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IS REAL DEPRECIATION OR MORE GOVERNMENT DEBT
CONTRACTIONARY? THE CASE OF ROMANIA
ABSTRACT
Applying the aggregate demand and aggregate supply model, this paper finds that Romania’s real
GDP is positively associated with real appreciation of the leu during 2005.Q2 – 2013.Q4, the real
oil price and real wages and negatively influenced by real appreciation of the leu during 2014.Q1
– 2016.Q3, government debt as a percent of GDP, the real interest rate and the expected inflation
rate. These results suggest that recent real depreciation of the leu would help raise real GDP,
whereas recent rising government debt as a percent of GDP would be harmful to real GDP.
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RIASSUNTO
Il deprezzamento del cambio reale o un maggior debito pubblico hanno effetti contrattivi?
Il caso della Romania
Applicando il modello della domanda e dell’offerta aggregate questo studio presenta evidenze
che il PIL reale rumeno è positivamente associato all’apprezzamento reale del leu nel periodo 2°
trimestre 2005 – 4° trimestre 2013, con il prezzo reale del petrolio e con i salari reali, mentre
risulta negativamente influenzato dall’apprezzamento reale del leu nel periodo 1° trimestre 2014
– 3° trimestre 2016, dal debito pubblico come percentuale del PIL, dal tasso di interesse reale e
dal tasso di inflazione attesa. Questi risultati suggeriscono che la recente svalutazione del leu
potrebbe favorire il PIL reale, mentre l’aumento del debito pubblico in percentuale del PIL
verificatosi recentemente potrebbe essere dannoso per il PIL reale.

1. INTRODUCTION
The Romanian economy shows both strengths and weaknesses. The economic growth rate of
3.9% in 2015 was higher than the EU average of 2.2%. Employment grew from 8,052,000 in 2011
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to 8,136,000 in 2015. The unemployment rate continued to decline from a recent high of 7.2% in
2011 to a low of 6.8% in 2015, which was lower than the EU average of 9.4%. The 0.8%
government budget deficit as a percent of GDP in 2015 was lower than the EU average of 2.4%
and met the 3.0% Maastricht criterion. The 26.5% central government debt as a percent of GDP
in 2015 was well below the EU average of 64.4% and the Maastricht criterion of 60%. The
Romanian leu depreciated 64.3% from 2.44 lei per U.S. dollar in 2007 to 4.01 lei per U.S. dollar in
2015. The negative inflation rate of -0.4% in 2015 preserved the value of the leu and consumer
buying power. The relatively low government bond yield of 1.27% in 2015 was slightly lower than
the EU average of 1.44% and reduced the cost of government borrowing. There was a slight trade
deficit of 0.6% of GDP in 2015 (Eurostat, 2017; International Financial Statistics, 2017). The
International Monetary Fund (2016) provides an assessment of Romania’s macroeconomic
policy and economic performance.
The significant depreciation of the leu is expected to affect exports, imports, the cost of imports,
domestic inflation and international capital flows. The rising government debt as a percent of
GDP may raise the interest rate and crowd out consumption and investment expenditures. This
paper attempts to analyze whether real depreciation of the leu or more government debt is
contractionary or expansionary for Romania. To the author’s best knowledge, few of the
previous studies have applied the aggregate demand and aggregate supply model to examine the
subjects for Romania. Other relevant variables such as the real interest rate, real wages, etc. will
be considered in the model as well.

2. THE MODEL
Suppose that aggregate demand in Romania is determined by the inflation rate, government
spending, government tax revenue, the real interest rate and the real effective exchange rate and
that short-run aggregate supply is a function of the inflation rate, the real oil price, real wages
and the expected inflation rate. We can express the aggregate demand and short-run aggregate
supply functions as:

Y d = f (π , G, T , R, ε )

(1)

Y s = h(π , E,W ,π e )

(2)

Where
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Yd

= aggregate demand,

ߨ

= the inflation rate,

G

= government spending,

T

= government taxes,

R

= the real interest rate,

ε

= the real effective exchange rate (An increase means real appreciation.),

Ys

= short-run aggregate supply,

E

= the real oil price,

W

= real wages, and

ߨe

= the expected inflation rate.
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Solving for the two endogenous variables Y and π simultaneously, we find the equilibrium real
GDP:

Y = w(ε , D, R, E , W , π e )

