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Abstract

In this paper, we study the impact of fiscal rulasprm of explicit deficit or debt constraints,
on fiscal policy volatility. The main motivation bimd this research is on the one hand, a
negative and robust correlation of fiscal policyatiity and long run growth documented in
several papers and on the other — relatively smathber of works that discuss possible
determinants of the former. We argue that fiscéslhave a significant impact on fiscal
policy volatility, but depending on the target betrule — public debt or fiscal balance — rules
will increase or decrease policy volatility. Thissult is novel, and to the best or our
knowledge, has not been discussed in the literature
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1. Introduction.

The relation between fiscal rules and fiscal pohmjatility has received up to date very
limited attention and in this paper we try to tiflis gap. The main motivation behind this
research is on the one hand, a negative and robustlation of fiscal policy volatility and
long run growth documented in several papers (Breexample Fatas and Mihov, 2003,
2005, 2007; Furceri, 2007; Aizenman and Marion,3)%nd on the other - relatively small
number of works that discuss possible determinaintise former.

This paper aims to answer the following questiddg:fiscal rules matter for fiscal policy
volatility? Do different types of fiscal rules haedifferent impact on policy volatility? We

“Financial support of this research by the Polish Ministry of Science and Higher Education is gratefully
acknowledged.
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argue that the answers to both questions are aftiven Fiscal rules, in form of explicit
deficit or debt constrains, have a significant itpan fiscal policy volatility, but depending
on which fiscal measure is being constrained bydle— public debt or fiscal balance — rules
will increase or decrease policy volatility. Thissult is novel, and to the best or our
knowledge, has not been discussed in the literdteinv.

The significance of fiscal policy volatility for catries’ growth prospects has been
documented by a number of papers. In a series tddésybatas and Mihov (2003, 2005, 2007)
show that volatility of fiscal policy, measured lsyandard deviation of the error term
extracted from a fiscal policy reaction functios, negatively correlated with GDP growth
rate. Furceri (2007), who uses a measure of figglty volatility derived from the Hodrick-
Prescott filter, shows that the results of FatakMihov (2003, 2005, 2007) hold, irrespective
of the method used to quantify policy volatilityfohso and Furceri (2008) provide additional
evidence of this negative impact, studying the egaences of fiscal policy on growth in the
OECD countries.

According to the above mentioned authors, the megabrrelation between policy volatility
and growth can be largely explained by the impdcthe former on output volatility and
through this effect, on long run growth (on GDP atity and growth see for example,
Ramey and Ramey, 1995 or Hnatkovska and Loayzal)200

A negative correlation between fiscal policy vailiégpand growth had also been documented
by, among others, Aizenman and Marion (1993), LdgdBo and Sterken (1999) or Brunetti
(1998); however these authors refer to fiscal golincertainty rather than volatility and
consequently hold that it depresses growth maimigugh uncertainty that it induces. Yet,
they measure fiscal policy uncertainty by the stéaddleviation of the residual of a first-order
or second order autoregressive process; therefweems that the addressed fiscal policy
phenomenon is closely related to the one examigdehbas and Mihov (2003, 2005, 2007).

Hence, existing works on fiscal policy instabileyd growth take on a somewhat different
perspective, with important differences at the thgcal level, yet at the same time, the
phenomena to which they refer — fiscal policy vbtgtor fiscal policy uncertainty — are
closely related and measured in a similar way. EBgproaches provide robust evidence that
instability of fiscal policy is detrimental for gndah.

Recently, several papers have examined the detantsirof policy volatility and concluded

that it may be affected by political processes mstitutional setup (see, for example, Fatas
and Mihov, 2003, 2005, 2006, 2007 or Woo, 2008, #redreferences therein). In a paper
closest related to our work, Fatas and Mihov (208)lore the relationship between fiscal
rules and fiscal policy volatility and cyclicality the U.S. states. They find that fiscal rules in
the form of explicit balanced budget and spendimgstraints, decrease fiscal policy
volatility. In a related work, Fatas and Mihov (3)0show that fiscal policy volatility is

affected by set of institutions, which they calbfistraints on the executive” (precisely - the
presence of a freely elected and independent peethig bi-cameral legislature, separation of
judiciary power from the executive and a federatem, with central and local governments).
Woo (2008) shows that the degree of social poladzaby influencing the behaviour of

opportunistic policymakers, is also a factor th&tas fiscal policy volatility. Hence, there is

a strong evidence that fiscal policy volatilitydi other features of fiscal policy, is an outcome
of opportunistic behaviour of policymakers, poktigames and conflict. This implies that
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formal constraints imposed on fiscal policy, amdimgm fiscal rules, by changing incentives
faced by policymakers, may affect the degree cifisolatility.

