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MONETARY AND FISCAL RULES FOR PUBLIC DEBT SUSTAINABILITY

A Note on the Arithmetic of the Govermment Budget Constraint
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SUMMARY

The question of sustainability of public sector debt in the presence of
high budget deficits and a positive Interest rate-growth rate
differential has received widespread attention Iin recent years. The
risks of "explosion" of the public debt and the eventual monetization
which could result In high Inflation have often been at the roots of
several mediun-term programmes of budgetary consolidation.

The paper, after presenting the classical resuits of the debt
sustainability analysis (section 1), Introduces gradual budgetary
consol idation in a model & la Sargent and Wallace (exogenous interest
rate-growth rate differential and quantitative money demand function)
so as to derive the adjustment In the “primary" balance necessary Iin
order to stabilize the debt-incame ratio by a certain time in the
future (section I1).

The consequences of different policy regimes - cooperation between
monetary and fiscal authorities, leadership by fiscal authorities or by
monetary authorities - for the budgetary adjustment, the rate of
inflation and the level of the debt-GDP ratio are explored in section
1. |If the fiscal authorities are not able (or willing) to carry out
the whole adjustment, debt stabilization requires an increase In the
"“seigniorate tax" which could Imply a substantial acceleration in the
rate of monetary growth. |I|f the monetary authorities act as leaders
and the fiscal authorities pursue an adjustment Iower than the
equilibriun one, the stabilization of the debt-GDP ratio could require
a significant "jump" in the primary balance at the end of the period.

A simple application of the model to ltaly’'s debt-stabilization problem
is made Iin section IV. The main conclusion of the analysis Is that the
Govermment prograanme of budgetary consolidation appears to require a
considerable increase Iin seigniorage which is likely to contrast with
the objectives of monetary stability.

In the last section, after sumarizing the main results of the
analysis, a preliminary attempt is made to go beyond the arithmetic of
the debt sustalnability issue and to consider its econamics.



I. PUBLIC DEBT (UN)SUSTAINABILITY

During the past few years the so-called "flxed-paramneters" projections
of public debt have been largely used In the analysis of the effects of
sustalned fiscal deficits (1).

The basic equation used in these exercises represents the constraint
faced by the govermment in financing public deficits :

(1) M+B=-F+iB+ (M

whers, M : mone: base, B : marxet holdings of govermment bonds,
deficit (=) or surplus (+) net of interest payments ("primary"
balance), | : naminal Iinterest rate pald on market securities, Ip
institutional ly fixed interest rate paid on M.

By taking ratios to GDP (lower case letters) and re-arranging, (1)
becames :

() L =(-YPb-£ - (G- Lm)m

where r and y are the (ex-post) real interest rate paid on market
securities and real growth rate of the economy, respectively; G, Is
the rate of growth of the money base (we assume that deficit financing
is the only channel of creation of money base).

The term (G, - Ip)m Is the seigniorage tax extracted through
monetary financing, Ii.e. the value of real resources appropriated by

the govermment through net issues of high-powered money.

Let us assume :

1. the interest rate-growth rate differential , r -y, Is fixed;



2. the demand for money Iis "quantitative", i.e. M/Y = m fixed, thus
Gn =Yy +W, where T is the Inflation rate;

3. the money base grows at a steady rate, I.e. G, Is gliven;

4. the primary balance F is kept In a fixed proportion to GDP, i.e. f
is given.

5. private sector willingness to hold govermrment debt Is assuned to be
limited, i.e. b Is constraired by b < b;

The hypothesis of exogeneity of (r - y) is highly restrictive.

The real rate of Interest Is exogenous I[f there exists perfect
substitutabi |l ity between govermnment debt and real assets or, in open
econamles, between govermment debt and assets denaminated In forelgn
currencies. The real growth of the econamy Is exogenous If the so-
called Ricardian equivalence holds, i.e. econamic agents discount fully
future taxes to re-pay the debt which implles that government bonds are
not considered net wealth (2).

The assumption of a quantitative demand for money (m =m fixed) Implies
that the value of the seigniorage tax revenue rises proportionally with
increases In Gy,.

By following Buiter's definitions (see Buiter, 1987), the seigniorage
revenue can be decomposed Into two components : the seigniorage tax
rate, Gh-im,» and the seigniorage tax base, m. The assunption of a

quantitative money demand implies a constant value of the tax base.
However, if real money balances are a decreasing function of inflation
(e.g. Cagan's money demand function), and higher money growth rates
sooner or later Imply higher inflation, the velocity of circulation,

1/m, will rise, I|.e. the seigniorage tax base will fall. Therefore, a



higher value of G, will only rise seigniorage if the elasticity of
velocity with respect to Iinflation is less than unity : this Is likely
to be the case, at least for relatively moderate rates of inflation.

If a higher value of the seigniorage is needed in order to stabilise
the debt, the quantitative money demand assumption "minimises” the rise
in G, required to achieve It : In the real worid a higher rise In
Gy, would be probably needed In order to compensate for the fall Inm.

Assumwption 3 and 4 define the fiscal rule and the monetary rule,
respectively (3).

Assunption 5 asserts that, |ike all private borrowers, the govermment
Is faced by an upper limit to the amount of debt it can issue : "In
August 1982, (b) In Mexico appeared to have hit (3). In France,
between 1924 and 1926, (b) appeared to have been close to (b),
precipitating a continuing financial crisis and the "waltz of
portfolios" of the finance ministers of France" (Sargent, 1986, p. 25).