(3)

where D stands for the government deficit. In empirical work, we will use government debt as a
percent of GDP to represent fiscal policy because government debt is an accumulation of the
government deficit.
We expect that equilibrium real GDP has a negative relationship with the real interest rate and
the expected inflation rate and an unclear relationship with other exogenous variables11.
Whether real depreciation of the leu would increase or reduce aggregate output has been
investigated extensively. Real depreciation tends to make Romanian-made goods and services
cheaper and more competitive globally, increase exports, and shift the aggregate demand curve
to the right. On the other hand, real depreciation of the leu tends to make imported goods and
services more expensive, raise domestic inflation, and shift the short-run aggregate supply curve
to the left. The net effect of real depreciation on aggregate output is unclear and needs to be
tested empirically. There have been several studies on the impact of real depreciation on
aggregate output in selected Eastern and Southeastern European countries. Mills and Pentecost
(2001) show that devaluation has a long-run neutral impact on output in the Czech Republic and
1

When the expected inflation rate rises, the short-run aggregate supply curve shifts to the left, causing equilibrium
real GDP to decline and the equilibrium inflation rate to rise (Mishkin, 2012, p. 287). Hence, equilibrium real GDP is a
decreasing function of the expected inflation rate, and the equilibrium inflation rate is an increasing function of the
expected inflation rate.
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Hungary and that real appreciation raises output in Slovakia but reduces output in Poland.
Mitchell and Pentecost (2001) reveal that devaluations reduce output in the short run and long
run. Miteza (2006) finds that devaluations cause output to decline in the long run. BahmaniOskooee and Kutan (2008) report that real depreciation may increase, reduce or not affect
output in different countries in the short run and has no long-term effect on output.
Empirical findings of the impact of the government deficit/debt on real output are inconclusive.
The Ricardian equivalence hypothesis suggests that the effect of deficit- or debt-financed
government spending is neutral in the long run (Barro, 1974, 1989). Feldstein (1982), Hoelscher
(1986), Cebula (1997), Cebula and Cuellar (2010), Cebula (2014a, 2014b), Cebula, AngjellariDajci, and Foley (2014) and others argue that more government deficit/debt raises real interest
rates and tends to crowd out spending by households and businesses. However, studies by
McMillin (1986), Gupta (1989), Darrat (1989, 1990), Findlay (1990), Ostrosky (1990) and others
maintain that more government deficit/debt would not raise the interest rate.
A higher real oil price due to a negative supply shock would shift the short-run aggregate supply
curve to the left. On the other hand, if a higher real crude oil price is caused by a demand shock, it
would shift the aggregate demand curve to the right. Hence, the net impact is uncertain
(Hamilton, 1996; Kilian, 2008a, 2008b).
Higher real wages are expected to shift short-run aggregate supply to the left due to a higher
production cost. On the other hand, higher real wages tend to increase labor productivity,
consumption spending, aggregate demand and real GDP. Hence, the sign of real wages is unclear
(Abraham and Haltiwanger, 1995; Mills and Pentecost, 2001; Miteza, 2006; Narayan and Smyth,
2009; Castle and Hendry, 2014; Spencer, 2015).

3. EMPIRICAL RESULTS
The data were collected from the Eurostat published by the European Commission and IMF’s
International Financial Statistics. Real GDP is measured in million leu2. The real effective
exchange rate is used because it is weighted by the volume of international trade with major
trading countries. An increase in the real effective exchange rate means real appreciation, and
vice versa. Central government debt as a percent of GDP is used to represent fiscal policy. The
2