Inspired by this work, in this paper we aim to pdevboth theoretical and empirical evidence
on the impact of balanced budget and debt rulethemegree of fiscal policy volatility. We
argue — and we consider this as the main noveltyuofapproach — that different fiscal rules
may have significant, but contradictory impact estdl policy volatility. Contrary to Fatas
and Mihov (2006), we argue that balanced budgedsreaixacerbate fiscal policy volatility;
however debt rules - limit the degree of volatil¥ye explain our ideas by the use of a simple
model outlined below.

2. Optimal policy rulesin alinear-quadr atic framework.

In this section we present a simple model of thieab®ur of fiscal authorities seeking to
strike a balance among competing objectives sunsedrby quadratic preferences. The
maximization of the policymaker’s objective functics subject to a set of linear constraints
which describe an imperfect control of the magretud fiscal deficit and a transmission
mechanism through which fiscal policy affects oatddifferent fiscal rules have a distinct
impact on the shape of the loss function and tdlilght the specificity of deficit rules and
debt rules, we will analyse them in turn. Needtessay that our framework is general enough
to allow a joint analysis of both types of fiscalas applied simultaneously.

2.1. Deficit rule

The fiscal policymaker is assumed to have additive@tparable preferences over output
stabilization and obedience to the deficit ruleother words, the government is penalized for
deviations of output from potential and budget defrom the level imposed by the rule. The
loss function takes the following form:

L=L(y-y,f +SH@la-a7). @
wherey andy, stand for, respectively, the level of output ahd full-employment level of
output. The costs of deviation of the defiaif, from the target leveld’, are asymmetric
because there are no costs stemming from keepagléficit from exceeding the official
boundary. Hencel(d) is the Heaviside step function whose value isaétu 0 ifd—d'<0 and

1 otherwise. For the value of actual deficit exactiatching the official target value the
second term in Equation (1) is equal to zero arel ldss function reduces to the term
reflecting output stabilization objective. FinallyandA are the weights attached to both goals
of fiscal policy. The higher iy relative toA, the more the policymaker is concerned with
achievement of output goal at the likely detrimeihdleficit objective.

The quadratic form of the loss functions outperferother formulations. First, it takes
account of the stabilizing role of public finandace the value of the first term in Equation
(1) is minimized whery=y,. Second, it reflects the likely relationship betwehe costs of a

failure to maintain the deficit below the officithreshold and the magnitude of actual
deviation. The second term in Equation (1) is gaadwhich means that the marginal cost of
deviation from the target is assumed to be lin@athie magnitude of deviation. Larger
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deviations of the deficit from the target are assed with higher costs in terms of public
disapproval or the loss of credibility which traatsis into larger premium on government
securities in the financial markets.

The relation between output and government spendinigscribed by an aggregate demand
relation. In the short run fiscal authorities caro$t output above the full-employment level
by running a larger budget deficit:

Y=Y, +kd+u, (2
whereu is an aggregate demand shock; (O, af), that displays no persistence, i.e. is not
serially correlated. Parametercan be interpreted as the value of the fiscal ipligt.

The government revenue,is given by:

r=t+¢, 3)
wheret is certain or predictable flow of tax revenues and ~ (0,05), is a government

revenue shock which is not serially correlated vitted the stochastic nature of the revenues,
the budget deficit is beyond the perfect controthed authorities. The government’s budget
constraint reads as follows:

d=g-r, (4)
whereg is politically desired level of government spergliregarded as a control variable.

Substitution of the aggregate demand relation (2) laudget constraints (3) and (4) into the
loss function (1) reduces the problem to an uncaimsd optimisation of

L:%(K(g—t—£)+u)2+%H(d)(g—t—£—dT)2. (5)

The first order condition is obtained from the drffntiation of Equation (5) with respectgo
Special attention should be paid to the differdittraof the second term because it involves
the derivative of the Heaviside function that talleand thereby, as its argument. Since the
calculation of the derivative of the second ternEguation (5) is relevant only whekd™>0,

we can conclude that whed-d'<0, H'(d)=0 and then disregard the derivative of the
Heaviside function at 0. Applying the different@tirule for a product of two functions, we
obtain the first order condition

g_;=W(K(g—t—£)+u)+/1H(d)(g—t—e—dT)J’%H'(d)(g‘t‘f‘dT)z =0, (6)

which leads to the following optimal level of thieaice variable, i.e. the level of government
spending:

yu . AH(d)d" @
y? +AH(d) yx®+AH(d)
It seems that fiscal policy is more expansionaryemlthe tax revenue, either expected or
generated by a favourable income shock, is highadwerse demand shock occurs, and the
official deficit limit is high. Further inspectioof Equation (7) reveals that government
spending volatility is fuelled by the shock emangtirom aggregate demand or tax revenues.
The precise expression for the variancg @ given by
4
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y? +AH y? +H
where, to ease notation, we dropped the argumenthefHeaviside functiorH. It is
straightforward to deduce from Equation (8) a pesitelationship between the size of both
types of shock and the magnitude of the variabditgovernment spending. It is noteworthy
that larger weight attached to deficit objectivk, reduces the government’s response to
aggregate demand shock. On the contrary, volatdigreases with the strength of the
covariance of both types of shock, which is obvibesause the shocks have an offsetting
effect on the value of government spending in Bqug{7). If both disturbances tend to buffet
an economy in concert, income shock calling focdiscontraction and aggregate demand
shock necessitating fiscal policy loosening, thely mave a stabilizing impact on government
spending. It is natural to assume that the coveeias positive because beneficial aggregate
demand shock tends to be accompanied by a potativiecome shock.