Given assumptions 1 - 4, the differential equation (2) can be solved
for the level of the debt-incane ratio, b(t).

The condition for convergence to a finite value iIsy - r > 0, i.e. the
real rate of growth of output is higher than the (ex post) real rate of
interest. Under such a condition, the long run equilibrium value of

b (t) is :

£+ (Gm =tm)m
-y

X
3 b

If the govermment is running a "seigniorage—corrected" primary surplus
(l.e. f + (Gy-im)m > 0), b(t) will converge to a negative value
the debt Is progressively reduced and, eventually, is transformed into
a net asset position.
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If vy < r, the debt-incame ratlio s generally unstable. Under this
assunption, elither b(t) Is on an explosive path or, if b(0) = B. is
constant. Therefore, If ¥y < r, the only "sustainable" position (which
Is the one of constant b(t)) requires a seigniorage-corrected primary
surplus :

4 & + (Gm—(.m)m = 5(0)(?-5) >0

if the value of the seigniorage Is relatively low, a sufficiently large
primary surplus Is needed (i.e. f > 0).

The case of a positive interest rate-growth rate differential Is
pictured in Figure 1.
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By setting b = 0 In eq. 2, and solving for b we obtain :

b - £ -Ltm w1
-y * r-y Gm

(5)

A °
which Is represented by the line (b = 0) In Fig. 1. Line (b = 0) Is
the locus of all the combinations of € and G, which give rise to a



stable debt-GDP ratio. Sincer -y > 0, the line Is upward sloping.
Any canbination above (below) the |ine corresponds to a point of rising
(decreasing) debt.

Let us assume that A (b(0), Guh(0)) Is the starting point. A Iis a
point of non-equlllbriun : the stability of the debt-GDP ratio at the
level b(0) would require either a higher money base growth, G*,(0),
which would produce a higher seigniorage revenue, or a sufficiently
large primary surplus, f*(0). In the latter case, the line (I: = 0)
would be shifted upwards so as to pass through A.

In the absence of either the debt rises. If no adjustment Iis
Iimplemented, the debt eventually reaches the upper threshold B. At
that moment, since the private sector refuses to increase its holdings
of govermment securlities, the debt has to be stabllised. This implies
elther a faster expansion of money base fram G,(0) to Em, which is
the case referred to as fiscal leadership (FL), or a sudden jump into

primary surplus (fram f(0) < O to f > 0) which we define as monetary
leadership (M.). The picture shows that in both cases, because of the
debt accunulation which has taken place In the mearwhile, the extent of
the forced eventual adjustment is higher than that required at the
beginning of the period.

In particular, under the FL regime, "with the goverrment budget
persistently In deficit and real rates of Interest exceeding the
econamy ‘s growth rate, the (central bank) must choose between fighting
present Inflation with "tight" monetary policy now or fighting future
inflation with "easy" monetary policy now" (Sargent-Wallace, 1981,

p. 1589).

The condition of stable debt E = b(0), Implies that, in a situation of
seigniorage-corrected primary deficit, if the interest rate-growth rate
differential becomes positive, a sudden junp into surplus Is needed

since plans for fiscal adjustment are usually characterized by a



phasing out of the deficlt over several years, the Implications of
gradualness have to be explored.

The question of gradualness was first raised by Blanchard (1984).

Let us define, with Blanchard, fM as the maximum pollitically feasible
primary surplus, fM > 0, given by the difference between the minimum
soclal ly acceptable amount of (net of interest) govermment spending and
the maximum amount of taxes which can be col lected by the goverrment.

The long-run ecquilibrium value of the debt corresponding to M s :

m M e (Gam = C)M
6 b = F7+ (Gu=tm)
-9

If the debt exceeds bM, it can be stabilized only through a rise in
Gn. I|f we define AM as the maximum accepted monetary expansion,
the maximum sustained level of debt becomes :

7 b £ +(@" - Cm)m
r-Y

If the debt ever exceeds ™M, |t will be forever increasing

if b(t) exceeds ™ (e.g. because the Govermment Is running a
primary deficit and the central bank 1Is comitted to monetary
stability), a primary surplus or a monetary‘ expansion larger than M
and d‘, respectively, would be required to stabilize the debt (this
is prevented by the definition of M and AM).

If b(O) < "™ and the adjustment is phased out over several years,
the reduction of the primary deficit has to be fast enough in order to
prevent b(t) exceeding t™ during the adjustment period.



Blanchard’'s model Is pictured In Filgure 2.
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I f the adjustment In the primary surplus Is fast enough the debt can be
stabliized at a level b 5:!:”. If the budgetary consolidation Is not
carried out sufficiently aquickly, monetary authorities have to step in.
If the level of debt ever exceeds M, it will grow boundlessly In
that any adjustment programme would require f > fM and/orG;, > M.

In section Il, a simple model of gradual fiscal adjustment s
presented: the model will be solved for the linear equilibrium
adjustment in the primary balance to be carried out over a period of ?:
years, which allows the stablilization of b(t) at the level attained at

time t.

(1. LINEAR ADJUSTMENT AND DEBT STABILIZATION

The present section deals with the problem of debt stabillization over a
period of t years (fraon t = O to t = t).

We are Interested In deriving the annual adjustment In the primary
balance which al lows the stabillzation of the debt-GDP ratio at tlme;.