In order to estimate the elasticity of real GDP with respect to an independent variable, which is defined as the
percent change in real GDP divided by the percent change in the independent variable, real GDP and independent
variables with positive values are measured on a log scale (Chiang and Wainwright, 2005, p. 289). Hence, there is no
need to express real GDP as the percent change.
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real interest rate is the difference between the government bond yield and the inflation rate.
Real wages are estimated by nominal wages divided by the consumer price index to adjust for
inflation. The expected inflation rate is calculated as the average inflation rate of the past four
quarters. The sample ranges from 2005.Q2 to 2016.Q3. The data for the government bond yield
are not available before 2005.Q2.
An analysis of the data shows that real GDP and the real effective exchange rate seem to have a
positive relationship during 2005.Q2–2013.Q4 and a negative relationship during 2014.Q1–
2016.Q3. Therefore, a slope binary variable and an intercept binary variable are included in the
estimated regression.
The ADF test on the regression residuals is applied to determine whether these time series
variables are cointegrated. The value of the test statistic is estimated to be -3.3349, which is
greater than the critical value of -2.9281 at the 5% level in absolute values. Therefore, these time
series variables have a long-term stable relationship.
The estimated regression and relevant statistics are presented in Table 1. Except for the real
interest rate, the expected inflation rate and the binary variable with zero or negative values,
other variables are measured on a log scale. The EGARCH method is employed to estimate the
variance equation and regression parameters3. The right-hand side variables can explain
approximately 95.73% of the variation in Romania’s real GDP. All the coefficients are significant
at the 1% level. Real GDP in Romania has a positive relationship with real appreciation of the leu
during 2005.Q2–2013.Q4, the real oil price and real wages and a negative relationship with real
appreciation of the leu during 2014.Q1–2016.Q3, the government debt/GDP ratio, the real
interest rate and the expected inflation rate. The relatively low mean absolute percent error
(MAPE) of 1.1724% suggests that the estimated regression performs relatively well in
forecasting.
The negative significant coefficient of the real effective exchange rate during 2014.Q1–2016.Q3
implies that recent real depreciation of the leu would help raise Romania’s aggregate output. The
negative and significant coefficient of the government debt as a percent of GDP suggests that an
increase in the government debt as a percent of GDP would be harmful to economic growth. The
positive and significant coefficient of real wages indicates that the positive effect of higher real

3

Regression residuals in time series data may exhibit autoregressive conditional heteroscedasticity. The EGARCH
model addresses this issue by imposing no restrictions on the parameters and allowing the conditional variance to be
an asymmetric function of lagged disturbances (Nelson, 1991).
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wages such as higher labor productivity or more consumption spending outweighs the negative
effect.
Several other explanatory variables are considered. When the government deficit as a percent of
GDP replaces central government debt as a percent of GDP, its negative coefficient is significant
at the 2.5% level. The R-squared value of 89.62% is lowered than that reported in Table 1. When
the expected inflation rate is estimated as a weighted average inflation rate in the past four
quarters, its negative coefficient is significant at the 1% level. The R-squared value of 95.68% is
very close to the one reported in Table 1.
TABLE 1 - Estimated Regression of Log(Real GDP) in Romania

Variable

Coefficient

z-Statistic

Intercept

8.975127

59847.93

Log(real effective exchange rate)

0.142050

1351.970

-0.464659

-4.531702

2.196063

4.668512

Log(central government debt as a percent of GDP)

-0.048912

-22.61484

Real interest rate

-0.003422

-8.393653

Log(real oil price)

0.038985

35.18719

Log(real wages)

0.471629

14634.88

Expected inflation rate

-0.001371

-2.931688

R-squared

0.957308

Adjusted R-squared

0.948077

Log(real effective exchange rate) x Binary variable
Binary variable

Akaike information criterion

-5.430008

Schwarz criterion

-4.952971

MAPE
Sample period
Number of observations
Methodology

1.172364%
2005.Q2 2016.Q3
46
EGARCH

Notes: All other coefficients are significant at the 1% level.
The binary variable has a value of 0 during 2005.Q2 – 2013.Q4 and 1 during 2014.Q1 – 2016.Q3.
MAPE stands for the mean absolute percent error.
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4. SUMMARY AND CONCLUSIONS
This paper has examined the effects of real depreciation of the leu, central government debt as a
percent of GDP and other relevant variables on Romania’s aggregate output based on the
aggregate demand and aggregate supply model. A reduced form equation is estimated. Real
appreciation of the leu raised real GDP during 2005.Q2–2013.Q4 but reduced real GDP during
2014.Q1–2016.Q3. More central government debt as a percent of GDP reduces real GDP. In
addition, a lower real interest rate, higher real wages, a higher real oil price or a lower expected
inflation rate would increase real GDP.
There are policy implications. To promote economic growth, the Romanian government may
need to pursue real depreciation of the leu, engage in fiscal prudence, adopt a relatively low real
interest rate, and reduce inflation expectations. Higher real wages increase household real
income, consumption spending, and aggregate demand. Real GDP and the real effective
exchange rate had a positive and a negative relationship during the sample period. Hence, a
periodic assessment of their relationship is crucial.
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