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Abstract

This paper develops and estimates a simultaneous equations model to analyze the deter-
minants of unemployment in [Country/Region]. By jointly modeling labor supply, labor de-
mand, and wage-setting behavior, the study captures the complex interactions influencing the
unemployment rate. Using [time series/panel/cross-sectional] data from [years], the model in-
corporates key labor market factors such as wage dynamics, job creation, and job separation
rates. The results reveal significant simultaneous relationships between unemployment, wages,
and labor market participation, highlighting the importance of considering endogeneity in labor
market analysis. Policy simulations based on the estimated system provide insights into effective
interventions to reduce unemployment and improve labor market efficiency.
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1 Introduction

Unemployment remains one of the most persistent and widely discussed challenges in modern
economies. As both a macroeconomic indicator and a social concern, the unemployment rate
reflects the extent to which available labour resources are not being utilised in the production of
goods and services. At the same time, it is a measure deeply intertwined with economic growth,
inflation, social stability, and fiscal sustainability. Despite decades of research, economists and
policymakers continue to debate the appropriate level of unemployment, the most effective policy
tools to address it, and the trade-offs involved in pursuing full employment.

From a definitional perspective, unemployment is typically measured as the share of the labour
force actively seeking work but unable to find employment. The International Labour Organization
(ILO) standard distinguishes between structural unemployment, arising from mismatches between
workers’ skills and job requirements; frictional unemployment, reflecting short-term transitions in
the labour market; and cyclical unemployment, which fluctuates with the business cycle. In practice,
economies often experience a combination of these forms, making the analysis of unemployment
inherently complex.

The macroeconomic relevance of unemployment is evident in its close association with other key
indicators. According to Okun’s law, changes in output growth are systematically related to changes
in the unemployment rate, suggesting that unemployment is an important proxy for the utilisation



of economic capacity. The Phillips curve, meanwhile, links unemployment to inflationary pressures,
influencing monetary policy decisions. Moreover, high unemployment exerts fiscal pressure by
reducing tax revenues and increasing social spending, while prolonged unemployment can cause
lasting scarring effects through skill depreciation and reduced labour market participation.

Unemployment is not solely an economic phenomenon; it has profound social implications.
Elevated and persistent unemployment rates are correlated with increased poverty, inequality, and
social exclusion. They can erode trust in institutions, contribute to political instability, and lead
to adverse health and psychological outcomes for affected individuals. Consequently, the pursuit of
low and stable unemployment rates is embedded in the mandates of central banks, fiscal authorities,
and international organisations.

However, the mechanisms driving unemployment are not unidirectional. Labour market out-
comes are shaped by a complex web of interactions between wages, employment, output, pro-
ductivity, and macroeconomic policies. For example, wage increases may improve workers’ living
standards but could also influence firms’ hiring decisions, thereby feeding back into unemploy-
ment rates. Similarly, changes in unemployment affect wage bargaining dynamics, as predicted
by wage-setting and price-setting models. These feedback loops imply that unemployment should
be studied as part of a broader system of simultaneous relationships, rather than as an isolated
variable determined by a single equation.

Understanding unemployment in this interconnected framework is especially important for
small, open economies that are highly exposed to external shocks, such as the Republic of Moldova.
In such economies, migration flows, remittances, and trade dynamics can significantly influence
labour market conditions, sometimes in ways that standard single-equation models fail to capture.
This motivates the adoption of simultaneous equation models that explicitly account for the mu-
tual determination of unemployment, wages, and output, allowing for a more accurate estimation
of causal effects and policy impacts.

The remainder of this paper proceeds as follows. Section 2 reviews the theoretical foundations
of unemployment and the main approaches to modelling it within macroeconomic frameworks.
Section 3 outlines the empirical methodology, including the specification of a simultaneous equations
model and the estimation strategy. Section 4 presents a case study of unemployment dynamics in
the Republic of Moldova, combining descriptive statistics and econometric evidence. Section 5
discusses the implications of the findings for policy, and Section 6 concludes.

2 Literature Review

Unemployment has been a central topic in economic research for decades, with an extensive and
evolving literature spanning theoretical, empirical, and policy-oriented studies. This section syn-
thesizes the key contributions and debates that have shaped our understanding of unemployment
dynamics, focusing on structural versus cyclical causes, wage-setting mechanisms, and the role of
simultaneous-equation modeling.

Theoretical Foundations Early analyses of unemployment were heavily influenced by classical
and Keynesian paradigms. Classical models emphasize market clearing and argue that unem-
ployment arises from rigidities such as minimum wages or union power that prevent wages from
adjusting downward (Stiglitz, 1997). Keynesian perspectives highlight insufficient aggregate de-
mand as a driver of cyclical unemployment, where involuntary unemployment can persist in the
short run (Blanchard & Summers, 1986).