Monetary authorities can contribute to the debt stabilization
programme by Increasing the rate of growth of money base, Gp, which
gives rise to a higher seigniorage tax revenue.

In the present section, we retain assumptions 1 and 2 (fixed interest
rate-growth rate differential and quantitative money demand function)
and explore the consequences of adjusting f and G, so as to stablize
the debt-GDP ratlo over a perlod of t years.

The actual form of the monetary and fiscal rules depends on the
leadership position of monetary and fiscal authorities.

In a non-cooperative setting, fiscal authorities’' l|eadership (FL) is
descr ibed by equations (8a) and (8b) :

(8a) £(t) = £(0) +xt for Et<t
F() = £(®) + for t>t

(8b) Gy, (t) = Gm(0) for ts< t
Gm(t) = G, (0) ¢ 2F for t>E

Equations (8a) state that the primary deficit (surplus) is reduced
(increased) linearly by o % of GDP per year over a period of 't-years.
The moneary authorities stick to the Initial money base growth,
Gn(0), until the final year; then, given the hypothesis of FL, they
give up and raise Gy at once by zF.

In Sargent and Wallace’'s seminal work (see Sargent-Wallace (1981)), the
behaviour of policy makers |Is described by equations (8a) and (8b)
under the assumption X = 0.
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The case of monetary authorlity leadership (ML) |Is described by
equations (Sa) and (9b) :

s) £@&) = f(0) + Xt for tsE
£ = £ + At + K for t7E
(%) G, () = G, (0) for t>0

In such a case, monetary authorities stick to the initial money base
growth, Gn(0), while fiscal authorities, if the adjustment Is not
completed by time t, have to make a further correction in the primary
balance by K % of GDP In the final year.

In a set up of cooperation (C) both monetary and fiscal authorities are
willing, from the beginning, to contribute to the adjustment.

Such a scenario Is described by equations (10a) and (10b) :

(10a) £¢) = {(0) +xt for t< £
£®) = £+t for tOE

(o) G, (£) = G, (0) +2z& for tro
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In such a case O is Jointiy determined and the monetary authorities
step In at the beginning of the period and raise Gy by zC.

In policy regimes C and FL, G, "Jjunps" either at the beginning
(equation 10b) or at the end of the period (equation 8b). An
interesting Intermediate case Is that in which G, Is Increased
linearly over the period :

(11)  Gu(t) = Gp(0) +8t for t <t

Gn(t) = Gp(0) +p t for t > ¢

Under this assumption the "seigniorage-corrected" primary balance Iis
adjusted linearly over the period so as to stabilize b(t) at t = t.

Policy regimes described by equations (8) - (10) can be sumarized by
equations (12a) and (12b)

(12a)  £(t) = f(0) +dt for t <t
f(t) = £(0) +aT + Kk for t > t
(12b)  Gp(t) = Gu(0) + Z© for t <t
Gn(t) = Gn(0) + z€ + Zf for t > t

by setting K, ZC, zF, two by two, equal to zero, we obtain the
three scenarios previously described.

A useful benchmark case Is obtained by setting Z = zF = K = 0,

thus fiscal authorities pursue an annual equilibrium adjustment in the
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primary balance which allows the stabillzation of b(t) at time -t-,
given the inital rate of growth of money base.

By retalning the assumption of a positive Interest rate-growth rate
differential, and substituting equations (12a) and (12b) Iin equation
(2), we obtain the following differential equations :

(13) b= (r - y)b - £(0) = [Gn(O) + ZC ~ ImIm - Dt for t < t

(14) b= (r- y)b - £(0) - k = [Gy(0) + Z€ + Zf - iIm -at
for t > t

Equations (13) and (14) can be solved to find b(t). The equilibrium

adjustment in the primary balance, o(’can be found by Imposing the
L -

condition b = 0 for t > t (see Appendix ) :

c
(15) X = Y§ - B2F-&£Z2" - uK
were © , £ , and 4 are all positive.

The equilibriun adjustment X Is a function of the initial conditions
and the policy varliables :

+ - -~ 4 =+ === =
(16) o = O((b(0), f(0), Gu(0), Ip, M, r-y, t, zF, ZC, K)

where signs above the arguments are those of partial derivatives.

It Is Important to note that a longer adjustment period allows a lower
effort to be made each year (AA(ty) > Of(tz) If ty < to), but
requires a larger overall adjustment (£ (ty) < € (t2) ).
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It is easy to show (see Appendix ) that under the assumwption of a
linear rise Iin G, (equation 11), the expression for & is the
following :

a7 oA = b’—mp

1f the fiscal authorities carry the whole burden of the adjustment, the
annual correction In the primary balance becomes :

(18) oA = F

If the monetary authorities pursue a stricter anti-inflationary poiicy,
by decreasing of G, either at the beginning or gradually over the
period, the adjustment to be carried out by fiscal authorities would
have to canpensate for the reduced value of the seigniorage tax revenue
x>y .

If the fiscal authorities are not able (or willing) to adjust the
primary balance by v % of GDP per year, and seta(-t;(()’, the
stablilization of b(t) requires a rise in the seigniorage revenue or a
further correction by K % of GDOP In the primary balance in the final

year. Therefore, given X =0{ , we obtain :

£. §-A
3

(€)

- &

(FL) ZF =
©

M) K= §_‘_’_9(.

