Does nTheo FiI scal M u

Fiscal and Monetary Reactions, Credibility and Fiscal

Multipliers in Hungary *

D8ni el? Baxkislad&amd Heodk §n M. Jak

Preliminary and incomplete

December 2009

Abstract:

There is a lack of consensus on ¢heffects of fiscal policy measures (the so called fiscal
multipliers) both in Hungary and in developed countries. We argue that there is no such

a unique fiscal multiplier. We use a stochastic, dynamic general equilibrium (DSGE)

model estimated on Hungaran data, with five types of distortionary fiscal instruments.

Not surprisingly, there is a significant difference between the multipliers of different

types of fiscal expansions. Second, we founc
the shift in fiscal policy is has sizable implications on the multipliers. Third, multipliers

can vary also when we take into account the future ways of financing the expansion. Our

results show that the role of fiscal reaction in shaping multipliers is mostly important

when the initial expansion affected taxes. On the other hand, multipliers are affected by

a lesser extent in the case of increasing government expenditures or financial transfers.

The extreme cases are whemultipliers turn into negative after a relatively shaot time.

These are the cases of reduction in employert
income taxes when they are financed through expenditure items, for example. We also
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found that in a small open economy where monetary policy mostly reacts toflation,
accommodative monetary policy only hardly modifies fiscal multipliers.
JEL:

1. Introduction

Recent financial crisis and the accompanying fiscal policy measures initiated a large debate
among economists on the possible effects of the dsrgk fiscal packages in the US
(American Reinvestment and Recovery Act). Romer and Bernstein (2009) present an estimate
on how this fiscal stimulus helps in mitigating the recent crisis. However, the Romer and
Bernstein (2009) Report is heavily criticizeddsveral economists.

Worldwide fiscal stimuli gave rise to a growing number of papers on fiscal multfph¢as
Brusselen (2009) summarizes and compares multipliers of traditional macroeconomic models,
VAR-models and DSGE models. The multipliers estimdtgd/AR models (of tax cuts or
public spending) have no obvious signs, the estimated public spending multipliers ranging
between3.77 and 3.68, and the tax cut multipliers varying betwdetb and 2.64. Standard
macroeconomic and econometric models pogdsimilar results, the estimated range of fiscal
multipliers for the US showing similar magnitudes. Public spending multipliers were
estimated to be situated betwe@® and 1.6, while the tax cut multiplier was betwe@d

and 1.3. In DSGE modelsmulp | i er s have obvious signs e.g.
(Bootman and Kumar (2006)) the public spending multipliers lie between 0 and 3.9, and the
tax cut multipliers are situated betwe@23 and2.63. Although in the international literature

the fisal stimulus has an increasingly important role, there are only a scarce number of
papers on it, with no consensus whatsoever.

For exampl e, Leeper et al (2009) argue t h;
instruments may adjust to stabilize debt ang/waportant for the ultimate impacts of change

in fiscal policyo, (2) Athe speed at which d
a critical role in determining the effects o
debtfinanced fiscal changes trigger very lotiged dynamics, even in completely
conventional models, shemin impacts can differ sharply from lomgn effects even being of

di fferent signso.

Cogan et al (2009) compare the Romer and Bernstein (2009) simulations suilfs tbat
emerged from an estimated DSGE model (Smets and Wouters, 2007). They find that in this
newKeynesian model the GDP impact of the fiscal stimulus is onlysotk of the results
presented by Romer and Bernstein (2009).

® Aset ofnew literature on fiscal multipliers emerged recently. Nice examples are Kilponen et al (2006), Batini
et al (2009), Blanchard and Perotti (1999), Burriel et al (2009), Cogan et al (2009), Corsetti et al (2009), Forni et
al (2009), Freedman etal (2009, & N S |t 6wnnT 0= [FEG2Y YR YdzYK2F OH7S
von Thadden (2009), Hansen and Sargent (2009), Mountford and Uhlig (2008), van Brusselen (2009).
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These examples show tHatcal multipliers are often debated even for an economy like the
US and the final outcome largely depends on the assumptions on what agents think of the
future financing of these fiscal packages.

In small countries like Hungary the lack of research is fi@ld is more severe. This paper is

intended to contribute to this literature by discussing the effects of five distortionary fiscal
instruments within an estimated DSGE model. Hungary is special in the sense that in the
recent past it faced several ejss of sizeable fiscal expansions and consolidations.
However, there are only a fepapersfocusing on the macroeconomic effects of these fiscal

epi sodes. The very scarce |iterature include
in the August R06 Inflation Report of the Hungarian central bank (Magyar Nemzeti Bank)

and a recent paper of the newly established Fiscal Cduncil.

The lack of weHestablished research results in this field hinders the public debate as well. As
noted by the Fiscal Couil in September this year, there is a lack in transparency of the
Hungarian fiscal planning procedure. This means that the methodology underlying the
projections in the Budget Bill is not well reported. To assess the feasibility and the welfare
costs or lhe benefits of fiscal measures, one would require a basic knowledge on the so called
fiscal multipliers.