2
varg=o? + (Lj o2-2— Y code,u), (8)

It is important to acknowledge the ambiguity of tinepact of weight attached to deficit
objective in the loss function on the variance ovgrnment spending. The parameter
reduces the value of the second and third terngumaion (8) which they enter with opposite
signs. To shed light on this issue it is usefuin@ke recourse to the derivative of the variance
of government spending with respectito

dvarg _ _ 2H(x)’ o2+ 2HK

04 (2+aH) " (k2 +aH
Equation (9) allows to draw the main conclusiomfrthe analysis conducted in this section.
For a sufficiently large value of covariance of tagome and aggregate demand shocks, the

greater emphasis put on the achievement of budegktitdobjective may paradoxically
increase the volatility of public spending. Morernfally:

)2 covg,u). (9)

dvarg . WK )
o >0 ff covs,u) > I oZ. (10)

The interpretation of the result in Equation (1€)nbt challenging if one recalls a negative
influence ofA on the reaction of government spending to an agdeedemand shock found in
Equation (7). Larger values of the weight assodiategh deficit objective in the loss function
turns the government neglectful of an aggregateatieinshock while preserving the strength
of the response to a tax income shock. Hence tmeltsineity of both shock looses its
stabilizing property because fiscal policy stanceudd be predominantly driven by the
occurrence of a tax income shock. An adverse agtgetpmand shock, for instance, coupled
with a negative tax income shock should have Mistual effect on the level of government
spending unless the value @fis large. In contrast, if the deficit rule rankgth among
government’s objectives, a negative tax income lshaould have a predominant effect on
public spending, leading to a tightening of fispalicy. The above reasoning is based on the
condition that the covariance of shocks is highugoto trigger this stabilizing effects and
Equation (10) provides the relevant range of valussould take.

Government debt is a legacy of past deficits. Atfsight the impact of deficit and debt rules
on the variability of government spending shouldabke. In the next section we show that
under a plausible assumption both rules can besgart in their effect on fiscal volatility.
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2.1 Debt rule

The crucial difference between the deficit and deld resides in the intertemporal character
of the latter. Breaking the deficit rule in one ipdrdoes not impinge on the prospects of
future fiscal policy consistent with the rule. Bpntrast, government debt exceeding the
official threshold in one period will persist inegimext period unless corrective measures
would be implemented. Our simple model has to bersled to include two periods to
capture this intertemporal nature of the debt rililee basic linear-quadratic structure of our
theoretical setting remains otherwise unaltered.

For tractability reasons, we assume that the gowent planning horizon is confined to two
periods. The extension of time span would lead uangjtatively different results, leaving
however the qualitative predictions of the modethanged. It may also be argued that a two-
period horizon is more realistic than an infinite horizon in a world marked by political
cycle. Hence, we assume that the government miesnize following loss function:

L=t A= (- sy v Pl Enb o) s e b o f]

where the numerical subscripts refer to perigtistands for the government’s discount factor,
andE is the expectations operator. The first and tleorse@ term in Equation (11) represent
the output stabilization objective in both periodibe two remaining terms describe the debt
rule: b is the actual value of debt, wherdnss the official debt limit. The Heaviside function
H in Equation (11) has a now a property that theealf the wedgeb(—b") crossing zero flips
the function from 0 to 1. A close analogy shoulddb@wvn between Equation (1) and Equation
(11) when interpreting the virtues of quadraticferences.

We claim that the debt rule is more stabilizingcduese today’s spending decisions have
persistent effects on the debt level. A deficitoine period adds to the existing debt and
increases the value of interest payments in thardutHigher interest rates make the
government following a debt rule more cautious abiie current deficit because of the
interest payments burden. Hence the condition fstahilizing role of the debt rule is more
likely to hold when interest rates are high. Oumpeioal work in the next section suggests
that the debt rule has a positive and the defidié @ negative effect on the volatility of
government spending. To make the theoretical cmmdifor the above relation between
spending volatility and rules stronger, we suppbsg¢ the interest rate is equal to zero. Under
this assumption the positive influence of the delde on the volatility of government
expenditures is less likely.

