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Abstract

Optimal fiscal policies are determined for Slovenia for the next few years under alter-
native assumptions about global developments. We construct a baseline scenario, two
scenarios with a recession and two with a boom, each with a demand side and a sup-
ply side shock. We use the macroeconometric model SLOPOL 12 and assume an inter-
temporal objective function for Slovenian policy makers containing the main targets
derived from a survey among policy makers as arguments. Approximately optimal
policies are calculated for all scenarios. Fiscal policies are characterized by an une-
qual design for dealing with the trade-off between output stabilization and budgetary
sustainability: instruments with demand side and supply side effects (direct taxes and
public investment) are used for output and employment stabilization, while govern-
ment consumption and other instruments with only demand side effects are assigned
to budget consolidation. The results are rather similar in the different scenarios and
only mildly counter-cyclical.

Keywords: macroeconomics, fiscal policy, dynamic optimization, Slovenia

1 INTRODUCTION

When policy makers in a certain country deliberate the appropriate design of eco-
nomic policies, they usually cooperate with experts from research institutes and
think tanks to obtain information about the effects of their measures on important
variables like economic growth, (un)employment, inflation, the government
budget and the current account. Often, they ask directly for advice on what meas-
ures would be best in a given situation. The advisors normally provide forecasts
of future developments, often in the form of alternatives under certain assump-
tions about the global political and economic situation. What is often missing,
however, is a detailed — and even quantitative — list of measures that would be best
for the attainment of the policy makers’ goals. Although in a democracy the ulti-
mate decisions are the prerogative of elected policy makers, a systematic analysis
of appropriate actions to reach the policy makers’ goals in the form of a decision
support system could be desirable.

The present paper is a step towards such a system. It provides a case study for
deriving optimal macroeconomic policies, fiscal policies in particular, for a spe-
cific country. We use an econometric model, called SLOPOL12, and an optimal
control approach to derive optimal fiscal policies for Slovenia under specific
assumptions about future developments in relation to five scenarios: a baseline,
two recession scenarios and two boom scenarios, in each case for global demand
and supply shocks. The objective function used is based on the results of a survey
among Slovenian policy makers. As a result, we can assess the appropriate course
of budgetary policies for Slovenia, given the preferences of the policy makers and
the state of the economy through the lens of the econometric model. Using an
empirically estimated macroeconometric model has the advantage of including
the specifics of a particular economy as compared to the stochastic dynamic gen-
eral equilibrium models used in the theoretical literature on optimal fiscal policies



(for a survey, see, e. g., Alogoskoufis, 2019) with more solid theoretical founda- SOI
tions but less empirical relevance.

The structure of the paper is as follows: section 2 gives a brief overview of the
optimal control approach used in this paper, including the econometric model and
the objective function. Section 3 describes five different scenarios of macroeco-
nomic development: a baseline forecast and two recession and boom scenarios
initiated by either demand or supply side shocks. The main results of the optimal
policy design are presented in section 4. Section 5 concludes.
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2 THE OPTIMAL CONTROL APPROACH USED IN THIS PAPER:
ECONOMETRIC MODEL AND OBJECTIVE FUNCTION

The optimal control approach to quantitative economic policy design, which was
initiated by Chow (1975, 1981) and Kendrick (1981, 1988), among others, con-
sists of two elements: an empirical macroeconometric model and an objective
function to be optimized. In this study, we use the SLOPOL12 model, a nonlinear
medium-sized macroeconometric model of the small open economy of Slovenia.
It consists of 75 equations, 23 of which are behavioural equations and 52 identi-
ties. In addition to the 75 endogenous variables, the model contains 41 exogenous
variables. Almost all behavioural equations are specified in error correction form.
The model allows for forecasts and policy simulations for the near future. The
model was estimated with data up to the end of 2023.

