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Abstract

This thesis deals with two related issues of fiqualicy optimality and fiscal policy

sustainability in Indonesia. In Chapter 2, | exaed whether fiscal policy has been
optimal based on the tax smoothing hypothesisChapter 3 and 4, | performed two
different fiscal policy sustainability analyses. Ghapter 3 analysis is based on the
government intertemporal budget constraint (IBQJrapch, while in Chapter 4 analysis
is based on Bohn’s Model Based Sustainability (MB&)roach. In general, | found that
fiscal policy in Indonesia since 1970s has beein@itand sustainable, at least in the

intertemporal dimension.
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Chapter 1
| ntroduction

1.1 General Remarks

Fiscal deficits are common features in both dewedognd developing countries. One of the
possible reasons for the existence of fiscal defgitax smoothing. According to tax

smoothing theory, the optimal fiscal policy is teelp the tax rates relatively constant over
time and cope with temporary increases in experally running fiscal deficits and issuing

public debt for financing the deficits. Temporamncieasing tax rates may be socially
wasteful because the distortive costs of taxatieneiase more than proportionally with any
increase in tax rates. By preventing the needuturé tax increases, the government may

contribute to minimising the distortions to allawatefficiency caused by the tax system.

Closely related to tax smoothing is the issue sddl policy sustainability. A sustainable
fiscal policy is the one that is designed to avb&ineed for major adjustments in the future.
Once the government runs into unsustainable figohty, as characterised by persistent
large fiscal deficits, corrective measures haveaamplemented, including adjustments in

the tax rate. Therefore, the sustainability of dlspolicy is important for optimal fiscal

policy.



This dissertation deals with the issues of optifielal policy and fiscal sustainability in
Indonesia by examining time series of some keafigariables to ascertain: (1) whether the
fiscal policy has been optimal, e.g. whether itassistent with tax smoothing theory, and;

(2) whether the fiscal policy has been sustainable.

It is expected that a responsible government desigroptimal fiscal policy and keeps fiscal
policy sustainable. This thesis finds that Indoaegiscal policy since 1970 has indeed been

responsible, at least in the intertemporal dimansio

1.2 Dissertation Outline

This dissertation consists of three essays relatéidcal policy, namely tax smoothing and

fiscal policy sustainability.

The first essay is entitledT'ax Smoothing: Tests on Indonesian Data’. | examine the
evidence for tax smoothing behaviour in IndoneSiae tax smoothing hypothesis was
initially proposed byBarro (1979)and recently has been well established in thealisee on
fiscal policy. According to the tax smoothing hytpesis, since taxes are distorting so that
the timing of taxes will matter, and it will be dedble to smooth tax rates over time,
financing any temporary spending or shock to tlkébtese by creating public debt. As such,
tax smoothing implies that the tax rate will foll@vyandom walk and, hence, changes in the
tax rate will be unpredictable. Based on a battérynit root tests, | find that the tax rate
follows a random walk. Furthermore, based on uimarautoregressions and vector

autoregressions | also find that tax rate changesi@redictable, either by its own lagged



values or by lagged values of other variablesa@stfstem. These results lead to a conclusion

that fiscal behaviour in Indonesia during the sangdriod is consistent with tax smoothing.

The second essay is entitledustainability of Fiscal Policy and the Revenue-
Expenditure Nexus. The Experience of Indonesia’. | examine the sustainability of the
Indonesia fiscal policy and the dynamics of goveenmrevenue and expenditure in
controlling the size of the deficit using an annsample period from 1970 to 2010. The
literature on fiscal policy sustainability is maininterested with whether or not the
government’s intertemporal solvency constraint islated. As initially proposed by
Hamilton and Flavin (1986 stationarity of the budget deficit and debt isgistent with the
government’s intertemporal budget constralmehan and Walsh (1988, 19%4ndQuintos
(1995) argue that this is equivalent with the existentestationarity in both government
revenue and expenditure. Meanwhile, others haveeaded this issue of fiscal policy
sustainability by examining the cointegration nelaship between government revenues and
expenditures using the cointegration methodologythe case where government revenue
and expenditure are not stationary. The cointegndietween revenue and expenditure has
been considered as evidence that the intertempaoddet constraint has been respected

(Hakkio and Rush,1991; Wu, 1998; Martin, 2000; Gimat al, 2004)

Related to fiscal policy sustainability is the issaf causal relation between government’s
expenditure and revenue, or the “revenue-expereditegxus”. The examination of the
relationship between government’s revenue and alpge may shed additional light on
the dynamics of budgetary process as well as tlustagent towards the long-run budgetary

equilibrium. The results show that the governmeptiblic debt, overall budget deficit,



revenue and expenditure (as ratio to GDP) aretatliomary, favouring the conclusion of

sustainable fiscal policy in Indonesia during taeple period. Furthermore, | also find that
causality runs positively from revenue to expenditumplying that the decision to spend
depends on revenue and that higher revenue walit ne higher expenditure. These results

support the tax-and-spend hypothesis as proposeddyyman (1978)

The third paper is entitleddoes Indonesia pur sue a sustainable fiscal policy?’ | examine
the sustainability of Indonesian fiscal policy lmpking at how the primary balance-to-GDP
ratio has responded to variations of the debt-td?G&Xio, as suggested Byphn's (1998)
Model Based Sustainability approach. This apprdaamotivated by dissatisfaction with
most of the literature that use unit root and agnation tests in combination with the
intertemporal budget constraint. It is argued tin@t root or cointegration tests have low
power in rejecting the null hypothesis of a unibtrdrom near-unit-root alternatives.
Furthermore,Bohn (2005) shows that the consistency with the intertempdmadiget
constraint (IBC) is not a sufficient condition fdebt stationary. It is possible to satisfy the
IBC while simultaneously having a mildly explosipath of debt-to-GDP ratios. Using a
data set covering the period 1990 — 2010 and dtingdor measures of cyclical variations
in GDP and temporary government expenditure, | &ngignificantly positive response of
the primary balance-to-GDP ratio to variationshia tiebt-to-GDP ratio, and that response
has been stable since 2000. Moreover, | alsotfiatl the debt-to-GDP ratio tends to be
mean-reverting due to a nominal growth dividendeSenresults suggest that the government
have significant and strong fiscal response to gearin debt-to-GDP ratio and that the

stability of debt-to-GDP ratio is dependent onghewth rate of the economy.



1.3 Fiscal Policy in Indonesia

Fiscal policy is concerned with policy towards paldpending, taxation, and borrowing.
This section gives some background on fiscal pafidpdonesia, to complement the formal
statistical tests in later chapters. It focuseseamtral government policy during the last four

decades.

In the late 1960s when Soeharto’'s New Order regoame to power, replacing the
Soekarno’s Old Order regime and its shambolic ecvagolicy (Kuncoro, 2004) It
identified the failure of fiscal control as a magamtributor for the economic disintegration
of the early 1960$Asher and Booth, 1992During the Old Order regime, huge budget
deficits were financed by excessive money creatibith eventually ignited hyperinflation
in the mid-1960s. To stabilise the economy, the Kider government adopted a “balanced
budget” fiscal policy where domestic financing loé toudget deficit in the form of domestic
debt or through money creation is forbidden. Thecdevas to be financed only by foreign
aid and loans. Since the foreign aid and loans wemrded as the government’s
development revenue the then budget made balabeerlio the inflexible nature of the
balanced budget, the New Order government wastalsi&intain macroeconomic stability
successfully. Wheninflation increased as a restila dooming period, such as an oil
bonanza, the fiscal response was stiff, ensuriocgssive inflation did not occ(rill, 2000;

Thee, 2002; Rosengard 2004)

In the 1970s Indonesia benefited from two worldisbooms, in 1973/74 and in 1978/79.
The windfall revenues from the oil taxes paid bg tbreign oil companies operating in

Indonesia greatly increased the domestic (nonfaiBnues of the government budget and



led to a further increase in government savingsiddethe government was able to allocate
greater proportion of development expenditure thrizced by government savings instead
of foreign aid. The government was also able tcaerpits overhead through an equally
rapid increase of the routine bud@eétintjoro-jakti, 1988) The rapid growth in oil revenues,
unfortunately, made efforts to collect non-oil datie revenues, such as income and sales
tax, less urgent. Dependence on oil tax revenueSnt@d to increase such that by 1980,
non-oil tax revenues accounted for less than 3@est of total tax revenues and only 25
per cent of total budget revenugssher and Booth, 1992; Fane, 1999; Kuncoro, 2004)
Ironically the budget deficit did not decline duginil booms. The budget deficit continued

to increase and spurred an equally rapidly risorgign debt to close the budget gap.

The 1980s saw two consecutive collapses of wodd’prices in 1982 to early 1986 which
ended the windfall of oil revenues. When the oiicgs began to drop in 1982, the
government was forced to restrain its expenditutesth routine and development
expenditures, including the deferral of severagjdascale public sector projectShee,
2002) The government recognised that it could no lomglron revenues from oil and the
effort to intensify the collection of non-oil taxescame a top priority. In order to increase
revenues from non-oil taxes, the government lauthchenajor tax reform in late 1983
comprising a new income tax law which entered fotge on 1 January 1984 and a Value
Added Tax (VAT) law which was made effective on friA1985(Gillis, 1985; Kuncoro,
2004) The tax reform had successfully increase the tapoe of revenues from non-oil
tax. Between 1984 and 1989, government revenues iiian-oil sources rose from 34 per
cent of total domestic revenues to 59 per ¢elaickie and Sjahrir, 1989Between 1986 and

1996, real GDP grew by an average annual rate/qér. cenfFane, 1999)Even the 1986-



87 fall in oil prices, from US$28 per barrel to US%er barrel, was not especially disruptive
to the government budget. Budget surpluses duhiisgperiod were positive at around 13.1

per cent of GDP. Public debt was a manageable 28am of GDRBIlondalet al, 2009)

This benign fiscal environment changed with theaASinancial Crisis (AFC) of 1997-98.
During the crisis period, the rupiah lost aboutrfifih of its value from a pre-crisis rate of
about 2,500 rupiah per US dollar to around 17,5680Us$ dollar by January 1998 and the
economy contracted over 13 per cent (or 15 peringrer capita terms) in 1998lill, 2007).
The dramatic depreciation of rupiah during theisrmgiickly translated into banking crisis
due to currency and maturity mismatches in banésirice sheets combined with protracted
bank runs as market confidence in banking sectaseving following the closure of 16
small and deeply insolvent private banks in 1 Noveril997(Nasution, 1998; Pangestu,

2003)

On the fiscal side, the AFC had left a sharp ireeeia public debt in 2000 which reflects
expensive cost of restructuring and recapitaligimg collapsing banking system, and a
widening budget deficit due to the need to provideal stimulus to the crisis-hit domestic
economy in 1997-1999. The government had to boreavily from IMF in order to
stabilise the exchange rate, finance the domestigdt deficit and provide a social safety
net. As a result, by the end of 1998, the ratipuddlic indebtedness to GDP rose to about 58
per cent from around 38 per cent of GDP in 199#thHeumore, the collapse of banking
system in the aftermath of the Asian financialisrferced the government, in accordance
with the IMF recommendation, to undertake a prograimbanking restructuring and

recapitalisation from 1998 to 2000. This programsvexpensive and necessitated the



government to issue bonds (estimated at about Rjpifleh). The depreciation of the rupiah
also increased the local currency value of thegpisting government debt, which was owed
predominantly to external official creditors. Asesult, public indebtedness climbed to 85
per cent of GDP in 1999 and reached its peak pe88ent of GDP in 200®angestu, 2003;
Kuncoro, 2004; Ministry of Finance, 2010; World Bag2014) Therefore, the issue of fiscal
sustainability and debt management was becomirggiaus concern among scholars and
policy makers during that time. As noted Tayee (2003)there was a danger that a growing
fiscal deficit will spiral out of control in the mefew years as the interest of and subsequently
principal of government bonds issued since 199%B&ue in 2004. The government took
important measures to lessen the burden of the dbudgcluding requesting for a
rescheduling of repayments of principal and inteoégs foreign debts, and refinancing and

stretching out amortisation of domestic debt.

This century has seen gradual and uneven recoyethedndonesian economy from the
crisis. Since 2000, the fiscal deficit had beensgsiently maintained below 3 per cent of
GDP and this, combined with stronger economic gnoletwver interest rate and modest sales
of nationalised distress assets, helped the pdblt-to-GDP ratio to consistently decline
since 200X Hill, 2007; Sangsubhan and Basri, 201Phere have also been further reforms
on the budgetary side. In 2000, the governmentgédduhe format of budget by adopting
the international standard of the Government FirsuStatistics (GFS) for its budget report.
The fiscal year also changed from 1 April to 31 8am subsequent year, to 1 January
through 31 December. Moreover, the current budgsesm also introduced financing items
that apprise sources of financing government spgndiuch as privatisation, government

debt and foreign loans which before were all sintpated as “development revenue” in



order to balance the budget. In 2001, the govemimé&oduced “balancing funds” into the
budget to anticipate the decentralisation of autyhdo local governments. In 2003, there
was a conscious effort to imitate the Maastricktdl rule by enacting The State Finances
Law No. 17/2003 which caps the budget deficit peBcent of GDP, and accumulated public
debt to less than 60 per cent of GDP. These fiadabk helped to reinforce the already
favourable fiscal outcomes. Indonesia’s public aelitinued to decline and in 2008 reached

about 33 per cent of GDP.

In 2008, the Global Financial Crisis (GFC), whitkrsmed from the sub-prime mortgage
crisis in the U.S., impacted the Indonesian econtimgugh the international trade channel
(Basri and Rahardja, 2010Jhe fourth quarter of 2008 saw exports growthtéebnly about
1.82 per cent, the lowest since 1986, which lealdecline in economic growth from 6.1 per
cent to 5.2 per cent on yearly ba@Sigiheruw et al., 2009)The world economic slowdown
since the early 2008 threatened to confine govenbtrmevenues while raising the fiscal
deficit. The government responded this situationtdiing various policy measures to
increase, especially, tax revenues, in terms of¢éaxpliance intensification, broadening tax
base, modernisation of tax administration and taoreement. Accordingly, government
revenue increased significantly 38.6 per cent wiial pretty higher than the 2007 revenue
growth of 11 per cent. Meanwhile, tax revenues wgr&4.2 per cent to 108.1 per cent of
the Revised 2008 budget, well ahead of the 2007réarnue growth of 20 per cent.
Government expenditure also increased due to ingigion of various price stabilisation
programs which aimed to mitigate the adverse impatiie GFC. Expenditure growth was
30 per cent well above the 2007 growth of 13.6 gemt with spending on subsidies

increasing by 83.3 per cent, mostly subsidies el fand electricity. Through these



developments in revenues and expenditures, figfaidin 2008 came to only 0.1 per cent
of GDP (Rp4.2 trillion), far below the Revised 2088dget of 2.1 per cent of GDP (Rp51.3

trillion). Meanwhile, the public debt-to-GDP ratiecreased to 33.2 per cent of GDP.

In 2009, with downward revision to Indonesia’s emmic growth to 4.0-4.7 per cent, the
government enacted a counter-cyclical fiscal stimydackage worth about Rp73.3 trillion
(or around US$6.4 billion, or equivalent to 1.5 gent of GDP). The package contained
three major categories: income tax cuts (persar@me tax from 35 to 30 percent and
corporate income tax from 30 to 28 per cent), waivd tax and import duties, and subsidies
and government expenditures. The aim of the fisgalulus was to stimulate spending by
households and corporations in order to softeriirgatverse impact of the GFC. This fiscal
stimulus, especially the tax cuts, along with otheod policies in monetary, banking and
financial sectors, and also some luck, had prowdretable to make the adverse impact of
GFC on Indonesian economy relatively limited conegato other countries in the region,
including Singapore, Malaysia and Thailand. Indeead2009, when the global economy
recorded negative growth, Indonesia grew by 4.5 gest which was the third fastest
growing G-20 country after China and IndBasri and Rahardja, 2011; Sangsubhan and
Basri, 2012; Basri, 2013)mpressively, amidst the GFC, the government stalsable to
maintain a low budget deficit of 1.6 per cent of B@hile the public debt-to-GDP ratio fell

to 28.3 per cent.

Recently, in the wake of the GFC, fiscal policy bagn directed to provide stimulus to the
economy while keeping fiscal sustainability. On tegenue side, policies were aimed at

extending revenue sources, particularly in taxatfon the expenditure side, the policies

10



were focused on efforts to stimulate the economrme €ucial issue, related to the quality of
government expenditure, is to create more figuate by relocating items in the government
budget, such as subsidies for fuel, to producte@as(Basri and Rahardja, 2011; Howes
and Davies, 2014)n financing the budget deficit, the governmesédi non-debt and debt
financing both from domestic and foreign sourceswklver, the priority is the financing
from domestic sources and seek to reduce dependarfoeeign financing. This policy has
been carried out while continuously reducing thétde-GDP ratio, to ensure fiscal
sustainability. In 2010, the debt-to-GDP has furtihecreased to 26.1 per cent. By 2014, the
debt-to-GDP ratio was estimated to have fallerdt@ per cent of GDRMinistry of Finance,

2015)

11
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Chapter 2
Tax Smoothing: Testson Indonesian Data

2.1 Introduction

This paper tests for tax smoothing behaviour irolesia. According to the tax smoothing
model, the government smooths the tax rate by dprgahe burden of raising distortionary
taxes over time in order to minimise the impliedifese losses (or excess burden) from
taxation for a given path of government spendingcakdingly, temporary changes in
government spending and output will result in budgealances (surplus or deficit) and
public debt should serve as a buffer against ticegsity of temporarily changing tax rates.
Prescott (1977pioneered the normative theory aBdrro (1979, 1981jargue that tax

smoothing is also a positive theory of public delbihagement.

In a stochastic economy with an incomplete se@itharket, tax smoothing means that the
tax rate approximates a random walk and, henceyggsain the tax rate are unpredictable
(Barro, 1981; Kingston, 1984; Kingston and Layt®®886; Kingston, 1991; Strazicich 1996,
1997, 2002)In this paper, | examine these two implicatiohsa® smoothing for the case
of Indonesia. First, | test the random walk behavf the tax rate by performing unit root
tests. | find that the tax rate is nonstationanyeeessary condition for it to follow a random
walk. Second, | test whether changes in tax rageedictable. For this purpose, changes in

the tax rate are regressed on a vector of laggedbles, including changes in government
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expenditure and growth of real output. The ressiiggest that changes in the tax rate are
unpredictable by its own lags and also by lags @mfeghment expenditure changes and

growth of real GDP. These results suggest tax smmupby the government.

2.2 Moreon Public Financein Indonesia

According toBlondal et al., (2009)and as explained previously, Indonesia has histidy
maintained a responsible and conservative fiscitygdocusing on sustaining aggregate
fiscal discipline. In the years prior to the Asifimancial crisis 1997/98, the budget had a
moderate surplus (1-3 per cent of GDP) and puldlat dvas relatively low (25 per cent of
GDP). In 1997/98, the Asian financial crisis hilétmesia’s economy severely. The economy
declined by over 13 per cent of GDP in 1998, foko\vby negligible growth in 1999. In the
immediate aftermath of the crisis, and again astimesd previously, government debt
increased dramatically and reached almost 100gy@raf GDP in 1999, reflecting the cost
of providing liquidity and eventually the take-owafrthe collapsing banking system. Most
of the increase stemmed from the domestic publat, dehich had hitherto been negligible.
Nonetheless, fiscal policy continued on a respd@sibd conservative track and acted as an
anchor for the whole economy. Even during the heaftthe fiscal crisis, budget deficits
were maintained at modest levels (reaching a high® per cent of GDP in 1999). This
situation was the result of major expenditure eutargely in public investment and other
development expenditures — to offset lower levétewvenue and rising interest expenditures

to finance the growing level of debt.

In recent years, fiscal policy in Indonesia hasrbebaracterized by low deficits and
declining debt ratios. Since 2000, fiscal defigisre rarely greater than 2 percent of GDP

and debt levels have come down substantially, regcbout 27 percent of GDP in 2010.
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This situation reflects the steadily improving econc performance as well as the proceeds

from the sale of assets taken over during thescrisi

As described irHill (2000), the structure of government’s revenue duringNleev Order
regime (1967-1998) was characterized by the altenpaelative importance of the three
main aggregates, i.e. oil and gas revenue, nodeoilestic revenue (NODR, consisting of
tax and non-tax revenues), and foreign aid (origordorrowing, which was treated as
revenue, i.e. development revenue). The New Ordeemment adopted a “dynamic
balanced budget rule” in which all current (“ro@in expenditures and a portion of capital
(“investment”) expenditures were financed domestienues which consist of tax and non-
tax revenues, and the balance of capital expemdgitwere financed by foreign loans (or also
called as foreign aid due to its concessional featu'here was no domestic public debt.
However, since foreign aid was counted as revenae,“development revenue”, the
balanced budget adhered to by the government wasallyca budget deficit financed by

foreign aid.

In the late 1960s foreign aid made important cbaotions, providing 25 to 30 percent of
revenue. Meanwhile, oil and gas contributed 1Q0tp&rcent of the total, with the remaining
50 to 60 percent coming from NODR. The oil boom1i®&70s altered these relative
contributions. From 1974/75 to 1985/86, revenuemfpil and gas became the dominant
source of the total domestic revenues, ranging fdro about 71 percent. This implied that
the revenue from oil and gas almost doubled fronp@itent of the total in 1971 to 54
percent in 1974, increasing still further to reéstpeak contribution of 71 per cent in 1981.
In the same period, the share of foreign aid eless than 20 percent, and during the early

1980s it was as low as 12 to 13 percent of the mpowent’s total revenue.
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During the oil boom of the 1970s, foreign aid cdmited an increasingly small percentage
of the development budget, from 70 to 75 per cétiteototal amount around 1970, declining
to as little as 25 per cent in 1974 and again 8019 82. However, by the late 1980s the
contribution of foreign aid had risen to about & pent (with a high of 81.6 per cent in
1988), before falling again to less than 50 pet aethe early 1990s following a decade of

strong growth.

Relying on oil and gas made the government’s reweaffiected significantly by the
fluctuations of world oil price. By 1986, duringetthow point in international oil prices, the
share of oil and gas in the government domestieme® drastically fell to about 30 per cent,
less than one-half of that of its maximum in 198t just that, even nominal value of oil
revenues fell sharply, from about Rp13 trillion1if85 to just Rp6.7 trillion in 1986. The
government responded by both increasing the rediame foreign aid and curtailing
expenditures. Foreign aid revenue rose sharplyn Rp3.6 trillion in 1985 to Rp5.8 trillion

in 1986 and about Rp10 trillion in 1988. As a shafrgovernment revenue the increase was

sharper still, from about 15 per cent to about @5gent and 30 per cent respectively.

The prospect of declining oil sector taxes becaifsthe oil market collapse in the mid-
1980s, together with an increasing recognitiorhefweaknesses in domestic tax laws, had
motivated the government to seriously implemerrapgrehensive tax reforms. In 1984-85
the government introduced tax reforms to produs®mee efficient, buoyant and “clean” tax
system, including introduction of a value added ¢&AT), the outsourcing of customs
services, and substantial modification of diregeta As a result, real NODR, particularly

tax, increased substantially after 1984.
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Over the 1974-84 periods NODR rose by some 86 gx&r whereas the increase from 1984
to 1992 was over 200 per cent. Particularly, sirarpases occurred in the mid-1980s, with
the introduction of VAT, and from the late 1980sthaMurther reforms and much more

vigorous implementation. Since 1988 the revenum frax has been the dominant source of

the government’s domestic revenue.

As the oil production is projected to decline, Easing the buoyancy of non-oil and gas tax
revenue has become a key element in fiscal adjumststiategy in Indonesia. This serves not
only to increase revenue, but also to lessen deeedon volatile oil and gas receipts. The
government seeks to raise tax revenue further t@nsifying tax collection, arguing that
Indonesia’s tax ratio at 11.2 percent of GDP is lmampared to peers; 15.7 percent in
Malaysia, 15.2 percent in Thailand and 12.2 pergenthe Philippines. Improved tax
administration has played important role in thigamrel, especially in the field of personal
income tax which is heavily dependent on a smathloer of taxpayers. For example, in
2007, nearly 60per cent of personal income taxmeee came from only lper cent of

taxpayers.

Figure 2-1displays the development of government total raeetax revenue and non-tax
revenue (as a ratio to GDP) during the last twades; 1990-2010. During that period, the
revenue ratio averaged 17.3 percent of GDP. Adeaeen the revenue fell sharply to 14.8
percent of GDP in 2000 following the drastic downtin economic activity. The revenue
ratio began recovering from 2002 onward and peakedbout 20 percent of GDP in 2008,
before declining sharply to 16 percent in 2009. Melaile, during 1990-2010 the tax ratio
was averaged at 12.7 percent of GDP. In 1990-20@0ax ratio followed a declining trend

and then began to increase in 2001.
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Figure 2-2shows the shares of tax and non-tax revenues igdliernment total current

revenue. The contribution of tax revenue is domirsach that the average share of

tax

revenue during 1990 — 2010 was about 73 percetdtalf current revenue. During 1995-

1999 the tax ratio showed a declining trend, aadisg to rise again to account for 72.7

percent of GDP in 2010.
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Figure 2-2
Tax and Non-Tax Revenues (% Current Revenue)

100 -
9 -
80
70 -
60 -
50 -
40 -
30 -
20 -
10
L o E—

49, %9y X9, o, %9, X9, X9, 2oy %95 %90 SO SO “On. 0. 0 SO SO On. S0 SO, SO
DR DN DR R RG D  RYD

Tax Revenue Non-Tax Revenue

Source: Asian Development Bank

2.3 Literatureon Tax Smoothing in Industrial Countries

There have been many attempts to test the impiicati the tax smoothing hypothesis by
using different approaches, primarily in industaluntries. The results are mixed. Some
studies test the hypothesis by checking the ranea@ik behaviour of tax rates and
predictability of changes in tax rates. For ins@giarro's (1979, 1981positive theory of
tax smoothing portends that marginal tax rateesexill be martingales. 1Barro (1981)

he uses average tax rates (tax receipts relati@\#®) as a proxy for marginal rates in the
United States and finds that the average tax emtegandom walks. Moreover, he also finds
little explanatory power for tax-rate changes frolranges in government spending and
growth of real output, implying that changes in tates would be unpredictable based on

current information. These findings are consisteith tax smoothing behaviour.
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Kingston (1984 omplements Barro’s tax smoothing theory with B&stic microeconomic
foundations. The theoretical results suggest tiatarginal collection cost of an income
tax is a martingale and that the marginal rateobime tax is in general a supermartingale,
which approximates a simple martingale insofar asgmal tax rates are “predictable” and
“small”. Tests based on a U.S. series of actuaggmalincome tax rates 1913 — 1975 accept
the hypothesis of random walk behaviour in collatticosts, and reject the parallel

hypothesis on tax rates.

