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1.Introduction

The recent economic crisis has given birth to a wide debate about the
effectiveness of fiscal policy. The discussion began in the USA in 2007, when
former President George W. Bush signed $158 billion in tax cuts in order to stop
the first symptoms of this disease. One year later Obama settled at the Whitehouse
and he had to face one of the biggest economic crises of capitalism. In 2009 he
pushed $789 billion into the economy, followed by other expansionary fiscal
policies still used to date. Meanwhile, the crisis spread through the European
economies and western policy-makers started to think how to boost GDP and
growth. However, fiscal programs of European economies have been less
expansionary than American ones, because of fiscal constraints set by the
Maastricht Treaty. Now some European countries, such as Italy and Greece, are
implementing restrictive policies to reduce the high burden of their respective
public debts.

On the other side, central banks have set the policy rate close to zero in order to

restore the credit market and help economic recovery.

The multiplier of a fiscal variable measures the effect of a unit increase of that
fiscal variable on the GDP. Therefore, one of the main issues in Macroeconomics
Is estimating the size of the government spending and tax multipliers, namely how
much the GDP increases after a rise in government expenditure or a cut in
taxation. The size of multipliers depends on the behaviors of the economic agents:

firms, households and policies makers.

In this work we are going to analyze fiscal multipliers in an economy
characterized by heterogeneity of households and nominal rate fixed at zero. The

model of this paper is built on Eggertsson and Krugman (2012, EK henceforth).

In this summary we do not report all the steps of the model, but we just provide

with the economic intuitions and the results we have found.



The paper is organized as follows: Chapter 2 describe the behaviors of
participants in this economy. Chapter 3 explains in detail what we intend for
“deleveraging shock”. Chapter 4 calibrates the model to compute the value of

fiscal multipliers after the shock. Chapter 5 concludes the work.

2. The Participants of the Economy

There are two kinds of households: a fraction of xg savers (type “s”) and ¥ of
borrowers (type “b”). The latter are more impatient since they have a lower
discount factor: B(s) = B > B(b).

Borrowers prefer to consume more today and borrow to do so. On the contrary,
savers are more patient and prefer to save something to smooth consumption over
time. Households maximize a utility function, separable between consumption C}
and hours of work H}. C} refers to a Dixit-Stiglitz aggregate of a continuum of
differentiated goods giving the producer of each good market power with
elasticity of demand given by 6. Each household i has to maximize the following

utility function:
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W, (i) is the hourly real wage received by each agent at the beginning of the

<D, > 0.

period; P, is the aggregate price index; B,(i) is the amount (in nominal terms)
borrowed by agent i; i, is the nominal interest rate, that is the return on one period
risk-free nominal bond; r; is the risk-free real interest rate on a one period real
bond; 7}, 7F and 7{ are the tax rates on labor, profits and consumption, equal for
both types; II; is profit from ownership of firms, distributed in equal shares

among agents; T, (i) denotes lump-sum taxes, different for the two types.



The first equation is the budget constraint: on the left hand side there are
revenues, and on the right hand side there are expenditures. The second constraint
is the debt limit: the total real debt (real face value plus interests) must not be
higher than a positive exogenous value D;, expressed in real terms (note that the

debt limit can be different in each period.)

The nominal interest rate is fixed in every period by the central bank according to
the following Taylor rule:

i = max(0,r* + P my).

where r* is the natural interest rate (namely the real rate if prices are fully
flexible), T, IS the rate of inflation and
¢ > 1 measures the degree of aggressiveness of the central bank against
changes in the price level. Notice the presence of a zero lower bound: nominal

rate cannot be negative.

Fiscal variables (lump-sum taxes, tax rates, public consumption G, and public

debt) are fixed by the government, which must respect the following budget

constraint:
BY p,_ B/ .
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assume that current or future 77 will be adjusted to satisfy government budget

constraint.

Firms produce the differentiated good maximizing after-tax profits over the
infinite horizon, subject to technology Y; = AH, = AHX*(s)H}*(b) and the
demand of households and government. A fraction A of the firms sets prices freely
at all times, while a fraction (1 — A) charges prices one period in advance. This
way, we exclude perfect price flexibility. Firms have to decide also the amount of
hours worked by each type i.



We assume that all profits are paid out as dividends and that prices are exclusive
of the consumption taxes.

2.1 The linearized model

Now we report the results of the households’ and firms’ problems. The equations
are linearized around a steady state with zero inflation. We suppose that in t-1
borrowers are in a steady state in which the debt limit is binding for them, because
of their impatience to consume.