VINTAOTS 404 AdNLS ASVD V :SNOISSHDTY ANV

The model contains behavioural equations and identities for the goods market, the
labour market, the foreign exchange market, the money market and the govern-
ment sector. It combines Keynesian and neoclassical elements, the former deter-
mining the short- and medium-run solutions in the sense that the model is demand-
driven and persistent disequilibria in the goods and labour markets are possible.
Graph 1 is a diagram of the building blocks of the model.! A more detailed descrip-
tion of an earlier version of the model with essentially the same structure is given
in Weyerstrass et al. (2018).

SIWOOH NI SHIDITOd TVOSIA TVINILAO :DIFIIA AVISOUIN ANV
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Potential GDP is determined via a Cobb-Douglas production function with trend
employment, capital stock and the trend of total factor productivity (TFP) as fac-
tors of production. Trend TFP is determined in a behavioural equation depending
on public expenditures on research and development (R&D), the proportion of the
population with tertiary education and the investment-GDP ratio. With public
R&D expenditures and educational attainment (although the government can
influence this only indirectly), two supply-side policy instruments can be consid-
ered in the simulations that are targeted primarily at potential GDP.

! A detailed description of the version used here can be obtained from the corresponding author at:
reinhard.neck@aau.at.
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GRraPH 1
SLOPOL 12 building blocks
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Source: Authors’ construction.

As can be seen from graph 1, the fiscal policy instruments directly affect the goods
market, i.e., GDP and its components (both real and nominal). The primary effect is
on the demand side, as in most Keynesian models. Indirect effects also come from
the supply side via real GDP, capital stock, the labour market and the wage-price
system. Simulations showed that the impact of government expenditures is stronger
on GDP while government revenues (through tax rates) have stronger effects on the
labour market and (un)employment. The side effects on public debt originate directly
from the policy variables and indirectly from nominal GDP. In the long run, the
model converges to a balanced growth path with real GDP equalling potential GDP,
depending on the exogenous variables determining potential GDP. With appropriate
paths of the exogenous variables, in the long run potential and actual real GDP and
their components grow at approximately the same rate, as do nominal GDP and its
components, albeit plus an inflation rate of 2%. Adapted for exogenous disturbances
in the scenarios, this long-term path is the starting point for the “ideal” path (to be
discussed below) from the viewpoint of the policy makers.

Modelling and estimating econometric models from empirical data is well
researched and used in both academia and research institutes. By contrast, not
much is known about the empirical specification of objective functions of policy



makers. For practical purposes of policy analysis and design, the objective func- 503
tion will express the preferences of those responsible for actual policy making,
that is, real politicians. In an earlier paper (Blueschke et al., 2024), we used
a survey among Slovenian fiscal policy makers to obtain information about their
goals. Their ordinal rankings of targets was then operationalized into the specifi-
cation of a cardinal objective function.

SOINONODH
AO0LOIS DI'1dNd

The policy maker in this optimal control experiment is the government of Slove-
nia (or its advisors), which, at the beginning of 2024, needed to calculate the
optimal trajectories of fiscal policy instruments for the period 2024 to 2030 based
on forecasts from the SLOPOL12 model. There are nine control variables (fiscal
policy instruments): government consumption, transfers, government invest- —
ments, public expenditure for research and development (R&D), the average per-
sonal income tax rate, the proportion of the active working population with ter-
tiary education (a proxy for human capital), the average social security contribu-
tion rate, remaining government revenues (a proxy for lump-sum tax revenues)
and the value added tax rate.

($202) 9z$-66t () 6t

We consider a so-called tracking problem, which consists of finding certain paths
of control variables that minimize an intertemporal objective function involving
squared deviations of the values of the politically relevant variables from some
pre-specified “ideal” paths. As usual in economic policy applications, we assume
a quadratic objective function with an annual discount factor of 3%?. The optimi-
zation is restricted by the dynamics of the system given in the form of a system of
nonlinear difference equations, which in our case is given by the SLOPOLI12
model. In order to specify the objective function, we have to decide on the weights
of the different objective (evaluated control and target) variables and on the “ideal”
paths for these variables.