Sahasakul (1986inds evidence against the tax smoothing hypotheseJnited States. He

tests the hypothesis for the United States betwlé¥8yY — 1982 by relating the current
marginal tax rate to his measures of permanentranditory components of the government
expenditure rate and some other variables. He fiemldence that tax rate responds
significantly not only to the permanent governmexpenditure rate but also to the transitory

component and the general price level, and a tierelt

Kingston and Layton (1986%est the tax smoothing hypothesis for Australianeen
1949/50 — 1980/81. They build a tax smoothing matet combines simplicity with
applicability to a small open economy. They findttthe marginal rate of income tax on
average male weekly earnings is a random walktlaatdts changes cannot be predicted by
a vector of forcing variables which includes changegovernment spending and growth of
real output. These results confirm tax smoothingoatiyesis. Moreover, since they also find
some evidence against random-walk behaviour ofameetax rates, public sector outlays
and receipts as percentage of GDP, and averagewealdy earnings, they conclude that

their failure to reject the tax smoothing hypotkéasiprobably not just a statistical artefact.

24



More recent studies use a different approach tothestax smoothing hypothesis. Rather
than examining the random walk behaviour and tlegliptability of tax rate changes, they
test the hypothesis by examining whether the fistlcit is informative about future
changes in government expenditures. The governsetst the budget surplus equal to
expected changes in government expenditure. Whaenebiture is expected to increase, the
government runs a budget surplus, and when expead# expected to fall, the government
runs a budget deficit. For examplégjang and Lin (1993andGhosh (1995gxamine the
time series properties of North American data uiiegvector autoregression technique, and
find that increases in the budget surplus signalréuincreases in government expenditure,
which is evidence in favour of tax smoothing. Inntast, Olekalns (1997)finds for
Australian post-World War 1l data that the budgetptus has been too volatile to be fully
consistent with tax smoothin@lekalns and Crosby (1998xamine long-run data covering
all of the twentieth and some of the nineteenthiurgs for Australia, the United Kingdom,

and the United States and find that tax smoottgragcepted only for the United States.

Fisher and Kingston (200fake issue with the Ghosh approach, for two ietated reasons.
First, Ghosh’s theoretical development proceedgsemms of “trend” GDP: shocks to
government noninterest outlays are the only onedelterd. Accordingly, Ghosh assumes
the tax base follows a smooth deterministic tréfdwever, when he turns to empirical
implementation, Ghosh deflates outlays and othentjties by actual GDP, which is not
smooth. What is described as “government experaiigractually the ratio of government
spending to GDP. In this way, shocks to governmegpenditure are conflated with shocks
to the tax base. Second, as the “fiscal surplus’faat the ratio of the fiscal surplus to
GDP—is used to predict future increases in “govesninexpenditure”—in fact the ratio of

government expenditure to GDP—the Ghosh predicggeessions involve to some extent
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an autoregression. To the extent GDP is autoctetl&hosh’s procedure stacks the deck
towards accepting the hypothesis that, under taxosimng, fiscal surpluses help predict
future rises in government expenditure. In otherdspthere is a risk of misreading spurious

correlations as support for the tax smoothing hypsis.

Fisher and Kingston show that under consumptionoghiag together with tax smoothing,
shocks to the tax base are signalled by privatinga®s a consequence, future rises in the
ratio of government expenditure to GDP are sigdalig a composite of the fiscal surplus
and private saving, not the fiscal surplus alomil8rly, the fiscal surplus is not a sufficient

statistic for future rises in real government spegd

As it turns out, in the case of the United Statesy the period 1947-2000, the fiscal surplus
is much more informative for future rises in goveent spending than private saving, and
this fact constitutes support for Ghosh’s appro@ibher and Kingston, 2005However,
the comparative unimportance of private saving sigialling variable in the US during the
last quarter of the 20century might not be true for other times and gadNotably, GDP is
much more volatile in developing countries tharustdal economies. For example, whereas
the annualised standard deviation of real outpoutl Hodrick-Prescott trend over the
period 1970 to 1994 is 2.10 per cent in the casesobinited States, the corresponding figure

for Indonesia is 7.77 per cenitalvi and Végh, 2005Table Al).

2.4 Literatureon Tax Smoothing in Developing Countries

Notwithstanding the doubts just expressed abouts@banalysis, it underpins two of the
most substantial contributions to the literaturetax smoothing in developing countries:
Cashin et al. (1998andCashin et al. (1999)These studies apply the Ghosh approach to

India, Pakistan and Sri Lanka.
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A motivation for looking beyond tests for randomlkgais that taxes could follow a random
walk if rates were determined by a random politipedcessCashin et al., 1998, 1999)
However, beginning with the pioneering studyBafrro (1981) tests for random walks in
tax rates have mostly test as well for random waikthe relevant forcing variables, i.e.,
government expenditure and the tax base. Morethese checks typically do find some
predictability of changes in the forcing variablé¥ the evidence for tax-smoothing
behaviour by governments appears not to be a spurasult arising from random walks in
the forcing variables. Indeed, tests on Indonediaa, reported below, include ones that

reject random-walk behaviour in government spendimg) GDP in Indonesia.

Cashin et al. (1998, 199ppse the interesting question of what differeatidiscal policy

in developing countries--in particular India, Sarika and Pakistan--from fiscal policy in
industrial countries. They give two answers to tgstion. First, in the case of Pakistan
and Sri Lanka, they find evidence for “financiapression” whereby deposit rates at
domestic financial institutions are capped, and ingakdeposits at foreign financial
institutions is prohibited. This policy lowers dostie real interest rates, enabling
governments to borrow cheaply. It also makes ctdsstitutes for domestic money less
attractive, facilitating revenue raising via thdélation tax. HoweverCashin et al. (1998,
1999) do not link their discussion of financial repriessto their formal tests for tax
smoothing. Second, they compare and contrast theofdime preference of governments
in industrial and developing countries. In moreadlethey begin by run cointegrating
regressions with the surplus relative to GDP asdéygendent variable, and tax receipts
relative to GDP as the independent variabl@lowing Ghosh (1995), Cashin et al. (1998,
1999) explain that the estimated cointegrating paramétérexists, can be interpreted as

the government’s time preference factor. In the @ddndia over the period 1951-2 to 1996-
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97, the cointegrating parameter is estimated td.de The corresponding estimate for
Pakistan, 1956-95, is 1.2. In the case of Sri Lahkans out that there is no cointegrating
parameter. In the case of the US, Canada and Aastly contrast, the cointegrating
parameters lie between 0.9 and 1.0. In this waggéims that the governments of India and
Pakistan have been more impatient than those ddjeCanada and Australia. Perhaps this

observation generalises to other developing ecoeami

The notion that public sectors in developing caestiare relatively impatient is broadly
consistent with the tax-smoothing studyTaflvi and Végh (2005)They find that fiscal
policy has been pro-cyclical in 36 developing coest That is, public spending has risen
in booms and fallen in slumps; moreover, taxes e cut in booms and raised in slumps.
This pro-cyclical behaviour is absent from governtsen G7 countriesTalvi and Végh
(2005) build a tax-smoothing model in which rent-seekoaipaviour makes it difficult for
governments to run surpluses during boom timedyapnto the relevant prescription of tax
smoothing theory, which assumes that governmenis #te public interest. Theéalvi and
Vegh (2005)model rationalises the fact that government corpiom rises during booms.
It also says that taxes are cut during boomsd ivasteful spending rises. The opposite
behaviour occurs during slumps because governmsamsically fail during boom times to
build up the fiscal headroom during boom times nesglifor slumps to be ridden out in the

way prescribed by tax smoothing theory--and alsgrni€sian theory, for that matter.

Pro-cyclical fiscal policy might also be interprétas reflecting imperfect capital markets in
developing countries. However, no tax-smoothing ehatkals explicitly with that. More
generally, there are a number of other studiesifstnoothing behaviour in developing
countries apart from the three just discussednbné comes close in terms of thoroughness

or sophistication.
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2.5 Theoretical Framework

In this section | derive the condition for optintakation, building orKingston and Layton

(1986) Consider a two-period economy with zero time grefice and perfect foresight. In

the domestic economy, labour is the only factor of production, and relatedte butput

Y, according to the following production function:

Y. =an (1)
where g is exogenous but variable, with< g, # 8,, and t=0,1. This implies that one

period is a slump period and the other is one @nhoThe production function (1) has

constant returns to labour which implies that reafje will equal the marginal and average
product of labour, namely], so that the wage bill [8n], which is the labour income,
exhausts output. In this economy, factor incom@ri is taxed according to

T.=ry.—h

h=0 (2)

<3
whereT,, h, and 7, are respectively tax payments, exogenously-detesthgovernment
transfers and the marginal income tax rate. Themee-maximising tax rate turns out to be

+ (see below), therefore the restrictigns 5.

The representative agent has an instantaneousy utilction of linear-quadratic form

¢, —in? where ¢, denotes domestic private consumption, of domestit/or imported
products. Beginning-of-period domestic private asmidings, g (t =0,1,2) are such that

initial assets,g, are predetermined, current assatsare a decision variable, and terminal
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assetsa, are zero. Assets are claims on the domestic gmarhand/or on foreign entities

with real interest rate of, .

The representative private domestic agent chooaksgew of G,n (t =0,1) and a, that

maximize welfare subject to resource constrairiobews:

1
maxz € -%n?)

t=0
subject to )
h+@-7)6n +(@Q+r)a - (C +a.,)=0

Using 4 (t =0,1) as the multiplier for the constraints, the first@r-necessary conditions

for an interior optimum are:

A =1 (4)
n=6@1-r) (5)
rnL=0 (6)

Equation (6) is consistent with the assumption wioald of zero time preference. Equation
(1) and (5) suggest that output is positively edato productivity and negatively to taxes,

such that
Y = gtz(l_ T ) (7)

Lifetime private consumption is given by inheritessetplus lifetime disposable income:

DG =+ [FL-7)"+h] ®

The government seeks “benevolent” (welfare maximgsifinance of its exogenous

purchases of goods and servige,plus exogenous transfebs. Although debt finance is
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available, lump-sum taxation is not, so that talicganust settle for second best. Beginning-
of-period public debtp, , is such that initial debly,, is predetermined and terminal delot,

, is zero. Holders are domestic and/or foreigndesstis. Public and private debt instruments

are perfect substitutes, so the government boredwee prevailing real interest rate of zero.

The government’s problem is to choose valueg @ndb, that solve the following problem:

maX{ao +g[%6{2(1-n)2 +h]}
subject to _ 9)
ref(1-1)+h, ~@ +g +h)=0

According to equation (9), the government’s objextiunction is the agent’s indirect life

time utility function, or “value function”.

Let 14 be the multipliers to the constraints in (9). Tingt-order necessary conditions for an

interior optimum are

f
1-2,

4 =1+ (10)

Ho =t (11)
The shadow price (10) has two interpretationstFimsm (9) and (10) it follows that; can
be interpreted as one plus the one-period margiffadiency cost of income taxation.
Second, the Envelope Theorem implies tiatmeasures also the life time domestic cost of

an exogenous unit increase in foreign-held pul#iotd Meanwhile, in the case of domestic

debt, since “I owe it to ourselves”, then the shadwice is the lesser amount, namely

L

(1-21,)

. Equations (10) and (11) together imply that:
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I,=7, [=7] (12)
According to equation (12), the optimal tax raté e ex ante (or expectedly) constant over

time and that the current tax rate is an unbiasedigtor of future tax rates.

Moving from perfect foresight to explicit uncertginequation (12) can be expressed as

follows:

E(r.,1Q,)=r, (13)

where Q, is the information relevant to tax smoothing aadlé at time.

Equation (13) suggests that in order the fiscatpdb be optimal, the tax rate should be
a martingale, i.e. a stochastic process in whierctinditional expectation of a future value
of a random variable, given current information, setthe current value of the variable.

Accordingly, if Q, built on the past history of, then
E(r., |7, Ty )=T, (14)

or, equivalently

E(r,,—- 7 |7,,T,)=0 (15)
The martingale property applies to a random waikesiall changes of a variable following
a random walk without drift have zero mean. In faghartingale is a more general stochastic
process than a random walk because in the casenaftangale the changes of a level of a
variable are given by a random variable which,a@ltfh it must have zero mean, need not

have constant variance. Nor need the changes bpendent.

A random walk is a stochastic process where thaggmof level are given by the addition
of a random variable which exhibits a zero meanaodnstant variance, and where there is

zero correlation between observations. This isrgfeemally as

32



L=lhatg (16)
or

Ar, =¢, 17)

where & is a term that is independent and identicallyriiated with mean 0 and variance

o’ or g ~iid(0,0%). The random walk model (16) implies tirtis nonstationary with

a unit root and that the coefficient @p, is equal to one

Equation (17) implies that changes in the tax vatgable will be statistically independent
to lagged information. However, tax rates may aksiloave as an unpredictable random walk
for reasons other than tax smoothing. As discuabegdle, changes in government spending
and output could individually, or in combinationause the tax rate to behave as an
unpredictable random walk. Accordingly, to furtreetamine the null hypothesis of tax
smoothing, and to look for evidence of an altex@atiypothesis, the first-differenced tax
rate is regressed on lagged values of itself, dtie of government expenditure to output,
and the growth rate of real GDP. A caveat is tHawas the theoretical model assumes that
personal income taxes are the sole component ofathéase, in reality there are other

components too.

1 If uncertainty is modelled formally, as ifingston (1984, we getE[_lft <T,_,, allowing some combination

of B, <0 and 3, <1. Departures from a pure random walk are smalhéoeixtent tax rates are small and
the volatility of tax rates is small.
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2.6 Dataand Methodology

2.6.1 Data

Data on the tax rater() will be examined for the period 1970-2010. The tate 7, is

calculated as annual central government tax revelinvided by annual Gross Domestic
Product (GDP). Data are obtained from BEw@nomic Key Indicators published on-line by

the Asian Development Bank and IMF’s Internatiofi@ancial Statistics.

2.6.2 Unit root tests

The random walk model (16) implies that is nonstationary with a unit root and that the
coefficient onz,_, is equal to one. Therefore, | examine the rand@ik implication of tax

smoothing by testing the null hypothesis of a wadt in the tax rater, series. If the null

hypothesis is rejected, then tax smoothing is teged-or this purpose, | employ a battery of
unit root tests. First, | use the conventional wadt tests of the Augmented Dickey Fuller
(ADF), Phillips-Perron (PP) and Kwiatkowski, Phplti, Schmidt and Shin (KPSS) tests.
Second, to account for the possibility of a streedtbreak in the time series, | also perform

the Zivot-Andrews unit root test.

2.6.21 The ADF test
The ADF unit root test is based on the OLS estiomatesults from a suitably specified

regression equation. The generalized form of thé& A&t for unit roots is given by:

P
AT, =a,+yr  +at+) BAT +y, (18)

i=1
where Ar, is the first differences of the tax rat&, is a constant, antlis a deterministic

time trend. The lag oAA7, ; (i =1.-- p) is added to control for serial correlation in eterms
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u,, with the lag length gb. The null hypothesis in ADF test i4,: )y=0 and the alternative
hypothesis i$l, : y<0. If =0 thenr, follows a pure random walk. The null hypothesis

that 7, is a random walk can be rejected if the absolataeroft-statistic from estimation

is greater than the corresponding critical valuevigled by MacKinnon (1991).

2.6.2.2 The Phillips-Perron unit root test

Phillips and Perron (198&rgue that the ADF type tests have the problemobfhaving
correct statistics when autocorrelation and hetamedy are present in the error terms.
Phillips-Perron unit root test incorporates an raliéive of nonparametric method of
controlling for serial correlation when testing far unit root by estimating the non-
augmented Dickey-Fuller test equation and modifyhregtest statistic so that its asymptotic
distribution is unaffected by serial correlatiorhelT PP test then entails estimating the
following equation:

AT, =ay+ B+, +y, (19)
where the possibility of the autocorrelation ip and non-constant varianeg’ # g* is

allowed. Under the null hypothesis of unit rooisitested ify’=0, while under alternative

y<1. Test statistics foy is thus corrected to this particular propertietheferror term. The

Phillips-Perron statistic is given by:

£ =1, (ﬁj%_T(fo o) (se(d) (20)
fo 2f,s

where 4 is the estimatet,, is thet-ratio of @, s(Q)is coefficient standard errcs,is the

standard error of the test regressipnjs a consistent estimate of the error variandeén
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standard Dickey-Fuller test equatiprand f, is an estimator of the residual spectrum at

frequency zero. The asymptotic distribution of B modified-ratio is the same as that of

the ADF statistic.

2.6.2.3 The KPSS unit root test
Both ADF and PP tests suffer from a low power wifgin (16) and (17) are close to unity,

especially in the small samples. Hence, ADF andnifhit fail to reject the null hypothesis
of unit root when it actually exists. To elude tipsoblem, Kwiatkowskiet al. (1992)
introduced an alternative test for unit roots, €BSS test, which adopts stationary as the

null hypothesis. The KPSS statistic is a Lagramgstiplier (LM) statistic based on the
residuals from OLS regressions of a time seriggigstion on exogenous variables
I, =XJ+U, (21)

The associated KPSS LM statistic is given by:

T 2
KPss=Y L (22)
t=1 0

t
where § 2205 is a cumulative residual function based on tis&dtels from (18)f, is an

s=1
estimator of the residual spectrum at frequency aedT is the sample size. This statistic

is compared with the critical values in Kwiatkowskial. (1992).

2.6.2.4 The Zivot-Andrews (ZA) unit root test
A well know problem with the conventional unit raests—such as the ADF and PP, is that
they do not take into account for the possibilitastructural break in the time seriBgrron

(1989, 1990shows that the conventional tests could fail teatfjhe unit root hypothesis of

_ 2
2 Calculated asw wherek is the number of regressors.

36



non-stationarity because the ability to reject @ woot decreases when the stationary
alternative is true and a structural break is igdotn order to deal with this problem, Perron
proposed allowing for a known or exogenous breakpiai the Augmented Dickey-Fuller

(ADF) unit root tests, based on the knowledge efdhta.

Later, Zivot and Andrews (1992argue that determining the breakpoint exogenocsiyd
lead to an over rejection the unit root hypotheS$terefore, they develop a variation of
Perron’s original unit root test in which the exéiate of the breakpoint is endogenously
determined. The ZA unit root test is a sequengistl tvhich utilizes the full sample and uses
a different dummy variable for each possible bre@kp The breakpoint is chosen where
the t-statistic from ADF unit root test is at minimum @Bt negative). Consequently, a
breakpoint will be chosen where the evidence istléavourable for the unit root null

hypothesis.

As highlighted byGlynn et al. (2007)there are at least two advantages from allowing
possible structural break in testing for the uattrhypothesis. First, it prevents yielding a
test result which is biased towards non-rejectibthe unit root hypothesis. Second, since
this procedure can identify when the possible presef structural break-point occurred,
then it would provide valuable information for aysihg whether a structural break on a
certain variable is associated with a particulavegpment policy, economic crises, war,

regime shifts or other factors.
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The most general form of th&\ unit root test, which is called Model C that allofes one-
time changes in both the mean and the slope ofirie series, can be presented by the

following equation:

k
AT, =c+ar ,+A+yDU, +6DT + D d AT +5  (23)

=1
whereDU =1 andDT =t-TB if t > TB and zero otherwise. This tests the null hypothefsés
unit root against the alternative hypothesis akad stationary with one time bredlg] in
the intercept and slope of the trend function atirgknown point in time. For this, different
regressions are run fdB =2,3,--- T — 1, whereT is the number of observation adjusted for
lost data due to differencing and lag lengthirhe lag length is selected according to the

procedure suggested Byrron (1989)

A break point in the ZA unit root test is choseattgives the least favourable result for the
null hypothesis and the most weight to the trerdieary alternative. The result is
accomplished by choosing the minimuxstatistic on the Dickey-Fuller statistic out B2

regressions.

The other two alternative forms of the ZA test §ig:Model A which allows a break in the
intercept PU) only, and; (2) Model B which allows a break iretslope DT) only.
Following the lead oPerron (1997)most studies report estimates for either modedsé

C. In more recent studieSen (2003shows that the loss in test power is considenahken
the correct model is model C and researchers esushgassume that the break point occurs
according to model A. On the other hand, the Idgsower is minimal if the correct model

is model A but one erroneously use model C.
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2.6.3 Predictability of Tax Rate Changes

The next implication of tax smoothing is that taterchangedrz, are unpredictable. Based

on our model, this implies that tax rate changesotbe predicted either by its own lagged

values or by lagged values of other variables, Whicludes the ratio of government
expenditureAg, and growth of real outpuf] (as a proxy for productivity). As discussed

before, government expenditure and productivitytheeforcing variables that influence the

tax rate. Moreover, in the VAR system, | can algsamine the predictability of changes in

government expenditurAg, and changes in outpuy, .

2.6.3.1 Univariate Autoregression (AR)

To begin with, | test whether tax rate chandss is predictable by its own lagged values

by estimating the following AR model:

k
AT =ay+) Gl +U (24)
i=1
Based on (24), the test is carried out by emplottred- test under the null hypothesis that
a,=a,=..=a, =0, that isAr, are unpredictable by its own lagged values. Fistatistic

is given by:

R?/(k-1)

_— 25
A-R)/(n-K) (@3)

wheren being the number of observations &lgeing the number of variables involved. If

the F-statistic is less than the critical values, thetah infer that there is no statistical
evidence that any of the independent variables toegixplainz, and, hencer, should not

be predictabléWooldridge, 2009: 152-153)
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2.6.3.2 Vector Autoregression (VAR)

To further know whether tax rate changkg are predictable, | perform a VAR analysis

and examine the predictability usiRgest and block exogeneity Wald test. In a VAR nipde
all variables in the system are assumed to be emdag, with each written as a linear
function of its own lagged values and the laggddesof all other variables in the system.

As such, | can also check the predictability of@her variables in the system, e.g. the
predictability of Ag, and Ay, , and make comparison. As notedBs/ro (1981)tests for the

unpredictability of tax rate changes are most @g#ng in an environment where some

future changes in relevant variables are forechestab

A VAR system with lag ordep is as follows:
Z,=a+®7Z +®,7 ,+..D Z +u (26)
wherez, =[Ar,,Ag,,Ay,]" is a vector of endogenous variables in the moalés,a vector of

constants, ®, (i= 1,2,...,p) are k-dimensional quadratic coefficients matrices, and

represents thiedimensional vector of residual. The VAR system)(23suming that the lag

length is 2, can be written explicitly as follows:

(27)
C.Ll c:12 13 ATt— 2 e1
+ CZl 022 023 Agt— 2 + e2
CSl C32 CB3 Ayt— 2 e3
The tax rate change®r, equation can be written as follows:
AT =a, +a AT+ a AT+ A+ LAY, 28)

+ ¢1A t-1 + ¢2Ayt—2 + el
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where the coefficients for lags &, , Ag, and Ay, have been changed to bg [ and ¢

respectively for simplicity.

Based on the estimated VAR, predictability of valés in the system is examined by
applying theF test and block exogeneity Wald test. Fhiest is a joint test that is used for
testing the null hypothesis that none of the exalary lagged variables in a particular
equation in the VAR system has significant influenen the dependent variable; all

coefficients are simultaneously zei@reene, 2011; Wooldridge, 200&or example, for

the following tax rate changesr, equation with order gb

p p p
AT, =0+ alr +Y AAG +D B0y +Uu  (29)
i=1 i=1 i=1

the null hypothesis to be tested is:

Ho:Ya =Y 4=)6,=0 (30)

If the null hypothesis cannot be rejected theneleno evidence that any of the explanatory
lagged variables have significant influence &y and, hence, | can conclude thst, is

unpredictable.

A block-exogeneity Wald test is used for testingetiter each block of lagged variables in
each equation in the VAR system can, either indiaily or jointly, significantly influence
each of the dependent variables. This is donediyiceng all the coefficients in each block

of lagged variables to zero. For example, the mgplothesis for individual block exogeneity

test inAz, equation is:

HO:Zp:,BI:O or iﬁzo (31)
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P P
where Z,B, is the block of coefficients of laggeht, and Z(Iﬁ, is the block of coefficients

i=1 i=
of laggedAy, . Meanwhile, the joint (or all) block exogeneitptés:

p

Ho:zp:ﬁ :Z¢i =0 (32)

i=1 i=1
| used the Wald test for testing the joint sigrafice of each block of lagged endogenous
variables in each equation of the VAR model and &s joint significance of all blocks of
lagged endogenous variables in each equation ahtdael. The Wald test is based on the

likelihood ratio statistic:

(T -c)(log|Z, |- log|Z,|) (33)
where X, and X, are the variance/covariance matrices of the oésttiand unrestricted
systems, respectively. This statistic follows a-€duare distribution with degree of freedom

equal to P, wherep is the lag order oZ,, T is the number of observations ands the

number of parameters estimated in each equatithreainrestricted system.

2.7 Resaults

2.7.1 Unit root tests

In Table 2-1 1 presents the results of the ADF, PP and KPSS aaittests for tax raté,
variable. For the ADF test, the method Bérron (1989)is adopted to endogenously
determined the optimal lag length of the augmeteensAZ; (i = 1, 2, ...p). Starting with

a maximum lag length gi = 4, thet-statistic of the coefficienﬁI in (18) is examined for

significance at the 10 percent level in an asymptadrmal distribution, where the absolute

value oft-test is 1.645. If the-statistic is not significant, the last lagged tesrdropped
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from the regression, and the procedure is repdatqu= 3 and so on, until the significant
t-statistic is found. If there is no significanstatistic then the test is simply performed
without lag. For the PP and KPSS test, the bandvgdtameter (which acts as a truncation
lag in the covariance weighting) in the Bartlettried spectral estimation is selected based

on the Newey-West bandwidth selection method.

As can be readily seen irable 2-1 the results of both the ADF and PP tests, eithitr

constant and trend or with constant only, sugdestthe null hypothesis of unit root in the
tax rate?; series cannot be rejected since both the ADF &hte$t statistics are not more

negative than the critical MacKinnon values, eitaethe 5 or 10 percent levels. As such, it

can be concluded thdt is nonstationary, that being a necessary condftiora random

walk.
Table 2-1
The ADF, PP and KPSS Unit Root Tests for the TateRa
ADF test PP test
With Trend No Trend With Trend No Trend
t-stats. -2.973 (0) -1.952 (0) 2.960 2.012
Critical Values
1% level -4.205 -3.606 -4.205 -3.606
5% level -3.527 -2.937 -3.527 -2.937
10% level -3.195 -2.607 -3.195 -2.607
K PSS test
With Trend No Trend
LM Stats. 0.139** 0.328
Critical Values
1% level 0.216 0.739
5% level 0.146 0.463
10% level 0.119 0.347
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The results of KPSS tests are ambiguous sinceuthéypothesis of stationarity for the tax

rate 7, can be rejected at the 10 percent level if thedtie included in the test equation, but

cannot be rejected if the trend is excluded. Howedwecause the trend is significant then |
prefer the result from the test equation that idekithe trend (the details can be seen in

Appendix). The KPSS test results therefore bacthepesults obtained from the ADF and

PP tests that the tax rafg is nonstationary.