In this paper we focus on three aspects of the effects of fiscal policy measures for Hungary.

We employ an estimated DSGE model for Hungary (the migdééscribed in Baksa et al

(2009)). The model is derived from JakdbcseraSz i | §gy i (2009) whi ch
version of the model of Jakab and Vil 8qgi (2
block with twotypes of expenditures (financialatisfers and government purchases of

goods), three types of distortionary taxes (vaddded taxes, personal income tax and

empl oyersd soci al S e ¢ u-sum tay. The dasdlire imbdeltwhichnss ) at
estimated does not contain fiscal reactyiven our short data set and the highly erratic (and
procyclical) nature of Hungarian fiscal policy (fiscal consolidations, though were aggressive,
occurredonly rarely).

Fiscal multipliers here are defined dgnamic multiplies. the percentage change the
particular variable (usually the GDP) for a fiscal shock amounting 1 percentage point of initial
GDP. This measure is dynamic, as we calculate it for each period. The numerical results point
to a set of conclusion as follows:

First, the values of the ultipliers highly depend on the model structure and on the policy
reactions. We use a DSGE model where agents expectations are explicitty modeled and
monetary policy (and in some cases fiscal policy) follows a reaction function. Unlike in
DSGE models,inmr e traditi onal macromodel s (such a
Quarterly Projection Model of the Hungarian central bank is used) there is only a limited role

for expectations and policy responses. Thus, in a D& framework one would expect

® A unique feature of this Fiscal Council report is that both the short andrifpeun effects were presented.
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smd | er short run multipliers as both macroec
and this might reduce the multiplier effects. This is exactly the case here. Our estimated short
run multipliers are for most of the cases smaller than reported by §lorh et all (2006

Not very surprisingly, the five types of fiscal stimuli we consider (increasing government
purchases or financial transfers, reducing vadded tax, personal income tax or social
security contributions) have very different implicatidowth in the short and in the longer run.

OQur second resul't is related to the agentsbo
fiscal authority can credibly announce that a change in fiscal policy is permanent then the
steady state allocation of theconomy may change. Consequently, as long as there exist
enough forwardooking agents, even the short run multiplier is markedly different from that

of a fiscal shock perceived as temporary. Hence, what matters for the multiplier is how agents
think of the measures; therefore credibility of fiscal announcements has important
implications for the multipliers.

If the fiscal measures are permanent, the multiplier of government purchases is the largest and
that of financial transfers is the smallest (bothttoe shortrun (1-year) or the medium run (4

years ahead)). The reason is that in the model financial transfers are allocated to non
optimizer (ruleof-thumb) consumers, and even though their consumption increases,
optimizers expect a future taise and tkrefore the multiplier becomes relatively small. The
multiplier of the VAT is smaller than that of other taxes and the reason might be that VAT
affects domestic and export retailers differently. There is a reallocation in favor of the sellers
of the domest goods and this puts an additional effect on the top of what is observed with
other distortionary taxes, the mechanism affecting the consurvpisure choice.

On the other hand, the ordering of multipliers shows a very different picture if fiscalne®asu

are temporary. Although the shocks are calibrated such that their effects on the deficit are the
same in the first year, afterwards a stochastic process drives the future evolution of them (an
estimated autoregressive process is set to be at workkteHearhat also matters is the
estimated persistence of the shocks. According to our estimations a shock to social security
contributions has a very long lasting path, while indirect taxes (VAT) are the least persistent.
Thus, for example, when social setygontributions are reduced, agents expect it to remain
lower than the steaestate for a longer time and therefore its short run multiplier becomes
much stronger than in the permanshbck scenario. Government consumption has the
strongest shomun mutiplier, while the weakest is that of personal income taxes. In the
medium run (4 years) social security contributions has by far the largest multiplier, while
government purchases has almost zero multiplier.

The next question we raise is how the multiglidepend on the sources of financing of fiscal
stimuli. For this sake, we inserted calibrated fiscal reaction functions where expenditures or
taxes depend on the prevailing deficit. Since in Hungary fiscal policy was highly procyclical,
we have not estinted reaction functions.



According to our simulation results, fiscal reactions do not largely modify the multipliers
when fiscal reaction affects the expenditure side (government consumption or financial
transfers). On the other hand, in the cases of lingiabased fiscal expansions the way how
the deficit is financed has a more pronounced rleeductions of laborelated taxes
(personal income tax or social security tax) are counterbalahcedgh cutting financial
transfers or government expenditures, thie®m multipliers die outapidly or become even
negative In the cae of valueadded tax reduction there is some change in the multgotigr

when government expenditures react to it.