A

If G Is increased linearly over the period, the equilibrium p is

2 T=%,
ﬁ m



— 14 —

. STEADY-STATE RESULTS UNDER DIFFERENT POL ICY REGIMES

The present section deals with the effects on b(t), f(t) and T (t) of
budgetary consolidation under different policy regimes, under the
assunption r-y > 0. We assume that O Is set at &Sb’ and ZC, zF and
K are endogenousiy determined.

A. Total adjustment Iin the primary balance

Under C and FL regimes, if A is set ata<b’, the rate of growth of
money base, Gy, ajdusts by ZC and ZF, respectively, so as to
stabilise b(t) at t. Therefore, the total adjustment Iin the primary
balance Is the same under the two regimes.

The adjustment is higher under ML : In such a case the seigniorage tax
revenue Is given, thus the primary surplus eventually has to "jump" by
K % of GDP.

It Is easy to show that, under ML, the total primary adjustment is
minimized If fiscal authorities choose & =b’ , Which corresponds to our
benchmark case : in such a case the correction In the primary balance
is "Jjust enough" to stablize the debt at ?, without the need for a
further rise in the surplus (K=0):

- ML -
f( =9 ) =0 +) t

(X <g M =f0) +0t+K

¥ -

were K= —_____
A

Therefore by substituting fram the Appendix (4) _
ML ML iy (gt
(19) fF(X=Y) -f(aq;) - E:Pi[t(r'—y)-;-'l— € _] 0
ety
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Since debt rises faster under&<3'as a consequences of a lower
adjustment, the interest burden rises, thus the fiscal jumwp K required
to stabilize the debt leads to a larger overall adjustment.

B. Effects on the Inflation rate

Given the assumwption of a quantitative money demand function, the rate
of inflation fully reflects the rate of growth of money supply, Gp:
ML) = Gp(t)-y.

The lowest Inflation rate Is clearly achieved under monetary author ity
leadership (ML) : in such a case G, does not rise, thus the Inflation
rate Is constant over the period (M- = ¥ (0)).

Under C, G rises by ZC at the beginning of the period, while,
under FL, Gy Is raised eventually by zF.

We can show that, for a glvend<jwe obtain, zF > ZC .

ZF-..K_:E- anchC-.s-'a .
L) E

By substituting from 9 and € ., In Appendix , we obtain :
=T ("9 E
_(s-3)[e e _47

(20) zF - L€
= >0
merg) & OF

Equation (20) re-states the classical Sargent and Wallance result in a
context of gradual adjustment In the primary balance : under
inconsistent monetary and fiscal objectives, If fiscal authorities act
as leaders, a lower rate of inflation In the short run gives rise to a
higher rate of Inflation in the long run.

As we can see fran equation (20) the Inflation differential |Is
inversely correlated wltha: the lower the annual adjustment in the
primary balance, the higher the eventual rise in inflation.
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It is easy to show that a linear Increase in G, over the period gives
rise to a long run inflation rate which Is intermediate between those
observed under co-operation and fiscal leadership.

C. Eauilibrium level of the debt

The lowest level at which the debt is stabillized Is that achieved under
co-operation. At the limit, if the whole adjustment Is carried out by
the monetary authorities (l.e. A = 0, Z= =¥/E), the debt Is
stablilized at Its starting level : b = b(0).

For a given annual adjustment in the primary balance, the level of the
debt is the same under FL(QX =& , ZF > 0) and M.( & =X, K > 0).

L = M. because over the period, the seignlorage revenue and the
correction In the primary balance are the same in the two regimes (the
final junp in the primary surplus or in the money growth are needed In
order to stabilize the debt at the level attained in ;).

As is implicit In the above reasoning, the effect on b(t) of a shift In
the burden of the adjustment between monetary and fiscal authorities
depends on the policy regime. Under C, a rise Ing, which implies a
fall in monetary financing, raises the equilibriun level of debt (5) :

(~y)e -
-<
(21 93 - 4 - & ( E'\)_;t(r 9)_] > 0

- r._” +

2 ("'—5)2 e

On the contrary, under ML and FL, a rise Ina resuits In a fall of the
equllibriun level debt (6) : -

— ML, FL - Q( -9t
2 9b _ A +t(r-Y)- <0

2 X (r-9)*

Under both, ML and FL, the lowest level of ; is achlieved by setting

-

0(:5.
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It Is Interesting to note that In the case of linear increase In Gy,
(1.e. b-%ﬁ‘), the equilibriun level of debt Is independent of the
distribution of the adjustment between monetary and fiscal authorities:

b@=gf= 6" = @< 2L -0

This result is due to the fact that, unlike the other policy regimes,
the adjustment In the "seignlorage-corrected” primary balance is the
same under X2 and &<F , B=B-% . since the debt accumlation
depends on the adjustment In the s:l‘gnlorage—oorrected primary balance,
the level of debt attalned at t = t is the same under the two pollicy
options.

Results es:acbl Ist:eg In_‘s’:ctlon_s.'alc can be sumarized as follows :
I LA )
W) =T = TE < W@ , for tsE
THE) =T ) ST < TPE) < TR @), for B3E

- - -B -BL =ML
b <b =b <b =b

where "*" indicates the benchmark case&-)'and “f" that In which Gy
Is increased linearly over the period.

IV. APPLICATION TO A HIGH DEBT ECONCMY : THE CASE OF ITALY

Italy’'s public finance situation Is a "natural" case study for an
itlustration of the "arithmetic model® deveioped in the previous
sectlon (7).