To complete the analysis, | further perform the ut#k root tests for the tax rate series. The
results for model A and model C are reportedaile 2-2 The results of the ZA unit root
tests support the results of conventional unit tests inTable 2-1 As can be seen ifable
2-2, the null hypothesis of unit root cannot be regdceither by model A or by model C

since the test statistics are not more negative tha critical values at any level of

significance.
Table 2-2
The Zivot-Andrews Unit Root Test for the Tax Rate
Test Model  Lags Test Statistics Break Year Critical Values
1% 5% 10%
Model A 0 -3.760 1996 -5.34 -480 -4.58
Model C 0 -3.663 1996 -557 -5.08 -4.82

In addition, the ZA tests identify endogenously $iregle most significant structural break
in the tax rate series. The results of both modeihnd model C suggest that the structural
break point is at year 1996, which is relativelysd to the start of the Asian economic crisis

that began to severely hit Indonesia in mid-1997.
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As a summary, based on the results of a batteupiofoot tests, | find evidence that the tax
rate is nonstationary, suggesting that the tax f@tews a random walk. This result is

consistent with the tax smoothing hypothesis.

2.7.2 Predictability of tax rate changes
2.7.2.1 Autoregression Results

As discussed before, tax smoothing implies thatngba in the tax rates should be
unpredictable. Infable 2-3,1 shows the results of autoregression of tax rategdedr, ,
which provide evidence on whether changes in téx age predictable by its own lagged
values. The autoregression model is estimated Maghorder of 1, 2, 3 and 4. Based on
Akaike Information Criterion (AIC) statistics, thmodel with only one lag is the best
specification. However, in order to have richeomfiation on the predictability of tax rate
changes, results of estimation using two, threefandlags are also presented.

Table 2-3
Tax Rate Autoregressions

Number of Lags in autoregressions

Coefficient Lag 4 Lag 3 Lag 2 Lag 1
a, -0.129 -0.072 -0.018 0.032
(-0.450) (-0.255) (-0.066) (0.119)
2 -0.257 -0.224 -0.183 -0.198
(-1.466) (-1.316) (-1.100) (-1.233)
a, 0.108 0.144 0.135
(0.601) (0.828) (0.793)
24 0.139 0.158
(0.789) (0.918)
a, 0.001
(0.008)
F-stat. 0.820 1.076 1.140 1.520
Prob. E-stat.) (0.522) (0.373) (0.331) (0.225)

Note: Numbers in parentheses &r®atistics
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As can be seen inable 2-3 the values ofF-tests obtained from all alternative lag lengths of
autoregressions are not significant at the 5 pet t@vel or lower. Therefore, the null

hypothesis of zero coefficients for the lagged galof tax rate changes cannot be rejected
and it can be concluded that tax rate chanygscannot be predicted by its own lagged

values during the sample period.

2.7.2.2 Vector autoregression Results
27221 TheF-test
In Table 2-4 | summarises the results of vector autoregressiorR)M@stimations, which

provide evidence on whethéz, can be predicted not only by its own lagged valoets
also by lagged values of changes in governmentreipee Ag, and real GDP growtiAy,

. Moreover,Table 2-4also provides evidence on predictabilitydf andAy,. To determine

the optimal lag lengths of the VAR model, | inifakstimate a VAR with maximum lag

length of 4. The results from the test for lag kngriteria show that the optimal lag length
chosen by the LR test, the FPE, the AIC /criteraorg the HQ criterion are all 2 (for details,
see Appendix). However, in order to have more imsigabout the predictability of the

variables, | also present the results from alldtxgctures (lag 1 to lag 4).

The results of VAR for tax rate chang@d, equation, i.e. wherd\Z, is the dependent

variable, suggest that the null hypothesis of neefficients for all lagged variables in the
equation cannot be rejected, sinceRh&tatistics of 1.393, 0.836, 1.040 and 0.770 foR/A

with lag order of 1, 2, 3 and 4 respectively aresignificant even at 10 percent level. Hence,
it can be concluded that tax rate changes areradtgtable by all of lagged variables during

the sample period.
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As for government expenditure chang®§, equation, the results indicate some predictive

power. The--statistics of 3.148, 3.301 and 2.746 for VAR wittle lag order of 1, 2, and 3
respectively are significant at 5 percent levebr g order of 4, thé-statistic of 1.910 is

significant at the 10 percent level.

Table 2-4
Vector Autoregressions
Depender Lag ordel
Variables in VAR R2 F-stat. DW
Ar, 1 0.107 1.393 1.948
2 0.139 0.836 2.039
3 0.257 1.040 2.079
4 0.257 0.770 1.961
Ag, 1 0.227 3.418** 1.835
2 0.390 3.301** 1.837
3 0.478 2.746** 1.864
4 0.499 1.910* 1.935
Ay, 1 0.174 2.450* 2.229
2 0.574 6.972%+* 1.876
3 0.605 4 592*** 2.172
4 0.654 3.625%** 2.191

Note: ** = significance at 5per cent level, *** = sigitance at lper cent level

The results for real GDP growty, equation also indicate some predictive power. Fhe

statistic of 2.450 for VAR with lag order of 1 igsificant at 10 percent level, while tie
statistics of 6.972, 4.592 and 3.625 for VAR witlg lorder of 2, 3 and 4 respectively are

significant at the 5 percent level.

2.7.2.2.2 Block exogeneity test
In Table 2-5 | presents the results of block exogeneity teated on VAR with lag order of

2, which is the best specification as discussegt@f@ble 2-5includes three parts. The first
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part reports the result of testing whether | catiuede the blocks of lags @4J, andZy from
tax rate changed\7;, equation, either jointly or separately. Similatlye next part reports

the result of testing for the equations§, and/y. Each part offable 2-5consists of five

columns. The first column lists the dependent \deis The second column lists the
independent variables which will be excluded frdra equation. The next columns are the
value of Chi-squared, degrees of freedom (df) amthgbility values. The last row in each

part of Table 2-5reports the joint statistics of the two varialdesluded from the equation.

Table 2-5
Block Exogeneity Wald Test

Dependent Excluded
Variable Variables Chi-sqr. df P-value
AT, Ag, 1.238 2 0.538
Ay, 1.918 2 0.383
all 2.815 4 0.589
Ag, Ar, 0.383 2 0.826
Ay, 6.291 2 0.043
all 6.545 4 0.162
Ay, Ar, 30.955 2 0.000
Ag, 14.998 2 0.001
all 32.257 4 0.000

Notes: The reported Chi-square statistics are from gienated VAR with lag order of 2. The term “all’fees to the
exclusion of lags of all variables other than thgsl of the dependent variable.

The first part offable 2-5suggests that the null hypothesis of excluding tfd¥g, andZy
from A7, equation cannot be rejected, either jointly oesately. The values of Chi-squared

1.238 (with probability = 0.5380) and 1.918 (withopability = 0.383) forAQ, and 4y

respectively are not significant, suggesting thathilock of lags of each of the two variables
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can be excluded froM\T, equation separately. Meanwhile, the Chi-squarei&f5 (with

probability = 0.589) for “all”, which is a joint &, is also not significant, suggesting that the

block of lags of AQ, and &Y can be jointly excluded fronf\7, equation. These results

suggest thaflZ, is unpredictable byAg, and4Y, either individually or jointly.

The second part ofable 2-5shows that the blocks of lags Af, and Ay, can be jointly
excluded fromAg, equation, since the joint Chi-squared test of D\M/h P-value of 0.162
is not significant at 5 percent level or lower. Jisuggests thahg, cannot be predicted
jointly by Az, and Ay,. However, separately, the blocks of lags/®f has significant

explanatory power in predictindyg, .

Finally, the last part ofable 2-5tells that | can reject the null hypothesis of exiahg the

blocks of lags ofA7r, and Ag, from output growthAy, equation, either jointly or
individually. The Chi-squared statistics for eacid dor all of the blocks of regressors are
highly significant at the 1 percent level. Hend®, is endogenous in the system and is

predictable.

2.8 Conclusion

Following a history of recent fiscal policy in Ingesia, this paper examines Indonesian tax
rate data to ascertain whether there is an evidehtzex smoothing. For that purpose, two
tests were performed. First, random walk behaviouthe tax rate was examined by
undertaking a battery of unit root tests. The hypothesis of a unit root cannot be rejected,

indicating that the tax rate is nonstationary amehce, consistent with a random walk.
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Second, the predictability of the tax rate is exadiby regressing changes in the tax rate
on its own lagged values and also lagged of chamgedbke tax rate, changes in the
government expenditure ratio to GDP, and growtheaf output. They are found to be not
significant in predicting changes in the tax rdteken together the present evidence seems
to be consistent with the tax smoothing hypothsisise the tax rate series displays random
walk behaviour and is unpredictable. Therefore pttesent empirical study provides support

to this theory.

Discussions of fiscal policy in Indonesia have ofmphasised inefficiencies, such as
unwillingness to lower barriers to importsane, 1999and ongoing fuel subsidigslill,
2000) Tax smoothing theory hypothesises that governsnesdt tax rates in an
intertemporally efficient way. That Indonesian &bpolicy appears to have been efficient
in this particular dimension, at least over theqeed 970 to 2010, represents an interesting

counterweight to previous discussions of efficiencgtatic settings.
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Appendix

Unit Root Tests

Null Hypothesis: TR has a unit rc
Exogenous: ConstarLinear Trent
Lag Length: 0 (Automatic - based on t-statistigp@al=0.1, maxlag=9)

t-Statistic Prob.?
Augmented Dickey-Fuller test statistic -2.973437 1521
Test critical values: 1% -4.205004
5% -3.52660!
10% -3.19461:

*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TI
Method: Least Squar
Sample (adjusted): 1971-2010
Included observations: 40 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TR(-1) -0.25247! 0.08491. -2.97343 0.005z
C 4.84799: 1.49103: 3.25143 0.002¢
@TREND(1970) -0.058358 0.022796 -2.560075 0.0147
R-square 0.22793! Mean dependent v 0.04550(
Adjusted R-squared 0.186197 S.D. dependent var 1.673544
S.E. of regression 1.509721 Akaike info craari 3.733766
Sum squared res 84.3325! Schwarz criterio 3.86043:
Log likelihooc -71.6753: Hannar-Quinn criter 3.77956:
F-statistic 5.461559 Durbin-Watson stat 2.3W]45

Prob(F-statistic) 0.008349

Note: TR = Tax Rate
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Null Hypothesis: TR has a unit rc
Exogenous: Conste

Lag Length: 0 (Automatic - based on t-statistigpieal=0.1, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.952431 3089
Test critical values: 1% level -3.605593

5% level -2.936942

10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TR)
Method: Least Squares
Sample (adjusted): 1971-2010
Included observations: 40 after adjustm
Variable Coefficien Std. Erro t-Statistic Prob
TR(-1) -0.161008 0.082465 1.952431 0.0583
C 2.345171 1.205256 1.945788 0.0591
R-squared 0.091170 Mean dependent var 0.045500
Adjusted R-squared 0.067253 S.D. dependent var 354Y
S.E. of regression 1.616289 Akaike info criterion .84%849
Sum squared resid 99.27080 Schwarz criterion 39312
Log likelihooc -74.9369: Hannar-Quinn criter 3.87738:
F-statistic 3.811987 Durbin-Watson stat 2.232680
Prob(F-statistic) 0.058283

Note: TR = Tax Rate
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Null Hypothesis: TR has a unit root
Exogenous: Constant, Linear Tr
Bandwidth: 1 (Newey-West automatic) using Bartkeitnel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.959554 0.1559
Test critical values: 1per cent level -4.205004

5per cent level -3.526609
10per cent level -3.194611

*MacKinnon (1996) one-sided p-values.
Residual variance (no correctis 2.10831
HAC corrected variance (Bartlett kernel) 1.661322
Phillips-Perron Test Equation
Dependent Variable: D(TR)
Method: Least Squares
Sample (adjusted): 1971-2010
Included observations: 40 after adjustm
Variable Coefficien Std. Erro t-Statistic Prob
TR(-1) -0.252478 0.084911 -2.973437 0.0052
C 4.847992 1.491031 3.251437 0.0025
@TREND(1970) -0.058358 0.022796 -2.560075 0.0147
R-squared 0.227930 Mean dependent var 0.045500
Adjusted F-square 0.18619 S.D. dependent v 1.67354.
S.E. of regression 1.509721 Akaike info craari 3.733766
Sum squared resid 84.33258 Schwarz criterion 86(3132
Log likelihooc -71.6753. Hannar-Quinn criter 3.77956.
F-statistic 5.461559 Durbin-Watson stat 2.3945
Prob(F-statistic) 0.008349

Note: TR = Tax Rate
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Null Hypothesis: TR has a unit rc

Exogenous: Conste

Bandwidth: 3 (Newey-West automatic) using Bartkeitnel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.011712 0.2808
Test critical values: 1per cent level -3.605593

5per cent level -2.936942
10per cent level -2.606857

*MacKinnon (1996) one-sided p-values.
Residual variance (no correctis 2.48177
HAC corrected variance (Bartlett kernel) 2.717357
Phillips-Perron Test Equation
Dependent Variable: D(TR)
Method: Least Squares
Sample (adjusted): 1971-2010
Included observations: 40 after adjustm
Variable Coefficien Std. Erro t-Statistic Prob
TR(-1) -0.161008 0.082465 -1.952431 0.0583
C 2.345171 1.205256 1.945788 0.0591
R-squared 0.091170 Mean dependent var 0.045500
Adjusted R-squared 0.067253 S.D. dependent var 1.673544
S.E. of regressic 1.61628! Akaike info criterior 3.84684!
Sum squared resid 99.27080 Schwarz criterion 931293
Log likelihood -74.93698 Hannan-Quinn criter. .837381
F-statistic 3.81198 Durbin-Watson ste 2.23268I
Prob(F-statistic) 0.058283

Note: TR = Tax Rate
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Null Hypothesis: TR is statione
Exogenous: Constant, Linear Tr

Bandwidth: 4 (Newey-West automatic) using Bartkeitnel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.139128
Asymptotic critical values*: 1per cent level 0.216000
5per cent level 0.146000
10per cent level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correctis 7.72212
HAC corrected variance (Bartlett kernel) 25.29371
KPSS Test Equation
Dependent Variable: TR
Method: Least Squares
Sample: 1970-2010
Includedobservations: 4
Variable Coefficien Std. Erro t-Statistic Prob
C 16.51878 0.873915 18.90205 0.0000
@TREND(1970) -0.115500 0.037607 -3.071212 0.0039
R-squared 0.194753 Mean dependent var 14.20878
Adjusted R-squared 0.174106 S.D. dependent var 3.135204
S.E. of regressic 2.84923. Akaike info criteriot 4.97952!
Sum squared resid 316.6072 Schwarz criterion 5.063117
Log likelihood -100.0803 Hannan-Quinn criter. 5.009966
F-statistic 9.43234! Durbin-Watson ste 0.34827.
Prob(F-statistic) 0.003874

Note: TR = Tax Rate
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Null Hypothesis: TR is statione
Exogenous: Conste
Bandwidth: 5 (Newey-West automatic) using Bartkeitnel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic .3@8493
Asymptotic critical values*: 1per cent level 091®0

Sper cent level 0.463000
10per cent level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correctis 9.58976:
HAC corrected variance (Bartlett kernel) 41.07989
KPSS Test Equation
Dependent Variable: TR
Method: Least Squares
Sample: 1970-2010
Included observations: .
Variable Coefficien Std. Erro t-Statistic Prob
C 14.20878 0.489637 29.01903 0.0000
R-squared 0.000000 Mean dependent var 14.20878
Adjusted R-squared 0.000000 S.D. dependent var 3.135204
S.E. of regression 3.135204 Akaike info craari 5.147354
Sum squared res 393.180: Schwarz criterio 5.18914:
Log likelihood -104.5207 Hannan-Quinn criter. 162573

Durbin-Watson stat 0.278020

Note: TR = Tax Rate
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Zivot-Andrews Unit Root Test: Mode A

Sample: 1970-2010

Included observations: 41

Null Hypothesis: Y has a unit root with a struct
break in the intercept

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 1996

t-Statistic
Zivot-Andrews test statistic -3.760491
1per cent critical value: -5.34
5per cent critical valu -4.9:
10per cent critical value: -4.58

Prob.’
0.028692

* Probability values are calculated from a standadistribution
and do not take into account the breakpoint selegiroces

Zivot-Andrew Breakpoints
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Zivot-Andrews Unit Root Test: Modd C

Sample: 1970-2010

Included observations: 41

Null Hypothesis: Y has a unit root with a struct
break in both theemtept and trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 1996

t-Statistic Prob. ’
Zivot-Andrews test statistic -3.662503 0.002206
1per cent critical value: -5.57
5per cent critical valu -5.0¢
10per cent critical value: -4.82

* Probability values are calculated from a standadstribution
and do not take into account the breakpoinictiele process

Zivot-Andrew Breakpoints
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Autoregressions

Dependent Variable: D(TR)

Method: Least Squares

Sample (adjusted): 1972-2010

Included observations: 39 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.031915 0.268805 0.118729 0.9061
D(TR(-1)) -0.19797 0.16058: -1.23286: 0.225¢
R-squared 0.039459 Mean dependent var 0.023590
Adjusted R-squared 0.013498 S.D. dependent var 1.689599
S.E. of regression 1.678157 Akaike info craari 3.923190
Sum squared resid 104.1998 Schwarz criterion 008801
Log likelihooc -74.5022 Hannal-Quinn criter 3.95379!
F-statistic 1.519949 Durbin-Watson stat 1.95268
Prob(F-statistic) 0.225403

Dependent Variable: D(TR)

Method: Least Squares

Sample (adjusted): 1973-2010

Included observations: 38 after adjustments

Variable Coefficien Std. Erro t-Statistic Prob

C -0.01807: 0.27544! -0.06560! 0.948:
D(TR(-1)) -0.182708 0.166050 -1.100317 0.2787
D(TR(-2)) 0.134511 0.169679 0.792737 0.4333
R-squared 0.061157 Mean dependent var -0.007895
Adjusted R-squared 0.007509 S.D. dependent var 1.700646
S.E. of regression 1.694249 Akaike info craari 3.968013
Sum squared resid 100.4668 Schwarz criterion 097296
Log likelihood -72.39224 Hannan-Quinn criter. .01010
F-statistic 1.13996. Durbin-Watson st 2.05946.
Prob(F-statistic) 0.331419
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Dependent Variable: D(TR)
Method: Least Squares

Sample (adjusted): 1974-2010
Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.071690 0.280884 -0.255229 0.8001
D(TR(-1)) -0.223765 0.170062 -1.315782 0.1973
D(TR(-2)) 0.14392: 0.17378! 0.828109- 0.413¢
D(TR(-3)) 0.158212 0.172266 0.918418 0.3651
R-squared 0.089123 Mean dependent var -0.044324
Adjusted R-squared 0.006316 S.D. dependent var 1.709006
S.E. of regression 1.703601 Akaike info craari 4.005171
Sum squared resid 95.77447 Schwarz criterion 179825
Log likelihood -70.09567 Hannan-Quinn criter. .086569
F-statistic 1.076271 Durbin-Watson stat 2.01838
Prob(F-statistic) 0.372576

Dependent Variable: D(TR)

Method: Least Squares

Sample (adjusted): 1975-2010

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.129048 0.286473 -0.450470 0.6555
D(TR(-1)) -0.256910 0.175241 -1.466040 0.1527
D(TR(-2)) 0.10797 0.17972! 0.60079: 0.552:
D(TR(-3)) 0.139415 0.176792 0.788581 0.4363
D(TR(-4)) 0.001389 0.175782 0.007905 0.9937
R-squared 0.095679 Mean dependent var -0.102500
Adjusted R-squared -0.021008 S.D. dependent var 1.695686
S.E. of regression 1.713405 Akaike info craari 4.043088
Sum squared resid 91.00844 Schwarz criterion 263021
Log likelihooc -67.7755! Hannar-Quinn criter 4.11985!
F-statistic 0.819962 Durbin-Watson stat 2.04672
Prob(F-statistic) 0.522376
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Vector Autoregressions

VAR Lag Order Selection Criteria

Endogenous variables: D(TR) D(GE) GROWTH
Exogenous variables: C

Sample: 1970-2010

Included observations: 36

Lag LogL LR FPE AlC sc HQ
0 -237.9514 NA 130.6603 13.38619  13.51815*  13.43225
1 -227.9490 17.78211  123.9194 13.33050 13.85834 51433
2 -209.046. 30.45408 72.36860°  12.78036°  13.7040:  13.10276
3 -204.1215  7.113769  93.51181 13.00675 14.32635 46133
4 -197.9748  7.854162  116.0413 13.16527 14.88074 76481

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each gSper cent level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Vector Autoregression Estimates
Sample (adjusted): 19-201(

Included observations: 39 after adjustments
Standard errors in () & t-statistics in [ ]

D(TR) D(GE) GROWTH
D(TR(-1)) -0.130781 -0.002713 0.502998
(0.20137 (0.23424 (0.42042
[-0.64945] [-0.01158] [1.19642]
D(GE(-1)) -0.11860: -0.47067! -0.39901.
(0.16062) (0.18684) (0.33534)
[-0.73842] [-2.51913] [-1.18986]
GROWTH(-1) 0.098600 0.017399 0.325929
(0.07468) (0.08687) (0.15591)
[ 1.32033] [ 0.20030] [ 2.09048]
C -0.520234 0.010835 3.828944
(0.50212) (0.58408) (1.04832)
[-1.03607] [ 0.01855] [ 3.65246]
R-square 0.10664! 0.22658I 0.17354:
Adj. R-squared 0.030075 0.160293 0.102709
Sum sq. resids 96.91106 131.1289 422.4135
S.E. equation 1.663997 1.935598 3.474040
F-statistic 1.392767 3.417966 2.449902
Log likelihood -73.08813 -78.98468 -101.7959
Akaike AIC 3.953237 4.255625 5.425428
Schwarz SC 4.123859 4.426246 5.596050
Mean dependent 0.023590 0.064872 5.665258
S.D. depende 1.68959 2.11228I 3.66748.
Determinant resid covariance (dof a 80.7664!
Determinant resid covariance 58.37696
Log likelihood -245.3208
Akaike information criterio 13.1959.
Schwarz criterion 13.70780

Note: TR = Tax Rate, GE = Government Expenditul®O8/TH = real GDP Growth Rate
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Dependent Variable: D(TR)

Method: Least Squar

Sample (adjusted): 1972-2010

Included observations: 39 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.520234 0.502124 -1.036066 0.3073
D(TR(-1)) -0.13078: 0.20137: -0.64944 0.520:
D(GE(-1)) -0.118608 0.160624 -0.738421 0.4652
GROWTH(-1) 0.098600 0.074678 1.320332 0.1953
R-squared 0.106648 Mean dependent var 0.023590
Adjusted F-square 0.03007! S.D. dependent v 1.68959!
S.E. of regression 1.663997 Akaike info craari 3.953237
Sum squared resid 96.91106 Schwarz criterion 123859
Log likelihood -73.08813 Hannan-Quinn criter. .0¥4455
F-statistic 1.392767 Durbin-Watson stat 1.94798
Prob(F-statistic) 0.261214

Dependent Variable: D(G

Method: Least Squares

Sample (adjusted): 1972 2010

Included observations: 39 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.010835 0.584082 0.018550 0.9853
D(TR(-1)) -0.002713 0.234242 -0.011583 0.9908
D(GE(-1)) -0.470676 0.186841 -2.519128 0.0165
GROWTHI-1) 0.01739! 0.08686° 0.200291 0.842¢
R-square 0.22658I Mean dependent v 0.06487.
Adjusted R-squared 0.160293 S.D. dependent var 2.112280
S.E. of regression 1.935598 Akaike info craari 4.255625
Sum squared res 131.128! Schwarz criterio 4.426241
Log likelihood -78.98468 Hannan-Quinn criter. 346842
F-statistic 3.417966 Durbin-Watson stat 1.8355
Prob(F-statistic) 0.027773

Note: TR = Tax Rate, GE = Government Expenditul®O8/TH = real GDP Growth Rate
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Dependent Variable: GROWTH

Method: Least Squar

Sample (adjusted): 1972-2010

Included observations: 39 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 3.828944 1.048319 3.652462 0.0008
D(TR(-1)) 0.50299: 0.42042 1.19641! 0.239¢
D(GE(-1)) -0.399014 0.335345 -1.189864 0.2421
GROWTH(-1) 0.325929 0.155911 2.090483 0.0439
R-squared 0.173548 Mean dependent var 5.665258
Adjusted F-square 0.10270! S.D. dependent v 3.66748.
S.E. of regression 3.474040 Akaike info crdari 5.425428
Sum squared resid 422.4135 Schwarz criterion 596050
Log likelihood -101.7959 Hannan-Quinn criter. A8H646
F-statistic 2.449902 Durbin-Watson stat 2.2Z867
Prob(F-statistic) 0.079808

Note: TR = Tax Rate, GE = Government Expenditul®O8/TH = real GDP Growth Rate
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Vector Autoregression Estimates
Sample (adjusted): 19-201(

Included observations: 38 after adjustments
Standard errors in () & t-statistics in [ ]

D(TR) D(GE) GROWTH
D(TR(-1)) -0.169521 -0.130780 0.827918
(0.21559 (0.22756 (0.32969
[-0.78632] [-0.57470] [ 2.51120]
D(TR(-2)) -0.03518!I 0.03167! 1.74819:
(0.21613) (0.22814) (0.33052)
[-0.16280] [ 0.13886] [ 5.28915]
D(GE(-1)) -0.032284 -0.350474 -0.702648
(0.18966) (0.20019) (0.29003)
[-0.17022] [-1.75071] [-2.42264]
D(GE(-2)) 0.175752 0.188669 -1.117059
(0.19311) (0.20384) (0.29532)
[0.91010] [ 0.92558] [-3.78252]
GROWTH(-1) 0.10691. -0.04807: 0.17716:
(0.08573) (0.09049) (0.13111)
[ 1.24708] [-0.53121] [ 1.35130]
GROWTH(-2) 0.016034 0.221117 -0.152877
(0.08392) (0.08858) (0.12834)
[0.19106] [ 2.49617] [-1.19120]
C -0.726525 -0.967949 5.536327
(0.63834) (0.67379) (0.97619)
[-1.13814 [-1.43656 [5.67135
R-square 0.13930; 0.38981! 0.57437.
Adj. R-squared -0.027285 0.271715 0.491994
Sum sq. resids 92.10440 102.6186 215.3984
S.E. equation 1.723691 1.819417 2.635970
F-statistic 0.836210 3.300710 6.972291
Log likelihood -70.74106 -72.79489 -86.88283
Akaike AIC 4.091635 4.199731 4.941201
Schwarz SC 4.393295 4.501391 5.242862
Mean dependent -0.007895 0.034474 5.606922
S.D. depende 1.70064! 2.13197. 3.69833;
Determinant resid covariance (dof a 40.1851:
Determinant resid covariance 21.81723
Log likelihood -220.3303
Akaike information criterio 12.7015!
Schwarz criterion 13.60658