The last set of results deal with the role of monetary policy reactions (accommodative vs.
activist) in shaping the multipliers. We fourftat since interest rate reacts to inflation and to a
lesser extent to the nominal exchange rate, multipliers of a fiscal stimulus accompanied by a
temporarily accommodative monetary policy hardly differ from the multipliers of a fiscal
stimulus with activst monetary tightening. Our simulations suggest that in contrast to
Freedman et al (2009) where passive monetary policy amplifies multipliers in large countries
or currency areas, for a small open econotkyy Hungary this effect is legsportant.

2. Themodel

Our model is an estimated dynamic stochastic general equilibrium (DSGE) model, which is
derived fromthetwss ect or DSGE model of Jakab and Vil §
on Smets and Wouters (2003).

The model economy incorporates a set d@cdc features, relative to Smets and Wouters
(2003): Production is taking place by usihndpeyond labour and capitélimported inputs,

while part of domestic production is exported. Part of consumers is liqawlistrained, non
Ricardians, who spentheir entire income (labour income and transfers) on consumption.
Agents |l earn trend inflation in an adaptive
the actual inflation.

Rel ative to Jakab and Vil §8gqgi (reéh@e$ 8Vhile thereh e r e
are two production sectors (export and domestic) in the model, these two sectors are identical
in terms of their production technology, in the sense that they produce intermediate output by
using imports and labour, and then final odtistbeing produced by using intermediate goods

and capital. However, the price of exported goods is set in foreign currency, while goods
consumed domestically are priced in domestic currency (both priced subject to nominal
rigidities).

The most importantontribution of this model is that here the fiscal policy is modelled
explicitly. While in the Jakaly¥i | § g i (2008) model the govern
implicitly so that it always achieves equilibrium by collecting lump sum per capita taxes and
bytransf er s, here we introduce a number of dif
contribution tax and consumption tax), and we implement a set of fiscal rules.



We estimated the resulting esector modei augmented with fiscal policy for the samfe
between 1995 and 2008.was taken into account that in 2001 there was a change in the
monetary policy, whichi in the case of the general equilibrium modelsads to an entirely
different model.We managed the problem of the policy change by settmgwvo separate
models and we considered this charigasing Jakalkk - ny a  Mméthodi Adyuring the
Bayesian estimationFirst we estimated the model for the first period, and subsequently we
used the resulting posterior averages as priors for the éstinof the second period.

DSGE models are particularly useful when exploring fiscal impact mechanfsnthey
describe a general equilibrium, they are suitable for modelling the-téong welfare
consequences of the measures taken by the governimesicannot be achieved by using
traditional macreeconometric models. Another advantage is that as there are fdogéiag

agents, the model is capable of distinguishing between expected and unexpected legents.
model behaves very differently, dependingwhether the agents expect a future tax increase

or the increase comes as a surpri¢ewever, this feature may have disadvantages in fiscal
policy simulations, since part of the fiscal measures is expected to take place for sure, while
another part is wertain and depends on political bargaining. Therefore the model user should
make a decision regarding what to presume about the persistence and credibility of future
measuredn the case of fiscal policy simulations these decisions may even reversgmtbé s

the results.

Our model has the following featuretste underlying basic model is a neoclassical (RBC)
model, which is then augmented by various imperfections and fricfidvesresulting model
has Keynesian features in the short run, and neoclassesiin the long run.

The main frictions are the following:

- Habit formation: consumers do not only consider their instantaneous utility, but their
habits (past consumption) also plays a role. This induces less volatility and more
persistence in consuniph, compared to RBC models.

- Production: there are fixed costs in production and the capacity utilisation of
production factors varie®roduction can adjust to changes in conditions only with a
lag.

- Investments: the amount of capital is costly to adjWghen making investments
decisions one should take also into consideration the current and expected price of
capital. Thus, future profitability will have a key role in making capiddted
decisions.

- Pricing: Price and wage setters face nominal stickireesl follow a Calvgricing
mechanism, not being able to determine an optimal price and wage at all times.
Exporters set their price in foreigurrency(local currency pricing) while domestic
good producers in domestic currency.
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There are significant irekation mechanisms in the economy; agents unable to set an
optimal price may apply the rules of thumb and partially index their prices and wages
with past inflation.The consequence of this is that the disinflationary efforts of the
monetary policy bear et economic costs even beyond those determined by price
stickiness: the realisation of a permanently lower inflation environment is
accompanied by a decline in production.

There is perceived trend inflation in the model that agents learn from past events.
Thus, inflation trend reaches the central bank’s target only gradually. The central bank
will face credibility problemg at least temporarily if it announces a new target for

the future.

The economy is small and opeexport prices, foreign import priseand export
demand are exogenous On the other hand
excessive indebtedness by demanding higher interest rate premium.

The monetary authority operates an inflation targeting regime with an interest rate rule
that corsiders deviations from the inflation target and movements in the exchange rate.

In addition to the above, we introduced several frictions in connection with fiscal policy
measures.

Some agents are fully liquididgonstrained and spend the entire amounthedr
current income on consumptiomhis entails that any fiscal policy change will have
significant real impacts over the short term (with no such players, the fully rational
and forwardlooking agents would know that each current fiscal measure wié hav
tax increasing or tax reducing impact in the future. They would therefore incorporate
this knowledge into their current decisiofisthey would be Ricardian consumérs
their behaviour would not change).

