constraint has been asetlbenchmark for analysis of sustainability of
fiscal policy. We have addressed the issue of [fisagtainability in Tanzania using competing
methodologies for the tests. Our findings are #tabrding to the unit root tests, we found that the
data generating process of debt to GDP ratio falown-stationary process, hence violating the
inter-temporal budget constraint. Further evidesitews that the presence of unit root in the data
generating process of debt to GDP ratio is withdeterministic component of drift and trend; we
can interpret this process to be consistent witeeiunsustainable or strong sustainable condition
of fiscal policy. If there would be positive dridind trend in the series of the debt, there would be
additional evidence to conclude that the fiscaligyls unsustainable. Alternatively, we have
applied Engle and Granger and Johansen methodstahte cointegration between government
revenue and expenditure.

Both methods yield similar results that there isnmgration between government revenue and
expenditure but the estimated cointegrated coefiid is statistically significant less than one. As a
result, government expenditure is growing fastanthevenue. For example estimate coefficient for
real government expenditure and revenue express&DP ratio shows that 100% increase in
government expenditure, revenues increase by oB8Bp. 2ZTherefore, we can regard this as
unsustainable level. In addition to the resultsawmigd through unit root and cointegration tests, th
fiscal reaction function analysis shows that thanpry surplus and debt to GDP ratio have a
negative linear relationship. Therefore we findtlier evidence that the inter-temporal budget
constraint for Tanzania has been violated for tegop and the government is not undertaking
corrective measure to counteract the accumulatiatebt, especially by adjusting policies of taxes
and revenues which could have significant impadnterest rate growth.

Consequently, our results show that fiscal perforceain Tanzania is plausible unsustainable
according to the three alternative approaches uselis paper. These results appear to be not
consistent with the evolution of policy changeds tave been taking place since 1986. We further
argue that the remarkable decrease in deficit betiee ends of 1980s and earlier of 1990s was not
caused by the policies changes, but was due tdadtic changes. Although the approaches
implemented in this paper to tests fiscal sustdiityabhave been widely supported in the literature,
they have limited practicability. The main reasan that the tests are based on the past
characteristics of data generating process of Ifiaggregates, while the sustainability of fiscal
policy is related to their future characteristigsen if the fiscal policy is unsustainable, goveemm
could still claim that a policy change designedtfoe future would make it sustainable. Therefore,
the tests may provide an irrelevant guide on fipcoédicy in the future.

We further argue that any conclusion to be derifredn our results should bear in mind the
limitations of the analysis, due to the fact thas tanalysis is based on the past data generating
process and, consequently the future evolutionoity changes and their impact on current fiscal
performance are not taken into account. Theretbwe fiscal sustainability in Tanzania should be
interpreted in the sense that there are problemsarketing debt which are expected to arise under
the assumption that the variables involved follbe behavior of the past in the future, which forms
the condition of a sustainability analysis. We sgga future work to follow either tax gap
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indicators proposed by Blanchard (1990) or fistahse index proposed by Polito (2007), these two
distinct indices are more forward looking approadhich focuses on the short-term implications of
the current fiscal policy. Since fiscal policy clgas over time, then forward looking approach
would be appropriate measure for fiscal sustaiitghiiat reflects these changes.
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