Note:TR = Tax Rate, GE = Government Expenditure, GROWTiidal GDP Growth Rate
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Dependent Variable: D(TR)

Method: Least Squar

Sample (adjusted): 1973-2010

Included observations: 38 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.726525 0.638344 -1.138141 0.2638
D(TR(-1)) -0.16952. 0.21558t -0.78631 0.437:
D(TR(-2)) -0.035186 0.216134 -0.162800 0.8717
D(GE(-1)) -0.032284 0.189657 -0.170221 0.8659
D(GE(-2)) 0.17575. 0.19311. 0.910091 0.369¢
GROWTH(-1) 0.106914 0.085731 1.247082 0.2217
GROWTH(-2) 0.016034 0.083922 0.191055 0.8497
R-squared 0.139302 Mean dependent var -0.007895
Adjusted R-squared -0.027285 S.D. dependent var 00646
S.E. of regression 1.723691 Akaike info criterion .09635
Sum squared resid 92.10440 Schwarz criterion 413932
Log likelihood -70.74106 Hannan-Quinn criter. 4.968
F-statistic 0.836210 Durbin-Watson stat 2.039269
Prob(F-statistic) 0.551460
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Dependent Variable: D(GE)

Method: Least Squar

Sample (adjusted): 1973 2010
Included observations: 38 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.967949 0.673794 -1.436565 0.1609
D(TR(-1)) -0.13078! 0.22756: -0.57470! 0.569¢
D(TR(-2)) 0.031679 0.228137 0.138859 0.8905
D(GE(-1)) -0.350474 0.200190 -1.750710 0.0899
D(GE(-2)) 0.18866! 0.20383! 0.92557! 0.361¢
GROWTH(-1) -0.048071 0.090493 -0.531212 0.5991
GROWTH(-2) 0.221117 0.088582 2.496174 0.0181
R-squared 0.389815 Mean dependent var 0.034474
Adjusted R-squared 0.271715 S.D. dependent var 19713
S.E. of regression 1.819417 Akaike info criterion 199731
Sum squared resid 102.6186 Schwarz criterion 4%D13
Log likelihood -72.79489 Hannan-Quinn criter. 4.869
F-statistic 3.300710 Durbin-Watson stat 1.836677
Prob(F-statistic) 0.012516

Note: TR = Tax Rate, GE = Government ExpenditufreO8/TH = real GDP Growth Rate
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Dependent Variable: GROWTH

Method: Least Squar

Sample (adjusted): 1973 2010
Included observations: 38 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 5.536327 0.976193 5.671346 0.0000
D(TR(-1)) 0.82791! 0.32969! 2.51120! 0.017¢
D(TR(-2)) 1.748193 0.330524 5.289154 0.0000
D(GE(-1)) -0.702648 0.290035 -2.422636 0.0214
D(GE(-2)) -1.11705! 0.29532. -3.782511 0.000:
GROWTH(-1) 0.177163 0.131106 1.351303 0.1864
GROWTH(-2) -0.152877 0.128338 -1.191201 0.2426
R-squared 0.574373 Mean dependent var 5.606922
Adjusted R-squared 0.491994 S.D. dependent var 3.698332
S.E. of regression 2.635970 Akaike info crdari 4.941201
Sum squared resid 215.3984 Schwarz criterion 2472862
Log likelihood -86.88283 Hannan-Quinn criter. .048530
F-statistic 6.972291 Durbin-Watson stat 1.8%70
Prob(F-statistic) 0.000093

Note: TR = Tax Rate, GE = Government Expenditur@O8VTH = real GDP Growth Rate
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Vector Autoregression Estima
Sample (adjusted): 1974 2010

Included observations: 37 after adjustments

Standard errors in () é-statistics in [

D(TR) D(GE) GROWTH
D(TR(-1)) -0.297465 -0.291585 0.873231
(0.22804 (0.24108 (0.35847
[-1.30445 [-1.20950 [ 2.43601
D(TR(-2)) 0.03429 0.01538- 1.63475:
(0.23787) (0.25148) (0.37393)
[ 0.14418] [0.06117] [ 4.37185]
D(TR(-3)) 0.062140 -0.139987 -0.050287
(0.30748 (0.32507 (0.48335
[ 0.20209 [-0.43064 [-0.10404
D(GE(-1)) 0.13449: -0.17400: -0.91450:
(0.22448) (0.23732) (0.35288)
[ 0.59913] [-0.73320] [-2.59156]
D(GE(-2)) 0.270198 0.388955 -1.121348
(0.23559 (0.24907 (0.37034
[ 1.14689 [ 1.56165 [-3.02787
D(GE(-3)) 0.06166! 0.26759! 0.19548:;
(0.23773) (0.25132) (0.37370)
[ 0.25939] [ 1.06472] [ 0.52310]
GROWTH(-1) 0.092257 -5.10E-05 0.179531
(0.12274 (0.12976 (0.19295
[0.75162 [-0.00039 [ 0.93046
GROWTH(-2) 0.09416!¢ 0.30327: -0.19770!
(0.09156) (0.09680) (0.14393)
[ 1.02845] [ 3.13307] [-1.37359]
GROWTH(-3) -0.185219 -0.160327 0.153801
(0.09499 (0.10042 (0.14931
[-1.94998 [-1.59661 [ 1.03005
C -0.10785: -0.89340° 4,79814:
(0.92841) (0.98150) (1.45942)
[-0.11617] [-0.91024] [ 3.28770]
R-square 0.25748! 0.47787. 0.60483-
Adj. R-squared 0.009986 0.303830 0.473112
Sum sq. resids 78.07150 87.25632 192.9192
S.E. equatio 1.70045: 1.79769 2.67304.
F-statistic 1.04034 2.74572 4.59174!
Log likelihood -66.31481 -68.37247 -83.05077
Akaike AIC 4.125125 4.236350 5.029771
Schwarz St 4.56050i 4.67173: 5.46515.
Mean dependent -0.044324 0.007027 5.494168
S.D. dependent 1.709006 2.154562 3.682534
Determinant resid covariance (dof a 41.8096:
Determinant resid covariance 16.24660
Log likelihood -209.0780
Akaike information criterio 12.9231:
Schwarz criterio 14.2292!

Note: TR = Tax Rate, GE = Government Expenditul®O8/TH = real GDP Growth Rate
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Dependent Variable: D(TI
Method: Least Squares

Sample (adjusted): 1974 2010
Included observations: 37 after adjustm

Variable Coefficient Std. Error t-Statistic Prob.

C -0.107854 0.928409 -0.116171 0.9084
D(TR(-1)) -0.297465 0.228039 -1.304448 0.2031
D(TR(-2)) 0.034297 0.237873 0.144184 0.8864
D(TR(-3)) 0.062141 0.30748: 0.20209! 0.841:
D(GE(-1)) 0.134493 0.224482 0.599128 0.5541
D(GE(-2)) 0.270198 0.235593 1.146886 0.2615
D(GE(-3)) 0.06166! 0.23772 0.25939! 0.797:
GROWTH(-1) 0.092257 0.122744 0.751623 0.4588
GROWTH(-2) 0.094168 0.091563 1.028450 0.3129
GROWTH(-3) -0.185219 0.094985 -1.949975 0.0616
R-squared 0.257489 Mean dependent var -0.044324
Adjusted F-square 0.00998iI S.D. dependent v 1.70900t
S.E. of regression 1.700452 Akaike info craari 4.125125
Sum squared resid 78.07150 Schwarz criterion 560608
Log likelihood -66.3148; Hannar-Quinn criter 4.27861!
F-statistic 1.040347 Durbin-Watson stat 2.0m42
Prob(F-statistic) 0.435141
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Dependent Variable: D(G
Method: Least Squares

Sample (adjusted): 1974-2010
Includedobservations: 37 after adjustme

Variable Coefficient Std. Error t-Statistic Prob.

C -0.893407 0.981503 -0.910244 0.3707
D(TR(-1)) -0.291585 0.241080 -1.209496 0.2370
D(TR(-2)) 0.015384 0.251477 0.061175 0.9517
D(TR(-3)) -0.13998 0.32506! -0.43064: 0.670:
D(GE(-1)) -0.174004 0.237320 -0.733204 0.4698
D(GE(-2)) 0.388955 0.249066 1.561654 0.1300
D(GE(-3)) 0.26759I 0.25132: 1.06472: 0.296¢
GROWTH(-1) -5.10E-05 0.129763 -0.000393 0.9997
GROWTH(-2) 0.303278 0.096799 3.133072 0.0041
GROWTH(-3) -0.16032 0.10041: -1.59660:i 0.122(
R-squared 0.477873 Mean dependent var 0.007027
Adjusted R-squared 0.303830 S.D. dependent var 2.154562
S.E. of regression 1.797697 Akaike info craari 4.236350
Sum squared resid 87.25632 Schwarz criterion 671433
Log likelihood -68.37247 Hannan-Quinn criter. .389843
F-statistic 2.745726 Durbin-Watson stat 1.86B81
Prob(F-statistic 0.02034.

Note: TR = Tax Rate, GE = Government Expenditul®O8/TH = real GDP Growth Rate
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Dependent Variable: GROWTH

Method: Least Squares

Sample (adjusted): 1974-2010

Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 4.798143 1.459421 3.287702 0.0028
D(TR(-1)) 0.873231 0.358467 2.436011 0.0217
D(TR(-2)) 1.634753 0.373928 4.371845 0.0002
D(TR(-3)) -0.050287 0.483349 -0.104039 0.9179
D(GE(-1)) -0.914501 0.352877 -2.591560 0.0152
D(GE(-2)) -1.121348 0.370343 -3.027866 0.0054
D(GE(-3)) 0.195482 0.373699 0.523098 0.6052
GROWTH(-1) 0.179531 0.192949 0.930459 0.3604
GROWTH(-2) -0.197705 0.143933 -1.373592 0.1809
GROWTH(-3) 0.153801 0.149313 1.030052 0.3121
R-squared 0.604834 Mean dependent var 5.494168
Adjusted R-squared 0.473112 S.D. dependent var 3.682534
S.E. of regression 2.673042 Akaike info criterion 5.029771
Sum squared resid 192.9192 Schwarz criterion 5.465154
Log likelihood -83.05077 Hannan-Quinn criter. 5.183264
F-statistic 4.591749 Durbin-Watson stat 2.172449
Prob(F-statistic) 0.000965

Note: TR = Tax Rate, GE = Government Expenditufr@O8VTH = real GDP Growth Rate
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Vector Autoregression Estimates
Sample (adjusted): 1975-2010
Included observations: 36 after adjustments, Stahdrrors in () & t-statistics in [ ]

D(TR) D(GE) GROWTH
D(TR(-1)) -0.348628 -0.272500 1.013148
(0.24798) (0.26665) (0.37723)
[-1.40589] [-1.02195] [ 2.68575]
D(TR(-2)) -0.035277 0.084527 1.870539
(0.27230) (0.29280) (0.41423)
[-0.12955] [ 0.28868] [ 4.51569]
D(TR(-3)) 0.076454 -0.109052 0.120563
(0.33853) (0.36402) (0.51498)
[ 0.22584] [-0.29958] [ 0.23411]
D(TR(-4)) -0.093767 0.050875 0.293628
(0.33060) (0.35549) (0.50291)
[-0.28363] [0.14311] [ 0.58385]
D(GE(-1)) 0.126263 -0.131192 -1.010643
(0.24313) (0.26143) (0.36985)
[ 0.51933] [-0.50182] [-2.73257]
D(GE(-2)) 0.368372 0.341121 -1.600821
(0.30101) (0.32367) (0.45791)
[1.22378] [1.05390] [-3.49596]
D(GE(-3)) 0.053974 0.113756 0.007877
(0.30007) (0.32266) (0.45648)
[0.17987] [ 0.35255] [0.01726]
D(GE(-4)) -0.069440 -0.197538 0.165107
(0.25881) (0.27829) (0.39371)
[-0.26830] [-0.70981] [ 0.41937]
GROWTH(-1) 0.092516 -0.003822 0.059914
(0.13752) (0.14787) (0.20919)
[0.67276] [-0.02585] [ 0.28640]
GROWTH(-2) 0.112965 0.274341 -0.279430
(0.13485) (0.14500) (0.20513)
[0.83773] [1.89201] [-1.36219]
GROWTH(-3) -0.160332 -0.204740 0.094136
(0.11251) (0.12098) (0.17116)
[-1.42500] [-1.69228] [ 0.54999]
GROWTH(-4) -0.078178 0.048474 0.210965
(0.10883) (0.11703) (0.16556)
[-0.71834] [ 0.41422] [ 1.27427]
C 0.054464 -0.695747 5.037051
(1.16939) (1.25744) (1.77892)
[ 0.04657] [-0.55330] [ 2.83153]
R-squared 0.286602 0.499174 0.654131
Adj. R-squared -0.085606 0.237873 0.473678
Sum sq. resids 71.79448 83.01233 166.1420
S.E. equation 1.766776 1.899798 2.687669
F-statistic 0.770004 1.910341 3.624935
Log likelihood -63.50698 -66.12025 -78.60962
Akaike AIC 4.250388 4.395569 5.089423
Schwarz SC 4.822214 4.967396 5.661250
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Dependent Variable: D(TR)

Method: Least Squar

Sample (adjusted): 1975-2010
Included observations: 36 after adjustments

Variable

Coefficient Std. Error t-Statistic Prob.
C 0.054464 1.169395 0.046574 0.9633
D(TR(-1)) -0.348628 0.247977 -1.405888 0.1731
D(TR(-2)) -0.035277 0.272300 -0.129552 0.8980
D(TR(-3)) 0.076454 0.338532 0.225840 0.8233
D(TR(-4)) -0.093767 0.330598 -0.283628 0.7792
D(GE(-1)) 0.126263 0.243127 0.519329 0.6085
D(GE(-2)) 0.368372 0.301011 1.223782 0.2334
D(GE(-3)) 0.053974 0.300071 0.179870 0.8588
D(GE(-4)) -0.069440 0.258809 -0.268304 0.7909
GROWTH(-1) 0.092516 0.137517 0.672759 0.5078
GROWTH(-2) 0.112965 0.134847 0.837727 0.4108
GROWTH(-3) -0.160332 0.112513 -1.425000 0.1676
GROWTH(-4) -0.078178 0.108831 -0.718339 0.4798
R-square 0.28660:; Mean dependent v -0.102501
Adjusted R-squared -0.085606 S.D. dependent var 1.695686
S.E. of regression 1.766776 Akaike info craari 4.250388
Sum squared resid 71.79448 Schwarz criterion 822214
Log likelihood -63.50698 Hannan-Quinn criter. 440971
F-statistic 0.770004 Durbin-Watson stat 1.9®133
Prob(F-statistic) 0.673862
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Dependent Variable: D(G

Method: Least Squares

Sample (adjusted): 1975-2010

Included observations: 36 after adjustm

Variable Coefficient Std. Error t-Statistic Prob.

C -0.695747 1.257439 -0.553305 0.5854
D(TR(-1)) -0.272500 0.266648 -1.021946 0.3174
D(TR(-2)) 0.084527 0.292802 0.288683 0.7754
D(TR(-3)) -0.10905: 0.36402! -0.29957 0.767:
D(TR(-4)) 0.050875 0.355489 0.143112 0.8874
D(GE(-1)) -0.131192 0.261432 -0.501819 0.6206
D(GE(-2)) 0.34112: 0.32367- 1.05390: 0.302¢
D(GE(-3)) 0.113756 0.322663 0.352553 0.7276
D(GE(-4)) -0.197538 0.278295 -0.709814 0.4850
GROWTHI-1) -0.00382: 0.14787: -0.02585! 0.979¢
GROWTH(-2) 0.274341 0.145000 1.892012 0.0711
GROWTH(-3) -0.204740 0.120985 -1.692279 0.1041
GROWTH(-4) 0.048474 0.117025 0.414216 0.6826
R-squared 0.499174 Mean dependent var -0.025000
Adjusted R-squared 0.237873 S.D. dependent var 2.176174
S.E. of regression 1.899798 Akaike info crdari 4.395569
Sum squared res 83.0123: Schwarz criterio 4.967391
Log likelihooc -66.1202! Hannar-Quinn criter 4.59515;
F-statistic 1.910341 Durbin-Watson stat 1.93635
Prob(F-statistic) 0.088085

78



Dependent Variable: GROW1

Method: Least Squares

Sample (adjusted): 1975 2010

Included observations: 36 after adjustm

Variable Coefficient Std. Error t-Statistic Prob.
C 5.037051 1.778916 2.831529 0.0095
D(TR(-1)) 1.013148 0.377230 2.685755 0.0132
D(TR(-2)) 1.870539 0.414231 4.515694 0.0002
D(TR(-3)) 0.12056: 0.51498: 0.234111 0.817(
D(TR(-4)) 0.293628 0.502915 0.583852 0.5650
D(GE(-1)) -1.010643 0.369851 -2.732566 0.0119
D(GE(-2)) -1.60082 0.457901 -3.49595! 0.001¢
D(GE(-3)) 0.007877 0.456476 0.017256 0.9864
D(GE(-4)) 0.165107 0.393707 0.419365 0.6788
GROWTH(-1) 0.05991- 0.20919! 0.28640:. 0.777:
GROWTH(-2) -0.279430 0.205133 -1.362188 0.1863
GROWTH(-3) 0.094136 0.171158 0.549994 0.5876
GROWTH(-4) 0.210965 0.165557 1.274272 0.2153
R-squared 0.654131 Mean dependent var 5.417465
Adjusted R-squared 0.473678 S.D. dependent var 3.704674
S.E. of regression 2.687669 Akaike info craari 5.089423
Sum squared res 166.142 Schwarz criterio 5.66125I
Log likelihooc -78.6096. Hannar-Quinn criter 5.289001
F-statistic 3.624935 Durbin-Watson stat 2.1%133
Prob(F-statistic) 0.003885
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VAR Granger Causality/Block Exogeneity Wald Tests
Sample: 1970 2010
Included observations: 38

Dependent variable: D(TR)

Excluded Chi-sq df Prob.
D(GE) 1.238382 2 0.5384
GROWTH 1.918146 2 0.3832
All 2.814558 4 0.5893
Dependent variable: D(GE)

Excluded Chi-sq df Prob.
D(TR) 0.382730 2 0.8258
GROWTH 6.291395 2 0.0430
All 6.545359 4 0.1620
Dependent variable: GROWTH

Excluded Chi-sq df Prob.
D(TR) 30.95500 2 0.0000
D(GE) 14.99790 2 0.0006
All 32.2573: 4 0.000(
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Chapter 3
Sustainability of Fiscal Policy and the Revenue-Expenditure

Nexus: The Case of Indonesia

3.1 Introduction

A sustainable fiscal policy, according Bdanchard et al. (1990)s the one that can be
continued indefinitely with a stable governmenttekebGDP ratio. In this sense, a persistent
and large budget deficit leading to a rapid inceesthe public debt to GDP ratio is a
symptom of an unsustainable fiscal poliByrger, 2005)When the market realises that the
higher debt servicing costs will make it more didiflit for the government to meet its budget
constraint, it will be increasingly difficult fohe government to sell its debt, which will

increase the risk of monetizing the deficit or deéfault.

Fiscal policy sustainability is a recurrent issul a has received much attention lately
following the recent global financial and economiitsis since mid-2007. In response to the
crisis, many industrial countries have adopted tenegclical fiscal policy by introducing

fiscal stimulus through increasing expenditure lamgering taxes. Over 2009 — 2010, fiscal
stimulus packages averaging about 4 per cent of d¥e been implemented by the G-20

countries(IMF, 2009) The purpose is to generate economic activitiesguhe economic
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slowdown and, hence, preventing the economies fediing further. It is widely believed
that fiscal stimulus packages have made a signife@ontribution to the economic recovery
(Adam et al., 2010; Bevan 2010; Hur et al. 20H9wever, while such a fiscal activism has
helped to alleviate the adverse impacts of thasciiis the process it may lead to increases

in fiscal deficits and public debts, which raisescern about fiscal sustainability.

According to the MF (2009), as a result of countercyclical fiscal measures, éxpected
that fiscal balances of member nations will be vegddy almost 6 percentage points of GDP
and government debt will rise by 14 percentagetpadh GDP in 2009 in G-20 countries.
Tanzi (2010)argues that the stimulus packages contributedetgérception that the fiscal
deterioration created by the crisis would not belicgl but long lasting and would have
major consequences for the role that governmentddaglay in the economy in years to

come.

The apparent fiscal sustainability of Indonesianieresting because it is a developing
economy, with attendant fiscal weaknesses suchedstibsidies, yet appears to have been
relatively free of the fiscal myopia that has pladunuch of the developing world. For
example, India and Pakistan appear to have “baa#idld” much of their tax collections
(Cashin et al., 1998 and 199%imilarly, chronic incapacity to run surplusesidg times

of peace and prosperity together with efforts tosustainable fiscal policies appears to have
induced developing countries to run pro-cyclicatél policieg Talvi and Végh, 2005By
maintaining prudence in the intertemporal dimensiadonesia has been an exception to
the rule for developing countries. This paper usegnt econometric tools to characterise

the distinctive sustainability of Indonesian fispalicy.
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In more detail, the aim of this paper is twofol@sHy, it tests for the sustainability of fiscal
policy in Indonesia. Since the Asian financial rik997/98, the Indonesian government has
implemented various fiscal consolidation measunesrder to pursue fiscal sustainability,
while also seeking to provide fiscal stimulus tpgort economic growth. The budget deficit
has been consistently maintained below 3 per de@tDd since 2000, and the public debt
to GDP ratio has consistently declined since 20@dnce, Indonesia entered the recent
global economic crisis which started in mid-200Détter fiscal condition than many Asian
countries, or even the US and Europe. This lodées fiiscal policy in Indonesia has been
sustainable. However, | am interested in checKiegsustainability formally, and in doing
so | test the time series properties of the vaeslof interest derived from the government

intertemporal budget constraint (IBC).

Secondly, this paper aims to test the causal ogiship between government revenue and
expenditure. As described Burger (2005)the cause of fiscal policy unsustainability lies
in the difference between the levels (and not thraposition) of expenditure and revenue,
namely the budget deficit. This implies that theedi cure for an unsustainable fiscal policy
is to control budget deficit. Accordingly, a numlsrtheoretical studies have developed
several approaches to control the budget defieituding the causality hypothesis between
government revenue and expenditure which speaiflesther government should control

the budgetary deficit by adjusting expenditurepgradjusting revenue, or by employing

both corrective measures simultaneously. For itgtaihthe causality extends from revenue
to expenditure, a deficit can be more effectivedgteolled by adjusting expenditure than by
adjusting revenue as an increase in revenue waglget an increase in expenditure and,

therefore, not lead to a reduction of deficit ilhsequent periotMartin et al., 2004)To test
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the causality relationship between revenue and redpge | utlise the Granger
causality/Block exogeneity Wald test based on #w®ults from a vector autoregression
(VAR) model. To determine whether the causalitpasitive and negative, | complement

the causality test with the generalised impulsparse analysis.

3.2 Overview of Public Financein Indonesia

3.2.1 Revenue, expenditure and deficit

Figure 3-1shows the development in government revenue, exppeedand overall fiscal
balance ratios to GDP in Indonesia from 1982-2@ifing this sample period, government
revenue and expenditure to GDP ratios fluctuateekaming 17.3 and 18.7 per cent of GDP
respectively, while the average budget deficit Wasper cent of GDP. There was a period
of budget surplus in 1994-1997, or four years leefodonesia became mired in an economic
crisis (1997/98).

Figure 3-1
Revenue, Expenditure and Fiscal Balance (% GDP)
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The public debt to GDP ratio (séeyure 3-2 ranges from 18.56 per cent in 1982 to 95.90
per cent in 1999 averaged 44.67 per cent. In 198%,lthe period before the Asian financial

crisis, the average of public debt to GDP rati@3s25 per cent with an increasing trend
during 1982-1987 and a decreasing trend during-1987. Following the Asian crisis, the

debt to GDP ratio increased rapidly from 26.4 petad GDP in 1997 to reach its peak at
95.9 percent of GDP in 1999. This rapid increasedeibt to GDP ratio can be attributed to
the cost of providing liquidity and eventually ttaée-over of the collapsing banking system.
Since 2001, the debt to GDP ratio has consistelettyeased. In 2010, the debt to GDP ratio

reached 27 per cent of GDP.

Figure 3-2
Public Debt (% GDP)
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During 1982-1995, the ratio of government expendito GDP fluctuated, with a declining
trend. On average, the government expenditure tB @&ilo was 19.3 percent of GDP, with
the highest 23.6 per cent in 1983 and the lowest pdr cent in 1995. The government
revenue to GDP ratio also fluctuated, but wasikadbt stable compared to expenditure. The
average government revenue to GDP ratio was 17.5qr, with the highest ratio being
19.9 per cent in 1983 and the lowest ever, 15.4pat of GDP in 1988. As a result, the
overall budget was in deficit, albeit with a deaiotrend. The average budget deficit was
1.8 per cent of GDP. The largest budget deficit w@er cent of GDP in 1983 (sEeyure
3.1). The declining trend in the budget deficit durih@82 — 1995 reflects the fact that the
fiscal policy was responsible and conservative withtrong willingness to pursue fiscal
consolidation. In fact, during 1994-1997, four yearior to the Asian economic crisis,
Indonesia recorded a moderate budget surplus opdr@ent of GDP (average of 1.4 per

cent of GDP).