There are three types of taxése tax leviebn labour and paid by the employees, the
tax levied on labour and paid by employers and consumptioMterdid not include
capital taxes in the model, as the empirical modelling of those would have entailed
rather complicated data problenihese taxes ardistorting taxes, and they influence
the longterm profitability of the economyRegarding VAT rates, we assume that the
net prices are the sticky ones, thus any VAT change would always entail a price
change.

The government has two types of discretionaxpendituresit provides financial
transfers to the liquiditgonstrained noiptimiser consumers and purchases goods
and services from the private sector.

The questions of deficit financing are rather simplified in the model; due to the
existence of fawardlooking consumers, the financing structure of the general
government deficit predominantly depends on the structure of the tax system.
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There are five categories of players in the model: households, firms, the government, the
monetary policy maker aritie foreign sector. In the case of households and firms we define
their behavioural equations on their objective functions and budget constraints.

Households

The utility function of household j is given by:

D B+ ) u(HE () — (1 +n v ()Y

t=0

Oriy— by 1o . . .

where u(H? () = (%) denotes the consumptiontility of household |
JL+@

considered under external consumption hali(s, (j)) = ;t-f.:» denotes the leisure utility of

the individual households, wherg(j) denotes the number of working hours spent by

consumejj in the corporate sector. The houseBold s ubj ective and the e
discount factor is given by paramgifer Househol dsé consumption an

may vary over time, represented by preference shocks to consumyiticamd leisurep..
The ¢ parameter describes the intertemporal elasticity of the individual households' utility,
while theh parameter denotes the strength of habit formation.

Households maximise the above objective function subject to the budget constraint:

(1 + P2 () + Pl () + 2

=B._,()+ X7 U')‘— (L= WD) + Perifu (N ke (1)
— ¥(u.())Pk.4(J) + Div, - T,

According to this, individual households receive labour income for their work in accordance
to their negotiated wag (i), on which they pay:f) income tax to the government. Income

is either consumed or saved. Consumption({)) is subject to a consumption ta£j.
Savings are either invested or placed into-fisk bonds §.) that yield an interest income
(Z,). Investmentd.(j) increase the stock of available capital go@dys with the limitation

that in the period concerned not all the accumulated capital, but only a certain péuf) o it

put at the disposal of firms. Households receive capital incampedn the capital supplied
earlier. Households own the shares of the firmss thfirms realise profits{iv,) then those

will further increase the income of households. If the government accumulates a @igficit (

then it is covered fully by lumpum taxes levied on households. Households supply
differentiatedlabour; however, there isX"(j) statecontingent security that eliminates the

risk of heterogeneous labour supply and income.
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Physical capital accumulation is given by:

m=(1—mhﬂ_¢l_@(g:ﬂﬁiﬂg

Ieeq

[ 1 . . .
whereg, (%) is a convex investment adjustment cost, whilelenoes the shock to the
t

adjustment function.
Households maximise their lifetime utility, resulting the following equilibrium conditions:

1. Euler equation:

A1
(L + 77 Prsy

(1+H)P,

= ,8(1 T irjEr

whered . denotes the marginal utility of consumption in peitiod

2. Dynamics of investments:

' '

A (L+n0)I, ()L (L + )
1+t % ll e ( I: -1 )_ i ( I ) ) ]
_ A _ Arsq (e ey (L + sy
- l—l':'.'-' JGE:-l—l':F_.l [Qr—i‘?"'! ( f:. ) f..: l

whereg. is the shadow price of capital.

3. No-arbitrage condition determines the portfolio choice between bonds and physical
capital:

‘{r‘?r = JSE:’{:—i [Qr—i (l - 5) T “:—17‘::{—1 - iliw(“r—l U):']
4. Capital utilisation level is determined by the condition:
=¥ (u. ()

An & fraction of the consumers argliidity-constrained unable to optimize their entire-life

time utility. They spend all of their labour income and the financial transfer$ (@é¢eived
in the given period on purchasing consumption goairs) (

(L+ )P = (1 - THWL, +

1—@

There is monopolistic competith in the labour market, different types of labour being

supplied by households. Households act as unions being able to set wages with a markup.
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Only 1-g, of the households are able to set the optimal nominal wage, the remaining follow a
rule-of thumb ind&ation to past inflation. The resulting (kigearized) wage Phillips curve
has the form:

ey R (=" )(1=By") ol —w, +nl + d (¢! —hel,)+ G A
oy +eve)(L+Bs) T T 1—htT Y et gl
| B — 0 —m—-
FE Lt —  ERW 44— gW_
bt } 1+ Bov £z 1+ gov Teo1

where#* denotes the rate of indexaticfi; denotes the labour market elasticity, whiieis
the weighted marginal utility of thisvo types of consumers in the period:l.is the markup
shock.