The behaviour of the relevant parameters for the period 1980-88 Is
sumarized in Table 1.
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The total public sector debt has risen from 59% of GDP In 1980 to 96%
In 1988. The rise has almost entirely been in market held debt while
the debt held by the cetnral bank has remained flat at around 13-14% of
GDP.

The primary deficit, after rising until 1985, declined in the
subsequent two years to attain 3,1% of GDP In 1988.

The "self-perpetuating” element of debt growth, the Interest rate-
growth rate differential, was clearly negative in 1980-81, virtually
zero In 1982-84 and positive In the final four years. Therefore, In
the period 1985-88, the debt has been growing on a path of dynamic
unsustainability.

The Treasury seigniorage has shown an erratic behaviour : since the
seigniorage tax base, m, and i, have been virtually constant over the
period, the whole variability can be attributed to the money growth
element, G,, of the seigniorage tax rate.

At the end of May 1989, the Goverrment presented an updated version of
the mediun-term plan of fiscal adjustment (8) which aims at stabilizing
the debt-GDP ratio by 1992 (see Table 2). The objective is to be met
through an adjustment of the primary balance of 0,9% of GDP per year
over three years, to reach a small primary surplus of 0,6% of GDP in
1892. The interest rate-growth rate differential is expected to remain
positive between 2 and 3%.

As a result, the public sector borrowing requirement falis from 11,4%
of GDP In 1989 to 7,6% of GDP in the final year. The public sector
debt is stablized at around 106% of GDP.

No explicit assunptions are made on monetary policy. However, the
programme points out that a rise in money financing Is endangered by
the Increasing European monetary Iintegration and by the forthcaming
liberalization of short-term capltal movements.
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In the application of the model developed In section 11, to ltaly'’'s
debt stablization problem, we assume as a starting point the situation
of 1989 as It was expected by the Govermment in May 1989.

The initial rate of growth of money base, Gn(0), which Iin the model
corresponds to the rate of growth of nominal Incone, and the money-
base-GDP ratio, m, are set at 9,0% and 13% respectively.

Therefore, given the assumption of a net Iinterest rate on central bank
holdings of Govermment debt, I, of 5,5%, these assumptions Imply an
initial seigniorage tax revenue of 0,5% of GDP.

Tables 3-6 present the results of the application of the linear
adjustment model to Italy’'s debt stablillization under different
assumptions about the interest rate-growth rate differential (1,0%,
2,0%, 3,0%) and the adjustment period (3, 7, 10 years). After deriving
the linear equilibriun adjustment in the benchmark case,azz'(table 3),
we examine the consequences of settlnga'-%t/Zon the monetary expansion
under regimes C and FL (table 4), the primary surplus under regime ML
(table 5), and the equilibriun level of debt under dlfferent regimes
(table 6).

A sumary of the results under % = 3, a = 0,9%, as in the goverrment
ad justment plan, Is presented in table 7.

Such a degree of adjustment would be sufficient to stabilize the debt-
GDP ratio, under constant G, If the Interest rate-growth rate
differential does not exceed 1,0%.

Under higher (and, probably, more realistic) values of the
differential, 2,0% and 3,0%, U becames 1,2% and 1,5% respectively. |If
the fiscal authorities are willing to reduce the primary deficit by
only 0,9% of GDP per year, debt stabilization requires a rise in the
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money base growth (elither at the beginning (C) or at the end of the
period (FL)) or a final additional Jjump In the primary surplius which
has to be increased by a further K = 0,9% of GDP at the end of the
period.

The lowest equilibriun level of the debt is attained under C : under

r -y=2,0%6 the "Jup" In the money base from 9,0% to 15,6% at the
beginning of the period allows a “gain” In B of 1,3% relative to the FL
regime (83,3% - 90,7%).

The results of the calculations under the assumption r - y = 3% are
shown in Figure 3.

Three interesting phencmena are highlighted by table 7 :

1) Given a seigniorage tax base, m, of 13% of GDP, a non-
negligible contribution to monetary authorities to the
ad justment process, Implies a substantial acceleration In the
money base growth; the required higher G, Iis very senstive to
the value of the Interest rate-growth rate differential : under
C and FL, a differential of 3,0% requires a junp In G, which
Is 13,6% and 14,8%, respectively, higher than when the
differential is 1,0%.

1) Given the short adjustment period (; = 3), the steady state
level of G, Is not very different under C and FL : if the
adjustment Is spread over a longer period, the difference
between GC and GFL may became Important (see table 4).
Therefore, If 1992 remains the deadline for the stabilization
of the debt-GDP ratio, the rise "as soon as possible" In G,
does not allow any relevant gain Iin terms of inflation in the
final period.

1) Although the overall adjustment in the primary balance is only
slightly higher under ML, than under&:‘& (0, 1% of GDP under
r -y=3,08), the eventual correction K could be substantial
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given = 0,9%, the eventual adjustment in the primary balance
Is 1,9% of GDP under r - y = 3,0%. Therefore, relatively
higher fiscal adjustment year by year could allow the
governmment to avold a "cold turkey" correction In the primary
balance at the end of the period (9).

GOING BEYOND THE ARITHVETIC

The paper develops a simple method for calculating the annual
adjustment In the primary balance necessary In order to stablilze
the debt-incame ratio at a certain time In the future, given the
interest rate-growth rate differential and a quantitative money
demand function.