In 1997/98, the Asia financial crisis severelylhdonesia’'s economy. The economy shrank
by over 13 per cent of GDP in 1998. Public debteased dramatically in 1997 and 1998
and reached almost 100 per cent of GDP in 1999Kseee 3-3, which can be attributed
to the cost of providing liquidity and eventuallyet take-over of the collapsing banking
system. Nevertheless, fiscal policy continued aesponsible and conservative track and
acted as anchor for the whole econgi@yndal et al., 2009)Even during the height of the
fiscal crisis (1998-1999), deficits were modesactang a high of 1.69 per cent of GDP in
1998 and 2.5 per cent of GDP in 1999. In fact,ghalent budget policy is generally seen
as having been instrumental in the economic regoVdris situation was the result of major

expenditure cuts—Ilargely in public investment arideo development expenditures—to
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offset lower levels of revenue and raising inteeegienditures to finance the growing level
of public debt. In 2000, in spite less favourabteremic and political developments, the
government brought the fiscal deficit under contyoickly. The fiscal deficit had fallen to
less than 2 per cent of GDP by 2000, and it hagimeed there for most years sir(ééll and

Shiraishi, 2007)

Since 2001, the focus of the government’s fiscalicgohas been to promote fiscal
consolidation and reduce government debt gradurattyder to achieve fiscal sustainability.
As a result of the overall macroeconomic situaéind current policy challenges, since 2006,
the government has also focused fiscal policy @viding a modest degree of stimulus to

the overall economy, within the constraints of go@ernment’s overall fiscal situation.

During 2001-2005 the fiscal policy was mainly otmth toward fiscal consolidation as
reflected by a declining trend in the budget deticiGDP ratio. As shown ifigure 3-1
while the revenue and expenditure to GDP ratiostdiated, the budget deficit gradually
declined from 2.5 per cent of GDP in 2001 to 0.5 @ent of GDP in 2005. The fiscal
conservatism during this period can be attributedij the adoption of the IMF-supported
stabilization programme under which the governmeas required to consolidate its budget
by bringing down the deficit, and (ii) the adoptioithe fiscal rule based on the government
regulation No. 23/2003, which caps the fiscal deit 3 per cent of GDP and accumulated

debt at 60 per cent of GDP.

Fiscal consolidation and solid economic growth Bdlp reduce the ratio of public debt to
GDP ratio. In 2001, the public debt to GDP decrdaseabout 80 per cent of GDP as

compared to 95 per cent of GDP in 2000. Since thendebt to GDP ratio consistently
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declined. In 2005, the debt to GDP reached thd E#6 per cent of GDP. Some important
measures undertaken to enhance fiscal consolidatituded: (1) continued tax and custom
reforms to increase revenue and lessen dependangdaiile oil and gas receipts, and (2)
streamlined expenditures, including limitationsfoeal subsidies. Once fiscal consolidation

was achieved in 2005, the government could affqucbagrowth fiscal policy.

During 2006 — 2009, an increasing trend in the letidgficit suggests that the fiscal policy
was mainly oriented towards fiscal stimulus, wisili#l consistently maintaining longer run
fiscal sustainability. In this period, governmemvenue and expenditure respectively
averaged 17.5 and 18.5 per cent of GDP. Meanwthiéebudget deficit increased from 0.9
per cent of GDP in 2006 to 1.58 per cent of GDR0OA9, averaging 0.1 per cent of GDP.
Fiscal stimulus was aimed at supporting econonoevtr and then at preventing economic
slowdown following the global financial crisis thatarted in 2008. Fiscal stimulus was
introduced in forms of: (1) various tax and non-fescal incentives (such as reduction in
personal and corporate income tax rates, impoyt waivers for raw materials and capital
goods, and diesel and electricity subsidies) airaedaising production activities and
investment; (2) transfer payment aimed at maimaifiouseholds’ purchasing power; (3)
increased expenditures on both government consampdind investment aimed at
strengthening the real sector, job creation an@yatibn of job losses, and (4) increasing the
education budget. Meanwhile, the debt to GDP tai® decreased from 40 per cent in 2006
to 27 per cent in 2010, which is lower than theioal target of 40 per cent of GDP by the

end of 2009.
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In summary, fiscal policy in Indonesia during tlerple period has been responsible and
conservative, aimed at balancing between fiscada@ltation and fiscal stimulus concerns.
The trend in conservative policymaking has beeitiaffy confirmed in the government
regulation No. 2003 which caps the fiscal defitiB @er cent of GDP and accumulated debt
at 60 per cent of GDP. After the 1997/98 econonmisis; the budget deficit has been
consistently maintained below 3 per cent of GDP #red public debt to GDP ratio has

consistently declined since 2001 to reach 27 petr @eGDP in 2009.

3.2.2 Government debt structure

In general, the instruments of the Indonesian eégsvernment debt can be classified into
two broad categories: loans and government seesir{furat Berharga Negara or SBN).
Government loans consists of external/foreign loand, since 2010, domestic loans.
Government securities consist of government deburgees and government shari'a
securities. Since most of government securitiesssiged in the domestic market, they can
be considered to represent domestic debt. As shiowmable 3-1 the outstanding
government securities have become to be largeraki@nnal loan since 1999. This is in line
with government’s determination to reduce its dejesice on foreign loans in budget deficit
financing and to develop domestic government seesrimarket in order to mobilise

domestic financial resources.

3.2.2.1 External Loans
External loans are mainly arisen from bilateral amdltilateral donors/creditors. Other
sources of external loan are export credit fagiléasing and commercial loans. External

loans have also been recognised as foreign ameigh assistance due to their concessional
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and long term nature and their grant element. AschbyChowdhury and Sugema (2005)

financing the fiscal gap was the clearest objedtivebtaining external loans

Based on their design, external loans from bildtena multilateral creditors can be in the
form of project loans and program loans. Projeeinfomeans external loans utilised to
finance certain activity by the state ministry/ington, including loans forwarded to local
government and/or state-owned enterprise thatlatgpeertain requirements. Meanwhile,
program loans means loans obtained in cash in witscldrawdown stipulates certain

mutually-agreed conditions.

Table 3-1
Central Government Debt Outstanding (IDR Trillioh98-2013
L oans

Year External Domestic Total Loans  Securities Total

1998 452.54 - 452.54 100.00 1,005.09
1999 438.26 - 438.26 501.57 1,378.10
2000 582.60 - 582.60 651.68 1,816.88
2001 612.52 - 612.52 660.65 1,885.70
2002 569.84 - 569.84 655.31 1,795.00
2003 583.30 - 583.30 648.75 1,815.34
2004 637.18 - 637.18 662.32 1,936.69
2005 620.22 - 620.22 693.08 1,933.51
2006 559.43 - 559.43 742.73 1,861.59
2007 586.36 - 586.36 803.06 1,975.77
2008 730.25 - 730.25 906.50 2,366.99
2009 611.20 - 611.20 979.46 2,201.85
2010 616.86 0.39 617.25 1,064.40 2,298.91
2011 620.28 1.01 621.29 1,187.66 2,430.24
2012 614.81 1.80 616.61 1,361.10 2,594.31
2013 712.17 2.27 714.44 1,661.05 3,089.94

Source. Ministry of Finance, Republic of Indone
Note:the currency of denomination of the external deds predominantly US dollars.
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During the New Order era (1966-1998) and until 206& distribution of external loans was
coordinated through two consortiums of groups afdior countries and multilateral
agencies, namely the Inter-Governmental Group doriasia (IGGI), from 1966-1991, and
the Consultative Group on Indonesia (CGl), from2:2007. The IGGI was established in
1966 and was chaired by the Minister of Developn@oaperation of the Netherlands. The
IGGI carried out annual informal reviews of Indoiaésdevelopment needs and coordinated
annual development aid flows intended to meet tmesals. In March 1992, the IGGI was
disbanded at the request of the Indonesian governmee to political reasons. The
Indonesian government at that time argued that @@l had been utilised by the
Netherlands as an instrument of intimidation inesrtb meddle with Indonesia’s domestic
affairs that were irrelevant to the purposes ohsoprovided by the IGGI, particularly those
related to human right issues following the Ditioent case in East Timor on 12 November

1992(Vos, 2001; INFID, 2007; Azis, 2008)

In April 1992 the Consultative Group on Indone<ixG() was established to replace the
IGGI and it was co-chaired by the Indonesian Cawting Minister of Economic Affairs
and the World Bank respectively. In February 20@/@GI was also disbanded, again at the
request of the Indonesian government. As statethéyinance Minister at that time, Sri
Mulyani Indrawati, the CGI was no longer needediradonesia’s main creditors were
practically only three: the World Bank, the AsiapM@lopment Bank and Japan. It is also
emphasized that Indonesia since then prefers amgerexternal loan agreements through
G-to-G negotiations rather than through round tabldtilateral negotiationdNFID, 2007,

Winters, 2010) As can be seen imable 3-2 During 1997-2010, the biggest three creditors:
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Japan, the World Bank and the Asian DevelopmenkBeave together provided about 70

per cent of the total external loans for the Induae central government.

3.2.2.2 Domestic loans

Domestic loans are any loans obtained from doméstiders (possibly with conditions).
Lenders of domestic loan are the state-owned bado&al government-owned banks, and
local governments that have budget surplysepublik Indonesia, 2008Domestic loan
use is currently, based on the Medium-Term Nati@®lelopment Plan 2015-2019, limited
to the financing of defence and security sectardinie with its objective to support the
empowerment of domestic industry and self-sufficiem financing, domestic loans can be
utilized for other sectors’ financin@/linistry of Finance, 2015)n Table 3-1 it can be seen

that outstanding domestic loans since 2010 aremeigh smaller than external loans.

3.2.2.3 Government securities

The first time the government issued domestic delite form of government bonds, was
in 1998, in the aftermath of the Asian Financiak@r(1997-98). Initially, public domestic
debt was issued in the form of government bondshi®purpose of bank restructuring and
recapitalisation program. Two types of governmenids were issued at that time, namely
recapitalisation bonds for the commercial banksl @payment bonds to Bank Indonesia
(Pangestu 2003During 1998-2000, the government issued a tdt&tm643.8 trillion of
government bonds. By the end of 2000, the bonddmsldnational banks that had been
recapitalised by the government) started to traldesd bonds, which initiated the

development of the government securities domesaidket.
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In December 2002, based on the Law No. 24/2002, ginernment began issuing
government securities directly on the market ferghrpose of: (1) financing the state budget
deficit; (2) covering short-term cash shortagesimagi from mismatch between receipts and
expenditures in the State Treasury Account withie &iscal year, and; (3) managing the
public debt portfolio. In 2005, government secesthas become more important instrument

of budget deficit financing compared to foreignriea

Nowadays, government securities consist of goveminuebt securities (Surat Utang
Negara, also known as Government Bonds or T-bondsgasury Notes (Surat
Perbendaharaan Negara, i.e. T-bills), Governmdainis Securities (Sukuk) and Islamic
Treasury Notes (Islamic T-bills). Government Bomds issued for tenors of more than 12
months, with variable rates or fixed coupons. Tueaslotes are issued for a maximum tenor
of 12 months with interest paid under the discaystem. Meanwhile, Sukuk and Islamic
T-bills are respectively long-term and short-teguowgities issued by the government based
on Sharia, or Islamic, principles. Based on traligb government securities include
tradable and non-tradable securities, and basediwancy denomination including rupiah

and foreign exchange denominated securities.

As can be seen ihable 3-3 outstanding tradable government securities aneirltted by
rupiah denominated securities, particularly in ferof bonds with fixed and variable rates.
It also can be seen that the proportion of bonds fised rates tend to increase while the

proportion of variable rates bonds is in the cagtra
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Table 3-2
Central Government External Loan Outstanding bydoes (USD Million), 1997-2010

Japan ADB World Bank Others
Year Nominal % Total Nominal % Total Nominal % Tota Noval % Total Total
1997 19.17 37.50 5.22 10.21 10.83 21.19 15.90 31.1051.12
1998 22.03 39.07 6.13 10.87 11.32 20.07 16.91 29.9956.39
1999 26.00 42.12 7.21 11.68 12.09 19.59 16.43 26.6261.73
2000 24.16 39.54 7.67 12.55 12.42 20.33 16.85 27.5861.10
2001 21.88 37.15 8.04 13.65 12.17 20.66 16.81 28.5458.90
2002 24.97 39.17 8.65 13.57 11.53 18.09 18.59 29.1763.74
2003 28.38 41.18 8.77 12.73 10.67 15.48 21.09 30.6168.91
2004 28.64 41.76 9.04 13.18 9.90 14.43 21.01 30.63 68.59
2005 25.58 40.55 9.16 14.52 9.11 14.44 19.24 30.5063.09
2006 24.47 39.46 9.41 15.17 8.74 14.09 19.40 31.28 62.02
2007 24.63 39.57 10.18 16.35 8.37 13.4% 19.07 30.6362.25
2008 29.61 44.40 10.87 16.30 8.96 13.44 17.25 25.87 66.69
2009 27.61 42.52 10.89 16.77 10.10 15.56 16.33 525.1 64.93
2010 30.49 44.77 11.15 16.37 11.37 16.70 15.09 622.1 68.10

Source Ministry of Finance, Republic of Indonesia
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Table 3-3

Government Securities Outstanding (IDR billion ated otherwise), December 2007 — December 2013

Dec-07 Dec-08 Dec-09 Dec-10 Dec-11 Dec-12

A. Tradable 543,680 648,335 724,898 803,191 919,236 1,085,173

1. Rupiah Denominated 477,747 525,695 581,748 641,215 723,606 820,266

a. Government Debt Securities (SUN) 477,747 520,995 570,215 615,498 684,618 757,231

1) T-Bill 4,169 10,012 24,700 29,795 29,900 22,820

2) Zero-coupon bond 10,500 11,491 8,686 2,512 2,512 1,263

3) Fixed Rate Bond 294,453 352,558 393,543 440,396 517,142 610,393

4) Variable Rate Bond 168,625 145,934 143,286 142,795 135,063 122,755

b. Government Islamic Securities (SBSN 0 4,700 11,533 25,717 38,988 63,035

1) Fixed Rate Islamic Bond 0 4,700 11,533 25,717 37,668 62,840

3) T-Bill Shari'a 0 0 1,320 195

2. Foreign Currency Denominated 65,933 122,640 143,150 161,976 195,630 264,907

a. Government bond (million USD) 7,000 11,200 14,200 16,200 18,700 22,950

b. Islamic bond (million USD) 0 0 650 650 1,650 2,650

c. Government bond (million JPY) 0 0 35,000 95,000 95,000 155,000

B. Non-Tradable 259,404 258,160 254,561 261,215 268,419 275,927

a. Promissory note to central bank 259,404258,160 251,875 248,432 244,636 240,144

c. Government Islamic Securities 0 0 2,686 12,783 23,783 35,783

TOTAL GOVERNMENT SECURITIES 803,084 906,495 979,459 1,064,406 1,187,655 1,361,101
Exchange rates assumption

IDR/USD 9,149 10,950 9,400 8,991 9,068 9,670

IDR/JPY 101.70 110.29 116.80 171.9

Source Ministry of Finance, Republic of Indonesia
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3.3 Literature Review

3.3.1 Fiscal policy sustainability concept

Since the seminal paper Bimilton and Flavin (1986fiscal sustainability analyses have
mostly started with a representative agent modelhith the government must satisfy an
intertemporal budget constraint (IBC) and, in evagyiod, a static budget constraighalk
and Hemming, 2000Within this framework, fiscal policy is considdreo be sustainable if
the expected present value of all future primamplsises equals the current level of public
debt. The IBC can be derived from a budget iderttityt links the primary balance to

revenue, expenditure and public debt as follows:

B-B,=tB,+G-T1
B=Q+r)B +G-T 1)
B=0+1)B.-9

where G is primary government expenditures (i.e., govemnexpenditures excluding
interest paymentsR is the stock of debt at the end of peridgds the government revenues,
. is the one-period (average) interest rate on gowent debt issued at the end of last period,
and r,B,_; is interest payments made in the current periagtofding to (1), government

budget deficitG, — T, + £ B_, must be financed by issuing new debt, and thasittesof the

current government debt is equal to the accumulatfahe current and past budget deficits.

Since (1) should hold in each period, then

B.-B=1,B-3, 2

Solving (2) forB , the stock of debt at timieis equal to
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B = Bt+1 + S+l

t
1+r,, 1+r

®3)

t+1

To derive the intertemporal budget constraint, 8qng2) is iteratedk —1 periods forward

as follows:

Bt+1_ Bt+2 + $+2

1+ Irt+2 1+ rt+2
Bt — Bt+3 + S+3
+2

1+r,, 1+r.,

(4)
— a+k—1 + S+k—1

B =
K2 Y4r, o 141,
t+k-1 t+k-1

B _ = a"‘k + S‘*‘k
e 1+ I’t+k 1+ rt+k

Recursively substitutds,,, , into B,, ,, B,,_, into B,,_;, etc,..., to get

B — Bt+l + S‘*‘l

Yo+, 1+r

t+1 t+1

B

- ek
(1+ Mok )X (1+ rt+k—l)x” - X (l+rt+2 )X (1+rt+l)

a+k

+
(1+ r‘t+k)x (1+ r‘t+k—1)x“' X (1+rt+2 )X (l+rt+1)

+.oo 4 S+2 + $+1
(1+ r‘t+2)x (1+ r‘t+1) (l+rt+1)

(5)

Assuming that the real interest rate us constant @ositive over time I, =r >0),
summing up the terms in equation (5) for infiniezipds forward, the general representation
of the stock of debB is equal to present value of the future debt stk the sum of the

discounted primary budget balance
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t+k S+k
T @y zaﬂ> ©

According to equation (6), the initial stock of deB should be equal to the sum of the

discounted primary balance and the present valugheffuture debt stock. Taking

expectations, | can rewrite equation (6) as follows

— i S+k
BN (1+r) EZ(1+r) ")

A necessary and sufficient condition for fiscalipplsustainability is that ag ~ « then

the expected present value of future debt stoclldramnverge to zero:

a+k —
im £, 745 =0 ®)

Equation (8) is known as the transversality conditwhich implies a no-Ponzi gafnand
states that the growth rate of public debt showldbe larger than the interest rate. If the

transversality condition is satisfied then the itgmporal budget constraint (IBC) is:

9)

which states that the government that is faced thightransversality condition will have to
achieve future primary surpluses whose presenevatids up to current value of the stock
of public debt.

1 A Ponzi Game is a situation in which an economydws funds continuously by issuing a new debthis t
way the economy is rolling over it indefinitely Waut eventually retiring it. It happens when anrexoy is
spending more than it is earning and public spentlins permanently exceeds tax revefRemer, 2011)
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3.3.2 Testsof fiscal sustainability

Many studies have tested fiscal policy sustaingbibr various countries since the early
1980s, when most countries experienced high lefejevernment debt and primary deficit.
Two methods, based on the intertemporal budgetticonts appear to be worth pursuing.
One method is to test past fiscal data to seevegonent debt and/or deficits follow a
stationary process, along the lines suggestedebgitimeeiHamilton and Flavin (1986The
other is to implement cointegration tests of gowsent revenues and expenditures,

following Trehan and Walsh (198&jlakkio and Rush (1991andBohn (1998, 2005)

The work byHamilton and Flavin (1986is the first important contribution to testing for
fiscal sustainability. Assuming constant real iagtrrates, they argue that a sufficient
condition for fiscal sustainability is that the mary balance, and therefore that public debt
stock, is a stationary series. Hamilton and Flalénve a testable equation based on (7) as

follows:

B=3 T E(T.-G.)* A+ 0+, (10)

= @+r)

where A = E{mﬁ E}Hiand & is an error term. The IBC, or fiscal sustainailit

condition, is satisfied iy, =0, which assumed to be true if the public debt stdand the

primary surplufk — G follow stochastic stationary processesAf>0 then E will not be

stationary, implying that public debt at tinhecannot be paid back by expected future

surpluses.
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Trehan and Walsh (1988&ygue that if the debt stodkand primary deficits$ are integrated

of order one 1(1), and if real interest rates arastant, a necessary and sufficient condition
for fiscal sustainability is that debt and primdigcal balances are cointegrated, with a (1,
r) vector of cointegration. This can be seen by itavgrthe government budget equation (1)

as follows:

B-B.=G+(B,-T

AB =18+ )

If Bis an I(1) process then the change in dAB =B — B_, must be stationary by
definition. This implies that the overall balan{B,_, +S) is stationary, and that if the

interest rate is constarf,and $ are cointegrated with a cointegrating vector}1in short,

if cointegration tests suggest that debt and pyrfiscal balances are cointegrated then fiscal
policy is sustainabléChalk and Hemming 2000)n their later paperTrehan and Walsh
(1991)suggest that, if interest rates are not constaen an alternative way to assess fiscal
sustainability is to test the stationarity of theerll government deficit, i.e. the deficit
including interest payments. They argue that statity of the overall deficit is a sufficient
condition for intertemporal budget balance, givarsifive (not necessarily constant) real

interest rates.

Hakkio and Rush (199Xgformulated equation (2) with total governmenpenditure (i.e.

government expenditure including interest paymemnisthe left hand side as follows
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GG =G+, =T+

= (L+r)

(A T+k - A G+k)
(12)

+lim————B
K- oo (1+ r)k+1 t+k

where GG = G + rB_; is total government expenditures. If revenijeend expenditure§

are integrated of order one, or I(1), so tAdf and AG, are stationary, then

GGt:a+Tt+Ikim; B, +¢& (13)

*w(1+ r)k+l

Assuming thatim 1

= leads to the following test equation
ke (1+7)

k+1 Bt+k

T=a+pGG+g (14)

Given thatGQG andT are both I(1)Hakkio and Rush (1991efine cointegration between
government revenue and government expenditurenasessary condition for the IBC, thus
fiscal sustainability, to hold. Moreover, they alacgue thatO< <1 is a necessary

condition for the term in equation (10) to zero.

3.3.3 Revenue-expenditure nexus

The literature on public finance offers four competalternative hypotheses regarding the
causal relationship between government revenuegpehditure. Literature surveys among
others, includeEwing and Payne (1998Rarrat (2002) Payne (2003)Narayan (2005)

Dalena and Magazzino (201&ydElyasi and Rahimi (2012).

First, the tax-and-spend hypothesis—advocated-tiydman (1978)and Buchanan and

Wagner (197 A-suggests a unidirectional causality running frawenue to expenditure,
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e.g. changes in government revenues would leathdoges in government expenditures.
According toFriedman (1978)the unidirectional causality from revenue to exgiture is
positive, which implies that increasing revenuel wimply lead to more expenditure.
Reducing taxes could even reduce budget defigitshanan and Wagner (197afgue, by
contrast, that an increase in revenue will redbeedeficits. According to Buchanan and
Wagner, increasing government revenue will resaltdecreasing expenditure. Their
argument is built on an assumption that the pukliffer from fiscal illusion whereby a
reduction in taxes will make the public perceivattthe cost of government programs has
fallen and, hence, demand more programs from tiiergment. The increase in demand, if
undertaken, will result in higher government expemd and, consequently, a higher budget
deficit. To reduce government expenditures, Buchamad Wagner favour limiting the
ability of the government to resort to deficit fil@ng. In short, increasing revenue is the

appropriate way to reduce the budget deficit.

Second, the spend-and-tax hypothesis—advocate®aiyo (1979)and Peacock and
Wiseman (19733-suggests a unidirectional causality running framegnment expenditure
to revenues, that changes in government expendituneld only lead to changes in
government revenue. According feeacock and Wiseman (197#mporary increases in
government expenditures due to “crises” can leadetonanent increases in government
revenues. Meanwhil&arro (1979) based on Ricardian equivalence proposition, sstgge
that government borrowing undertaken today willdiéa an increased tax liability in the
future. Thus, under the Ricardian equivalence gowent expenditure is fully capitalised

by the public in recognition of these increasedretax liabilities.
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Third, the tax-and-spend and spend-and-tax hypisth@s the fiscal synchronisation
hypothesis)—as proposed bMusgrave (1966andMeltzer and Richard (1984suggests
a bidirectional causality between government reesrand expenditures. According to this
hypothesis, the revenue and expenditure decisimnsnade simultaneously by analysing

costs and benefits of alternative government progra

Finally, the institutional separation hypothesis-vaxhted byWildavsky (1988)and

Baghestani and McNown (1994suggests the possibility of independence detertioima
of revenues and expenditures due to institutioeplasation of allocation and taxation
functions of government. Therefore, this view puelels unidirectional causation from

revenue to spending or from spending to revenue.

3.4 Dataand M ethodology

3.4.1 Data

| use annual data on government debt stock, govamhexpenditure, government revenue,
and government budget deficit covering the peri®821- 2010. All variables are scaled to
GDP. While controlling for GDP, this treatment alalleviates the question of whether
variables should be in nominal or real terms. Tédor government revenue, expenditure,
deficit, and GDP are collected from tkey Indicators for Asia and the Pacificiblished by
Asian Development Bank (ADB)while the data for public debt stock are takemrfrthe
Historical Public Debt Data Base published by tlse& Affair Department of International

Monetary Funds (IMP)

2 hitp://www.adb.org/publications/series/key-indigatéor-asia-and-the-pacific
3 http://www.imf.org/external/datamapper/index.php20EBT
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3.4.2 Sustainability test

As argued byirehan and Walsh (1988, 1991he stationarity of the overall budget deficit
is a sufficient condition for a sustainable fispalicy, and this condition is equivalent with

the existence of stationarity in both the governnremenue and expenditure. Therefore, |
start the fiscal policy sustainability analysis tegting the stationarity of the government
revenue and expenditure. If both government reveme: expenditure are 1(0), then the
budget deficit is also 1(0), and it can be conctlideat the transversality condition is

satisfied, and therefore that fiscal policy is ausble. If either revenue or expenditure is
1(0), while the other is I(1), the transversalignoot be satisfied and therefore fiscal policy
is unsustainable. If both government revenue anpemditure are I(1), the test for

sustainability should be proceeded to cointegratiest between the two variables.

Stationarity of the overall budget deficit requirdisat revenue and expenditure be
cointegrated with cointegrating vector (E),-wherep = 1. If 0 < < 1 then the overall

budget deficit will be I(1), hence fiscal policyussustainable.

| apply two types of unit root test. The first tyipeludes the conventional unit root tests of
Augmented Dickey-Fuller (ADF) test, the PhillipsrRen (PP) test, and Kwiatkowski,
Phillips, Schmidt and Shin (KPSS). These convealiamit root tests are well-known for
their bias towards nonrejection of the null hypsikef nonstationarity (or unit root) in the
presence of structural breaks and low power of -mg#agrated proces&erron 1989)
Meanwhile, the KPSS stationary test suffers frome silistortions in the presence of
structural breaks and tends to over-reject thertaliehypothesis of stationarify.ee, Huang,
and Shin 1997) The second type of unit root used allows foresak in the series and is the

Zivot and Andrews' (1992)nit root test (ZA test).
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3.4.2.1 Conventional stationarity tests
The ADF test for checking stationarity propertiésadime series variable, for instange
involves the estimation of alternative specificati®f the following general equation:

k
By, =ay+aT+By . +) Oy, +& (15)

j=1

wherea, is a constanty denotes the difference operaterdenotes the time trend, agd
is the error term assumed to be covariance stagiomae null hypothesis of the ADF test is

that the variabley is a nonstationarfH, : 8 = 0) which is rejected ifg is significantly

negativgH, : 5 <0). If the calculated ADF statistic is higher than Hiltnon’s critical

values, then the hull hypothesis is not rejected Hre series is nonstationary or not
integrated of order zero 1(0). Alternatively, rdjea of the null hypothesis implies

stationarity.