Firms:

Production takes place in two Phases. In the first phase firms produce a homogenous
intermediate product {zthrough a CES production function by using labdyrand import
(my) as input. Factor inputs are subject to adjustment ca sl ¢. ).

1 271 1 2=l oz
ze = (a%[(1+ )M, o= +(1—a)e[(1+¢,)TIm,] ez Jor T,
wherea denotes the share of labour used in production, whildenotes the elasticitgf

substitution between the factors. Due to the adjustment costs, the effective factor costs differ
from the market prices of the inputs. The fi

1. Effective wage,):
_ (1 +TH)w,
w. = —
] (1+¢) 7 —L(1+¢) ¢,

This indicates the link between the teir real wage (W and the wage costs relevant for
firms.

2. Effective import priced,P™):
_ q.P
1+ @)™ —m(1+¢;) 77,

TriE

q.5

This indicates the relationship between the import price and the import costs relevant for
companies, where i the real exchange rate afii” is the import price expressed in foreign

currency.

3. Marginal cost of the intermediate product:
1
|7

—1-p, 1-gz

wi = [aW. 7% + (1 - a) ,B"
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showsi in real termg the production costs of the supplementary intermediate product.

4. Labour demand:

- )4

l.=a (:ﬁ] z (14 ¢y )

5. Import demand:

r

’m:=[l—aj(

wi
BT

)gz:r(l—cﬁszj

The homogenous intermediate product iscpased by monopolistically competitive firms

and combined through a CES production function with the accumulated capital supplied by
households, yielding the final output:

g—1 1

yo(@) = (1 + ) (el (i) & + (1—a)ez,(i) 2 21— yf

where & denotes share of the capital in the productigndenotes the elasticity of

substitution, while f is the fixed cost of production. The first order conditions of the cost
minimization problem are::

1. Final goods real marginal cosaf ):

_ @07+ (- (wi) e

1+7f

mec,

2. Capital demand function:

r

me, )g DRy, +vf
(1+ i)

T
Uk, =rr;(
t"e—1 :
e

3. Intermediate prduct demand function:
(mcr )g DBy, + vf
(1+ )

wZ

\, t

whereDP;denotes the prices' dispersion from the price index.

We assume that firms set their price in a Caletting, that is, only a fraction ofd of them
is able to set their optimal price in a given period. The remaining fiollow a ruleof-thumb
by indexing their price to the perceived trend inflation. The resultinginegrized New
Keynesian Phillips curve for the domestic inflatici})(takes the form:

l_‘.-"":. l_ "z"':. 3 ﬂc
et S Sl 8 VO S SR NS e R

ye(1+ fo=) 1+ e 1+ foc
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whered® denotes the rate of indexatiamhile &2 is the markup shock.

Part of final goods is exported. Exporting compainiesnilarly to domestic companiésalso
compete monopolistically and set their price in a Calvo marina, of them is able to set the
optimal price, while the remaining index their previous price by the previous price change.

The new Keynesian Phillips curve for export price inflatizé) takes the form:

vE

- (l_:;x:IEl_JS:;x) _  qrE
1+ gex v

= (P — g, + )

}.-.A' (l L 181.9")

L F
1+ fo*

E:..IT:'}._--]_ T

whered* denotes theate of indexation, whiley is the markup shock and®;* is the export
price measured in foreign currency.

Regarding tend inflation, agents apply a special adaptive learning algorithm, where they
Al earno trend imfilaei pneyradsabkeyi 6dds tren
inflation of the period concerned:

1+ ﬂ'r)g

1+7 ) =(1+7._ ﬁ(
(1+7) =+ m (2

wherep,.. is the persistence of trend inflation aids the learning speed parameter.

We assume that the change in consumption taxes ieviar for firms; therefore the Phillips
curves do not include any consumption tax. Consumption taxes are introduced sepamnately
addition to the actual inflatioh by defining gross pricbased inflation:

1+71f

=1+m.)—
(A +m) T

Monetary policy

The monetary authority contslinterest rates based on a Tayigre rule. The objective
function includes net inflation (i.e. inflation without VAT) and (with smaller weight) changes
in the nominal exchange rate:

i

). ((1+m)mel)

Tiaem),

l_«l.l:. [l_-\l::._-l

1—+7r 1—+-7r

where {; denotes the degree of interest rate smoothinghe weight on inflationg, the
weight of the nominal exchange ratg).(r is the longterm interest rate, whil@: is an
exogenous stochastic shock.