VINTAOTS 404 AdNLS ASVD V :SNOISSHDTY ANV
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For the weights of the objective variables, we take the results of the previous
paper (Blueschke et al., 2024) based on the survey of policy makers. Accordingly,
we choose eight “major” state variables to enter as arguments in the objective
function, with weights in descending order, namely the growth rate?® of real GDP
(9), the public debt level ratio to GDP (8), the current account balance ratio to
GDP (7), the unemployment rate (6), real private consumption (5), real private
investment (4), the budget balance ratio to GDP (3), and the inflation rate (2).
In addition, we define four “minor” target variables, which were not named by the
policy makers and which are given a weight of 1: the level of real GDP, the level
and the growth rate of potential real GDP and the ratio of government expendi-
tures for R&D to GDP. The level variables are introduced to prevent the optimal
time paths oscillating too strongly and the other ones to include the supply side of
the economy, which is important in the SLOPOL12 model. Moreover, in order to

2 As we showed in another paper (Weyerstrass and Neck, 2002), within a reasonable range, the discount factor
has no significant effects on the optimal policy in such a framework.
3 All growth rates in this paper are annual unless otherwise stated explicitly.
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formulate a well-defined optimal control problem, we have to include the instru-
ment variables in the objective function as “minor” objectives. They are given the
weight 1, except for the value added tax rate, the income tax rate and the social
security contributions rate, which are more difficult to change in the political pro-
cess and hence are given the high weight of 50, and the remaining tax revenues,
which do not affect anything other than the budgetary variables in the model and
hence are given the small weight of 0.01.

In addition, we assume “ideal” paths for all of the objective variables to be reached
as closely as possible by the optimal policies in the optimal control framework.
The “ideal” paths imply smooth growth in the income variables and low values for
the rates of unemployment and inflation, as sketched above. Through a process of
trial and error, we chose 4 percent as the “ideal” growth rate for real GDP and the
other real aggregates (an ambitious value, emphasizing the importance of this
target); 4 percent in 2024, 3 percent in 2023, and 2 percent afterwards for the infla-
tion rate (the official goal of the ECB); and the sum of the “ideal” real growth rate
and the “ideal” inflation rate for the nominal variables. The “ideal” values of the
human capital variable grow by 0.2 percentage points per quarter from the 2023 level.
The “ideal” values for the budgetary variables are also relatively ambitious: the “ideal”
public debt to GDP ratio decreases from its 2023 initial value of 69.2 percent by
0.4 percentage points per quarter to the EU Stability and Growth Pact (SGP) target
value of less than 60 percent at the end of the optimization period, and the “ideal”
budget deficit to GDP ratio also decreases by 0.4 percentage points per quarter from
its initial value of 3.5 percent.

3 SIMULATION OF POSSIBLE MACROECONOMIC SCENARIOS
WITH THE SLOPOL12 MODEL

We use the SLOPOL12 model for simulating and optimizing five alternative mac-
roeconomic scenarios over the period 2024 to 2030. Results for the last years of a
forecast are less reliable than the earlier ones, and optimization results over a finite
time horizon for the last few periods tend to suffer from a neglect of developments
after the last period; therefore, we include a longer time horizon (until 2030)
although we are interested primarily in the results for 2024 to 2028 in this study
of short-term stabilization policies. We confine ourselves to relatively small
shocks arising during a normal business cycle; for large global shocks, problems
with structural changes of the model (the famous Lucas critique) may arise.