The PP unit root test involves estimating a normaerted version of regression (15); i.e.,
without the lagged difference terms. The PP wt test uses a non-parametric method to
control for serial correlation under the null hylpesis. The null and alternative hypotheses
in PP test are the same as in the ADF test. How@&FRmnit root test is based on its own

statistic and corresponding distributi@thillips 1987; Phillips and Perron 1988)

Finally, the KPSS uses a similar (though paramedititocorrelation correction to the PP but
assumes that the observed time series can be desethnto the sum of a deterministic
trend, a random walk and a stationary error tetrthus tests the null hypothesis of trend

stationarity corresponding to the hypothesis thatmariance of the random walk equals zero
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(Kwiatkowski et al. 1992)l consider using the KPSS test as a complemenhé&ADF and

PP tests.

3.4.2.2 Zivot-Andrews stationarity test with a structural break

The Zivot and Andrews' (19920init root test (ZA test) is a variation dPerron's (1989)
original test. The difference is that in the ZAttdse break in a time series is estimated
endogenously, rather than exogenously determirnteglelare three alternative models of the
ZA test in relation with three possible ways thdtraak can appear in a time series: (1)
Model A which permits a one-time change in the Iéwveercept) of the series; (2) Model B,
which allows for a one-time changes in the slopéheftrend function, and; (3) Model C,
which combines one-time changes in the level aedstbpe of the trend function of the
series. | use Model C which is less restrictive anthe most comprehensive compared to
Model A and Model B. MoreoveRerron (1997)argues that most macroeconomic time
series can be adequately modelled using either rdodemodel C. However, as suggested
by Sen (2003)if model A is used when in fact the break ocawsording to model C then
there will be a substantial loss in test power. Megaile, if the break is characterised
according to model A, but model C is used, theridbe in power is minor. Therefore, model

C is superior to model A. Model C of the ZA unibtdest is as follows:

Kk
Ay, =c+ay , +Bt+¢DU +yDT+) dAy, +§ (16)

j=1
where DU, is an indicator dummy variable for a mean shiftwdng at each possible

break-date TB) and DT, is corresponding trend shift variable. Formd¥J, =1 if t>TB

and DU, =0 if otherwise. MeanwhileDT, =t-TB if t >TB and DT, =0 if otherwise. The
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null hypothesis isr =0, which implies thaty contains a unit root with a drift that excludes

any structural break. The alternative hypothesig ts0 which implies that the series is a

trend stationary process with a one-time break wiriat an unknown point in time.

The ZA test identifies endogenously the point ef $ingle most significant break-date (TB)
in every time series being examined. Specificalhg ZA test considers every point as
potential break-date and runs a regression forygvassible break-date sequentially. From
among all possible break-dates, the ZA test selaststs choice of break-date which
minimises the one-sided t-statistic for testmg 0. The knowledge about the break point
is central for accurate evaluation of any programsvents that bring about structural

change.

3.4.3 Revenue and expenditure causality test
3.4.3.1 Granger causality/Block exogeneity Wald test
To test the causality between government revendeeapenditure | follow the intuitive

notion of a variable’s forecasting ability dueGoanger (1969, 1980if a variable, or group

of variables,x, is found to be helpful for predicting another adfe, or group of variables,

Yy, then X, is said to Granger-caugeotherwise it is said to fail to Granger-cayséience,

Granger causality is not the same as “systemidrfgicwhich is the usual (common sense)
definition of causality. Granger causality hasedrierpreted as a forecashether one thing

happens before another thing does and helps pieditimilton, 1994)

The Granger causality test involves estimating waetor autoregression (VAR) system

which in general can be written as:
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p
Yo = C+Zq)iyt—i t&, t=1,2;--T (17)
=

wherey, = (Y, Yoo > ¥ ) ' is @(MX1) vector of jointly determined endogenous variables,

®. is (mx m) coefficient matrices is order of lag, and;, is a (MX1) vector of innovations

and is a white noise process. For the purposei®ptper,Y, :[grt,ge;]' where gr, is the

government revenue to GDP ratio agg is the government expenditure to GDP ratio.

Based on the VAR, the Granger causality betweeeme® and expenditure can be tested by
applying the Block exogeneity Wald té&nders, 2009)This test detects whether the lags
of one variable can Granger cause any other vasabl the VAR system. The null
hypothesis is that all lags of one variable caryduded from each equation in the VAR

system. The test statistic is

(T-3p-1)(logZ,| - lodz,,| ) ~x* (20 (18)

whereT is the number of observatioh,, is the variance/covariance matrix of the restdcte

system, 2, is the variance/covariance matrix of the unredd/AR system, and is the

number of lags of the variable that is excludednfithe VAR system.

Based on the Granger causality/Block exogeneitydast, | can obtain the information
about the direction of causality between varialbes,| do not know whether the causality
is negative or positive. To answer this questiandlyse the impulse-response function, that
is a function that measures the time profile ofdffect of shocks at given point in time on

the (expected) future values of variables in a dyinasystemPesaran and Shin, 1998)

108



3.4.3.2 Impulseresponse analysis

To check whether the causality between revenueeapdnditure is positive or negative, |
employ the generalised impulse response functioiiR)XGwhich originally proposed by
Koop et al. (1996and further developed Besaran and Shin (1998y linear multivariate
models. To calculate impulse responses | needeb®rmoving average representation of

(13) which simply is:
yt=ZAi£t_i,t=1,2,--- T (29)

where A, is an(mx m) coefficient matrix which can be calculated recuegiby using

p
A, =Z_1:q>pAi_p, i=1,2,.. (20)

with A, =1, andA, =0 for i <1.
The impulse-response function gfcan be formally defined as

GIRy(nfh’Zt—l): E(yt+n |£t = hzt—l)_ E@wn |Zt—1) (21)

wheren is the number of time periods ahe#ids (h,--,h,)" is (MX1) vector of the size of
shock to variablé, Z,_, is the known history of the economy from the pgsto timet -1.
According to equation (17), the generalised impulsgponse for the vectgr n period

ahead, is the difference of the expected valug, of when taking the shodkinto account.

The choice of vector of shocksis crucial to the properties of the impulse regeofunction.

Sims (1980)suggests to use the orthogonalised impulse resp@iR) by identifyingh
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through using the Cholesky decompositioreof pp ', whereP is (mx m) lower triangular

matrix. In this context, the orthogonalised impuissponse function for a unit shock is
OIR;(n =A Pe;, n=0,1,2;- (22)

whereg is an(mx1) selection vector with unity as itgh element and zero elsewhere. The

OIR function is critised because the results demantthe orthogonality assumption and they

differ with ordering choice.

The generalised impulse response function develbpé&aop et al. (1996andPesaran and
Shin (1998)uses(17) directly by introducing a shock to only one elemef¥, , says thg-

th element, and integrating out the effects of ndh@ck using an assumed or the historically
observed distribution of the errors. In this cdbe, generalised impulse response can be

written as

GlR,(n, |"|,Zt_1)= E(yt+n |£jt = h‘!zt—l)_ Hytm |Zt—1) (23)
If the errors are correlated, a shock to one emiibe associated with changes in the other
errors. Assuming Gaussian innovatio®s,~ N(0,X), the conditional expectation of the
shock equals:
—_ — 1 — -1
E(gle,=h)=(0y.04 .0y Vo h =Zg g h (24)

where g is an (mx1) selection vector with unity as ijsth element and zero elsewhere.

Equation (20) gives the predictive shock in eadbregiven a shock t&;, based on the

typical correlation observed historically betweba errors.
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By setting h]. :\/;ij in (20), i.e. measuring the shock by one standandation, the GIR

function that measures the effect of a one standani shock to thgh equation at timé

on expected values of y at tinté-n is given by

GIR (N =0}°A, Zg (25)

These impulse responses can be uniquely estimatkdake full account of the historical
patterns of correlation observed amongst the diffeshocks. Unlike the OIR function, the

results from GIR function are invariant to the airdg of the variables in the VAR.

3.5 Empirical results

3.5.1 Sustainability testing

The sustainability testing is started by testingthe@ stationarity of the government revenue
and expenditure variables. The results from the APF, and KPSS tests are reported in
Table 3-4 The time trend is not included in both the ADFEI&P tests since it was found
insignificant when included. For the governmenemye, the results from both the ADF and
PP tests suggest that the null hypothesis of nbostaity can strongly be rejected at the 1
per cent significance level. Thestatistic values of the ADF and PP tests are $aitd -
5.791 respectively, which are larger than the alisolalue of the 1 per cent critical value
of -3.689. Meanwhile, the KPSS test results sugtiegtthe null hypothesis of stationarity

cannot be rejected even at the 10 per cent signifie level (see the Appendix for details).
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Table 3-4
The ADF, PP and KPSS Unit Root Tests for GovernmRawvenue and Expenditure

ADF Test PP Test KPSS Test
Variables C T t-stat. C T t-stat. C T | LM-stat.
Revenu Yes | No |-5.703*** | Yes [No |-5.791*** |Yes |No | 0.08z
(0.000) (0.000)
Expendituri | Yes | No | -3.515** Yes | No | -3.390** Yes | No | 0.27:
(0.015) (0.020)

Notes For the ADF and PP tests, C = constant, T = tm@ed. The decision whether to include C and/on The tests
is dictated by their significance. For the ADF, laggth is selected based on Akaike Informatiorie@ion (AIC). For
the PP and KPSS test, the lag truncation for Bai#lernel suggested by the method of Newey-Wes8{)9The signs
*** and ** denote rejection of the null hypothesid the 1 and 5 per cent level of significance eetpely..

For the government expenditure variable, the nypdthesis of nonstationarity can be
rejected at 5 per cent significance level by bobFAand PP tests. Thestatistic values of

the ADF and PP tests are respectively -3.515 ar8963 Their absolute values are larger
than the absolute value of the critical value 0972. Meanwhile, the KPSS test does not

reject the null hypothesis of stationarity.

Based on the ADF, PP, and KPSS tests, both goveitrieeenue and expenditure, as ratios
to GDP, are stationary. This is consistent withtigpothesis that fiscal policy in Indonesia

during the sample period was sustainable, notvatidihg the crisis of 1997/98.

Regarding the previous results, it is interestmfyitther test for the stationarity of the overall
budget deficit and debt ratios. The results areqmted inrable 3-5 For the debt ratio, the
results of unit root tests are ambiguous. The A&t suggests that the null hypothesis of a
unit root can be rejected, but only at a low sigaifice level of 10 per cent. Meanwhile, the
PP test suggests that the debt ratio series igatamsary as the null hypothesis of a unit root

cannot be rejected even at 10 per cent significéawed. On the other hand, the KPSS test
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decisively asserts that the debt ratio is statpaarthe null hypothesis of stationarity cannot

be rejected even at the 10 per cent significangs.le

The results for the total deficit-to-GDP ratio shthat the null hypothesis of a unit root can
be rejected by both the ADF and the PP tests, filytad a low significance level of 10 per
cent. Meanwhile, the KPSS test can only upholdhiiiehypothesis of stationarity at the 10

per cent significance level.

Table 3-5
The ADF, PP and KPSS Unit Root Tests for Debt antid
Variable ADF Test PP Test KPSS Test
C T Lag | t-stat C T t-stat C T LM -stat
Debt Yes No 1 -2.755* Yes Ng -0.711 (2) Yes No 10.2(3)
Deficit No No 0 -1.783* No No| -1.724*(3) Yeg Yes 181* (4)

Notes For the ADF and PP tests, C = constant, T = timed. The decision whether to include C and/on The tests

is dictated by their significance in test equatiofise lag length in the ADF test is selected basedkaike Information

Criterion (AIC). The numbers in the brackets areptvalues of the correspondingstatistics. For the PP and KPSS
tests, the numbers in the bracket denote the lexgation for Bartlett-Kernel suggested by the mdtabNewey-West

(1987). In the KPSS test, The null hypothesis afisharity is rejected if the test statistics extéee critical values.

The sign* denotisrejecion of the null hypothesis at the 10 per ¢ level of significanc.
The conflicting results and low power of the corvemal unit root tests in the case of debt
and deficit variables might due to the presencstmfctural breaks in the data. As can be
seen inFigure 3-1 there is an indication of a structural breakhia time series of both the
debt and total deficit variables. This break is trm®bably corresponded to the financial
crisis of 1997 — 1998. To account for the strudtbraak in the time series data, | proceed
by testing unit root for debt ratio and total défi@tio using the Zivot-Andrews unit root
test. The results are reportedTinble 3-6 The table also shows the time when the break

occurred. As can be seen, the results of Zivot-A&ndrunit root test indicate that both the

debt and total deficit variables are stationaryirduthe sample period as the null hypothesis
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of unit root can be rejected at the 1 per centiBag@mce level. Moreover, the Zivot-Andrews
test suggests that the structural break for bobit deio and total deficit ratio occur in the

year 1998, which is the year when the country @gpeed significant economic turmoil.

Table 3-6
The Zivot- Andrews Unit Root Tests for Debt and iDief
Variable | Break C B [ y a Lag Verdict
Debt 1998 0.244 -0.002 0.40d -0.035 -0.627%** 1 tietEary

(7.201 | (-0.600 | (8.964 | (-7.020 | (-10.478
Deficit | 1998 | -0.0531| 0.0048 -0.0415 -0.0037 -1.0680f O | Stationary
(-5.467)| (5.472)| (-5.451) (-3.693) (-6.186)

Note Numbers in parentheses &isatistics. Critical values for the teat 0) at the 1, 5 and 10 percent are respectively
-5.57, -5.08 and 4.82. The sign *** denotes statidtsignificance at the 1 per cent level of sigmiince.
In summary, the results from the unit root testsvslthat both government revenue and
expenditure are stationary, or are 1(0). This issistent with the hypothesis that fiscal policy
in Indonesia during the sample period has beemisadile, a conclusion supported by the

facts that both total deficit and public debt tisezies are also stationary.

3.5.2 Granger causality test

Granger causality tests can shed light on the yhescussed irSection 3.3.31 perform a
Granger causality test using the data in levelse fidilowing unrestricted VAR system,

expressed explicitly, is estimated:

ar :ao+algrt_1+“‘+apgrt—p+ﬂng—1+"'+18pgef‘—p+£t (26)

gg=a,ta,ge,+--+a, g@p"'ﬁl g—r1+"'+,8p qr,+u, (27)
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where gr, is the ratio of government revenue to GDP at tinsd gg is the ratio of

government outlays to GDP at tirheAs the first step, | check for the optimal lagler to

be used for the VAR model and then test the usugpgsties of the residuals after the
estimation.Table 3-7shows that the entire lag order selection critez@sisting of the

likelihood ratio (LR), Akaike information criteriofAIC), Schwartz criterion (SC), and
Hannan-Quinn criterion (HQ), recommend (in casehef small sample) a lag order of 1
while estimating an unrestricted VAR system up toaximum lag order of 4. Therefore, in
the next step | apply a Granger causality testasea VAR specification with lag of 1.

The VAR estimation results are presentedaile 3-8

The VAR model broadly satisfies standard requiretisieds shown by-igure 3-3 all the
inverse roots of AR characteristic polynomialsitiside the unit circle, indicating that the

VAR model is stable.

Table 3-7
VAR Lag Order Selection Criteria
Lag LogL LR FPE AlC SC HQ
0 145.970 NA 3.41E-08 -11.518 -11.420 -11.491
1 155.51 16.797° 2.20E-08* -11.961° -11.669° -11.880°
2 156.642 1.806 2.79E-08 -11.731 -11.244 -11.596
3 158.276 2.353 3.43E-08 -11.542 -10.860 -11.353
4 161.685 4.363 3.73E-08 -11.495 -10.617 -11.251

Notes Endogenous variables age andge Sample: 1982 — 2010 (25 observations). * inde#dag order selected by
the criterion.
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Table 3-8
VAR Estimates

Dependent Variable

ar g&

gl -0.023 -0.681

(-0.090) (-2.028)
g -0.04: 0.70%

(-0.259) (3.287)

C 0.184 0.171

(5.541) (3.971)
R-squared 0.008 0.303
Adj. R-squared -0.071 0.247
F-statistic 0.099 5.440

Note: Sample (adjusted): 1983-2010. Included obsernati@8 after adjustments. Thstatistics in ()

Figure 3-3
Inverse Roots of AR Polynomial
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Table 3-9and Table 3-10show the results from the VAR residual normaligttand the
VAR residual correlation Lagrange Multiplier (LMégt, respectively. With the data from
Table 3-9 | cannot reject the null hypothesis of normaliwperties, sincg-values are
0.990 for skewness, 0.349 for kurtosis, and 0.tk2te Jarque-Bera test. This provides
some support for the hypothesis that residuals ftbemn VAR model have a normal
distribution. Table 3-10shows that | also cannot reject the null hypothesfisno
autocorrelation up to lag 4, since p-values ar@4).8.609, 0.503, and 0.406 respectively.
These normality and autocorrelation tests give sup the assumption of our model about

white noise residuals.

Table 3-9
VAR Residual Normality Test
Component Skewness Chi-sq df p-value
1 0.049 0.011 1 0.915
2 -0.042 0.008 1 0.927
Joint 0.020 2 0.990
Component Kurtosis Chi-sqg df p-value
1 1.767 1.772 1 0.183
2 2.464 0.335 1 0.563
Joint 2.108 2 0.349
Component Jarque-Bera df Prob.
1 1.784 2 0.410
2 0.344 2 0.842
Joint 2.128 4 0.712
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VAR Residual Serial Correlation LM Test

Table 3-10

Lags LM-Statistic p-value
1 4.838 0.304
2 2.702 0.609
3 3.339 0.503
4 3.997 0.406

Note p-value from chi-square with 4 df.

Table 3-11shows the result of Granger causality test basdtepreviously specified VAR
model. The Granger causality/block exogeneity Wedd suggests that | can reject the null
hypothesis of excluding revenue in the expenditgreation at 5 per cent significance level
due to the fact thafy’ = 4.11 withp-value = 0.043. Therefore, revenue Granger causes

expenditure.

Table 3-11
Granger Causality/Block Exogeneity Wald Test
Dependent variabl Excluded Chi-sq. df p-value
gr g¢ 0.0669 1 0.7959
g€ gr 4.1149 1 0.0425

Note Sample: 1982-2010, Included observations: 28

On the contrary, | cannot reject the null hypothesi excluding the expenditure in the

revenue equation becausealue = 0.799 for they® = 0.067 is larger than the 10 per cent
significance level. Based on the Granger caustdiy results | conclude that there exists a
unidirectional causality running from revenue tpemditure. This empirical resultis in line

with other papers such &karayan (2005jor Indonesia, Singapore, Sri Lanka, and Nepal;

Narayan and Narayan (200f®r El Salvador, Haiti, Chile and Venezuel&plde-Rufael
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(2008)for Ethiopia, Ghana, Kenya, Nigeria, Mali and ZamPreliminary indications from
Table 3-8are the revenue rises have a negative effect oaneljpire. To investigate this

question further, | proceed to an impulse-respamsdysis.

3.5.3 Generalised impulse response

Figure 3-4exhibits the graphical representation of the asetigp generalised impulse
response function. Since | use a VAR model withndagenous variables then | have 4
different graphical representations of impulse oese functions: Panel A, B, C, andEach
panel shows the dynamic response of each variabdedne standard deviation shock on
itself and other variable. In each panel, the lamial axis presents the four years following
the shock, while the vertical axis measures therlyeianpact of the shock on each

endogenous variable.

Firstly, Panel A and B respectively show that ackhio revenue significantly leads to higher
revenue and higher expenditure in the short ruh| ban observe that the effect of revenue
on expenditure is seemed to be stronger. As caedr in Panel B, the effect of revenue on
expenditure is always positive after the first pdriwhile Panel A shows that the effect on
revenue becomes slightly negative after the fiesiqu. The fact that a shock in revenue

significantly affects expenditure supports the ltssof the causality test.

Next, Panel C and D respectively show that a shoakxpenditure significantly leads to
higher expenditure and higher revenue in the stuort The positive effect of revenue on
expenditure (Panel B) seems to be stronger thaeftbet of expenditure on revenue (Panel

C). Therefore, | conclude that expenditure doesGrainger cause revenue.
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Figure3-4

Generalised Impulse Response
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The results of the generalised impulse respons#greothe previous causality test that there
is a unidirectional causality running from revertaeexpenditure. Moreover, the impulse
responses show that the causality is positive. Juggests that fiscal authorities in Indonesia
behave in accordance wiliiedman's (1978gax and spend hypothesis, since an increase in
revenue would result in even higher expenditurec&ihe effect of a shock to revenue on
expenditure is stronger than the effect on revahaa an increase in revenue would also
result in a worsening of budget deficit. Therefdargreasing revenue may not be a viable
way to curtail the government deficit. Curtailinfgetgovernment deficit should probably be

performedvia reducing expenditure rather than increasing re@enu

3.6 Conclusion

I have examined the sustainability of fiscal policy Indonesia. After highlighting the
development in some major fiscal variables—i.e. nexsg expenditure, deficit and debt—I
used the intertemporal budget constraint (IBC) framork to study the issue. The empirical
findings from testing the stationarity propertiéddhe variables above suggest that both the
government revenue and expenditure are statiomarjevels which implies that the
transversality condition is satisfied and, therefahe fiscal policy during the sample period
was sustainable, notwithstanding the crisis of 198.7The stationarity properties of deficit
and public debt also give support to this concluslahen proceed to the causality test and
impulse response analysis to see the dynamicogkdtip between government revenue and

expenditure.

From the causality test and impulse responsedlithiat there is a positive unidirectional

causality from revenue to expenditure, which issistent with tax and spend hypothesis
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advocated byFriedman (1978) This finding indicates that raising revenue woludd

followed by higher expenditure, therefore leadiagatworsening of the budget deficit. Of
course, one way to control the budget deficit, bedce avoiding an exploding debt to GDP
ratio, is by boosting government revenue whileregsing expenditure such that expenditure

grows at a lower rate than revenue.
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Appendix

Government Revenue Ratio (GR)

Null Hypothesis: GR has a unit r
Exogenous: Constant
Lag Length: O (Automatic based on AIC, MAXLAG=6)

t-Statistic Prob.*
Augmented Dicke-Fuller test statist -5.70285. 0.000:
Test critical values: 1% level -3.689194

5% leve -2.97185.
10% level -2.625121

*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GR)
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GR(-1) -1.068920 0.187436 -5.702852 0.0000
C 0.184042 0.032635 5.639377 0.0000
R-squared 0.555727 Mean dependent var -0.001443
Adjusted R-squared 0.538639 S.D. dependent var 0.020879
S.E. of regression 0.014182 Akaike info craari -5.604950
Sum squared resid 0.005229 Schwarz criterion .50%93
Log likelihooc 80.4693: Hannar-Quinn criter -5.57586!
F-statistic 32.52253 Durbin-Watson stat 2.0%60
Prob(F-statistic) 0.000005

128



Null Hypothesis: GR has a unit rt
Exogenous: Constant
Bandwidth: 4 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.791372 0.0001
Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121
*MacKinnon (1996) on-sided |-values
Residual variance (no correction) 0.000187
HAC corrected variance (Bartlett kernel) 0.000154
Phillips-Perron Test Equation
Dependent Variable: D(GR)
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GR(-1) -1.068920 0.187436 -5.702852 0.0000
C 0.184042 0.032635 5.639377 0.0000
R-squared 0.555727 Mean dependent var -0.001443
Adjusted R-squared 0.538639 S.D. dependent var 0.020879
S.E. of regression 0.014182 Akaike info craari -5.604950
Sum squared resid 0.005229 Schwarz criterion 50993
Log likelihooc 80.4693: Hannar-Quinn criter -5.57586!
F-statistic 32.52253 Durbin-Watson stat 2.0360
Prob(F-statistic) 0.000005
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Null Hypothesis: GR is statione
Exogenous: Constant
Bandwidth: 0 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.082347
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmid-Shin (1992, Table
Residual variance (no correction) 0.000205
HAC corrected variance (Bartlett kernel) 0.000205
KPSS Test Equation
Dependent Variable: GR
Method: Least Squares
Sample: 1982 2010
Included observations: 29
Variable Coefficient Std. Error t-Statistic Prob.
C 0.173003 0.002706 63.93386 0.0000
R-squared 0.000000 Mean dependent var 0.173003
Adjusted R-squared 0.000000 S.D. dependent var 0.014572
S.E. of regression 0.014572 Akaike info craari -5.585539
Sum squared resid 0.005946 Schwarz criterion 538391
Log likelihood 81.99031 Hannan-Quinn criter. S5B772

Durbin-Watson stz 1.98945!
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Government Expenditure Ratio (GE)

Null Hypothesis: GE has a unit rt
Exogenous: Conste
Lag Length: 0 (Automatic based on AIC, MAXLAG=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.514939 .0160
Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GE(-1) -0.588484 0.167424 -3.514939 0.0016
C 0.10813t 0.03164. 3.41750! 0.002:
R-square 0.32211! Mean dependent v -0.00230-
Adjusted R-squared 0.296046 S.D. dependent var 0.023585
S.E. of regression 0.019789 Akaike info crdari -4.938681
Sum squared resid 0.010181 Schwarz criterion .843624
Log likelihood 71.14154 Hannan-Quinn criter. .9@0591
F-statistic 12.35480 Durbin-Watson stat 2.48759
Prob(F-statistic 0.00163:
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Null Hypothesis: GE has a unit r(
Exogenous: Constant
Bandwidth: 1 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.390001 0.0200
Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121
*MacKinnon (1996)one-sided |-values
Residual variance (no correction) 0.000364
HAC corrected variance (Bartlett kernel) 0.000253
Phillips-Perron Test Equation
Dependent Variable: D(GE)
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GE(-1) -0.588484 0.167424 -3.514939 0.0016
C 0.108138 0.031642 3.417505 0.0021
R-squared 0.322119 Mean dependent var -0.002304
Adjusted R-squared 0.296046 S.D. dependent var 0.023585
S.E. of regression 0.019789 Akaike info criari -4.938681
Sum squared resid 0.010181 Schwarz criterion .843624
Log likelihooc 71.1415. Hannar-Quinn criter -4.90959
F-statistic 12.35480 Durbin-Watson stat 2.48759
Prob(F-statistic) 0.001633
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Null Hypothesis: GE is statione
Exogenous: Constant
Bandwidth: 3 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 202333
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmid-Shin (1992, Table
Residual variance (no correction) 0.000498
HAC corrected variance (Bartlett kernel) 0.001031
KPSS Test Equation
Dependent Variable: GE
Method: Least Squares
Sample: 1982 2010
Included observations: 29
Variable Coefficient Std. Error t-Statistic Prob.
C 0.186900 0.004219 44.30035 0.0000
R-squared 0.000000 Mean dependent var 0.186900
Adjusted R-squared 0.000000 S.D. dependent var 0.022720
S.E. of regression 0.022720 Akaike info craari -4.697301
Sum squared resid 0.014453 Schwarz criterion .650153
Log likelihood 69.11086 Hannan-Quinn criter. .68R535

Durbin-Watson stz 1.04944:
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Debt Ratio (DR)

Null HypothesisDR has a unit root
Exogenous: Conste
Lag Length: 1 (Automatic based on AIC, MAXLAG=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.754747 0.0783
Test critical values: 1% level -3.699871

5% level -2.976263
10% level -2.627420

*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DI
Method: Least Squares
Sample (adjusted): 1984 2010
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DR(-1) -0.264633 0.096064 -2.754747 0.0110
D(DR(-1)) 0.56841! 0.16377. 3.47078 0.002(
C 0.121799 0.048015 2.536675 0.0181
R-squared 0.396392 Mean dependent var 0.001407
Adjusted R-squared 0.346091 S.D. dependent var 0.118678
S.E. of regression 0.095968 Akaike info criari -1.745159
Sum squared resid 0.221038 Schwarz criterion 6011178
Log likelihood 26.55965 Hannan-Quinn criter. 702346
F-statistic 7.88044: Durbin-Watson ste 1.80977.