Three "extreme" policy regimes are singled out : co-operation
between monetary and fiscal authorities, in.which the distribution
of the adjustment Is jointly determined and the monetary
authorities raise the money base growth at the beginning of the
period; fiscal authority leadership, In which the adjustment In the
primary balance |Is lower than that needed to stablilize the debt-GDP
ratio and monetary policy eventually gives in by making the
remalining part of the adjustment; monetary authority ladership, In
which the primary balance, If the adjustment is not conpleted, has
to undergo a further correction.

The analysis in section Il Is based on the assumption of a fixed
interest rate-growth differential. Such an over-simplification
has to be kept In mind in assessing the numerical computations
presented in section I11.

Scme of the consequences of relaxing the assumption of exogenelty
of the differential have been expiored by Galli (1985) and Masson
(1985).
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In a full employment model with consumption as a function of real
wealth and quantitative money demand, Galll (1985) shows that, If
(1) the Ricardian equivalence does not hold, |.e. real wealth
Iincludes government debt, and (11) goverrment debt and real assets
are imperfect substitutes, the Interest rate -~ growth rate
differential is a positive function of the stock of government
debt: a higher debt implies a higher risk premium; moreover, the
rise Iin consumption, brought about by the higher real wealth,
decreases the rate of growth of the economy.

Analogous results are obtalned by Masson (1985) in an over lapping-
generations model with uncertainty about govermment deficit
financing. In such a model, a rising debt, by affecting the
sub jective probability of future monetization, leads to a rise in
governemnt’s real borrowing costs which feed Into the deficit and
bring forward the prospects of debt unsustainabllity.

Both models point to the conclusion that the simplie requirement of
a negative differential at a point in time is not enough to assess

the sustainability of a set of govermment policies.

If, e.g., we assune that the Iinterest rate-growth rate differentlal
Is a linear function of the level of public debt :

r -y = -a+ +b, the non-linear differential equation (2) has two
stationary equllibria Iif oc +4-c[.c-+(“..,- Lm)m};o. Therefore,
the stable case corresponds to "small" seigniorage-corrected
primary deficits -@-[ﬁm-t,‘)m (qz/4¢, while In the case of
“large" deficits, the system is unstable.

In the case of the implementation of a credible fiscal adjustment
plan, the fall in the risk premium in interest rates has to be
welghted against the negative Keynesian demand Iimpact produced by
the lower budget deflicit.
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In the mediun run, the fiscal consolidation is likely to entail a
permanent reduction of the differential. In the short run,
however, the net effect depends on many factors, e.g. the
availabll ity of consumption-smoothing instruments, the expectations
of consumers on the "inevitability" of the fiscal adjustment, the
conf idence effect on Investment declisions, etc.

The short run effect Is Important because a possible unfavourable
impact on the differential may undermine the political
sustainabl |l ity of the fiscal adjustment.

In the model developed in Section 11, the effectiveness of monetary
authorities in contributing to the adjustment depends on the level
of the seigniorage tax base, |.e. the money base-incame ratio : the
lower the value of the seigniorage tax base, the higher the rise in
the growth rate of money base to extract a given level of
seigniorage.

Glven the current level of the money base - income ratio in the
main Industrial countries, Iif the central bank retalns a broad
target of monetary stability, any plan of debt stablllzation Is
bound to be (almost) entirely carried out by the fiscal
authorities.

Even in the case of Italy, where the money base-GDP ratio is
considerably higher than that In the other Industrial countries,
the rise Iin the growth rate of the money base, either at the
beginning or at the end of the period, necessary In order to
Iincrease the level of seigniorage non-negligibly Is Ilikely to
conflict with the requirement of monetary stability. Furthermore,
It is doubtful that, In Italy’s case, even the present level of
seignlorage could be maintained in the near future (10):

i) the abolition of capital controls in a context of (almost)
fixed exchange rates impllies a loss of autonany of monetary
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polilcy : the need for a further convergence of the
inflation rate toward the average of the EC could require
stricter monetary discipline;

i) the I|lberalization of capital movements in 1990 and the
single market In 1992 will stimulate competitiveness and
financial innovation in ltaly’'s repressed financial system
and require a lower reserve coefflcient; these effects are
likely to cause a drop In the money base-GDP ratio toward a
level typical of other Industrial economies.

Therefore, If the debt stabilization target Is to be achlieved, ltaly’'s
fiscal authorities would need to pursue a stronger adjustment in the
primary balance so as to offset the Iower level of the seigniorage
revenue.

In the above model, the only contribution that monetary authorities can
give to fiscal consolidation Is through rising the seigniorage tax
revenue. However, it has been shown (11) that in a model of an open
econamy with free caplital mobility, monetary authorities can, through a
once-for-all devaluation, reduce the interest rate on govermment debt.
Such a strategy will result in a partial implicit repudiation of public
debt.

A devaluation-induced inflation can be effective in the stabilization
of publlc debt provided that :

a) no further devaluation is expected, and

b) a virtuous fiscal behaviour Is credibly implemented.

The favourable effect devaluation on the debt dynamics Is twofold:

1) a once-for-all devaluation, by restoring the trust Iin the
currency, entails a reduction in naminal interest rates;
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i) the Induced inflation allows a further temporary reduction in
the Interest rate-growth rate differential. Moreover, If
prices are not perfectly flexible, the devaluation gives rise
to a temporary real deprecliation which may offset some of the
demand effects of the adjustment.

However, If after the devaluation the "permanent" differential remains
positive, the primary balance must eventually show a surplus.

