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Abstract: Monetary policy is the main channel through which, in the short-run, real economic variables can be targeted
through the Taylore rule, and Central Banks can influence real variables like unemployment and economic growth by
implementing sound monetary policy. This relationship happens with the inflation rate mechanism through the Philips Curve;
when monetary policy is implemented, it will have an impact on the real production level via the change in unemployment. In
this study, an SVAR model of the money market is estimated for the Croatian economy to see how growth will respond to
changes in the unemployment rate. According to the results from the empirical model, monetary policy will affect
unemployment rates only in the short run by the coefficient of 0.76 and in the long run it fails to explain the variations in the
croatia’s production and economic growth. In fact, when implementing monetary policy, by 1 percent change in monetary
aggregates, the unemployment rate will change by 0.76 percent, and this effect tends to be short-run than the long-run,
according to Impulse Response analysis.
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I. INTRODUCTION

Monetary policy is always the most reliable tool used by policy-making authorities to induce economic growth in a
nation and also keep a stable path of unemployment and price inflation. Expanding the monetary base in the short run will
cause little price increase through demand-side pressure on the goods and services market. However, in the long run, it will
provide motivation for producers and, therefore, create economic growth (Bernanke & Gertler (1995)). The strong relationship
between unemployment and monetary policy can be driven by the relationship specified in the Philips curve. According to the
Phillips curve, in the event of a shock, the rate of joblessness ought to fall to a long-run vertical line. This may explain the
ongoing existence of this variable, and it additionally suggests how the average level of unemployment varies with time. Real
rates of interest typically rise (fall) in response to changes in nominal interest rates, while consumer price inflation is generally
not expected to grow (reduce) in response to changes in nominal interest rates. This might lead to speculative capital inflows
(outflows), which would degrade (improve) domestic competitiveness and cause a strengthening (depreciation) in the real rate
of exchange. The fact that the interest rate co-moves with the natural rate of unemployment, in the long run, challenges the
classical dichotomy that nominal variables do not affect real variables and that inflation and unemployment can be separately
analyzed if there is no trade-off between them in the long run (Elbourne, de Haan, (2009)). Monetary policy can affect real
variables like production and economic growth through the unemployment rate. If the policies expand the money base and
liquidities, it will then increase inflation and due to wage illusion, firms will employ more labour, increase production, and
reduce unemployment. The inherent relationship of monetary policy as a driving factor of inflation and unemployment is
investigated in this study to see how unemployment will respond to monetary policy in Croatia.

To estimate the relationship between unemployment and monetary policy and analyze the short-run and long-run
effects, the macroeconometrics structural VAR tool has been engaged to estimate the effects of monetary policy on
unemployment. In previous studies, the ordinary econometrics tools used to study the influence of monetary policy on real
variables failed to consider the role of shocks and short-run effects. In the current study, the role of monetary policy on
unemployment is investigated, and according to Impulse Responses solved by the specified model, the monetary policy
influences unemployment just for short periods with a coefficient of 0.76. The identification of the model is an essential part of
estimating structural VAR, and it is identifiable by specific restrictions according to the actual behavior of unemployment in
the presence of monetary shocks. By applying restrictions like the ones followed by Sims (1999) and Blanchard and Perotti
(2002), the model became fully identifiable, and therefore we can trust the estimated results. The analysis of the shocks reflects
that the impulses to the model will last only for short periods of time, and they will decay in a longer horizon. Therefore, the
impact of monetary policy on unemployment is transitional, and we can argue that the effects will not explain the behavior of
unemployment in the long run. The rest of the paper is ordered as follows: the first section is dedicated to the literature review,
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section three discusses features of the data used in the study, section four discusses the model and estimation results, and the
last part is the discussion and conclusion.

Il. LITERATURE REVIEW
This section provides a brief literature review regarding the history of the research on monetary policy and the behavior
of unemployment. Antonio and Ricardo (2012), through SVAR estimation, analyze that monetary shocks will have, in general,
a small but positive effect on GDP and will also affect private consumption and private investment.