Prob(F-statistic) 0.002339
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Null HypothesisDR has a unit rot
Exogenous: None
Bandwidth: 2 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.710823 0.3997
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798
*MacKinnon (1996) on-sided |-values
Residual variance (no correction) 0.013014
HAC corrected variance (Bartlett kernel) 0.020528
Phillips-Perron Test Equation
Dependent Variable: D(DR)
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DR(-1) -0.023963 0.044257 -0.541442 0.5926
R-squared 0.010067 Mean dependent var 0.002993
Adjusted R-squared 0.010067 S.D. dependent var 0.116761
S.E. of regression 0.116172 Akaike info craari -1.432433
Sum squared resid 0.364389 Schwarz criterion .384854
Log likelihood 21.05406 Hannan-Quinn criter. 4117888
Durbin-Watson st 1.07539!
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Null Hypothesis: DR is statione
Exogenous: Constant
Bandwidth: 3 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 200646
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmid-Shin (1992, Table .
Residual variance (no correction) 0.040530
HAC corrected variance (Bartlett kernel) 0.111898
KPSS Test Equation
Dependent Variable: DR
Method: Least Squares
Sample: 1982 2010
Included observations: 29
Variable Coefficient Std. Error t-Statistic Prob.
C 0.446728 0.038046 11.74178 0.0000
R-squared 0.000000 Mean dependent var 0.446728
Adjusted R-squared 0.000000 S.D. dependent var 4880
S.E. of regression 0.204884 Akaike info criterion 0.298872
Sum squared resid 1.175368 Schwarz criterion -0251
Log likelihood 5.333639 Hannan-Quinn criter. -0.268

Durbin-Watson stz 0.31338
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Deficit Ratio (DEFICIT)

Null Hypothesis: DEFICIT has a unit r
Exogenous: Nor
Lag Length: 0 (Automatic based on AIC, MAXLAG=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.782946 .0702
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
DependenVariable: D(DEFICIT
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DEFICIT(-1) -0.166931 0.093627 -1.782946 0.0858
R-squared 0.099980 Mean dependent var 0.000861
Adjusted F-square 0.09998I S.D. dependent v 0.01132!
S.E. of regression 0.010748 Akaike info crdari -6.193202
Sum squared resid 0.003119 Schwarz criterion 145524
Log likelihood 87.70483 Hannan-Quinn criter. .1'/B3657

Durbin-Watson stat 2.043704
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Null Hypothesis: DEFICIT has a unit rc
Exogenous: None
Bandwidth: 3 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.724153 0.0801
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798
*MacKinnon (1996) on-sided |-values
Residual variance (no correction) 0.000111
HAC corrected variance (Bartlett kernel) 9.46E-05
Phillips-Perron Test Equation
Dependent Variable: D(DEFICIT)
Method: Least Squares
Sample (adjusted): 1983 2010
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DEFICIT(-1) -0.166931 0.093627 -1.782946 0.0858
R-squared 0.099980 Mean dependent var 0.000861
Adjusted R-squared 0.099980 S.D. dependent var 0.011329
S.E. of regression 0.010748 Akaike info craari -6.193202
Sum squared resid 0.003119 Schwarz criterion 1458624
Log likelihood 87.70483 Hannan-Quinn criter. 18657
Durbin-Watson st 2.04370.
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Null Hypothesis: DEFICIT istationar
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West using Bartlett kernel)

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 181079
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmid-Shin (1992, Table
Residual variance (no correction) 0.000210
HAC corrected variance (Bartlett kernel) 0.000621
KPSS Test Equation
Dependent Variable: DEFICIT
Method: Least Squares
Sample: 1982 2010
Included observations: 29
Variable Coefficient Std. Error t-Statistic Prob.
C -0.026086 0.005436 -4.798564 0.0001
@TREND(1982) 0.000871 0.000333 2.613667 0.0145
R-squared 0.201921 Mean dependent var -0.013890
Adjusted R-squared 0.172363 S.D. dependent var 0.016508
S.E. of regression 0.015018 Akaike info craari -5.492687
Sum squared resid 0.006089 Schwarz criterion 3983890
Log likelihooc 81.6439i Hannal-Quinn criter -5.46315.
F-statistic 6.831254 Durbin-Watson stat 0.5&906
Prob(F-statistic) 0.014467
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The Zivot-Andrews Unit Root Test for Debt Ratio (DR)

Zivot-Andrews UnitRoot Tes

Sample: 1982 20:

Included observations:

Null Hypothesis: DR has a unit root with a struel
break in both the icegt and trend

Chosen lag length: 1 (maximum lags: 4)

Chosen break point: 1998

t-Statistic Prob.’
Zivot-Andrews test statisl -10.4781. 2.16E-12
1% critical value -5.57
5% critical value: -5.08
10% critical value: -4.82

* Probability values are calculated from a stand-distributior
and do not tak into account the breakpoint selection pro

Zivot-Andrew Breakpoints

T T T T 1 T T T T T T T T T
82 84 86 88 90 92 94 96 98 00 02 04 06 08 10
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The Zivot-Andrews Unit Root Test for DEFICIT

Zivot-Andrews Unit Root Te

Sample: 1982-2010

Included observations: 29

Null Hypothesis DEFICIT has a unit root with a structural
break in both the it and trend

Chosen lag length: 0 (maximum lags: 4)

Chosen break point: 1998

t-Statistic Prob. *
Zivot-Andrews test statist -6.18557; 0.00034-
1% critical value -5.57
5% critical value -5.0¢
10% critical value -4.82

* Probability values are calculated from a standaditribution and do not take into
account the breakpoint selection process

Zivot-Andrew Breakpoints

T T T T T T T T T T T
82 84 86 88 90 92 94 96 98 00 02 04 06 08 10
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Chapter 4
Does Indonesia Pursue Sustainable Fiscal Policy?

4.1 Introduction

Fiscal policy sustainability is a prerequisite talde growth of the economy. Unsustainable
fiscal policy, characterised by persistent budgsdicids and rapid debt accumulation, may
neither be an instrument nor effective in stalyitigeconomy, and even may lead to economic
crisis. In this light, a number of empirically bdsmethods have been developed to assess

whether or not a country fiscal policy is followiagsustainable path.

In the traditional approach, fiscal policy sustaitfity is assessed by checking if fiscal policy
is in compliance with the government’s intertempdmadget constraint (IBC), or, in other
words, if the transversality condition is satisfid@dvo common methods for doing this are
by testing the stationarity properties of key fls@iables such as debt stock, budget deficit,
government revenue, and expenditure, or by testimgointegration of government revenue
and expenditure. Prominent references in thissti@@&, among othersamilton and Flavin
(1986) Wilcox (1989) Trehan and Walsh (1988)rehan and Walsh (1991andQuintos
(1995) The essence of the approach is to investigatehehelebt is stable, declining or
increasing over time, or to check if governmenerexe and expenditure are drifting too far

apart so as to destabilise debt dynamics andgbalfdeficit.
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However, such time series methods of testing fipolity sustainability have been subject
to criticism. For examplegohn (1995)argues that the traditional approacladshocfor it
makes debatable assumption about discount ratefuture states of nature. Moreover, it
is empirically difficult to reject a unit root ireal debt and in the debt to GDP ratio, especially
in small time series samples. Therefore, evenbf tie GDP ratio is declining, the difficulty
of rejecting a unit root does not allow us to getight whether the decline is due to luck

(e.g. high economic growth) or policy design.

This paper aims to assess the sustainability oindhenesian fiscal policy in the spirit of the
model based sustainability (MBS) approach propdseBohn (1995, 1998, 2005Using
this approach enables us to answer the followirgstions: How do governments react to
the accumulation of debt? Do they take correctieasares when the debt-to-GDP ratio
starts rising or do they let the debt grow? Acaogdio the MBS approach, a positive and
statistically significant response of the primaglamce to an increase in the (lagged) stock
of debt (both as a ratio to GDP) in a “fiscal réactfunction” constitutes a sufficient
condition for fiscal policy sustainability. The argent for this is that in response to an
increase in the size of outstanding debt stockcpolakers adopt measures to increase
revenues and/or cut expenditures to raise the pyiswaplus in order to keep the debt-to-

GDP ratio from exploding.

4.2 Literature Review

4.2.1 Ad hoc sustainability approach

In the traditional approach, fiscal policy is catesied sustainable if it satisfies the

government’s intertemporal budget constraint (IB@herein the current stock of public
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debt is matched by an excess of future primarylssgs over primary deficits in present
value terms. The IBC can be derived from the stahdudget identity, which can be

expressed in terms of ratios to GDP as follows:

=(@+1)d+ (@ - g)

1
=(+r )4 *s M

where, d, is the stock of government debt at the end op#réd, 7; is public revenue, and

g is primary public expenditure (e.g. expenditurecleding interest payments), and

-1 whereli, is the nominal

§ = g — 1, is the primary budget balance. Meanwhiles 11+ "
Y

interest rate on government defjt and y; is the nominal GDP growth rateEquation (1)
says that debt-to-GDP ratio increases if the gowent runs a deficit and, at the same time,
the nominal interest rate exceeds nominal GDP drowte literature usually assumes that

I, andy, are constant, so that (1) can be rewritten as:

=@+r)d. +s )

Iterating (2) forward to infinity and taking expatibn yields:

=]

d, = JO(1+ @y E(s.)+

m ey B ®)

1 Although it and ) are defined as the nominal interest rate andeh@mal growth rate respectively, however,

given that the inflation rate will cancel out irethatio, they can also shed light on the real eserate and the
real growth rate.
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whered, = (1+ r,)d,_, . Based on (3), the IBC is fulfilled if and onlytife sum of discounted

primary surpluses equals the current stock of deltich implies that the debt-to-GDP ratio

goes to zero at infinity:

0

4 =3 gy B @

im B () =0 ©)

Equation (5) is known as the transversality conditivhich rules out Ponzi ganiea fiscal
policy that leads to an explosive debt to GDP radib the debt growing over time at a faster

rate than the economy is not sustainable.

Earlier papers likélamilton and Flavin (1986 rehan and Walsh (199Hakkio and Rush
(1991) andQuintos (1995)which study the US economy, along with more réqgapers
which study other economies, assess the sustatyatiil fiscal policy by checking the
consistency of the current fiscal policy with t®C|, and are generally based on either

univariate time series analyses such as unit est$ and/or cointegration te’sts

Time series analysis of fiscal policy sustainapttias been subject to criticism. On empirical

grounds, such time series analyses are not edasyptement because they typically need

2 A Ponzi game is a situation under which a govemtrneay engage in debt roll-over schemes by financin
interest payments through the issue of new (®hitolini and Cottarelli, 1991)

3 Adopting an intertemporal budget constraint apphpelamilton and Flavin (198@&gsted historical series of
present values of public deficit and debt for stadrity. Trehan and Walsh (198@&xtended this work by
showing that satisfying the intertemporal budgetstint is equivalent to the condition that goveemt
expenditures (inclusive of interest payments) amategrated with government revenu¢akkio and Rush
(1991)andQuintos (1995}ested the cointegration of expenditures and neeefior U.S. data and found that
the intertemporal budget constraint was validatadidng periods but there were some break pointgtwh
signalled sub-periods during which this conditiéd kot hold(Correia et al. 2008
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relatively long time series of data that are seldomilable in the fiscal area, especially as
regards public debt. Moreover, the power of undtrests tends to be low (especially in
small samples) in distinguishing between situationghich fiscal policy may be close to
being sustainable and when it is unsustainabiins, Ferrarini, and Park (20).0Dn the
other handBohn (2005)asserts that stationary and cointegration testmisplaced as a test
of fiscal policy sustainability because in an iitithsample any order of integration of debt
is consistent with the transversality condition dhid implies that intertemporal budget

constraint is always satisfied.

On conceptual ground&ohn (2005)argues that fiscal policy sustainability according
IBC (equation 4) is a flawed definition for it nessgissumptions about the discount rate future
debt at a fixed “safe” ratend, hence, is only a very limited concept of anstbility, orad

hoc. Thead hoclIBC ignores the probability distribution of fiscakriables and the discount
factor across different states of nature, therafagmores uncertainty. When the uncertainty
is taken into account, some policies that do ni$fyadBC in the form (4) are, nevertheless,

sustainable, ovice versa

Moreover, the time series analyses do not explicdentify which fiscal policies that
underlie the data. As a result, they do not shedmfight on the kinds of fiscal policies that

might deliver sustainability, or identify why sustability may not have held in the past.

“The interest rate of the discount factor is usuptigxied by the realised or average return on agowent
bond.

147



4.2.2 Model-Based Sustainability approach

Bohn (1995)propose an alternative concept of Model-Basedasaility (MBS) which
allows for the optimizing behaviour of lenders ig@neral equilibrium stochastic setting.
Here, the ability of the government to borrow datsenon the lender’s willingness to lend,
and accordingly different assumptions about theabeiir of lenders lead to different
conclusions about fiscal policy sustainability. Téfere, rather than using a fixed discount
factor, Bohn uses a discount factor that dependbletender’'s marginal rate of substitution
in consumption, which may vary over time and acsigtes of nature, hence, consistent with
uncertainty. Moreover, this implies a non-zero etation between the discount rate and the
primary balance and debt. Assuming that potengiatiérs are infinitely lived optimising
agents and that financial markets are completenBt@monstrates that the IBC takes the

following form:

o BUG) 7 BU(G,)
g =) — 17 lim — ™7 ) 6
T2y B@rIm T R (6)

where E is the expectation operata,,. is aggregate consumptionl(.) is the utility

t+]
function of the representative aget! is the rate of consumer’s time preference, and the

primary balances,; and aggregate consumptia,, vary across different states of the

1
T+]

u
world. The terms of is the lender's marginal rate of substitution betw

u'(G)
. . . . puG,) | -
consumption in two adjacent time periods aﬂdW is the pricing kernel for
u
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discounting state-contingent claims on perfod] . Based on (6), the conditions for fiscal

policy sustainability are:

* - ﬁjul((:w')
d =y E il
_B'u'(G,)
imZ g (g, )=0 8

The above sustainability conditions (equation 7 8ndre derived from optimizing lender
behaviour. As in thad hocsustainability approach, equations (7) and (§eae8vely assert
that an initial debt must be backed by the presalte of future primary surpluses and that
the transversality condition must be satisfied. ideer, (7) and (8) differ from thad hoc
condition (4) and (5) because the discount factev depends on the lenders’ marginal rate

of substitution that may vary over time and acrstsges of nature, hence consistent with

uncertainty, and is generally different fro?il—)j. According to the MBS approach,
+r

conditions (4) and (5) in treed hocapproach are just special cases of (7) and (Beotisely,

that is if | assume that there is no uncertairtgders are risk neutral (instead of risk averse),

g'u'(G,))

and zero covariance of the discounting faetelT with primary surplus and with debt.

4.2.3 Fiscal reaction function

Based on the MBS3ohn (1998, 2005proposes an alternative approach to assess fiscal
policy sustainability without being forced to estitea a general equilibrium model and to

specify private agents’ preferences. SpecificdllyProposition limplies that sustainability
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of fiscal policy can be tested by estimating a @oliule (or a reaction function) for the

primary balance-to-GDP ratio as follows:

§=pd+aZ,+&=pd,+ 1 (9)
where§ is the primary balance-to-GDP ratig,is the debt-to-GDP ratiqy, =aZ, +¢ is a
composite of other determinants of the primary heda ande, is the residual which is
iid.~(0,0). The coefficient, can be called a fiscal response (or reaction)ficeit

since it gives the response of the primary balaog8DP ratio to an increase in the debt-to-

GDP ratio. Bohn (1998, 2005) argues thatils bounded as share of GDP and if the present
value of GDP is finite, then a significant and &tyi positive response aofl_, to § (e.g.
p>0) is consistent with conditions (7) and (8), awastitutes a sufficient condition for

fiscal policy sustainability. The intuitive reasngibehind this argument is that debt-to-GDP
ratio will be mean-reverting if policymakers takerective action by raising the primary

balance-to-GDP ratio in response to an increafigeiniebt-to- GDP ratio.

The essence of the proof is that debt is reduceadfhgtor of(1- 0)" aftern period relative

| Bu'(G,;) e .
to Ponzi scheme. Hencer— ——FE(d,;)=(1-p)".d* - 0 for any (small) 0>0 is

u'(G)

consistent with the condition (8).

In the spirit of Barro's (1979)tax smoothing theoryBohn (1998, 2005)suggests

incorporating a measure of temporary governmeneediure (GVAR) and a business

cycle indicator(YVAR) as other determinants of primary balanc&jn According to tax
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smoothing theory, either a temporary increase wegament expenditure or a temporary

declines in income (i.e. in the tax base) wouldiltds a higher than normal budget deficit.

4.2.4 Debt dynamics

While acknowledging that the non-stationary of debGDP ratio is an indication of an
unsustainable fiscal policy, Bohn (1998) argues tha standard traditional unit root tests
of the debt-to-GDP ratio, such as Dickey-Fuller &tillips-Perron tests, are misspecified
because these tests suffer from omitted variatds bnd, hence, can lead to erroneous

conclusions when used to evaluate debt dynamicscifgmlly, there are two reasons for
this failure. First, if (r —0) is strictly below zero, but not much below zetowbuld be

difficult to reject the unit root (or nonstationquyull hypothesis. Second, unit root tests are

misspecified because they ignore the systematiqgpoaents of other determinants of the
primary surplus inZ,. As the result, unit root tests produce inconsisestimates due to

omitted variable biasBohn, 1998; Piergallini and Postigliola, 2012

As an alternative test, to check if the debt dyranfiollows a mean-reverting process, the
budget identity equation (1) and the primary baga@guation (9) can be combined to obtain

a dynamic equation of the debt-to-GDP ratio a®iod:

di =@+r)d, - (od_,+aZ; +&)

(10)
Adi =(r-p)d_ +BZ; +

wherep =—a andy, =-¢,. According to (10), the change in the debt to GBitiv depends
on the lagged level and the nondebt componentsinisg stationaryZ, , the debt-to-GDP

ratio should be a stationary, mean-reverting pmideg — 0) <0, orif ; < , . As mentioned
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before, standard unit root tests, such as Dickdiefand Phillips Perron unit root tests, can
easily fail to detect this mean-reversion proceghé deb- GDP-ratio and, hence, leading to

a conclusion of unsustainable fiscal policy.

4.2.5 Some empirical studies

Bohn (1998)applies the MBS approach to the U.S. federal gouent data (1916 — 1995)
using a specification that includes measures opteary (cyclical) changes in output and
public expenditure on the basis Bfrro's (1979tax smoothing theory. The results show
that conditional response of the primary deficidébt (both as a ratio to output) is positive
and statistically significant, with the estimatdsorange from 0.028 to 0.054 in the full
sample and five subsample periods. Accordingly, rBobncludes that despite extended

periods of primary deficits, U.S. fiscal policy hastorically been sustainable.

In a subsequent workohn (2005)confirms the finding of his previous study ovdoager
sample period spanning more than 200 years (1289®3) using a variety of specifications.

The estimates of, are somewhat higher ranging from 0.028 to 0.147edéimg on the

subsample period and measures of temporary chamgesput and government purchases.

Following the work oBohn (1998) a growing number of studies that have estimatedif
policy reaction functions for different countries groups of countries. The review of
literature shows differences in terms of dependariaibles, non-debt explanatory variables.
Regarding the dependent variables, besides usengdtual primary balance, some studies
also use the cyclical adjusted primary balancé@sliependent variable, which is argued to

provide better proxy of discretionary fiscal polickhe reason is that changes in cyclical
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adjusted primary balance reflect merely discretigrisscal policy since it is corrected for
some cyclical behaviour. Examples in this streamvan Hagen et al. (2001§5ali and

Perotti (2003) European Commission (2004and IMF (2004) However, according to
Wierts (2007)the relevant issue is that the debt stabilisingaase of the primary surplus

is present either with or without correcting budggtdata for the effects of the cycle.

Regarding the non-debt determinants of the prinsamplus, some studies follo®ohn
(1998) by incorporating business cycle and temporary gowent spending as the
explanatory variables (for exampl@lderrama (2005)Mendoza and Ostry (2008Fhatak
and Sanchez-Fung (20Q7and; Fincke and Greiner (2010)Some other studies also
introduce various other non-debt explanatory védesbFor exampleCallen et al. (2003)
incorporate four transitory determinants of fispalicy for the case of emerging markets
panel: output gap, CPI inflation rate, oil and rmhcommodity price cycles, and an
indicator to capture the years in which a counkpyegienced a debt default or restructuring.
Abiad and Ostry (2005)se the output gap to control for the effectshef Ibusiness cycle;
oil and non-oil commodity prices to control for timpact of commodity price movements
on the fiscal position of commodity-exporting caugd; and CPI inflation to capture
possible effects of inflation on the fiscal balanaed the revenue-to-GDP ratio as a proxy
for the capacity of a country’s fiscal instituticimsdeliver primary surpluses. Moreover, they
also include a number of noneconomic factors thet mfluence fiscal efforts and a dummy
variable that reflects the influence of internaéibfinancial institutions, e.g. if a country has

an IMF-supported program in a given year.
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In the following, | take a closer look at severaidses that focus on emerging market
countries Abiad and Ostry (2005gstimate fiscal reaction functions using panehadt31
emerging market countries over 1990-2002. Theiulteshow that primary surpluses in
emerging market respond positively to increaseseint at low to moderate levels of debt,
indicating a desire to satisfy the intertemporaldrt constraint. The values of coefficients
range from 0.06 to 0.1 depending on model spetifina. Interestingly, they also find that
when the debt ratio become sufficiently high (mttr@n 50 per cent of GDP), the primary
surplus becomes only marginally responsive to @rrthcreases in debt. This suggests that
at sufficiently high debt levels emerging marketicies respond much more weakly to

satisfying government solvency constraint.

Ghatak and Sanchez-Fung (200&8ploy the MBS approach to assess fiscal policy
sustainability in a sample of developing countriBeru, the Philippines, South Africa,
Thailand, and Venezuela, over the period 1970 -0208e results show that fiscal policy
does not appear to be sustainable in all couninieke sample because these countries’
budget surpluses are not responding positively nicreasing debt to GDP ratio as

hypothesized bysohn (1998) In fact, for all countries the fiscal responseféicient , is

negative and significant for Peru, Thailand and &zrela, and negative but not significant
for the Philippines and South Africa. However, lthea the recursivestatistics estimates
for the fiscal reaction coefficients they arguetttigere is an indication of fiscal policy
sustainability for the case of Thailand. Even thoddhailand’'s primary balance did not
systematically respond to debt, on average, itdoae so from the mid-1980s because the
recursivet-statistic of the fiscal reaction coefficient inases consistently from the mid-

1980s until the end of the sample period.
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Mendoza and Ostry (200@pply MBS to panel data of 56 countries, consisinf 34

emerging market countries and 22 industrial coastrover the period of 1990 — 2005. The
results for the full sample of industrial and eniieggeconomies are consistent with the key
requirement of the model-based fiscal sustaingl#ist, namely a positive and significant

conditional response of primary fiscal balanceshanges in government debt.

The results for the panel of industrial economiesasa positive and significant response of
the primary surplus to debt, ranging from 0.02.@®46 depending on model specifications,
with a 5 per cent significance level. Therefédiendoza and Ostry (200&pnclude that
Bohn’s conclusion that there is substantial eviéendavour of fiscal policy sustainability

in the U.S. extends to a panel of 22 industriaintoes with data for the period 1970—2005.

The results for the panel of emerging market ecaesrshow that the coefficients of fiscal
responsiveness are positive and significant, ranfiiom 0.033 to 0.041. Hence, the fiscal
response in emerging market countries varies oveueh narrower range than in the case
of the industrial countries. Moreover, the coefficgat fiscal responsiveness are estimated

with more precision since they are all significabil per cent level.

FurthermoreMendoza and Ostry (2008plit each country group into subgroups of high-
debt and low-debt countries. They find that thegmal response of the primary surplus to
debt is significantly weaker when debt levels sagpidie sample mean and median for each
group. This suggests that when debt get very largeqy be difficult to generate a primary

surplus that is sufficient to ensure fiscal polustainability.

Fincke and Greiner (201G3pply the MBS for testing sustainability of fisgablicy in

selected low- and middle income developing cousitaAfrica and Latin-America. They
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estimate the response of primary balance to dehising the penalised spline estimation
technique to take into account that the reactiothefprimary surplus to variations in debt
need not be constant but may be time-varying. Tiesiults show that Botswana follows a
sustainable debt policy during 1978 — 2003, antiadbantry can be considered as an ideal
as concerns its debt policy in the sample countfibe estimated parameter for the debt-to-
GDP ratio is positive and significant at the 1 pent level. Meanwhile, the smooth term,
which measures the deviation from the mean of #ation coefficient, shows that the
reaction coefficient is steadily increasing unbbat 1990. This is in accordance with the
fact that the debt is significantly reduced anchhigimary surpluses were achieved. After
that, importance of debt reduction has diminished a falling trend in primary balance
supports that development. The declining smootm tisplays the reversed image of the
increasing debt ratio trend. This reflects thatdbepe of possible reaction in times of a high
debt ratio is smaller, thus the value of smootmter low. With both, the smooth term and
the positive value of the reaction coefficient lgegignificant, it is possible to state that the
fiscal response remained positive for the entirea period. Fincke and Greiner conclude

that there is evidence for sustainability of fisgalicy in the case of Botswana.