The scenarios are:

1) The baseline scenario, which we consider the most likely one. It was constructed
using the most recent available forecast for Slovenia at the time we started work-
ing on the paper, the IMAD Spring Forecast 2024 (IMAD, 2024), to calibrate the
time paths of the main macroeconomic variables of the model in the noncon-
trolled simulation as closely as possible to this IMAD forecast. This results in a
modestly optimistic view for the years after the COVID-19 pandemic, with real
GDP growing between 2 and 2.5 percent per year, a sharply decreasing inflation
rate but also a fall in the human-capital variable by about one percentage point



due to the long-term effects of the COVID-19-induced measures (school clo- 50 5
sures, etc.), an increasing unemployment rate and high budget deficits (well
above the EU SGP reference value of 3 percent of GDP) and, hence, increasing
public debt. The temporarily decreasing current account surplus is due to increas-
ing import demand from forced savings during the pandemic. This scenario is
the baseline for all the other simulations and the optimization experiments.

2) The scenario of a (mild) demand recession modelling an exogenous negative
transitory demand shock. This is obtained from the baseline scenario by assum-
ing a decrease in the growth rate of world trade volume by 2 percentage points
relative to the baseline scenario in 2024 and 2025. This may be caused, for
instance, by reduced global trade with countries like China due to political meas-
ures originating in the United States or Europe. It primarily affects Slovenian I
exports and aggregate demand variables as well as the unemployment rate in an
unwanted way but has virtually no effect on the price level and inflation.

3) The scenario of a demand boom modelling an exogenous positive transitory
demand shock. It is constructed in exactly the same way as the demand reces-
sion shock but with an increase in the growth rate of world trade by 2 percent
percentage points relative to the baseline scenario in 2024 and 2025. The
effects qualitatively mirror those of the demand recession shock, showing that
in spite of the nonlinearities in the model, the negative and positive demand
shocks affect the simulations in a nearly symmetric way*.

4) The scenario of a (mild) supply recession modelling an exogenous negative tran-
sitory supply shock in 2024 and 2025. Here we combine the decrease in world
trade growth by 2 percent percentage points relative to the baseline scenario in
2024 and 2025 from the demand recession with an exogenous increase in the
import deflator. Actually, this is a combined supply shock, modelling a leftward
shift of the aggregate supply curve, thereby raising the price level exogenously
and lowering aggregate demand. This may result from a global increase in
energy or food prices or from disturbances in supply chains, for example. We
expect a depressing effect on output and an increasing price level effect from this
supply shock. Actually, the supply recession scenario shows a slightly stronger
depressing effect on real GDP and the other aggregate variables than the demand
recession and especially affects the rate of unemployment, which rises by more
than 0.5 percentage points in the later periods of the simulation. The combined
effect on price level and inflation is negligible because the small negative effect
of decreasing aggregate demand and the positive effect of the exogenous price
increase on these variables nearly cancel out each other.

5) Finally, the scenario of a supply boom modelling the “best of all (macroeco-
nomic) worlds” of an exogenous increase in output and decrease in inflation in
2024 and 2025. Here the effects are less symmetric than for the demand-side
shocks but, as expected, favourable for nearly all of the macroeconomic target
variables.

VINTAOTS 404 AdNLS ASVD V :SNOISSHDTY ANV
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4 This is due to the fact that the SLOPOL12 model is nonlinear as its equations contain products, ratios, logs
and growth rates of variables but no nonlinearities that could easily produce more asymmetric affects, e.g.,
those that generate complex behaviour. In our case, we have qualitative but not quantitative asymmetries.
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Graphs 2 to 8 show the results of the simulations for a few key variables in the
model. The abbreviations “rec”, “dem” and “supp” denote recession, demand and
supply, respectively. To make the interpretation easier, level variables are pre-
sented as ratios to GDP.

GRAPH 2
Growth rate of real GDP, percent

2023 2024 2025 2026 2027 2028 2029 2030

—— basic —&— boom dem boom supp —— rec dem —¥— rec supp

Source: Authors’ calculations.

GRAPH 3
Growth rate of real potential GDP, percent
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Source: Authors’ calculations.
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Unemployment rate, percent

GRAPH 4
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Budget balance, nominal, percent of nominal GDP

GRAPH 6
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GRAPH 8
Current account surplus, nominal, percent of nominal GDP
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Source: Authors’ calculations.

