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Italy’s nominal public debt is the third largest in the world after the
United States and Japan. Italy’s public debt-GDP ratio is the
eleventh largest in the world after Liberia, Japan, St. Kitts and Nevis,
Guinea-Bissau, Lebanon, the Democratic Republic of Congo, Jamaica,
Seychelles, Grenada, and Antigua and Barbuda (IMF 2010)

Debt and deficits in Italy have sharply increased following the Great
Recession started in 2007.

Did Italy’s fiscal policy makers react to debt accumulation in the
past? Is Italy’s public debt on a sustainable path? In this paper we
examine the historical dynamics of government debt in
post-unification Italy, from 1861 to 2009.
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Literature

Bohn (1998, 2007) shows that, deriving sustainability tests from the
government’s intertemporal budget constraint, impose very weak
econometric restrictions for testing the sustainability hypothesis.

Chung, Davig and Leeper (2007), emphasized that the debt-GDP
ratio can grow without limit and, at the same time, be perceived by
economic agents as sustainable.

Barro (1979,1986) shows the tax-smooting theory of primary-surplus
policies
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Description of the data

The debt series is obtained: the end of period of central government
nominal debt (Fratianni e Spinelli (2001) from 1861-1998; Bank of
Italy, Relazione Annuale 1999-2009)

Nominal GDP: Obstfeld and Jones (2001) from 1861 to 1889; Rossi,
Sorgato, Toniolo (1993) from 1890-1970; Bank of Italy, Relazione
Annuale, from 1971-2009.

Primary surplus series: obtained by dividing a difference of central
government nominal revenues and central government nominal outlays
(Repaci (1962) from 1862 to 1952;Bank of Italy from 1953 to 2009.
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Description of the data

The real government spending series: obtained by dividing central
government nominal outlays by the GDP deflator (Fratianni e Spinelli,
2001) from 1861 to 1998; ISTAT, Bollettino Statistico, from 1999 to
2009.

The real GDP series: obtained by dividing central government
nominal outlays by the GDP deflator

The nominal interest: obtained dividing it interest payment at t over
the average of stock of nominal debt at the end of period t and
period t − 1 (Bohn 2008)

The inflation rate series: is the rate of variation of the GDP deflator.

Growth rate series: is the rate of variation of real GDP.
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Unit Root Tests for Italy’s debt-GDP ratio

The ADF and PP tests examine the null HP of unit root against the
alternative HP of stationarity, KPSS test is the opposite: the results
are puzzling.

ADF and PP tests suggests absence of corrective measures by fiscal
policy maker with potential sustainability problem; KPSS suggest no
potential sustainability problems
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M. Postigliola (Sapienza Università di Roma) Politica Fiscale e Debito Pubblico 12 Ottobre 2016 9 / 25



Fiscal Feedback Policy and Debt Dynamics

Consider first the government’s budget identity:Bt = Bt−1 + Gt − Tt ,

Define the government’s primary surplus as: St = Tt − (Gt − itBt−1)

Then divide both sides of the budget identity by the nominal GDP Yt

to get the law of motion of the debt-GDP ratio,

bt = (1 + r) bt−1 − st , (1)

where bt = Bt/Yt , st = St/Yt , and r = (1 + it) / (1 + nt)− 1 is
the nominal interest rate deflated by the nominal GDP growth rate,
nt = (Yt − Yt−1) /Yt−1
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Fiscal Feedback Policy and Debt Dynamics

Consider a policy function of the form:

st = ρbt−1 + α′zt + εt , (2)

where ρ > 0 captures the degree of reactiveness of the primary surplus
to debt, zt is a vector of additional determinants of the primary
surplus, α is a vector of parameters, and εt is a mean-zero error term.
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Fiscal Feedback Policy and Debt Dynamics

∆bt = (r − ρ) bt−1 + β′zt + vt , (3)

where β = −α and vt = −εt . Assume that zt is stationary. Then the
debt-GDP ratio is mean-reverting if r − ρ < 0. According to (3),
standard unit root tests can easily fail to detect mean-reversion in the
debt-GDP ratio for two reasons.

First, if r − ρ is strictly below zero - but not much below zero - unit
root tests can easily lead to accept the unit root null hypothesis.
Second, unit root tests are misspecified since they omit zt , that is,
the non-debt determinants of the primary surplus
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Fiscal Feedback Policy and Debt Dynamics

Standard tax smooting theory (Barro,1979,1986) implies an empirical
specification for the change in debt-GDP ratio:

∆bt = γbt−1 + β0 + β1g̃t + β2ỹt + vt , (4)

where g̃t is a measure of temporary government spending, ỹt is a
measure of temporary output, and (γ, β0, β1, β2) are regression
coefficients (Table.2)
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Fiscal Feedback Policy and Debt Dynamics

Another empirical specification for the change in debt-GDP ratio
based on the closed-form solution of Barro (1986) tax-smoothing:

∆bt = γbt−1 + β0 + β1GVARt + β2YVARt + vt . (5)

The two measures are referred as GVARt for government spending
and YVARt for output, and are given by GVARt =

(
gt − gT

t

)
/yt and

YVARt =
(
gT
t /yt

) [(
yTt − yt

)
/yTt

]
, where gt is real government

spending, yt is real output, and gT
t and yTt are corresponding trend

values (Table.3)
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Mean reversion is detected?

Following Bohn (2008), we calculate the nominal interest rate on
debt it as the ratio of interest payments for period t over the average
of the stock of nominal debt at the end of period t and at the end of
period t − 1.1 For the whole sample, the average nominal interest rate
on debt is 4.9 percent; the average nominal GDP growth rate is 10.2
percent, more than 3/4 due to inflation and less than 1/4 due to real
GDP growth; thus, r = (1 + 0.049) / (1 + 0.102)− 1 ≈ −0.048 < 0.

This implies that the “nominal growth dividend” has exceeded the
interest cost on public debt, preventing per se the debt-GDP ratio
from embarking on unstable paths.

1Computing the nominal interest rate in this way enables us to take into
account the fact that government debt is composed of a portfolio of securities
with different interest rates.
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Mean reversion is detected?

Table 4 shows estimates of the policy function

st = ρbt−1 + α0 + α1g̃t + α2ỹt + εt , (6)

where (ρ, α0, α1, α2) are regression coefficients. The ρ coefficient on
the outstanding debt-GDP ratio is positive and highly significant in all
Regressions.

Table.5 shows a significantly positive value of ρ is also detected
substituting measures g̃t and ỹt with GVARt and YVARt .
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Conclusions

We have found significant evidence of mean-reversion in the
debt-GDP ratio

We have shown how mean reversion reflects nominal growth dividend
and a positive response of primary surpluses to increases in a debt

We found long term sustainability in Italy’s fiscal policy making.
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