The above considerations bring the Issue of credibllity of fiscal
authorities. An essential pre-condition to minimise possible output
losses and to guarantee, in the case of a fiscal package-cun-exchange
rate devaluation, a permanent reduction In the differential, is a
fiscal policy fully caomitted to public finance consol idation. Without
such a comitment, no cooperation (vs. conflict) scenario can prevent
the system to run Into the "debt unsustainabillty trap".

APPEND I X

The Determination of the Equil ibriun Adjustment

The solutions of equation (13) and (14) are, respectively :

F(2)+[am(0) +Z Lm Im %, o

-y T vy

£(0) *[qm(") +Zz=- i’m ]m o (r9)®
+ {Mo) - - z} €
r-9 (r-4)

(A1) b)) =

t o+

—For— t('E
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£0) +0E + k= + [Am@) +Z2% 2F - L Im

(A2) b(’t) = t_—j +
£ < * (-t
+f LE) o)+ Xt + ik + TGw(o) +2 +zF_£y}ér.‘J)( )
L =
for t2&

The stabilization of b(t) at the level attained at t=1t implies :

- .
L(E) = T +xt +4<:E4MCo)+z_°+z Ly T
~Y

(A3)

By substituting b('i':-) fram (A1) and solving for 0(

,» we obtain :
(M) X = U‘"‘BZF"&ZC‘_/‘K
. ("-5)‘2
where : Y = 07‘.9){“:(0) +WmLGw(o) —LME “E(O)(h‘_‘ﬂ)}ﬁ oo
A - .e_ch'-‘).)ﬁ-
= MC‘:—_ﬂ) > o
é—"'bﬁ_ A
S o A
/L{ .eo‘-:D}a _ 1 > )
(-9t

é = (r‘b)me
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>0



— 28 —

If fiscal authorities carry out an annual adjustment O(lb', then :

v—

.
ZF = g—-—-—— under Fiscal Leadership
©
L = M under Cooperation
e
K = u under Monetary Leadership.
A

If monetary authorities follow the rule G(t) = Gu(0) +$t, equations
(A1) and (A2) become, respectlively :

Jo) [am(@-tmIm o pw bW

a5y k() =

-y . (~y)? =3

+£L(°) _ floy+ [Gm(0)~lwm I X4 &w } e_("-.‘) )t
_ 3 (1)

_‘:_o‘- £ <+

- T ey AEATE@- L D)

k6)  b) = £E) + LGm(ed— LmIW +£b(‘c) - - A _}E
-y Y

{-or‘ t> +

By following the above procedure, we obtain the I|inear equilibrium
adjustment :

(A7) O(:U_MF

If monetary authoritlies are willing to raise G, by P: each year, the

equilibriun § corresponding to K=K is &:f-&.
wm
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SYMBOLS

b : market held public debt (% of GDP)

f : primary deficlt (-) or surplus (+) (% of GDP)

m money base (% of GDP)

r-y : Interest rate-growth rate differential

Im: Institutionally fixed nominal Interest rate on central
bank
holdings of public debt

Gn: rate of growth of money base

X ox/ 2t
ad Justment per lod
annual adjustment In f
annual adjustment In f which aliows the stabiliization of b
at t, glven Gp(t) = Gy(0).

zC. rise In G, at the beginning of the period

zF: rise In Gy at the end of the period

K : rise in the primary surplus at the end of the period

(C : cooperation ; FL : fiscal leadership; M. : monetary leadership)
vValues of the parameters used for the calculation of Tables 3-7 :
b(0) = 86,7%; f(0) : -2,2%; m = 13,0%; G,(0) = 9,0%; I = 5,5%;
t=3,7, 10; r-y = 1,0%, 2,0%, 3,0%.



— 30 —

0°€T  0°%1 941 891 8‘z1 9¢21 y1 €91 Le1 (u) orjexr ggo-oseq Lsuol
S‘g S €°s €°s 9¢g £y € Al 9% (™1) 1q3p JusWUIBA0YH
L1231 3O Yueg uo 93B1 3ISVIVIUT TERUTWON
L1 VALY 6‘8 ‘62 991 ‘1 ‘81 96T AN A4 (M) e9seq Louom Linseai] Jo 923BI YIM0lH
1°¢-  6°¢- 9‘¢- G‘o- 6°‘G- 89— 6°9- VA v y- (3) @dueteq Laeuwtad
L0 L1 %°C €1 rA %°0- 0‘1- 6°y— 8‘Z1- £ - 1)
TBTIUSIAIITP 238X Yimoa8 - ajex 3saxajul
168 6°8L 6°¢€L 769 %99 %65 0‘zs 8oy €y (9) 239°p pTaY 3I9jieW YDTYm jo -
196 6°C6 G‘g8 0‘y8 AV 0‘zL %99 1°19 0°6S (da® 30 %) 399p 103098 OIIqnd
8861  L86T 9861 S861 %861 €861 7861 1861 0861

sado3dweaed JUBAITOI

ATe3I ur 3qep oF11qnd jo yamoad oyl

1 °TqelL



6861 £eH ‘ETaRIZURUTJ-0DTWOUCDD suorzeuweiSoad [p ojusundoq

901n0g

*96‘c = Ut pue %0‘c = m Suyunsse £q
poleTNOTED €31qOp PIaY-3Iaaew JO 3IS0O0 a3eaaAr 9yl ST 9311 3IS9I93uUT Y3 ¢oumeafoiad TeyoFIJO 3yl wWOIJ PIIBINOTE) Aav