4 OPTIMAL FISCAL POLICIES FOR THE FIVE SCENARIOS

In order to obtain optimal trajectories for the fiscal policy instruments, we run
several optimal-control exercises using the OPTCON?2 algorithm (Blueschke-
Nikolaeva, Blueschke and Neck, 2012; Blueschke et al., 2024). The OPTCON2
algorithm allows us to calculate numerical solutions (approximately) for optimum
control problems with a quadratic objective function and a nonlinear multivariate
dynamic system with or without additive and parameter uncertainties. Here we
confine ourselves to deterministic optimizations, which allows us to perform more
optimization runs and avoid the time-consuming stochastic analysis. The inter-
temporal objective function minimizes the sum of the weighted sums of devia-
tions of target and control (instrument) variables from given “ideal” paths of these
variables over a finite time horizon. The SLOPOL12 model, in the form of a
dynamic system of nonlinear difference equations, is the intertemporal constraint
of the optimization problem. In the nonlinear optimal control problem, we deter-
mine trajectories of control variables that minimize the postulated objective func-
tion subject to the dynamic system.

In the following optimizations, the weights and the “ideal” paths of the control
and target variables are the same for all five scenarios. We first present some
results for the baseline scenario and then some for all five together to show the
different impact of the shocks on the policy prescriptions. Graphs 9-23 show the
results of the optimal policies together with the simulated and the “ideal” paths for
the baseline scenario.
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Transfers, nominal, percent of nominal GDP

GRrAPH 11
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GRAPH 13
Government expenditures for R&D, nominal, percent of nominal GDP
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Source: Authors’ calculations.

GRAPH 14

Human capital investment variable: persons with tertiary education as percent of
active working population
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Remaining government revenues

GRAPH 15
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Value added tax rate

GRAPH 16
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GRAPH 17
Growth rate of real GDP, percent
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Budget balance, nominal, percent of nominal GDP
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GRAPH 20
Public debt level in relation to GDP, nominal, percent
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Current account, nominal, percent of nominal GDP

GRAPH 21
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GRAPH 22
Inflation rate
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Unemployment rate
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In the baseline scenario, the optimization calls for a fiscal policy mix that is decid-
edly different for those instruments that affect real output and real potential output
directly and indirectly (for instance, through the labour market) and for those
instruments that have only direct effects on output or none at all. The former act in
an expansionary manner compared to the uncontrolled simulation, increasing
expenditures and reducing taxes to keep output and its components (especially
private investment and consumption) closer to their “ideal” paths, while the latter
act in a pro-cyclical way in order to keep the budget deficit and public debt on
paths closer to their “ideal” ones. Alternative “ideal” paths for the budget varia-
bles show an even more pronounced highly restrictive tendency for public con-
sumption, which serves to finance the expansionary course of income taxes, social
security contributions and public investment.
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For the baseline scenario shown here, this can be seen when the paths of govern-
ment investment (graph 9) are contrasted with government consumption (graph
10): the optimal path of government investment is lower than its “ideal” but higher
than the simulated path (the path without optimization) while government con-
sumption is lower than the “ideal” and even the simulated values. The reason for
this is the stronger effect of investment on real GDP, both directly and through its
effect on potential GDP. The optimal policies call for increases in transfers (graph
11) to increase private consumption as well as a reduction in the income tax rate
(graph 12) and a similar but weaker reduction in the social security contributions
rate because these latter instruments have a direct expansionary (supply side)
effect on labour supply by reducing the tax wedge and thereby increasing employ-
ment and output.
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A particularly interesting assignment of policy variables to the goal of boosting
actual and potential GDP can be seen from the optimal path of government expen-
ditures for R&D (graph 13) and for the human capital variable (graph 14). These
instruments are known from growth theory to drive output higher through their
supply-side effects. Our results show that these instruments are also very effective
in the short run and should therefore be used to lead the economy towards full
capacity utilization when stabilizing the economy in the short run. It is optimal to
increase government expenditures for R&D in a smooth expansion path from its
initial share of less than 0.4 percent of GDP to nearly twice that share in 2030,
even surpassing their “ideal” values in the later periods due to their strong effects
on both actual and potential GDP. The human capital variable, which is hampered
by the long-run pandemic effects at the beginning, should also increase immedi-
ately afterwards to reach its “ideal” value of 47 percent of the population with
tertiary education by 2030.