Further, we set the inherited value of debt inqubpreceding period 1 equal to zero. This is
an innocuous simplification because optimal spapdiecisions in period 1 are not connected
to the past spending decisions. Finally, we asstimaé the debt rule imposes on fiscal
authorities an obligation to reduce the level obtdey a percent in the next period if the
threshold value has been reached in the curremddoérhis assumption sharpens the process
of transmission from one period to another of disaiages of excessive public spending
under the debt rule.

Briefly, under the assumption of zero initial dabd zero interest rate, debt would be equal to
deficit in period 1, whereas debt in period 2 wobéequal to the sum of deficits in period 1
and 2. When the debt rule has been violatedHi=4.,, in period 1 we would have:
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b, =d,
b,=b+d, and b,=(-a)kb, = d,=-ad,
The calculations from Equation (12) plugged inte floess function, combined with the

aggregate demand relation (2) and government budgettraints (3) and (4), can then be
modified to yield:

(12)

L Z}_/(K(gl -1, _51)+u1)2 +ﬂJ_/E1[(_Ka(gl -t _51)+u2)2]
2 2 (13)
+§H(gl -t - & —bT)2 +,8§H((1—a)(gl -, —(sl)—bT)2

where the terms with the control variable, nambgylevel of spending in period 1, have been
made explicit. Equation (13) demonstrates thadttg rule ties the hands of the policymaker
in both periods even if it has been solely brokethe first period.

Keeping in mind that the aggregate demand shooktiserially correlated and the covariance
of period 1 tax revenue shock with period 2 aggieegamand shock is equal to zero, we can
compute the expected value of the loss functiaii®) as follows:

L :J_Z/(K(g1 -1 _51)+u1)2 +,3}_2/(—Ka(gl -t _‘91)+0-“2)2

(14)
+§H(gl -t - -b’ )2 +IB§H((1_0)(91 -t _‘91)_bT)2
The first order condition:
oL
E = (K(gl -t - 51)+ ul)_ :By’(a(_Ka(gl -t - ‘91))
1
¢H(gl_t1_51_bT)+§H'(gl_t1_51_bT)2+ (15)
ﬂ(/H (1_a)((1_a)(gl -t - 51)_ b’ )+ ﬂgH '((1_67)(91 -t - 51)_ b’ )2 =0
enables to calculate the optimal level of governneapenditures in period 1:
g, =t +¢& - s u, + ¢H + B (L-a) b". (16)

y? = Byt +gH + BH(L-a) P - Ba’ + gH + BH(L-a)’
which was obtained after substitutiontdt=0 in Equation (15). According to Equation (16)
government spending under the debt rule is highenwax revenues and official debt limit
are higher. Fiscal authorities respond to tax ineoamd aggregate demand shocks, the
reaction to the latter being dampened when thehweitjached to the debt rulg,is large.

We are now in a position to calculate the varianfegovernment spending under the
assumption that the debt rule prescribes the redudf debt in the period following the
contravention of the rule.



vargl=a§+( . " al Zj o+
y? - Pyat +gH + peH (1-a) a7

a8
2 COM &, U

< = By’ +gH + BeH (1-a)’ Heu)
It is evident from Equation (17) that the weightaahed to debt objectiveg has equivocal
consequences for the volatility of government spandrhe value of covariance between tax
income and aggregate demand shocks is again cin@skessing the impact of the debt rule
on fiscal volatility. The precise condition is givey:

dvarg, ) (H +,8(1—a)2)y2/(2 30'5+
0@ (WZ - By’a? +gH + BgH (1—0)2)

2 (H P (1_0)2)1/’( 5 cov(e,u) : (18)
i - Bycia® + H + B (- a)?

ovarg, g i cove,u) < Ll o2
09 y? = Bycia® +gH + B (1-a )’

It can be inferred from Equation (18) that the deit¢ weakens public spending volatility if
the covariance between tax income and aggregatardeishocks is strong. The reasoning
behind this result is similar to one conductedchim preceding section. Greater weight attached
to the debt rule attenuates the government’'s respom an aggregate demand shock thus
contracting the overall volatility of fiscal policyrhe fact that larger values gfreduce at the
same time the stabilizing impact of the synchramiraof tax income and aggregate demand
shocks is of lesser importance because the cocariagtween the shocks is small.