Bande-Ramundo, Grela and Garclo (2013) estimate an SVAR model of the Spanish economy to analyze how imposing
a policy shock will affect indirect investment, consumption and unemployment rate.

They suggest that there is a direct relationship between the specified shocks and the changes in three variables. They
also suggest that in order to sustain economic growth, there should be a sustained increase in real variables like investment to
ensure the unemployment rate goes down. Thi, Elissaios and Peter (2019), using monthly data, perform a VAR analysis to
investigate the effects of monetary policy on Vietnam’s economy.

Leonardo Salazar (2019), taking into consideration the dynamics of the Philips curve, analyzes the role of monetary
policy in Chile. The findings refute the natural rate hypothesis and demonstrate a negative co-movement between trend-
adjusted production and the true exchange rate. This suggests that competitiveness is adversely impacted during times of real
exchange rate appreciation. As a result, businesses raise productivity rather than pricing to balance profits.
Using quarterly information on inflation, interest rates, unemployment rates, exchange rates, workforce participation rates, and
commodity price indexes along with a Bayesian model averaging the process, Altavilla and Ciccarelli (2009) examined the
impact of monetary policy on jobless rates under an uncertain environment in the US and the euro area.

I1l. METHODOLOGY AND RESULTS
The purpose of this article was to determine how monetary policy shock will influence unemployment through the
Structural Vector Auto-Regressive (SVAR) model. Data on a quarterly basis was gathered from the bulletin of the Central
Bank of Croatia.

The SVAR is considered the most beneficial macro-econometric tool, proposed by Christopher Sims that in this paper
used to estimate the relationship. In order to estimate the effects of variations of broad money on unemployment, identification
and isolation of purely exogenous and independent movements or shocks to the variable of interest or M2 are considered, and
the reaction of the variable to movements is investigated; the reaction is reflected in the impulse responses. Sims (1986) stated
that identification is the process of interpreting data variation that has been historically observed in a way that makes it possible
to use the variation to forecast the outcomes of future actions. Suppose the structural model follows the following form;

AXt= B0+ B1Xt-1+ ut (1)

In the model, the vector Xt depends on its own lag and structural shocks ut. These structural shocks are independently
Broad Money

distributed. Suppose that X has the following three variables: Xt = [
Unemployment

, Where Broad money is M1 plus M2
and Unemployment is unemployment rate

In such variable specifications, the system will be expressed through the following three equations: BM denotes Broad
money, and Unemp denotes the unemployment rate;

BM, + El]:]_.'ﬁct'l‘]]_'u = B]n T B]|B:"ld|.]"' E|:UI‘JC]T‘IP;-] T U (1)

21 BMi+ Unemp: = Pao + f21iBMia+ PaUnempis + Uunempe (2)
This system can also be expressed in matrix form as follows:

a1 “TI=[E20 12 ool [umempt ~1]* [umemet] @

The diagonal matrix A plays a crucial role in the identification process. This matrix reflects contemporaneous
relationships between the three endogenous variables, which is reflected in the SVAR specification. Coefficients a12 and 021
represent contemporaneous relationships between Broad Money and Unemployment and are nonzero elements of matrix A. It
is also important that when we have a vector of an autoregressive model with a matrix that is different from the identity in front
of Xt, which includes several variables at time t and simultaneous relationships, it is, in fact, the determinant of the structural
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model of unemployment. If we pre-multiply this VAR specification by the inverse of matrix A(A-1), then we will get the
reduced form VAR;

ATAX: = A1Bo + A1BaXe 1+ Alu
Gt—" -\.
Q1

Yo =Gp+ Gy Xeq + & AlA =1 (4)
Where vector X depends on its own lag and forecast error €, the multiplication of this matrix by its inverse gives us the
identity matrix. Additionally, the matrix A is also related to the structural shocks and the forecast error as €t = A-1ut. In order

Xi= G0 + G X + &

to ensure our model is identified and obtain matrix A, we assume our model has the form or the

following form when expanded,
BM: = gio + 2uBM,, + gizUnemp,, + e

Unemp: = g20 + g21BMi + g22Unemp1 + €unempt (5)

With the estimation of the above system, we obtain 6 coefficients (g), and 2 coefficients are obtained by the 2-variance-
covariance matrix of the residuals. We totally have 10 parameters in our structural wage model for estimation, including, 6
coefficients, 2 variances, and 2 co-variances.