The remaining government revenues, which have no direct effect on non-budget-
ary variables, are increased much above their “ideal” values to contribute to the
consolidation of the government budget (graph 15). On the other hand, the value
added tax (VAT) rate, is used in a more countercyclical, mostly expansionary way,
being reduced by up to 1.5 percentage points, thereby boosting private consump-
tion, which is an important target according to the politicians’ preferences (graph
16). It is interesting to note that, in spite of their own high weights, the income tax
rate, the social security contribution rate and the VAT rate are used more actively
than expected.

The combined effect of this policy mix can be seen from the variables primarily
targeted by fiscal policy in this simulation. Real GDP growth (graph 17) increases
only slowly to less than 3 percent in 2030 while the growth rate of potential output
(graph 18) approaches its “ideal” value nearly immediately, although its weight is
smaller since policy makers did not designate it a target variable. Conversely, the
restrictive design of the instruments that are less effective for output leads to a
budget deficit (graph 19) that is much smaller than in the simulation and leads
quickly to a nearly balanced government budget, staying below 1 percent of GDP
over the last six years. This drives government debt to its final “ideal” value, even
below the EU SGP target of 60 percent of GDP, along a path that is nearly identi-
cal to the “ideal” one (graph 20). This policy also reduces imports more than in the
uncontrolled simulation, leading to a slower reduction in the current account sur-
plus except for the last two periods (graph 21).

One of the trade-offs most debated in macroeconomic policy is that between GDP
growth (and unemployment) on the one hand and the fiscal variables public budget
deficit and public debt on the other hand. Policies aimed at increasing growth and
reducing unemployment in recessions have led to increases in government deficit
and debt beyond sustainable values in many European countries and were critical
in the European sovereign debt crisis in the 2010s. In view of this, at first sight it



is astonishing that here this trade-off does not seem to be present. Although real
GDP growth is only modestly increased to less than over one percentage point
below its “ideal” value of 4 percent by optimizing the objective function, the
“ideal” debt is virtually reached in every period, which is achieved by reducing
the deficit strongly in the first few periods — a “cold turkey” fiscal policy (shock
therapy), without undesirable side effects on targets such as unemployment, for
instance. When looking at the contributions of GDP growth and public debt to the
value of the objective function, one can see that they are 2789.65 for growth and
2,318.50 for debt in the noncontrolled solution and 1718.36 for growth and only
3.09 for debt in the optimal solution, meaning that it is by far easier to control
public debt than GDP. The optimal policy therefore drives debt to its “ideal” path,
using some of those expenditures and taxes which have little or no effect on GDP,
and then uses its more effective policy instruments to achieve better paths for the
non-fiscal variables.

The famous Phillips curve trade-off between inflation and unemployment does not
seem to be present in Slovenia. This is mainly due to the behaviour of the inflation
rate, which is only marginally affected by fiscal policy but nearly fully determined
by exogenous factors, especially the Euro Area wide monetary policy of the Euro-
pean Central Bank (graph 22). The unemployment rate, on the other hand, is strongly
influenced by the fiscal policy mix suggested by the optimal policy design: it moves
along a path that is nearly identical to the “ideal” one, despite the only slow increase
in GDP growth and the resulting output gap (graph 23). A modest increase in GDP
growth is sufficient to drive the unemployment rate along its desired values, which
effect is supported by the supply side orientation of the policy mix.