Equipped with the conditions for the destabilizeftects of deficit rule in Equation (10) and
stabilizing effects of debt rule in Equation (18 wan obtain the range of values of the
covariance for which both rules have opposite iogtlons for the volatility of government
spending. More precisely, government spending isenvolatile under the deficit rule and,
simultaneously, is more stable under the debt ifullee following necessary and sufficient
conditions are met:

ZW < Ll 5 and
W+ AH K - Byca’ +gH + pgH(L-a)
(19)
ZLaf <covg,u)< Ll -0,
y* + H = Bya’ +gH + BeH (L-a)

Condition (19) is more likely to hold, i.e. the @mance of shocks falls into the prescribed

range, if the weight attached to the deficit rddarge or the weight attached to the debt rule
is small. Fiscal authorities which are more comaxiitto the deficit rule than to the debt rule

tend to maintain a stable government spending lprofder the debt rule while under the

deficit rule their expenditures would vary consaldy. This seems to be likely when the

actual value of public debt is lower than the thodd value imposed by the rule. In such

conditions, the probability (threat) of breaking theficit rule is usually higher than breaking

the debt rule, as the threshold values of fiscéitleare usually quite small, hence easier to
surpass, than the threshold value of debt (whamabhdebt is several percentage points away
from the threshold).
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For the coinciding values of weights attached tot @ad deficit rules, time preferences of the
policymaker are crucial for condition (19). Moreepisely, condition (19) is more likely to
hold if the value of the discount factgftis large. In other words, fiscal authorities more
concerned with the future take into closer accabetfuture consequences of current deficits
and then the debt rule is an effective spendingistang device. A government which is
careless about the future, does not consider therdke as a serious obstacle to conducting a
policy marked by an unstable pattern of expendstufes a result, the debt rule does not
constraint the policymaker and condition (19) kely to be violated.

The conclusions drawn from inequality (19) hingetlo® assumptions relating to the value of
covariance of shocks and different weights attadbedeficit and debt targets. A suspicion,
therefore, arises that the obtained result doesunvive a confrontation with plausible of the
above-mentioned parameters. In contrast, condifld® encompasses two special cases
which naturally come to mind.

A very tight relation between aggregate demandramdnue shock is the first special case to
consider. Although not a rule, a demand shock teadse associated with a change in tax
revenues because of its correlation with the volefmeansactions and incomes of the factors
of production. Hence, it is interesting to elaberah a linear relationship betwearand ¢,
such ase=¢u. In this situation the value of covariance is giviey cov(s,u)=@o? and

condition (19) collapses to:

ZW < 143 5 and

P+ AH - Byxa +gH + fgH (1-a)
» W (20)
2 < < 2 2.2 2

yk? +AH w2 = Byk’a® +gH + fgH (1-a)

The general conclusion drawn in this section is@need in (20). The deficit rule can magnify
the volatility of government spending whereas tieerse holds true for the debt rule if the
proportionality factor between aggregate demand tardrevenues shockg, is contained
within a well defined range. The endpoints of theeival depend on the values of weights
attached to deficit and debt objectives. The @aitimportance of the relative value of weights
leads to the second special case.

Although the assumption of equality between theghvs attached to debt and deficit rules
provides new insights into the volatility of goverant spending, it does not contradict the
previous result. The special case wh&resimplifies condition (19) to:

HA-a) < ?a? and
K K o2 (21)
K +gH W’ = By*a® +gH + pH (L-a) "
The covariance of aggregate demand and tax revesmoegs needs to fall within a specified
interval to trigger a stabilising and destabilisimgspectively, property of debt and deficit
rule. This time, however, the likelihood that cdmah (21) is met depends solely on the value
of the discount factorfB. As mentioned before, a government which take®rg-term

perspective attempt at avoiding high volatilityitsf expenditures because of sustained impact
of current deficits on current and future debit.

o2 <cove,u) <
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In the next section we show that condition (19)jclembraces both special cases (20) and

(21), seems to be supported by the data. It shmeilchowever, noticed that our simple model
can yield different results for various values bé tparameters. All cases are succinctly

presented in Table 1.
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Table 1 The impact of fiscal rules on governmergnsiing volatility from a theoretical
perspective.

Value of the covariance of tax income and aggredateand Impact on the volatility of
shocks government spending
Deficit rule | Debt rule
Case 1. Critical condition holds: 2yK < Ll 5
Wz - Bya’ + @+ Pr(l-a)
WK 2 S 2
——— 0 <COW&, U< o, + —
w2+ Az Me.u) yk? = py’a® + @+ Pe(l-a)f
28 2
coMé&,u) > o, + +
ew) y’ = By’a’ + @+ Berll-a)’
S 2
COME,U) < ———O — —
Meu) K+ Az
Case 2. Critical condition does not holg: s 5 < ZVK
y’ - py’a’ + @+ Bell-af P+ Az
28 2 S 2
O, <COM&,U) < ———0 — +
w’ - py’a’ + @+ Pu(l-a)’ ew) K’ + Az
78
cov(g,u)>maf + +
28 2
cov(g,u)< o, — —
w? = By’a’ + @+ Ber(l-a)’

3. Fiscal rulesand fiscal policy volatility.

In this section we present empirical evidence, Wisaggests that fiscal rules constraining
either public debt or fiscal deficit have signifitabut opposing influence on the volatility of
government spending.