Fiscal policy
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Fiscal policy is implemented through a set of simpleafisales, in the baseline model the

fiscal policy is passive player (levies lumspm taxes and spends on lusym transfers in

order to achive balanced budget). The government can finance its expenditure either from
raising tax revenues (value added tag,rps o n a l i ncome tax ofr emp |
contributions) or from deficit. We assume that financial transfers are devoted-tptimnser
households. The government budget constraint is:

[

OT, + Debt, +1fc, + 1wl + 1wl =P (1+n°)G+ TR, + Zrom Debt,_y,

Thsq

wheres is the steady state value wlume of government purchases of goods and services,

while n% is the shock to government expenditures leading to temporary deviations from
steady state expenditur€®R, denotes financial transfers to noptimizers.z| refers to the

value added tax rate; to personal income tax rdfe; to the employerso s
contribution tax rate, respectively. Other net revendds (assumed to be of a lurgum
nature.Debt, denotes government debt calculated for simplicity as accumulated deficits. We
assume that other revenues follow an autoregressive process with an i.i.d.shock.

0T, = p°T 0T, ., + &7

Total deficit is defined by the following equation:

T. = PS, — -

- l) Dn‘?bf:._.l,
1+

gross
t+1

whereT. is total suffict (primary balance minus interest payments) wkife denotes the
primary balance of the budget. Government debt follows the law of motion:

Debt, = Debt._, —T.

In the baseline model (which is the estimated one, as well) we treat all tax rates as exogenous
processg, and thus deficit is financed by lump sum taxes. This choiestwhation strategy

was motivated by the observation that Hungarian fiscal policy stabilized its deficit in a rather
erratical way: hence estimating reaction functions would have been natpessible, our

short data set is not enough informative.

On the other hand, we seek to analyse the role of fiscal reactions. Conseqgently, we use
calibrated fiscal reaction functions through the alternative simulations. For this purpose, we
define five &ernative rules. According to the reaction functions fiscal authroity reacts to
current output (deviation from steady state) in order to fulfil its stabilizationary role (or

" Social security contributions paid by employees are categorized to personal income taxes throughout this
paper.
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simply letting the automatic stabilizers work). Apart from it, either taxes peredtures are
set such that theseact to past deficits or debts. Thus, fiscal policy (though only in a lagged
fashion) tries to stabilize the deficits and consequently the debt level.

The reaction for taxes follow:

— —
L

7= pTi, + 0FpGDP, + 9F Ty + 03 D,y + &

wherei={c, s, I} for each type of tabelong one tax rule, whet® means the shocks in t
periods, and hats denote {dgviations.

For the government expenditure and financial transfers the following rules are applied:
1—.:—~ rx

£, = p T+ 0iT, L, + 0% GDP, + 03D, + &

wherex={TR, %}.

In order to have an insight ahe role of each rule, in either of the fives cases only one
reaction function is switched on.

The parameters for fiscal reaction function are imported from Lext@(2009) estimation.
External sector

The external sector is represented in an ad homeraThe demand for export goocs)(is
given by:

v = (1+0)x )

where 8% is the export price elasticityz* is the longterm value of export, angf is the

exogenous shock to export demands. We assume that import praee exogenously.
Economic agents may accumulate debts against foreign partners. Foreign interest rate depends
on the net foreign asset positidn  and on the financial premium shogK (SchmittGr o-h ®

Uribe):

1+i;

— o—vib—B) 1+ f1 J
=, ° (T+m )
The evolution of net foreign asts (expressed in foreign currency) is given by the assets in
the previous period and by the net exports:

Prx, Pm,

" GDP= GDP=’

br = (l T lIr-—ij'i’:'r—i

Nominal exchange rate is determined by the uncovered interest rate parity:
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1+ i e,
Equilibrium conditions

The goods market equilibrium condition followsorin aggregating the individual budget
constraints:

ve=c +L+(1+ ’?rG:'G + DPIx, + F(u (/)R-

wherec. is the aggregated consumption of the two types of consui# s (i) )k._, is the
volume of capital not utilised in production af#> is the dispersion of export pricesn

order to determine the total GDP of the economy, it still needs to be adjusted by the export
revenues, import expenses (calculated in domestic currency) and the expenses used for export
production:

GDP. =y, + qrp.f-xr - .:I‘rrF';”'mr X

Estimation results

The model was estimated by Baggsmethods for two regimes describing different monetary
policy strategies. The twstep estimation method is similar to that of Baksa et al (2009).
Table 1 summarizes that estimation results. According to the estimation, nominal wages are
relatively flexble, and domestic prices are the most rigid. Indexation mechanism in setting
domestic prices were important in the first monetary regime (with preannounced depreciation
of the currency) while in the second regime (in the inflation targeting period) Ibstags

role. Though in a much limited extent it can also observed in the case of indexation of export
prices and wages. Our estimation results show a relatively small extent to habit in
consumption (in contrast to Jakabi | 8 g i (206889 eraszmd SHagkalf 2009) ) .
rate smoothing in the second monetary regime was found to be low in international
comparison, while the reaction of monetary policy to (net) inflation does not differ too much
from the original Taylor coefficient of 1.5.
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Table 1: Estimated parameters