Next, we consider the optimal policies when confronted with short-term reces-
sions or booms from the demand or the supply side. This is illustrated by compar-
ing optimal fiscal policies in the five scenarios (graphs 24-30). It turns out that for
the instruments aiming at increasing the productive capacity of the economy, the
optimal paths are very close to those for the baseline scenario. This is true espe-
cially for the relatively expansionary design of government investment, govern-
ment expenditures for R&D and the human capital variable. In contrast, financing
these expenditures by reducing government consumption and some taxes is done
in a similar procyclical way as in the baseline scenario: restrictive in recessions,
less so in booms.
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Government investment, nominal, percent of GDP

GRAPH 24

520

PUBLIC SECTOR
ECONOMICS
49 (4) 499-526 (2025)

&
s 2
S g
a2
N
o
(=}
o
g
L
o
i
jo)
w 2
o
(=}
< ¢
3
S g O
=
V3 kS
5 =
g S
- Q
2
& S
& 9
3
S
o § g
IS =
o
g . <
s g 3
S 3 =
=
< & S
N 3 5
& = 2
S N
= IS)
n S
g2 8 S
z 2 s
3Mt wn
I 3 a =
Q A N
= 8
S > ER
I < =
3 -
A (RG]

DMITRI BLUESCHKE, KLAUS WEYERSTRASS, REINHARD NECK
AND MIROSLAV VERBIC: OPTIMAL FISCAL POLICIES IN BOOMS
AND RECESSIONS: A CASE STUDY FOR SLOVENIA

2024 2025 2026 2027 2028 2029 2030

2023

pp

—¥— rec_su

—— rec_dem

boom_supp

—&— boom_dem

—— basic

Source: Authors’ calculations.



521

Income tax rate, average percent of income

GRAPH 26
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Value added tax rate
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Growth rate of real GDP, percent

GRAPH 28
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Public debt level in relation to GDP, nominal, percent
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This is shown in graph 24 for government investment, in graph 25 for government
consumption and in graphs 26 and 27 for two categories of taxes. While govern-
ment investment as a strong countercyclical policy instrument is higher in the
recession and lower in the boom than in the baseline scenario, the contrary is true
for government consumption. The two tax rates also differ in their reaction to
business cycle shocks: income tax rates (graph 26), which already behave coun-
tercyclically in the baseline scenario, do so more intensively in recessions (becom-
ing lower than in the baseline scenario) and booms (becoming higher). The VAT
rate (graph 27) in the two recession scenarios behaves countercyclical in the first
half of the optimization period and procyclical in the second, thus turning from an
orientation towards output and private consumption to one addressing public debt
and deficits. In the boom scenarios, its orientation is less clear and expresses its
contribution to both output and the public budget. The remaining tax revenues,
which do not affect aggregate demand and output, actively contribute to financing
the increases in government expenditures and reductions in income tax.
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Graph 28 shows the results of the policy mix in the different scenarios for the main
target variable growth rate of real GDP. This, as well as the growth rate of potential
output, exhibits behaviour qualitatively similar to that in the baseline scenario but
the effects of the recessions and the booms are closer to the respective uncontrolled
simulations than to the “ideal” paths. This means that only part of the seemingly
additional stabilization need is fulfilled by optimal fiscal policy. The reason for this
is, again, the trade-off between output stabilization and budgetary prudence. Graph
29 shows that in all scenarios, the government budget deficit behaves in a way sim-
ilar to that in the baseline scenario. In particular, irrespective of the shocks investi-
gated here, the optimal policy calls for a strong reduction of the budget deficit as
soon as at the beginning of the planning period. This results in a path of government



5 2 4 debt that in all scenarios is nearly identical to the “ideal” one, which results from the

ease of obtaining this path with the optimal assignment of the different fiscal instru-
ments (graph 30). Thus, to secure fiscal sustainability, it is optimal to design coun-
tercyclical policy actions with moderation, using only those instruments with more
than immediate effects on output and employment, especially supply-side oriented
measures such as reductions of direct taxes and increases in expenditures boosting
actual and potential output.