3.1 Measures of fiscal policy volatility.

In the literature, fiscal policy volatility is mea®d using several different methods. Fatas and
Mihov (2003, 2005, 2007) and Aizenman and Mario89Q@) use standard deviation of the
error term extracted from regressions that modelréhevant fiscal variable. Precisely, Fatas
and Mihov (2003, 2006, 2007) estimate a fiscal teacfunction, where the change in the
logarithm of public consumption spending is expdairby several variables, including change
in the logarithm of real GDP, public debt and CRkenman and Marion (1993) estimate a
first order autoregressive function of several disosariables, including government
consumption spending.

Furceri (2007) and Afonso and Furceri (2008) cartdiramong other measures, standard
deviation of the unsystematic component of publansumption expenditure, which is
extracted from the series, using Hodrick-PresaoBaxter-King filter.
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In this paper, we measure fiscal policy volatiliiging two methods borrowed from the recent
literature. Firstly, following Furceri (2007) andféghso and Furceri (2008), we use the
standard deviation of the unsystematic componepubfic consumption expenditures, which
is extracted from the series by means of Hodridseuwtt filter (HP filter). Secondly,
following the approach of Fatas and Mihov (20030&202007), we employ the standard
deviation of the error term from a fiscal policyaction function.

We collected data on general government consumgtipenditures, for a wide selection of
developed and developing countries. Of courseugof this data is not faultless. Firstly,
this variable neglects many aspect of fiscal polieymost obviously the revenue side.
Secondly, public consumption is influenced by basmscycle fluctuations, which may cause
methodological problems. The advantage of thiseses that it is available and comparable
across a wide selection of countries.

More precisely, to construct our first measureistdl policy volatility, we use HP filter to
extract the trend of real public consumption exjemne, on a country-by-country basis. Then,
by subtracting the calculated trend from the ratadae calculate the unsystematic part of
public consumption expenditure. The standard dewiaif this unsystematic component, over
the relevant period of time, constitutes our firstasure of fiscal policy volatility, denoted
OHP-

To construct the second measure, we estimate al fsdicy reaction function. Although
fiscal policy reaction functions have been estimatequite a large number of papers, there is
no consensus on what is “the proper” fiscal poliegction function. The actual functions
estimated by researchers differ with respect tch deft-hand side and right hand side
variables. Golinelli and Momigliano (2008) providethroughout discussion of this issue. In
choosing the form of the reaction function, we dall Lane (2003), and estimate a simple
equation for each country in the sample:

A(In(gi,t )):ai +:3iA(|n(Yi,t ))+Q,t’ (22)

whereg;, is general government consumption expenditureeah terms, for country, y is
real GDP for country and4 denotes first difference over time. ThHecoefficient measures
the cyclical response of fiscal policy to economanditions, and the error teren measures
the unsystematic component of fiscal policy. Thandard deviation of the error term
constitutes the second measure of fiscal policatildl, denoteds.. Since output may be an
endogenous variable, when estimating (22), we use dtages least squares method and
instrument output with its lags.

Both measures of fiscal policy volatilityyp and o are calculated for a wide selection of
developed and developing countries. The data onergengovernment consumption
expenditure and GDP per capita (both in constacegy have been compiled for the period
1980-2006 from World Bank, World Development Indara (WDI) database. We have
excluded from the sample theses countries for withehdata is available for less than 15
years.
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3.2. Regression analysis.

To empirically verify the hypothesis that fiscallipg volatility is influenced by fiscal rules,
we run a series of regressions, where the two mesxf fiscal policy volatility described
above oypandoe - serve as the dependent variables.

Among the explanatory variables are dummy variabésted to fiscal rules. The data on
fiscal rules has been taken from the OECD Inteonali Database of Budget Practices and
Procedures (www.oecd.org/gov/budget/database). datiabase contains the results of the
2007/2008 OECD and World Bank survey of budget tizas and procedures. It covers 97
countries, including the 30 OECD members and 67-members from the Middle East,
Africa, Eastern Europe, Asia, Latin America and @eribbean. The dummy variables were
constructed on the basis of countries’ answersigstipn 14 of the Databdse

We used two proxies for institutional frameworkfisical policy-making: a dummy denoting
the presence of fiscal rules constraining publiot@nd another dummy denoting the presence
of fiscal rules constraining budget deficit. Sirtbe data on fiscal rules doesn’t include time
variation, regressions were estimated using croasicy data.

The estimated equations were of the form:

Kk
In(Policy _volatility), = a, + 5, (debt_rule,) + 5, (budget_rule,) + Z,Bin In(X,))+vi. (23)

n=3
Policy_volatilityis measured either g or oyp; i.€. respectively, by the standard deviation of
the error term from regression equation (22) othgystandard deviation of the unsystematic
component extracted using HP filter.