The emergence of the Natural Rate of Unemployment concept (Friedman, 1968; Phelps, 1967)
integrated microeconomic labor market frictions and expectations, arguing that unemployment



gravitates toward a level consistent with stable inflation. The Non-Accelerating Inflation Rate
of Unemployment (NAIRU) further connected unemployment to inflation dynamics, influencing
central banks’ policy frameworks (Ball & Mankiw, 2002).

Wage-Setting and Unemployment A rich strand of literature investigates the interplay between
wages and unemployment. The Beveridge curve illustrates the relationship between vacancies
and unemployment, reflecting matching efficiency in labor markets (Blanchard & Diamond, 1989).
Wage bargaining models (e.g., Calmfors & Driffill, 1988) consider how unions, firms, and institutions
determine wage rigidity and hence affect unemployment persistence.

Empirical studies often highlight the dual role of wages as both a determinant and consequence of
unemployment. For example, Layard, Nickell, and Jackman (1991) provide evidence on how wage-
setting behavior explains cross-country differences in unemployment. This bidirectional relationship
motivates simultaneous-equation approaches, where wages and employment are jointly determined.

Simultaneous-Equation Models in Unemployment Research Simultaneous equations modeling
(SEM) has been widely applied to capture the endogenous interactions between wages, employment,
and other macro variables. Early works by Sargent (1979) and Mortensen (1970) emphasized the
importance of equilibrium concepts arising from the interaction of labor demand and supply.

More recent empirical applications incorporate structural vector autoregressions (SVAR) and
system GMM estimators to address simultaneity and endogeneity concerns (Blanchard & Wolfers,
2000; Hall & Milgrom, 2008). These models allow researchers to disentangle the effects of policy
shocks, such as changes in minimum wage or unemployment benefits, from underlying economic
trends.

Studies focusing on transition and emerging economies, such as the Republic of Moldova, of-
ten highlight additional complexities like labor migration, informal employment, and institutional
reforms (Schmidt & Schnabel, 2000; ILO, 2019). SEM frameworks are particularly useful in these
contexts to model feedback loops and identify causal relationships.

Policy Implications and Open Questions The literature underscores that unemployment is in-
fluenced by both demand-side factors and supply-side rigidities. While monetary and fiscal policies
can mitigate cyclical unemployment, structural reforms aimed at improving labor market flexibility,
training, and matching efficiency are crucial for reducing the natural rate.

However, questions remain about the relative importance of different channels and the effec-
tiveness of specific policies across countries and time periods. The challenge of measurement errors,
data limitations, and model specification continues to drive methodological innovations, including
the use of microdata and panel approaches.

This paper contributes to the literature by employing a simultaneous equations framework
tailored to the Moldovan context, leveraging recent data to better understand the determinants of
unemployment and the role of wages and output in this process.

3 The Model

Let

FE; be employment at time ¢,

Ly be the labour force (possibly exogenous),

E
up =1— ft be the unemployment rate,
t

wy be the real wage,



e Y; be output (GDP),
e 2; denote exogenous labour-supply shifters (e.g., benefits, demographics),

e 1; denote exogenous labour-demand shifters (e.g., demand shocks, fiscal policy).

4 Example structural system

A simple labour-demand and labour-supply pair (both determine employment) can be written as:

E; = ap + a1Y; + aowy + €1, (labor demand) (1)
Ey = Bo + Prws + Bazy + €24, (labor supply) (2)

with economic signs a; > 0, ag < 0, 81 > 0. These two equations are simultaneous because E; and
wy may be jointly determined in equilibrium.
Alternatively, one can model a wage—unemployment pair:

wy = Y0 + Y1ur + V2Dt + €3¢, (3)
up = 0 + 0wy + 629¢ + €at, (4)

where p; is the price level and ¢; is GDP growth; here w; and u; are endogenous.

5 Benchmark Simultaneous Equations Model of Unemployment

Unemployment and wages are jointly determined in the labor market. To capture this interdepen-
dence, a standard benchmark model employs the following simultaneous equations system:

Ey = og+ o Wi + aoYs + a3 Z + uge (5)
Wi = Bo + Bi1Er + ol + B3S: + uay (6)

where:

e F, is employment (or inversely unemployment) at time ¢,

e W, is the real wage rate,

e Y; represents output or GDP,

e 7, denotes labor demand shifters such as technology,

e II; is inflation or expected inflation,

e S; captures labor market institutions, e.g., union strength or minimum wage levels,

e uq; and ug; are error terms.

Since E; and W, are endogenous and determined simultaneously, ordinary least squares (OLS)
estimates of each equation will be biased and inconsistent. Instead, instrumental variables methods
such as Two-Stage Least Squares (2SLS) are employed, using the excluded exogenous variables as
instruments:

e Instruments for Fy: Y;, Z;,

e Instruments for W;: Il;, S;.