SOINONODH
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($202) 9z$-66t () 61

As a policy conclusion, the optimization experiment suggests combining the fiscal
policy instruments in a different way in view of the trade-off between output and
the sustainability of public finances. According to the SLOPOL12 model, Slove-
nian fiscal policy makers can be advised to divert a large amount of its budget
from consumptive expenditures to physical and human capital, while reducing
income taxes and social security contributions, to obtain smooth growth with
favourable effects on the state budget and debt. The task of budget consolidation
should be accomplished as early as possible.

5 CONCLUSIONS

In this paper, we determined optimal fiscal policies for the next few years for Slo-
venia under alternative assumptions about global development. We used the mac-
roeconometric model SLOPOL12 and assumed an intertemporal objective func-
tion for Slovenian policy makers containing output, unemployment, inflation, the
budget deficit, public debt, and the current account as its main arguments. Using
the OPTCON?2 algorithm, approximately optimal policies were calculated under
different scenarios, modelling modest global shocks. This serves to obtain infor-
mation about trade-offs for Slovenian fiscal policy makers and advisable policy
measures over the next few years under different conditions of the global econ-
omy. For an analysis of major global shocks (such as the COVID-19 shock or
further geopolitical tensions), a different framework must be adopted.

VINTAOTS Y04 AANLS ASVD V :SNOISSADTY ANV

SIWOO0E NI SHIDITOd TVOSIA TVINILAO DIFIIA AVISOUIN ANV
NOAN AAVHNITY "SSVALSYTATIM SOV T "AMHISINTE RILING

The most important results of this study are:

1) Fiscal policy can, in the absence of a national monetary instrument, perform
the task of stabilizing the economy to a certain extent by using some of its
instruments in a Keynesian way to deal with recessions and booms in a quali-
tatively symmetric way to exert an influence on target variables such as GDP
growth and unemployment, but not inflation.

2) There is a trade-off between output stabilization and the sustainability of budg-
etary policy, where the latter aim can be dealt with by the fiscal instruments
very effectively, but at the price of a relatively low effectiveness of optimal
fiscal policy with respect to GDP and its components in the short run.

3) Reactions of fiscal policy on negative (recession) and positive (boom) shocks
should be dealt with in a moderate way and, at least for the shocks investigated
here, without deviating much from the optimal policy course without these
shocks.



4) Assigning policy instruments with supply side effects on potential output, real 5 2 5
GDP and employment (such as income taxes, social security contributions,
and public investment, especially in physical and human capital) to the task of
output stabilization (countercyclical policies) and other policy instruments
(such as public consumption) to budgetary consolidation (procyclical policies)
turned out to produce the optimal policy design. This is a relevant new insight
as Keynesian policy prescription often miss the importance of supply side
instruments also for short run stabilization policies.

A more comprehensive analysis would systematically consider variations in all of
the parameters of the objective function. Previous work in this direction by Wey-
erstrass and Neck (2002) showed that the variation most relevant for the results
was the weights and the “ideal” paths so these elements of the optimization prob-
lem should be the main focus of such an investigation. This could be followed by
presentation of the results to policy makers to obtain their views about the desir-
ability of the resulting scenarios. For this purpose, not only actual policy makers
but also their advisors and other experts (and possibly a representative sample of
voters) should participate in an interactive process in which the results of their
stated preferences are demonstrated and the simulations are adapted accordingly.
This would include presenting the results to the respondents in several rounds to
obtain their views on the different scenarios. The ultimate aim of such an iterated
interaction between modellers and policy makers could be a decision support sys-
tem for actual policy decisions relating to current or future fiscal policy.
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