The dummy variablelebt_ruleequals one, if in a given country a constrainpablic debt
exists. The dummipudget_ruleis equal to one if a budget balance fgists.

The vector X is a set of control variables. It ird#s: GDP per capita in constant 2000 US$
(GDP); GDP volatility, calculated as a standard deviabbannual GDP per capita growgtfol);and
public debt to GDP rati¢Debt). All these variables have been taken from World BanBI
(2008) database. They are averages of series betyesrs 1995-2006. Following the
approach of Furceri and Poplawski Ribero (2009ljtamhal control variables have also been
introduced. Among them are: the average size otilatipn between 1995-2006, taken from
World Bank, WDI (2008)pop); a set of the Worldwide Governance Indicators preduay
Kaufmann, Kraay and Mastruzzi (2008), including auerage index of overall governance

! Question 14 of the Database reads as followsd&veloping the budget, are there any fiscal rutas place
limits on fiscal policy?” The possible answers weme; yes, expenditure rule; yes, revenue rule; peslget
balance (surplus/deficit) rule; yes, debt rulegoth
2 The debt rule may target a specific amount of debtominal terms; a specific debt-to-GDP ratiogiaen
reduction in the debt-to-GDP ratio; it may establisceiling for the Government (or a specific sabtar) debt
in level or as a % of GDP or other.
% The deficit rule may target a specific budget beéain nominal terms; a specific budget balanceaas
percentage of GDP; a specific budget balance asaeptage of GDP in cyclically-adjusted or struatterms;
a specific budget balance as a percentage of GDRinwa range of possible values depending on growth
development; a given improvement of the budgetrzaa(as a % of GDP); a given improvement of the
structural or cyclically-adjusted budget balanced&@6 of GDP) or other.
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quality, calculated for each country as the avenegjee of all indicators (i.e.: Voice and
Accountability; Political Stability and Absence oY¥iolence/Terrorism; Government
Effectiveness; Regulatory Quality; Rule of Law a&antrol of Corruption), over years 1996-
2008 govern and average values of indicators referring marecty to the quality of the
government: Government Effectivenegs\(_ef], Regulatory Qualityrég_qua) and Control

of Corruption ¢orr) — all averaged over years 1996-2008; proportiocoantries’ land lying

in geographical tropicgrppicar), from the Gallup, Sachs and Mellinger (1999) Hate and

a set of dummy variables, also from the Gallup,hSaand Mellinger (1999): a dummy for
Sub-Saharan Africaséfri) and a dummy for transition countriegafsit). Other control
variables were also used, including a full set ofagnance indicators and a richer set of
geographical characteristics. Yet, the results neathunaltered and these variables proved to
be insignificant, hence to save space, the reaod{siot reported, but are available from the
authors on request.

The lack of time dimension related to our measofescal rules has also posed a problem
for calculating our dependent variable. In ordercaiculatese or oup, we naturally needed
data in a time series format. As we mentioned apwvapplication of the HP filter and in
estimation of Equation (22), we used time-seriga filamm the years 1980-2006. Again, the
time period was chosen arbitrary, but long enowghave statistically meaningful estimates.
Since the information regarding fiscal rules hasrbeompiled in years 2007/2008, we made
an attempt to keep the measure of fiscal volatdibse to recent periods. Note however, that
in many countries fiscal rules have been introduicethe second half of 1990’'s (see for
example Kopits, 2001), hence the database captules which have been effective over the
course of the last 10 years. To that end, the vaflimtho. andoyp has been calculated using
the observations on errorg &om Equation (22) or unsystematic component obliou
spending (extracted with the help of the HP filten)y from years 1995-2006 (hence, when
we calculated the standard deviatieRsindoyp, we have omitted the observations from years
1980-1994). Nevertheless, to check the robustressraesults, we have also calculated both
the . andoyp USiNng observations on errors or unsystematic dnsiblic expenditures from
the whole 1980-2006 period. The results were simfita save space, we do not show these
results, but they are available upon request).éraldescribes characteristics of the variables
compiled and constructed for our regression analysi

Table 2. Descriptive statistics.

Mean Std. deviation
Ce 0.077 0.133
OHP 0.035 0.039
GDP 7291.35 9530.431
Vol 3.711 4,213

Regressions were estimated using OLS, with roldastlard errors. Since GDP volatility may
be an endogenous variable, a number of regressiers also estimated using instrumental
variables (IV). To instrument for GDP volatility wesed the share of exports and imports to
GDP, and GDP volatility, both from years 1985-199He first measure is intended to capture
the openness of a country, which has been showaflect GDP volatility (see, for example
Easterly, Kraay, 2000). To check that the resuksanwnot driven by outliers, we additionally
run the regressions using least absolute deviaflohB). Table 3 presents the main results.
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Table 3. Fiscal rules and volatility of public cansption expenditures; for years1995-2006.