4.3 Overview of Fiscal Development in Indonesia

During 1990 - 1997, Indonesia showed a strong aoamperformance. Annual economic
growth averaged 8 per cent and the overall fisalrre was in modest surplus since 1992.
Inflation was a little higher than the other Eastah economies (close to 10 per cent a year),
credit growth was strong, but not perceived as isome, and asset prices rose steadily and

kept rising until a peak in August 1997.
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Meanwhile, public debt was on the decline. Betw#@®0 and 1997, the debt-to-GDP ratio
declined by about 16 per cent of GDP. The maitofadehind this were sizeable primary
fiscal surpluses and economic growth. Moreoverl®4 — 1997 the government used
privatisation proceeds to repay a large portioitsoforeign debt. As can be seerFigures
4-1, 4-2 and4-3, during 1990 — 1997 a decreasing trend in the @e@®DP ratio coincided
with an increasing trend in the primary surplu§&0oP ratio and a steady economic growth
about 7 per cent. During this period, sound ma@aoemic and fiscal fundamentals did not

predict a pending crisis.

In the mid of 1997, severe Asian financial crisig Idonesia together with other
neighbouring Asian countries, such as Thailandftfsiorea, Malaysia and the Philippines.
The major impact of the crisis to the economy isemonomic growth, which drops
dramatically in 1998 of over 13 per cent. This wias worst decline among the crisis-

affected East Asian economies.
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Figure 4-1
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Figure 4-2
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Figure 4-3

Primary Balance (% GDP)
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Figure 4-4
Interest Payment (%GDP)
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Figure 4-5
Interest Payment and Primary Balance (% GDP)
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As shown byFigure 4-2and4-3, in the immediate aftermath of the Asian financiasis,
the government faced a rapidly rising debt-to-GBtibraccompanied by a declining primary
balance-to-GDP ratio. The debt-to-GDP ratio inceglasharply, from 26 per cent of GDP in
1997 to 73 per cent of GDP in 1998 and then reaithgaak of 96 per cent of GDP in 1999.
The bulk of public debt accumulation during thesisriperiod is primarily due to financing
state bank recapitalisation and bailing-out of sgmeate banks (detailed discussions are
given byHill (2007) andSasin (2001)The high real price of foreign currency also leelp
elevate the debt to GDP ratio during the crisisqagrespecially in 1998, by increasing the

value of US$-denominated debt. However, the ovenaflact of the real exchange rate
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during this period is relatively small comparedthe fiscal costs of the banking crisis
(Pangestu, 2003Meanwhile, the primary surplus-to-GDP ratio sabfyfem 2.8 per cent of
GDP in 1995 to 0.3 per cent of GDP in 1999, whilthie lowest ever during the sample

period.

Following the Asian financial crisis, Indonesia ragad to bring the fiscal deficit and debt
under control in spite of a weakened central gavemt, an ambitious decentralization
program, increased pressure to set up social ekpescand widespread discontent with the
International Monetary Fund (IMF) stabilisation gram(Hill 2007). As depicted irfFigure
4-2 and4-3, the debt-to-GDP ratio has continuously declireed] the primary balance-to-
GDP ratio is always in surplus since 2000. Onl\2009 did the primary balance nearly
approach zero per cent of GDP in line with theease in the budget deficit as set forth in

the 2009 fiscal stimulds

The debt to GDP ratio has consistently declinedes001 (se€&igure 4-3. As described

in Azis (2008) realizing the mounting fiscal burden and thantanated largely from the
bank bailout policy, the government took a numbérsteps to ease it, including the
following: (1) Buyback programin which the government used the proceeds from
privatization and asset sales by IBRA to re-puretsmme of the non-matured bonds. This

redemption scheme was exercised in 2003, when kEmksecurities companies that held

5 Fiscal policy in 2009 focused on delivering a stins to the economy during the period of the global
economic downturn, while simultaneously maintainthg fiscal sustainability. The fiscal stimulus page
approved by the Indonesian Parliament was launefitadhree key objectives: (i) maintain and/or bigmsblic
purchasing power, (ii) bolster corporate/businessa resilience in coping with the global crisisda(iii)
create jobs and mitigate the impact of worker I&g-through labour-intensive infrastructure devetemt
policies. This additional stimulus totalled Rp 78&iBion was packaged into tax savings and taxsadibs for
business and the infrastructure package. This kismaised the deficit in the Revised 2009 Budge2.#4%

of GDP from the originally targeted 2009 Budgeticieft 1% of GDP.
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recap bonds sold back some of them at higher treaoriginal prices; (2re-profiling debt

in line with the policy goal of adding longer teigsues to the secondary market and the
limited capacity of government to create a surphuthe short run in the primary balance.
The way this was carried out was to first deterngaeh bank’s liquidity requirement, and
then the government exchanged the bank’s holdifhgeras above that level for new bonds
that had a longer maturity. However, this schenmiag only to banks that were still in the
public sector, prior to divestment; (Bebt-switchingwhich was intended to lengthen the
maturity profile of the debt. The main differencetlween this approach and the reprofiling
scheme is that the terms of the bond exchanges determined by the market, not
unilaterally set by the government; @gfinancing matured bondy issuing new bonds;
and (5)Reducing government’s contingent liabilitieg phasing-out the blanket guarantee
program and in other ways. This was to accompanymgmoving health of the banking
sector and strengthened macroeconomic stabilitybald enable interest rates to decline.
With the above schemes, it was expected that teeafaefinancing would become more

manageable without putting too much pressure ogdrernment budget.

The overall fiscal outlook improved with the conigd primary budget surplus, fiscal
consolidation, stronger economic growth, lowerriest rates, an appreciation in the rupiah,
a renegotiation of debt maturity and—in the aftatmaf the tsunami—debt forgiveness
(Ishikawa, 2005 IMF, 2005 Azis, 2009. Moreover, a Fiscal Law (Law No. 17) was
introduced in 2003, capping the budget deficit peBcent of GDP and public debt at 60 per
cent of GDP (OECD 2008). The authorities’ mediumrtdiscal strategy targets further
gradual fiscal consolidation and reductions in puldebt. This strategy is based on

improvements in tax administration and other bassdiening with a reorientation of
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spending toward development of infrastructure vétiergy subsidies being phased out

(Budina and Tuladhar, 2010)

It should be noted that since the Asian finandiais the interest payment on debt-to-GDP
ratio has always been larger than the primary loaldo-GDP ratio (see Figure 5). This
condition implies that the stability of debt-to-Géio, i.e. the fiscal policy sustainability,

would be critically affected by nominal interesteeand nominal GDP growth rate. If the
nominal interest rate greatly exceeds the nomiiaP @rowth rate, the outstanding public
debt will expand in relation to GDP. In the casénafonesia, the nominal GDP growth rate
has been high (relative to its real counterpard asnsequence of inflation, while interest
payments on public debt have been relatively lomer&fore, public debt in relation to GDP

has continued to decline.

4.4 Data and Methodology

4.4.1 Data

| use annual data on government debt stock, prifbalgnce, and government expenditure
covering the period 1990 - 2010. All the variabdee expressed as a ratio to GDP. The
public debt data are taken from Historical Public Debt Data Baspublished by the Fiscal
Affair Department of International Monetary Fund$/iF)®. The primary balance and
government expenditure data are taken fronintdenesian Financial Statistiépublished

by Bank Indonesia.

6 http://www.imf.org/external/datamapper/index.php20EBT
7 http://www.bi.go.id/web/en/Statistik/
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4.4.2 Methodology

The main hypothesis to be tested is that the govent takes corrective actions by adjusting
the primary budget balance in response to variatinrdebt to GDP ratio so as to ensure

fiscal sustainability. Hence, the specificatiorfis€al reaction function to be estimated is:

§ =0+ pd,+a, YVAR+a, GVAR ¢, (11)
wheres§ is the primary surplus to GDP ratid,is the debt to GDP rati@, is an error term

which assumed to bié d N (0,0%). The parameter of interest in (11piwhich is expected

to be positive and significant. If so, an increasehe public-debt-to-GDP ratio in the
previous period is associated with an increasberctrrent primary balance-to-GDP ratio.
This suggests that the government takes corregteasures to the variations in the level of

indebtedness by adjusting the primary balance.

As the other determinants of the primary balane&iP ratio, | use a measure of temporary

fluctuations in output (business cycleYVAR and a measure of temporary government
expenditureGVAR. | obtain the variables by using the followingrfarlas:

.\l .
YVAR:yty—Tyt, GVAR:% (12)

t t
where y, and g are the real GDP and real government expenditespectively. The
superscripf on each variable denotes the trend value of thresponding variables, which

are obtained by using the Hodrick-Prescott (HRgffilvith the smoothing parameter set at

100.
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The variableY GAR gives the deviation of real GDP from its trend vehpositive values

indicate booms and negative values indicate remessMeanwhile, the variabl&GAPR

gives the deviation of real public spending from iitormal value with positive value

indicating expenditures above the normal leveldnd versa

To check if the debt-to-GDP ratio series followmaan-reverting process, which implies

sustainability, the following regression is estiatht

Adt :yd[—l+ﬁ0+l&(YVAR+ﬁG GVAR- t (13)
In equation (13), the coefficiept is expected to be negative and significant, whidicates

mean-reversion process in the debt-to-GDP ratieser

45 Results

4 5.1 Fiscal reaction function

Table 4-1 presents the estimates of the fiscaltimmacegression (11). The regression is
performed using Ordinary Least Squares (OLS) estimaThe goodness-of-fit of the
estimated model is relatively high witk* = 0.543 and--statistic = 6.327 that is significant
at the 1 per cent level. Moreover, the regressasults also seem to be robust to various
departures from the standard regression assumptiagasms of serial correlation (Durbin-
Watson test), non-normality (Jarque-Bera test) bateroskedasticity (Breusch-Pagan-

Godfrey test) of residuals.
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Table 4-1

Determinants of Primary Balance-to-GDP Ratio

Variable Coefficient Std. Error t-statistic Prob.
Constant 0.000 0.005 0.1262 0.901
d 0.032 0.009 3.598%** 0.002
YVAR 0.074 0.037 1.972* 0.066
GVAR 0.021 0.008 2.550% 0.021
R’ =0.543 F-stat. =6.327 Het. (BPG) = 0.272B-stat. = 1.587 DW-stat. = 1.965
R? =0.457 Prob. =0.005 Prob. =0.965 Prob. = 0.452

Notes Dependent Variable: primary balance to GDP ratgression method is OLS, sample (adjusted): 290D,
included observations = 20 after adjustments. {RG) denotes Breusch-Pagan-Godfrey heteroskeiip$ést (Chi
squared). JB-stat. denotes Jarque-Berra statistre$idual normality test. *, ** and *** indicat&atistical significance
at the 10, 5 and 1% levels, respecti

The coefficient on the lagged debt-to-GDP ratits positive and highly significant at the 1

per cent level. This suggests that the governneesystematically responding to variations
in the debt-to-GDP ratio, so as to ensure fiscitpsustainability. The value of = 0.032

is close to the one obtained from a broad samptenafrging market economies llendoza
and Ostry (2008)which in their results ranging between 0.033.621Q, depending on model
specifications and the definitions of control vales used in estimations. Associated with
this positive and significant fiscal reaction, Imésia’s public debt to GDP ratio has

decreased to about 27 per cent of GDP in the pernoér consideration.

The estimated coefficient of business cycle vaea®AR is positive but only significant at
the 10 per cent level. This could be an indicatiuet fiscal policy in Indonesia over the
sample period tends to be acyclical to procycl&gate a higher primary balance to GDP
ratio is coincided with a higher-than-trend real[As discussed in Budina (2010), several

factors adversely affect fiscal policy as a counyelical tool in Indonesia, including high
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dependence on revenue from natural resources, wiaaral volatile tax bases, low

discretionary spending, and problems with budgetation.

The estimated coefficient for temporary public enghiture GVAR is positive and significant

at 5 per cent level, implying that public expenditabove its trend is associated with higher
primary surplus ratio. This can be explained byathentation of fiscal policy which is aimed
at balancing between fiscal consolidation and fistenulus during the sample period.
Hence, even when the government expenditure i®asong, the primary surplus is also

deliberately increased.

To get further insight about the fiscal responsagnto indebtedness over time, | estimate

the recursive coefficient of the fiscal reactioreff@ient,. This method can be used to

determine if, and when, changes in the estimatedues occurred. The recursive procedure
involves successively re-estimating the model byiragione observation at a time until the
final estimation contains the full set of obserwa#. Plotting the recursive coefficient

estimates enables us to see the evolution op ttheough time as more and more of the

sample data are used in the estimation.

8 | begin the estimation of equation (13) using aimum sample size of 8 observations and then
observations are added one at a time as | movaghrthe sample. Therefore, in all, the recursive
estimation involves N — 8 regressions, where Mésrtumber of observations.
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Figure 4-6
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Figure 4-6displays the recursive coefficient estimates wibogiated two-standard error

confidence intervals for equation (11). As can bens the coefficient of fiscal policy

response to indebtedngsts negative (albeit not significant) and showingt@ady increase

until 2000. From then on, the time path of thedlseaction is positive and remains relatively

stable. This is in accordance with Figdr€ and4-3 displaying that the primary balance and

the debt have been simultaneously following a dedj trend since 2000. This fact reflects

the government’s commitment to maintain a primasydl surplus and to decrease the debt

ratio in order to maintain a sustainable fiscalgol
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4.5.2 Debt dynamics

Estimates of debt dynamics regression (13) using @te reported ifable 4-2 To deal
with autocorrelation and heteroskedasticity prolderabust-statistics are computed using
heteroskedasticity and autocorrelation consistel®Q) covariance matriXNewey and
West, 1987) As can be seen, the coefficient on lagged del@B® ratio is negatively
significant (y=-0.42lwith robustt-statistic = -4.648 significant at 1 per cent l¢v@&his
implies that the debt-to-GDP ratio follows is maawerting and, therefore, supports the

conclusion that the fiscal policy during the sanpéeiod has been sustainable.

Table 4-2
Determinants of Changes in Debt-to-GDP Ratio
Variable Coefficient Std. Error t-statistic Prob.
Constant 0.206 0.078 2.650*** 0.018
d, -0.421 0.091 -4.648*** 0.000
YVAR -1.252 0.399 -3.138%* 0.006
GVAR -0.240 0.057 -4, 200%r** 0.000
R’ =0.416 F-stat. = 3.793 DW-stat. = .76
R’ =0.306  Prob. =0.031

Notes: Dependent Variable: change in debt-to-GDiB,reegression method is OLS, standard errorst-atatistics are
computed using the Newey-West heteroskedasticityaarocorrelation consistent (HAC) method. Samatéusted):
1991 - 2010, included observations = 20 after ddjasts. *, ** and *** indicate statistical signifamce at the 10, 5 and
1% levels, respectively.

The coefficient on business cyc/AR is significantly negative = —0.252 with robustt-

statistic = -3.138) indicating that a higher-thegentl GDP is associated with a decrease in

the change in the debt-to-GDP ratio, which is cstesit with the tax smoothing.
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The coefficient on temporary government expenditGMAR is significantly negative (-

0.240 with robustt-statistic = -4.2) suggesting that higher-thandregovernment
expenditure is on average coincided with declircshgnge in the debt-to-GDP ratio. This
may reflect the government’s effort to continuadlgcrease the debt-to-GDP ratio even

though the government has to increase expenditure.

To explain the mean-reverting process in the del@DP ratio, | need to look back at the
definition of the coefficient, on b_, in equation (13), that ig = r - p, wherer is the
nominal interest rate on government debt net ofgttosvth rate of nominal GDP, andis
the response of the primary surplus-to-GDP ratichi@anges in the debt-to-GDP ratio. With

regard to that definition, the debt dynamics is mesverting if(r —0)<0. To getr, |
calculate the nominal interest rate on detds the implied interest rate, i.e. interest paid a

percentage of the stock of last year's debt. Festimple period, the average implied interest
rate on debt is 5.94 per cent (or 0.0594). Meareyhiie average nominal GDP growth is

i _1+0.0594

= 1=-0.10¢ which is
y 1+0.189

about 18.91 per cent (or 0.1891). Therefme;11+
+

lower than zero. This implies that the conditipr- p) <0 sadisfied and that the “nominal

growth dividend” has exceeded the interest cogiubiic debt, preventinger sethe debt-

to-GDP ratio from embarking on an unstable patk [sgure 4-7.
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Figure 4-7
Implied Interest Rate and Nominal Growth Rate (%)
60% —-
50% -
40% —+
30% —+
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10% -

— Implied interest rate
————— Nominal growth rate

4.6 Conclusion

This paper examines the sustainability of fiscaligyo Indonesia by analysing the
responsiveness of the primary budget balance tbatminmulation and the mean-reverting
process of the debt-to-GDP ratio, using the apgroattoduced byBohn (1998, 2008)
Using annual data for the period 1990 — 2010 hestié a fiscal reaction function and a debt
dynamics equation that control for business cyala$temporary government expenditure.
The results show that the response of the primalgnioe to variations in debt is significantly
positive, suggesting that the government has sydteafly responded to decreases in the
debt-to-GDP ratio by reducing the primary balanaglsis. This implies that fiscal policy

has been sustainable. | have also shown thatgbal fresponse to debt accumulation has

been stable since 2000.
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Appendix

Dependent Variable: PB

Method: Least Squares

Sample (adjusted): 1991 2010

Included observations: 20 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000600 0.004754 0.126249 0.9011
DR(-1) 0.03225 0.00896! 3.59811. 0.002-
YVAR 0.07381- 0.037441 1.97150 0.066:
GVAR 0.021249 0.008332 2.550403 0.0214
R-squared 0.542599 Mean dependent var 0.016831
Adjusted R-squared 0.456837 S.D. dependent var 0.008938
S.E. of regression 0.006587 Akaike info craari -7.030592
Sum squared resid 0.000694 Schwarz criterion 831146
Log likelihood 74.30592 Hannan-Quinn criter. OBL717
F-statistic 6.32675! Durbin-Watson st 1.96534.
Prob(F-statistic) 0.004924

PB = Primary balance to GDP ratio, DR = Debt to GBiib
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Breuscl-Godfrey Serial Correlation LM Te

F-statistic 0.10029- Prob. F(2,14 0.905:
Obs*R-squared 0.282506 Prob. Chi-Square(2) 8386
Test Equation:

Dependent Variable: RESID

Method: Least Squares

Sample: 1991 2010

Included observations:

Presample missing value lagged residuals set to zer

Variable Coefficient Std. Error t-Statistic Prob.

C -0.000884 0.005527 -0.159981 0.8752
DR(-1) 0.001974 0.010729 0.183972 0.8567
YVAR 0.01002! 0.04805- .20862! 0.837:
GVAR 0.000139 0.009719 0.014260 0.9888
RESID(-1) -0.025136 0.311879 -0.080597 0.9369
RESID(-2) -0.155102 0.346365 -0.447799 0.6611
R-squared 0.014125 Mean dependent var 1.65E-18
AdjustedR-square -0.33797. S.D. dependent v 0.00604!
S.E. of regression 0.006992 Akaike info craari -6.844818
Sum squared resid 0.000684 Schwarz criterion 546998
Log likelihooc 74.4481! Hannal-Quinn criter -6.78650!
F-statistic 0.040117 Durbin-Watson stat 1.96B41
Prob(F-statistic) 0.998887
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Heteroskedasticity Test: Breu-Pagar-Godfrey

F-statistic 0.07358! Prob. F(3,1¢€ 0.973:
Obs*R-squared 0.272189 Prob. Chi-Square(3) 5296
Scaled explained SS 0.154691 Prob. Chi-Squiare(3 0.9845
Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Sample: 1991 20:

Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 5.07E-05 3.71E-05 1.367549 0.1904
DR(-1) -3.18E-05 6.99E-05 -0.454423 0.6556
YVAR -5.92E-05 0.00029: -0.20271! 0.841¢
GVAR 1.62E-06 6.50E-05 0.024915 0.9804
R-square 0.01360! Mean dependent v 3.47E-05
Adjusted R-squared -0.171339 S.D. dependent var 4.75E-05
S.E. of regression 5.14E-05 Akaike info criteri -16.73839
Sum squared res 4.22E-08 Schwarz criterio -16.5392!
Log likelihood 171.3839 Hannan-Quinn criter. 649952
F-statistic 0.073585 Durbin-Watson stat 2.14393
Prob(F-statistic 0.97330:

Histogram — Normality test

Series: Residuals
Sample 1991 2010
Obsenations 20

Mean -6.51e-19
Median -0.001434
Maximum 0.012034
Minimum -0.010403
Std. Dev. 0.006045
Skewness 0.680745
Kurtosis 2.776012
Jarque-Bera  1.586522
Probability ~ 0.452367

-0.010

-0.005

0.000

T
0.005
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Recursive Estimates of Equation 11

§ =a,tpd, +a, YVAR+a, GVAR ¢,
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Debt Dynamics

Dependent Variable: D(DR)

Method: Least Squares

Sample (adjusted): 1991 2(

Included observations: 20 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.20559 0.08002: 2.56925! 0.020¢
DR(-1) -0.421293 0.150918 -2.791532 0.0131
YVAR -1.252379 0.630229 -1.987180 0.0643
GVAR -0.23962! 0.14024! -1.70863! 0.106¢
R-square 0.41561! Mean dependent v -0.00694.
Adjusted R-squared 0.306048 S.D. dependent var 0.133101
S.E. of regression 0.110878 Akaike info crdari -1.383920
Sum squared resid 0.196702 Schwarz criterion 1841773
Log likelihood 17.83920 Hannan-Quinn criter. .345044
F-statistic 3.793132 Durbin-Watson stat 0.765658
Prob(F-statistic 0.03142.
Dependent Variable: D(DR)
Method: Least Squares
Sample (adjusted): 1991 2010
Included observations: 20 after adjustments
HAC standard errors & covariance (Prewhitening vais = 2 from AIC

maxlags = 2, Bartlett kernel, Newey-Wesbaatic bandwidth =

1.9968, NW automatic lag length = 2)
Variable Coefficien Std. Erro t-Statistic Prob
C 0.20559 0.07759- 2.64965I 0.017¢
DR(-1) -0.421293 0.090641 -4.647922 0.0003
YVAR -1.252379 0.399054 -3.138369 0.0063
GVAR -0.239629 0.057048 -4.200464 0.0007
R-squared 0.415619 Mean dependent var -0.006942
Adjusted R-squared 0.306048 S.D. dependent var 0.133101
S.E. of regression 0.110878 Akaike info craari -1.383920
Sum squared res 0.19670: Schwarz criterio -1.18477.
Log likelihood 17.83920 Hannan-Quinn criter. .345044
F-statistic 3.793132 Durbin-Watson stat 0.76658
Prob(F-statistic 0.03142:
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Chapter 5
Conclusion

In this thesis, | have attempted to deal with tmpartant issues of fiscal policy optimality
and fiscal policy sustainability for the case ofldnesia. These two issues are closely
interconnected. The optimal fiscal policy, accogaia the tax smoothing theory, prescribes
a near constant tax rate in order to minimise tiseodionary costs from taxation (or to
maximise welfare). Meanwhile, a sustainable figadicy is the one that is expected to ensue
in public debts and interest payments being meheyg fall due. If fiscal policy is not
sustainable, there would be adverse consequencéstiioe government access to capital
markets on reasonable terms. Therefore, the sabiéip of fiscal policy is important for

optimal fiscal policy.

In general, | conclude that fiscal policy in Indsigsince 1970s has been consistent with
the optimality criteria of tax smoothing and hasocabeen consistent with sustainability
criteria. By pursuing sustainable fiscal policye tgovernment can keep the tax rates

relatively stable and, therefore, contribute toimising the distortionary costs of taxation.

In Chapter 2, a simple open-economy model showatlttte marginal excess burden of
taxation should be constant through time. Sincefuhetion of tax rates that characterises

marginal excess burden is itself constant througk,tit follows that those marginal rates
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too should be constant through time. Although ata$sthe Chapter 2 model concurs with
Keynesian models that large, temporary swingsertax base call for large countercyclical
swings in the tax base. Unlike Keynesian modeldwer, the Chapter 2 model does require

that the government’s budget be balanced in presduoé terms.

Chapter 2 examined whether fiscal policy in Ind@adsgms been optimal based on the tax
smoothing framework. By performing unit root tesitsjs found that the tax rate (as

represented by the ratio of tax revenue to GDRYVicd a random walk during the sample
period. Furthermore, the results from autoregressand vector autoregressions confirm
that tax rate changes are unpredictable eithetsbgwn lagged values or by lagged values
of other relevant variables (i.e. changes in theegument expenditure and economic

growth).

In Chapter 3 and 4, | performed two different asafyin order to examine the sustainability
of fiscal policy in Indonesia. In Chapter 3, an@dysvas based on the government
intertemporal budget constraint (IBC) which implibat fiscal policy is sustainable if the

budget deficit and debt series are stationary aedjuivalent with the existence stationarity
in both the government revenue and expenditure atiernatively, a cointegration

relationship if both are not stationary. Using &drg of unit root tests, | found that budget
deficit and debt ratios, as well as government maeeand expenditure, are all stationary.
These findings lead to conclusion that fiscal poticring the sample period is sustainable.
Moreover, there is a positive causality runningrfrgovernment revenue to expenditure

which implies that the decision to spend depend®wenue and that higher revenue would
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result in higher expenditure. These results sughertax-and-spend hypothesis as proposed

by Friedman (1972).

In Chapter 4, | examined further the sustainabdityndonesian fiscal policy by testing the
response of the primary balance-to-GDP ratio taatians of the debt-to-GDP ratio, as
suggested by Bohn’s (1998) Model Based Sustaimyakalpproach. | find evidence of
significantly positive response of the primary In&le-to-GDP ratio to variations in the debt-
to-GDP ratio, and that response has been stalde &000. Moreover, | also find that the
debt-to-GDP ratio tends to be mean-reverting dua twminal growth dividend. These
results suggest a sustainable fiscal policy andttality of debt-to-GDP ratio is dependent

on the growth rate of the economy.

Discussions of fiscal policy in Indonesia have ofamphasised inefficiencies, such as
unwillingness to lower barriers to imports, and oing fuel subsidies. That Indonesian fiscal
policy appears to have been efficient in the ietagioral dimension, at least over the period
1970 to 2010, therefore represents a contrastetavidws typically expressed in previous
discussions of the efficiency of Indonesia’s puls@ctor. It also represents a contrasty to

typical findings for developing countries otherrifadonesia.
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