Prior distribution*® Estimated posterior
Type Mean|Std. Error 1. regime 2. regime
Mean %% Mean %%
prob. int. prob. int.
Utility function
Intertemporal ehsticity o |Nomnal | 2.0 04 20078 | 16-2.44 | 22351 |L67-2.77
Consumer habit h |Beta 0,6 0,1 04168 0-32—0.50' 03949 (026-0.53
Parameters of pricing, waging
Indexation of wage %7 |Beta 0,5 0,15 02415 | 01-039| 00795 (001-0.15
Indexation domestic price &4 |Beta 0,5 0,15 09166 |0.87-097 01482 |001-029
Indexation export price #= |Beta 0,5 0,15 06619 |045-087] 05971 |037-0.84
Calvo parameter of domestic price 7° [Beta 0,5 0,15 08176 |0.79-0.84] 0838 |081-0.86
Calvo parameter of export price ¥® |Beta 0,5 0,15 06782 063-0.72] 07575 |0.73-0.79
Calvo parameter of wage ¥" |Beta 0,5 0,15 04617 (039-053] 04744 |041-0.54
Other parameiers
FEhsticity of export #Beta 0,5 0,15 0.7009 |0.58-0.80] 07029 |055-0.87
Inflation learnimg g |Beta 0,167 0,03 02014 |0.16-0.24) 02004 |0.15-024
Inierest rate smoothing™** §i |Beta 0.5 0,15 - - 06141 (045-0.76
Inflation n Taylor rule** £2 |[Nomal | 1,5 0,16 - - 15328 | 129-18
Auloregresszive coeflicients
Productivity p, |Beta 0.8 0.1 05331 |043-0.62] 04172 (029053
Export demand py |Beta 0.8 0.1 08593 |0.79-095] 06917 [055-0.85
Fmancial premium Py | Beta 0.8 0.1 05551 |049-0.62] 04621 [037-0.57
Governiment expenditure pg |Beta 0.8 0.1 08022 0.62-092] 07528 |0.62-0.89
Fmancial transfer pr |Beta 0.8 0.1 0857 |0.79-095 038115 [067-096
Consumer preference p. |Beta 0.8 0.1 08731 |0.79-056] 038203 068098
Labor market pw |Beta 0.8 0.1 09265 |086-098 0902 078099
Investment p1 |Beta 038 0,1 0895 |0.84-095 04786 |034-062
'Value-added tax rate p. |Beta 0.8 0.1 08849 |0.81-097 0.7598 057099
Social security contribution rate p |Beta 0.8 0.1 09359 |0.88-0.99 099 097-1
Personal mcome tax rate pu |Beta 0.8 0.1 0853 |0.77-093| 05094 |084-098

* The prior distribution concerns the first regime; in the second regime the prior corresponds to the posterior
average estimated for the first regime. The parameters of the monetary policy reaction functions are exceptions.

** The parameter was only estimated in the second regime.
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3. Results

3.1. Fiscal multipliers under permanent and transitory fiscal measures

In DSGE models the expectations that the agents form regarding the various fiscal measures,
are crucial. In this respect,hen determining the impact of fiscal stimulus we operate with
two distinct set of assumptions that form the basis of the two scenarios we consider.

In the first scenario agents consider fiscal policy changes as permanent and fully credible.
Technically, tlis is implemented as permanent shocks that change theuorsjeady state of
the economy.

The second scenario considers transitory fiscal stimulus. This implies that the measures taken
are not fully credible, and there is a chance that they will basaleol at some point in the
future. While the timing of the reversal is uncertain, however, we impose the special
assumption that the measures would be for sure in operation for at least one year. Technically,
this implies that the economy would start towadack gradually to its initial steady state not
earlier than one year.

We implement five simple alternative fiscal shocks, each under the two scenarios, and
compare the implied fiscal multipliers. There are considerable differences between the effects
of the permanent and temporary stimuli. As general rule, the effect of the permanent stimulus
emerges more gradually, thus, in the first year it shows less than half of its full impact. On the
other hand, transitory measures are usually most effective iirghgear (when they are in
operation with a 100% probabilitypd then they die out graduallyhe remaining differences

are detailed below.

Value added tax

Figure 1 shows the multiplier of a 1% fiscal stimulus (in GDP terms) through a reduction of
thevalue added tax rate. A permanent ease of value added taxes hasunlangtiplier of

around 0.45. In the first year the impact is much lower than in the transitory case. This is
explained by the different behavior of the optimizer Ricardian consuiReatdian agents

are aware that a tax easing will be followed by future tax increases. If the easing is transitory,
then obviously they would expect less future tax increase and therefore they will resort to less
precautionary savings and consume moraanirst year.

This reaction of the optimizer agents is amplified further by the relative price of current
consumption relative to future consumption. If the tax decrease is temporary, then they will
expect higher consumption tax and more expensive cgtgumfor the subsequent years,
which determines them to take the advantage of cheap consumption in the first year and
consume more.
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Figure 1: 1% stimulus (in GDP terms) through lowering the VAT rate

Personal income tax

The impact of a 1% fiscal stimduin GDP terms) through a lowering of the personal income

tax rate is shown on Figure 2. The lengy multiplier of a permanent tax decrease is around
80%, much higher than for a VAT decrease. The reason for this is that VAT deaffeate
domestic anaexport retailers differently, triggering a reallocation in favor of the sellers of the
domestic goods. Further, the lower income tax boosts labor supply, and since fiscal measures

are credible and permanent, the agents would permanently adjust to a Ieigtenf
employment and consumption.