1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
Ce Ce Ce Ce Ce OHP OHP OHP OHP OHP
OLS \Y LAD OLS | OLS OLS \) LAD OLS OLS
GDP - -0.0244*% - -0.0348|-0.042( - - - -0.00400 -0.00835
0.0326*** 0.0169*** 0.0114**%0.00851**%0.00891***
(0.0103) | (0.0109)| (0.0024) (0.0318) (0.0358).00182)| (0.00290)| (0.000889) (0.00922) (0.00567)
Vol 0.0297**| 0.0734*|0.0162**t0.0438*F 0.03000.0155**| 0.0321*** |0.00641***%0.0215***0.0168***
(0.0147) | (0.0422)| (0.0059) (0.021#4) (0.01D%).00686)| (0.0105) | (0.00214) (0.00706) (0.00610)
Budget_rulel 0.0872**|0.0908***0.0338*** 0.0808*/0.0762T 0.0198** 0.0204** | 0.0174***|0.0245***0.0227***
(0.0426) | (0.0326)| (0.0086) (0.041B) (0.03940.00767)| (0.00848)| (0.00333) (0.00810) (0.00798)
Debt_rule |-0.104**|-0.103*** - - - -0.0150*| -0.0154** |-0.0150***| -0.0139*| -0.0117
0.0371**%0.0938*%0.0858%
(0.0468) | (0.0294)| (0.0081) (0.044f) (0.0429).00763)| (0.00770)| (0.00307) (0.00746) (0.00729)
Pop 0.006660.00856 -0.00466-0.00411
(0.0147)| (0.0159) (0.00335)| (0.00291
Tropicar -0.0152 - -0.000985-0.00447,
0.00431
(0.0327)| (0.0293) (0.0130) | (0.0140)
Govern 0.0184 -0.0058b6
(0.0423) (0.0138)
Govt_eff 0.00964 0.000385
(0.0805 (0.0164)
Reg_qual -0.0970 -0.0282%
(0.0830 (0.0167)
Corrupt 0.0822 0.0166
(0.0588 (0.0108)
Transit -0.0278 0.00941
(0.0281) (0.0109)
Safri 0.0411 0.0170
(0.0396) (0.0155)
Constant | 0.310**| 0.208* | 0.180***| 0.193 | 0.244*%0.106*** | 0.0707** | 0.0911***| 0.112 | 0.151***
(0.0891) (0.119) (0.0232 (0.155) (0.130)(0.0208) (0.0312) (0.00842 (0.0832) (0.056p6)
Observ. 69 68 69 66 66 72 70 72 69 69
R-squared | 0.419 0.377 0.438§ 0.476 0.566 0.508 0.6pP6 0.652

Standard errors in parentheses

% p<0.01, ** p<0.05, * p<0.1

Columns 1 to 5 show the results teras the dependent variable and columns 6 to 10 show
the results foyp as the regressan@olumns 1, 4, 5,6, 9 and 10 presents results leddzl
using OLS, columns 2 and 7 contain results obtaimigd instrumental variables estimates,
columns 3 and 8 — these using LAD. Estimation tesliow that the impact of the deficit rule
is everywhere significant and positive. This intésathat deficit rules increase the volatility
of public consumption expenditure. The sign of¢befficient of the debt rule is negative and
significant. This suggest that in presence of deleis attenuates fiscal policy volatility.

The signs of control variables coefficients aregsected — a negative value of the coefficient
of GDP per capita and a positive value of the ¢oieffit of GDP volatility. Aside from the
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reported regressions, several other were also a&stth with a different set of control
variables, yet the main results remained unalteFadrefore these results seem robust.

4. Conclusions

Volatility of government spending is an undesirafdature of fiscal policy. Smooth time
profile of government spending enhances economawilr and justifies the quest for
institutional solutions conducive of steady fisqallicy stance. Deficit and debt rules are
among the most widespread legislative measuresemmgited to that end. In this paper we
assess, both theoretically and empirically, likslynilarities and differences between the
abovementioned fiscal rules.

From a theoretical perspective the sign of thetigriabetween fiscal rules and volatility of
government spending can go either way. We demdastnat the weights attached to deficit
and budget rules in government’s objective functod the strength of covariance of shocks
hitting aggregate demand and fiscal revenues, &oadlfauthorities’ time preferences are
critical in this context. In particular, the defiand the debt rules can have contradictory
impact, positive and negative respectively, on \thiatility of government spending if the
weight attached to the deficit rule or the discolaator are large and the weight attached to
the debt rule is small.

Our empirical results seem to corroborate our tezal findings. Using a wide selection of

countries, we show that fiscal rules constrainimg ¥alue of fiscal deficit tend to destabilise
fiscal policy, while rules constraining the valuepublic debt have an opposite result — they
tend to have a stabilising effect. This resultasel and bears important policy consequences.
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