If not indicated differently, the lowercase letters denote the difference between the
corresponding variable and its steady state, divided for the steady state of the
output. Letters with a bar denote the steady state of the corresponding variable.

All the parameters are positive and are defined in the full work.

Linearizing the households’ first order conditions we obtain the consumption
functions of the two households and the aggregate labor supply; (4) is a

linearization of the good market clearing condition and the production function.
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We can notice the big difference between (1) and (2), the equations giving the
consumption of households. The consumption function of the borrowers is
increasing in current output and decreasing in taxes. Suppose an increase in
government spending: this policy increases output, so inducing borrowers to
consume more, generating a second round of output expansion and so on.
Moreover, borrowers’ consumption also positively depends on current inflation

which reduces the real value of their debt.



On the other hand, savers’ current consumption depends on the expectations on
future consumption (and therefore on the expectations of future income):
government can affect their decisions just by modifying the consumption tax rate.
This happens because savers are more patient and prefer to smooth consumption
over time. On the contrary, borrowers do not care about future, do not save and

spend all their current income.

As far as the supply side of the economy is concerned, by the profit maximization
problem of the firms, after a linearization, we get the following relationship:
my — Ee_qmy = kye — koge + ua(nets +nwt?) (5).

The last equation represents an aggregate supply line (AS), a relation between
prices and production: if inflation is higher (lower) than expected, output will be
above (below) its steady state, everything else being equal. This line is upward-
sloping with a slope equal to k in a (y,, ;) plane. Higher output increases real
wages, namely firms real marginal costs: the fraction A of firms react by raising

their prices.

3. A Deleveraging Shock

Now we are going to explain the intuition of EK.

When the debt limit experiences an abrupt drop, people having too high a level of
debt (“borrowers” in the model) must deleverage and we assume they must do it
in one period. They have two possibilities: to consume less or to work more;
borrowers’ dropped consumption reduces the natural interest rate by allowing
savers to pick up the slack: if the reduction of the natural interest rate is big
enough, the desired nominal interest rate can become negative; monetary
authority sets it at zero (because of the zero lower bound) and cannot offset the
output drop, which decreases below the potential. The economy falls in a liquidity
trap: monetary policy loses effectiveness as it can no longer lower nominal
interest rates and provide a good stimulus; economy is in a trap, as any injection
of liquidity has no effects on nominal rates.

The recession is worsened for the consequent deflation, which increases the debt

burden, further reducing borrowers’ real income. The last step of this process is



called “Fisher Effect”. In his explanation of the Great Depression, American
economist Irving Fisher stated that in a crisis situation characterized by a liquidity
trap a deflation can be very dangerous for the economy, as it makes debtors
poorer and increases the real interest rate. The consequence is lower spending,
which generates lower output, which causes a lower level of prices, starting the

vicious circle again.

We assume that in t an unexpected and permanent deleveraging shock hits the

economy and borrowers have to deleverage in one period. After the shock, the

debt limit remains stable, reaching its steady state:
D, =D < D,_,.

In order to simplify the analysis, we split our economy between “short run”
(denoted with S) and “long run” (denoted with L), and we assume that shock
arrives in the short run. In the long run, we assume that fiscal variables are in their
steady state values: this implies economy reaches the steady state with’: y, =
¢ =cP=m, =0,i, =" Notice that, because of the specification of the
Taylor rule, prices remain to the short-run level?.

Moreover, we assume that the shock is big enough to force the central bank to fix
i = 0.

By plugging (3) and (4) in (2) and by considering the last assumptions, the

consumption functions of both households become:
c§ = o(F = ncts)
¢ =1 [.uny — 9o gs — (1 — o)l — po(1 = 6my) T + Spgnc 7§ — D
+Yorts + VoBF — t8 = ycTi,
where D = Dt‘TE_E is a measure of the shock size.

By using (4), we can derive the following aggregate demand (AD):

! We remind that y;, ¢, c? are deviations from the steady state divided by the steady state of the
output.