LT 8¢t 8¢t 1°C L0 (1) TeTIULI23ITP 238X YImoa8-33ea 3Is0I93U]
2901 s‘sot 0°co1 L°66 196 (w + q) 3q9p 03298 d1Iqnd TEIOL
9L 1°6 901 LARY! 11 jusweainbax Suymoaioq 103098 OITqNg
‘8 8‘s %6 °6 v‘g uapanq 3sazajul
90 €o- °1- ¢t~ 1¢- (+) snidans jyo (-) 3ITOTIaPp Laemyiad
2661 1661 0661 6861 8861

(4@ 30 %)

6861 AP UT JUSWUIBA0H UBTTE3I] 9yl 4£q

pojuosoid sweaZoad ooueulj OFIqnd WIoj-UNfpouW oy3 JO S3I9JAE]

¢ 91981



— 32 —

Table 3 :

Linear adjustment in the primary balance to be carried out from O to ;: to

stabilize b(t) at T, given Gy = Gu(0) : ¥ , (£(F))

t 3 7 10
r-y
1,6 0,9 (0,45) 0,4 (0,50) 0,3 (0,54)
2,0 1,2 (1,38 0,5 (1,53) 0,4 (1,64)
3,0 1,5 (2,34) 0,7 (2,62) 0,5 (2,83)
Table 4 :

Rise in the money base growth to stabilize b(t) at t = E, when the annual
adjustment carried out by fiscal authorities is half of the equilibrium

one : (&‘— ‘b’/z_) , 2C, zF

T 3 7 | 10
r-y
1,0 (0,44) 10,0 10,4 (0,19) 10,0 10,8 (0,14) 10,0 11,1
2,0 (0,60) 13,4 14,2 (0,27) 13,4 15,4 (0,19) 13,4 16,3
3,0 (0,76) 16,7 18,3 (0,34) 16,7 20,6 (0,25) 16,7 22,6
Table 5 :

"Jump” in the primary balance at t = ?, needed to stabilize b(t), when Eiis
half of the equilibirum adjustment and Gy = Gu(0) .,
(X= ¥/2 ), K, ), (£*(®))

T 3 7 10

r-y
1,0 ](0,44) 1,3 0,5 (0,5) (0,19) 1,4 0,6 (0,5) (0,14) 1,4 0,6 (0,5)
2,0 |(0,60) 1,8 1,4 (1,4) (0,27) 2,0 1,7 (1,5) (0,19) 2,1 1,8 (1,6)
3,0  |(0,76) 2,4 2,4 (2,3) (0,34) 2,7 2,9 (2,6) (0,25) 2,9 3,2 (2,8)
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Table 6:

Equilibrium level of the debt-GDP ratio, under equilibrium adjustment,
(b* \ 5( ='U) cooperation (bc| &=b’/2) fiscal or monetary leadership,
(bFL = pMUYK=¥/2)

t 3 7 10
r-y
1,0 90,6 88,7 92,6 95,9 91,3 100,8 100,0 93,3 107,1
2,0 92,0 89,3 94,7 99,2 92,9 106,0 104,7 95,7 114,9

3,0 93,3 90,0 96,8  102,4 94,6 111,5 109,5 98,1 123,4
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Footnotes

(1)

(2)

(3)

(4)

(5)

(6)

(7

See, e.g., Bulter (1985), Cividini-Galli-Masera (1987), Galli-
Masera (1988), Masera (1987), Spaventa (1987).

Sane of the implications for debt sustainability of relaxing
the assumption of a fixed Interest rate-growth rate
differential will be explored in the final section.

Other monetary rules, e.g. a constant share of the overall
deficit is money financed, have been explored In the
| lterature. For a detalied discussion, see Cividini-Galll-
Masera (1987).

The term 1 + t (r - y) - efF = VIt g negative.

Lets call t(r - y) = x and rearrange : 1 + X < e€X. By taking
the logarithm of both sides we have : In (1 + X) < X

which is always true, In that In (1 + x) lies below the 45
degree |ine for any value of Xx.

The term 1 - e(F = ¥)t (1 - ¥(r - y)) Is positive. As In
footnote (4) lets call T:(r - y) = X, rearrange and take the
logar ithm :

X < =In (1 - X) which Is true for any value of x.
See footnote (4).

Several authors have used "fixed-parameter" analysis to
investigate the growth of public debt In Italy. See, e.g.,
Clvidini-Galli-Masera (1987), Masera (1987), Rossi-Salvemini
(1987), Spaventa (1984, 1987). For a coamwprehensive set of
papers on the consequences of high public debt in the Italian
exper ience, see Giavazzi-Spaventa (1988).



(8)

(9)

(10)

(11)
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See Documento di programmazione econamico-finanziaria, May
1989.

Here we impticitly assune that the expected Iifetime of the
Govermment |s longer than t = 3. Since the average |lifetime of
Governennt Iin ltaly Is only a few months, the difficulty In
pursuing a stronger adjustment could be easily explained.

For a recent analysis of the behaviour of the seigniorage tax
In ltaly during the period 1876-1987, see Bruni-Penati-Porta
(1988). Analyses of the seigniorage tax revenue In several
countries can be found in Glavazzl (1989), Drazen (1989), and
Grilll (1989).

See Buti (1990), Calvo (1989).
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