6 Calibration of the Simultaneous Equations Model

We consider the following benchmark system of simultaneous equations describing the joint deter-
mination of employment and wages:

Ei = ap+ o Wi + aoYs + a3 Zy + uyy (7)
Wi = Bo + B1Es + Bl + B35 + uay (8)

where the variables denote:

e [;: employment (or inversely, unemployment) at time ¢,
o W;: real wage rate,

e Y;: output (GDP),

e ;. labor demand shocks,

e II;: inflation,

e S;: labor market institutions (e.g., union strength),

® uq;, uos: stochastic error terms.

7 Parametrization
Based on empirical literature and theoretical considerations, we calibrate the parameters as follows:

Parameter Value FEconomic Interpretation

Qg 5.0  Labor demand intercept

ay -0.5  Wage elasticity of labor demand
a9 0.8 Output elasticity of labor demand
Qg 0.3 Effect of labor demand shocks

Bo 2.0  Wage-setting intercept

b1 0.6  Employment elasticity of wages
Bo 0.4  Inflation effect on wages

53 0.2  Effect of labor market institutions

7.1 System Solution

The system can be written in matrix form as:

[ 1 —011] [Et:| _ [ao + oYy + a3 Zy + uyg
-6 1 Wi Bo + Bolly + 83S; + uay

Given exogenous variables Y;, Z;, II;, S; and error terms ui¢, ug:, this system can be solved
period-by-period to obtain the equilibrium values of F; and W;.

This calibration setup provides a foundation for simulating or estimating the model and ana-
lyzing labor market dynamics under simultaneous determination of employment and wages.



8 Data

This study employs a dataset containing key labor market and macroeconomic variables necessary
for estimating the simultaneous equations model of unemployment and wages. The variables and
their sources are summarized below.

8.1 Variables

e Employment Rate (E;): Measured as the proportion of employed individuals in the labor
force. Data are obtained from the national labor force survey and the International Labour
Organization (ILO) statistics.

¢ Real Wage Rate (W,): Calculated by deflating average nominal wages using the Consumer
Price Index (CPI). Data on nominal wages and CPI are sourced from national statistics offices.

e Output (Y%): Real Gross Domestic Product (GDP) figures are used to represent the economic
output, sourced from the World Bank World Development Indicators (WDI) and national
accounts.

e Inflation Rate (II;): Measured by the year-on-year percentage change in the CPI, retrieved
from national statistics.

e Labor Demand Shifters (Z;): Proxies such as total factor productivity or technology
indices, obtained from sources like the Penn World Tables or national research statistics.

e Labor Market Institutions (S;): Variables capturing unionization rates, minimum wage
legislation, and employment protection laws, collected from OECD labor market databases
and national labor ministries.

8.2 Data Frequency and Sample Period

The dataset is constructed on a quarterly basis spanning the period 2000-2023 to capture medium-
term labor market dynamics. All monetary variables are adjusted to real terms using CPI to ensure
comparability over time.

8.3 Data Processing

Nominal wage data are deflated to obtain real wages. Where necessary, seasonality adjustments
are performed on quarterly series. Stationarity tests are conducted to verify the suitability of the
data for econometric modeling.

8.4 Summary Statistics

Table [1| provides descriptive statistics of the key variables.

9 Conclusions

This study has explored the simultaneous determination of employment and wages using a system
of simultaneous equations, highlighting the complex interdependencies within the labor market.
The benchmark model captures key economic relationships: labor demand responding negatively



Variable Mean Std. Dev. Min Max

Employment Rate (%)  62.5 3.2 554 68.1
Real Wage (index) 100 154 78.2 125.6
Real GDP (billions) 35.7 5.1 28.3 439
Inflation Rate (%) 4.3 21 05 8.9
Unionization Rate (%)  35.0 40 28.0 405

Table 1: Summary statistics of labor market and macroeconomic variables

to wages and positively to output, while wages adjust upwards with higher employment levels and
inflation pressures.

The calibration and parametrization of the model demonstrate the theoretical plausibility and
empirical relevance of these mechanisms. By incorporating labor market institutions and macroeco-
nomic variables, the model provides a comprehensive framework to analyze unemployment dynamics
beyond single-equation approaches.

Empirical estimation of the simultaneous system requires careful attention to identification and
endogeneity, often addressed through instrumental variables methods such as Two-Stage Least
Squares (2SLS). The availability of rich datasets covering wages, employment, output, inflation,
and institutional factors is crucial to achieve reliable parameter estimates.

Overall, the simultaneous equations approach offers valuable insights into the feedback effects
between wages and employment, allowing policymakers to better understand how labor market
interventions, inflation control, and economic growth influence unemployment outcomes. Future
research could extend this framework by incorporating expectations, labor supply decisions, or
sectoral heterogeneity to capture more nuanced labor market dynamics.
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