In the system Equation 1, we impose a12 = 0 and a21 = 0, which reflect a stable character of Unemployment desire
and, therefore, is not affected by shocks to Broad Money.

By restricting our model, we achieve equality between the number of unknown parameters in the structural model and
the number of equations estimated via the VAR. Our model will estimate 10 parameters with a set of equations provided in the
appendix.

Table . Structural WV AR estimation results

Dependent WVariable: Unemp

Coefficient Std. Error Prob.
BM shocks 0.76 010267 0.0000
R-Squared = 0.909
F-Statistics = 114.25
Source: Research Results
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Graph 1. Shocks to money and unemployment based on Baseline and Actual Scenarios
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Following Blanchard and Perotti (2002) and Bernanke and Milov (1998), minimal restrictions were imposed to facilitate
the identification of the model by estimating the parameters of the structural model by semi-recursive variables with the
general model of errors and shocks in the dynamic wage SVAR by Aet = But. The specifications of these equations can have
both errors and shocks on the right-hand side. To obtain system responses to shocks, solving the equation is done in relation to
et and got et = A-1But or et = Fut, thereby estimating A and B in order of computing F = A-1B. On the right-hand side, the
shocks to BM and Unemployment illustrate the change in the left-hand side matrix A consisting of the error term of the
original equation system.

Sims (1992) applied the recursive identification approach, while another important macro econometric study on
SVAR performed by Blanchard and Perotti (2002) engaged a non-recursive method. Results show that Broad Money shocks
in the short run are neutral in increasing production and reducing unemployment, which is according to the impulse-response
function for about 2 to 3 periods by a coefficient of 0.76 that is significant at five percent, meaning that one percent
expansion or shrinkage money will have resulted in 0.76 percent decrease or increase in the Unemployment rate, but in long-
run, it cannot change production and therefore unemployment. Discussion and conclusion In this study, the link between Broad
Money (BM) and Unemployment under the specification of the Philips curve is studied. The main finding of this study is that a
one percent shock to M2 or Broad money will have resulted in a 0.76 percent change in the unemployment rate in short-run
which is an important policy indicator for policymakers like the Central Bank of Croatia that unemployment targeting based on
Taylor rule will have resulted in good results if good monetary policy takes place with the tools of money market like
derivatives and bonds.

These results imply that monetary policy is neutral in the long run and real variables like production and unemployment
cannot be changed by monetary policy, and if that is through the good mechanism of effect, it could change production and
unemployment only in the short run and therefore, money is neutral.

IV. DISCUSSION AND CONCLUSION

In this study, the link between Broad Money (BM) and Unemployment under the specification of the Philips curve is
studied. The main finding of this study is that a one percent shock to M2 or Broad money will have resulted in a 0.76 percent
change in the unemployment rate in short-run which is an important policy indicator for policymakers like the Central Bank of
Croatia that unemployment targeting based on the Taylor rule will have resulted in good results if good monetary policy takes
place with the tools of money market like derivatives and bonds. The channel of monetary policy to unemployment is through
interest rate which will assure policy authorities to pay attention to mortgages and derivatives. These results imply that
monetary policy is neutral in the long run and real variables like production and unemployment cannot be changed by
monetary policy, and if that is through a good mechanism of effect, it could change production and unemployment only in the
short run and therefore, money is neutral.

Appendix 1
Graph 1. Response of wage to one standard structural shock hit of two endogenous

Response to Structural One S.D. Innovations

Response to Shock1

T

Graph 2. Response of Unemp to one standard structural shock hit of two endogenous variables
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Graph 3: Residuals of endogenous variables in the SVAR model
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