% In the full work we present an extension of the model in which central bank fix long-run prices at
pre-shock level. By this new rule, AD slope changes and so does the size of multipliers.
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By considering that the shock is unexpected, so E,ms = 0, AS line becomes:

s = kys — kogs + pa(neté + nuty).
The following graph shows both lines on a plane:

A
T AD

AS

>

Figure 1 Vs
We can observe that also AD is upward sloping: a higher inflation reduces the real
value of the debt, boosts borrowers’ spending and therefore it increases the output.
In normal conditions, this line is downward sloping, because central bank

increases the nominal rate if inflation is higher, depressing aggregate

consumption. However, in this situation central bank would like to reduce the

nominal rate to stop deflation, but it cannot because there is a zero lower bound:
the economy is in a liquidity trap.
By plugging AS in AD we can get output as function of fiscal instruments.
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We define a4, a,, as, a4, as, by, b, in the full work. Notice that if the government
does not intervene (so all the fiscal variables remain at their steady state), ys =
b,¥ — b,D < 0 with a big deleveraging shock: this means that the output falls

under its steady state.

4. Fiscal Multipliers

Now we are going to show that government has good instruments available to

improve the situation.

The following analysis considers operator A as the variation with respect to the

benchmark of no changes. We remind that ys, gs and t2 are deviation from the

. = A A . . . .
steady state as a fraction of Y. Therefore, ﬁ and%:b give us the increase in Y; in
s —Atg

Dollars, after respectively a one Dollar increase in G and one Dollar reduction in
TS .

On the other hand, tax rates are simply deviations from their steady state. So a tax
rate multiplier measures the percentage increase in Y if that tax rate decreases by
1%.

We calibrate the model by using parameters which are standard in American
Macroeconomic literature.

The following table lists the values of fiscal multipliers, if borrowers represent
half of households or if they are one-third of the population. We remind that each

policy is financed with an increase in savers’ lumps-sum taxes.
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Multiplier Xp=0.5 Xxp =0.33
A
A;’S _— 254 152
S
A
- Ay:b = a 1.8 0.63
S
A
Ayic = az 1.54 0.85
A
Ayiw = a, 063 021
A
Ays
T 0.31 0.11
S
Table 1

We can immediately notice that fiscal policy can be very effective in boosting the
output: this is due to the behavior of borrowers, whose consumption directly
depends on the available income. Suppose an increase in public expenditure: this
policy increases y, (because g, is a component of the aggregate demand), this
increases borrowers’ income and in turn gives stimulus to their consumption.
Moreover, an increase in g, generates inflationary pressures which reduce the real
burden of the debt, giving another stimulus to borrowers’ spending. If we lower
the percentage of borrowers, the multiplier is smaller, but remains above the
unity.

Also a reduction in borrowers’ lump-sum taxes have a high impact on output,
because borrowers have more money to spend. Obviously, by reducing the
number of borrowers, the multiplier is lower.

A reduction in consumption tax rate is the only policy which increases also the
borrowers consumption (see equation 1). However, a lower ‘L:;C implies also a
lower wage for workers and this decreases the consumption of the borrowers (see
equation 3). By lowering the number of borrowers, the multiplier is also smaller;

albeit a lower reduction than the one occurring in the previous case.
If government reduces the 7% and 75, the effects on output are less relevant:

differently from a reduction in &, these policies do not affect savers’ decisions. If
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we reduce the share of borrowers to 1/3, the response in output after these policies

becomes very small.

The following graph shows the shifts of AD and AS after an increase in
government spending. In the new equilibrium (point B), output and prices are

higher.

A

AD1  Ap,

s
AS;

AS;

Figure 2 Vs

5. Conclusions

This paper analyzes a set of economic policies aiming to boost GDP after a
deleveraging shock has led the economy in a liquidity trap.

In line with the literature, we find remarkable effectiveness of fiscal policy
(financed with lump-sum taxes on savers), when central bank is forced to fix the
nominal rate at zero. We notably get high multipliers if government decides to
increase its spending or to cut consumption tax rate. Also a reduction in lump-sum
taxes is very effective, but only if targeted on borrowers.

These above results are mainly due to the increase in borrowers’ consumption,
which positively depends on income and price level (higher prices reduce the real
value of their debt). For instance, an increase in government spending leads to
higher income and higher prices, borrowers spend more and this leads to another

income expansion, and so forth. If we consider a cut in labor or profit tax rate, the

12



multiplier is smaller: in this case, the impact on borrower’s consumption is not so
large.

The effect of a deleveraging shock is not only the GDP contraction: it also reduces
the price level, generating a deflation which makes borrowers even poorer, thus
starting the Fisher effect. Government can stop the Fisher effect, as its
expansionary policies have a positive impact on prices.

Therefore, we can state that when the economy experiences a deleveraging shock,
fiscal policy has effective instruments to avoid a crisis period. However, policy-
makers should carefully evaluate the number of borrowers and the degree of price
flexibility of firms®: these are two key variables to the effects of fiscal policy.
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