A temporary change in the personal income taxes has a relatively small effect. The temporary

increase in income will be partly saved to finance future tax increases, and partly consumed in
a smooth way.

Personal Income Tax multiplier
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Figure 2: 1%tsnulus (in GDP terms) through lowering the personal income tax rate
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Empl oyersd social security contribution

Ther eduction of empl oyer s 6 atmogoun mdlitiplisrefaround t y c o
0.5 (Figure 3). A permanent reduction in SSC lowkesdosts of firms, raises labor demand,

and then the disposable income of households. The amplified economic activity increases
GDP permanently as well.

It is interesting that even a temporary easing of the social security contributions will have
relatively long effects on GDP. This can be explained by the fact that according to our
estimation, the persistence of a SSC change in Hungary is high, so even if agents consider the
measures as temporary, they will expect that these measures will last for aof yealis.

It is important to note, that in the permanent case, personal income tax multiplier is the

hi ghest, while the multipliers of val ue adc
reductions lies around 0.5. On the other hand, when measwetalkan as transitory,
empl oyerso6é6 social security contribution has

Social Security Contribution multiplier
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Figure 3: 1% stimulus (in GDP terms) through lowering the social security contribution rate

Financial transfers

Financial transfers to neoptimizer househds have different effect on GDP, dependomy

whether they are regarded as being permanent or temporary. In the permanent case Ricardian
consumers would reduce their own consumption because of the expected future tax increase.
On overall, economic activjtis expanded by about 0.3%. Sinmgtimizers expect a future
tax-rise, the multiplier becomes relatively small. In the transitory chsenbnroptimizing
households increase their consumption expenditure by the same amount, but Ricardian
households will gpect less tax burden as the shock ceases out, and therefore they expand
their consumption.
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Figure 4: 1% stimulus (in GDP terms) through increasing financial transfers

Government expenditure

Permanent government expenditure (Figure 5) has a multigfect eof about 1. Higher
government expenditure raises the demand for domestic products, generating more investment
and more economic activityespecially since it is consideremtedibly permanentin a
transitory case the multiplier is higher in the fiystar (due to the behavior of the optimizers),

but the multiplier effect vanishes over time along with the reversion of the government
expenditure to the steady state

Government Expenditure multiplier
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Figure 5: 1% stimulus (in GDP terms) through increasing government expenditures
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3.2. Fscal policy and fiscal rules

So far in the model fiscal instruments were defined as exogenous processes. In order to
implement an endogenous fiscal policy we have to define a fiscal rule. We follow Leeper et al
(2009) and define fiscal rules for value addtax, labor taxes, social security contribution,
government expenditure and financial transfers, and compare the results with the exogenous
fiscal policy. We analyze various type of fiscal stimulus and determine for each the fiscal rule
that has the biggst multiplier. Here wassumethat the various fiscal measures are transitory.

Transitory reduction in the value added tax rate

Figure 6 shows how the GDP dynamic multipliers evolve after a VAT tax decrease, when
various fiscal rules operate. Obviousifythere is no fiscal rule, the GDP multiplier is the
highest. In this case we supposed that the fiscal authority does not make any substitution
between tax revenues and expenditures but deliblsedto increase. When switching on the
reaction function there arenly relatively minordifferences. If VAT reductionis financedby

cutting government expenditure thitre multiplier changethe most

Value Added Tax multiplier

percentage of GDP
S

1 2 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20

periods
—No adjustment —Personal Income Tax rule
—Social Security Contribution rule —Financial Transfer rule
Government expenditure rule

Figure 6: Stimulus through lowering value added tax rate under alternative fiscal rules

Transitoryreduction i n empl oyersd soci al security tax

The i mpact of a decrease in employersod6 soci
SSC rate changes have been estimated as being very persistent, the implied multipliers are
persistent as well. In camist to the previous case, there is a significant difference between the
multipliers implied by the various fiscal rules. The multiplier dies out rapidly (or even turns
into negative) if the SSC cuts are financed from personal income tax increases tomsduc

in government expenditures.
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Figure 7: Stimulus through lowering social security contribution under alternative fiscal rules
Transitory reduction in personal income tax rate

Figure 8 shows the impact of a transitory personal income tax cut. Hutsedfe similar to
the previous case. The multiplier turns into negative when government expenditures or
financial transfers are cut in order to financetthecut

Figure 8: Stimulus through lowering personal income tax under alternative fiscal rules
Transitory increase in government expenditures or financial transfers

Figures 9 and 10 show the government expenditure and financial transfer multipliers. One can
observe that multiplierare relatively independent from the fiscal reaction chosen
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