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Abstract

After the subprime crisis, many government deficits rose sharply, especially
Greece and Ireland. Their default rate rose greatly than before. Under this difficult
situation, what kind of fiscal policy should the government enforces to prevent it from
bankruptcy? We follow the model in Uribe (2006) as our framework but adding the
production function and the government expenditure function to analyze the effects of
different fiscal policies on the government default rate. The results tell us that when
the government uses countercyclical fiscal policy and weak procyclical fiscal policy,
the change of the default rate is opposite to the technical shock. On the contrary, when
the government uses strong procyclical fiscal policy, the default rate is positive
relation with the technical shock. This implies that governments, such as Greece and
Ireland, should use strong procyclical fiscal policy to reduce their sovereign risk

under the recession.

Keywords: DSGE -~ fiscal policy ~ sovereign risk



Contents

R 1 (o 1o 11T (o] o 1
I 1Y/ (o] 11 VZ o] P 1
1.2 LItOratUIE TEVIEW . .. .o ettt e e e e e e e e e e e e e e e, 2

2. The MO . .. e e e

2.1 HOUSENOI. .. .o e e e e e e e e e T

2.2 The fiscal aUtNOrItY... ..o e e 9
2.3 EQUILIDIIUM . ..o e e e s 10
3t DIHSCUSSTON . .. .ttt e et e et et ettt et e e et e et e e e e e e n 14
3.1 The countercyclical and procyclical fiscal policy...........cccoveviiiiiiiii i, 14
3.1.1 The relationship between 7 and g .........coovieiriieiiiiiiie e, 14
3.1.2 The relationship between &,and & uvvvveeeieeiiiiiiiii . 15

3.2 Other factors and the policy implication...........c.occoevi i, 16
o] 3 [o] (V1] o P PP PP 19
=] (=] £=] T T S ST PP 20
N o] 0100 | G O 21



1. Introduction
1.1.  Motivation

In the middle of 2007, the subprime crisis began. This made the American
economy fall into recession. Due to the derivatives traded worldwide, this crisis
affected not only the U.S. but other countries in the world. In response to the crisis,
many governments use the fiscal tools to help the banks and financial system from
crash. The fiscal expansion causes the quick accumulation of public debts. As a result,
some governments went into financial difficulty. Iceland even went bankrupt in 2009.
The same scenario also occurred to other Europe countries, Ireland and Greece. Both
of them issued lots of debt to relieve the pressures of recession. With the great deficits,
the possibility of government’s default surged. Other countries such as the US, Spain
and Portugal also face the same risk. Finally they have to seek the assistance from
IMF and the European Union. The debt risk has demonstrated the close relationship
between the possibility of government’s default and the government expenditure
without well control of the debt issues. This is the main reason that we want to find
out the factors that make the governments turn insolvent.

The issue of the government’s default rate was studied by Uribe (2006). He tried
to obtain the default rate endogenously to explain the Argentine debt crisis in 2001.
The Argentine debt crisis occurred due to the failed monetary policy that pegged the
peso/dollar exchange rate. With the fear of government payment ability, the Argentine
government defaulted eventually. The author sets up a DSGE model to discuss about
the default rate with different specifications of monetary policies such as the Taylor
rule, price targeting, and exchange rate targeting. Under these monetary-fiscal regimes
the government inevitably defaults. However, there is no government spending and
the output is exogenous in his model.

By using the model in Uribe (2006) with the endogenous output and government
1



expenditure, we want to investigate how the default rate may vary with different
public spending. Particularly, we want to analyze the impacts of procyclical and
countercyclical fiscal policies on the default rate. This is useful for the government to
consider how to maintain the low sovereign risk while taking the expansionary fiscal
policy. It is also useful for the investors to distinguish which country may have a
potential risk to default.

Here, we state the results briefly. The fiscal policies do have effects on the
default rate. When it is countercyclical fiscal policy, the government default rate will
have negative relation with the technical shock. When the government applies weak
procyclical fiscal policy, which means the government spending responded to the
output is smaller than the income tax rate, the default rate will also be negative
relation with the technical shock. But when the government uses strong procyclical
fiscal policy, which means the government spending responded to the output is larger
than the income tax rate, the default rate will be positive relation with the technical
shock. The initial deficits also affect the default rate. A country with higher initial
deficits will face a higher default rate.

This paper is organized as follows. The first section is the motivation and the
questions that we want to analyze and the literature review. The second section is the
model setting which extends the model of Uribe(2006). In the third section, we
discuss the results which were derived from the model and the last section is the

conclusion.

1.2.  Literature review
The government default is not a new topic to economics. People usually think
that the government will not crash, but these scenarios never stop happened. From the

book “This Time is Different” which states the history of country’s bankruptcy, we
2



can see that even the advanced countries such as England, the US, have defaulted
several times in the history. But the issue of government default was never discussed
until it suddenly happened.

The research about the government default has been studied from different points
of view. Caballero and Krishnamurthy (2004) talked about the reasons why
countercyclical fiscal policies are fine in some countries during crises but resulted in
bankruptcy in other countries. They assume that during an external crisis, the supply
of funds is constrained and thus has limited financial depth. Therefore, the
crowding-out effect occurred. In other words, with the limit available fund, the more
the government borrows the less the private sectors invest. The situation is more
severe in emerging countries than that in advanced countries. The reason is that the
author sets the available funds is affected by the level of the government credit. When
the government is responsible for its debt, the investors will supply more funds. When
the government has no fiscal discipline, the investors will reduce the borrowing.
Because of the constrained funds, the crowding-out effect was even large during the
crisis than during the normal time. This situation lessens the effects of expansionary
fiscal policy and finally runs into crash. However, in the reality, the reduction of the
investments may not be entirely caused by the crowding-out effect. During the
recession, the firm usually decreases its supply and lowers the investment for the next
year. Therefore, the government needs to offset the private investments by the
expansionary fiscal policy to maintain the aggregate demand for output. Moreover,
this paper sets the government default rate as an exogenous factor. This is not true
because the initial debt, the structure of the liabilities and the tax revenue will also
affect the government payment ability.

The disaster of default will happen not only during the crisis. Three papers

discuss about the government default in the normal times include Romer (2006),
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Uribe (2006) and Bi (2010). In Romer (2006), he sets up a model to characterize the
government default rate. The author has two points. First, he thinks that the investors
will borrow if the expected return rate equals to the risk-free interest factor. Second,
the government will default if the tax revenue is not equal to the matured liability.
There are two equilibriums in this model. The first equilibrium occurs when the
interest rate is slightly above the risk-free interest rate and the possibility of default is
very small. The second equilibrium occurs when the possibility of default is 1. This
means that the investors will not borrow the money at any interest rate. This model
illustrates not only the government but also the investors” behaviors. It clearly tells us
that the government default happened for several reasons. On one hand, the
government foundations which are described by the distribution function of the tax
revenue will affect the probability of default. On the other hand, the exogenous
variables can also affect the probability of default. This means that even two countries
with the same distribution function of the tax revenue will have different probabilities
of default. However, this model does not have government spending and lacks
microeconomic foundation to determinant the quantity of available funds in the
equilibrium.

Uribe (2006) used another way to describe the issue of government default in the
normal times. The author sets a Dynamic Stochastic General Equilibrium model that
has micro-foundation for household and government. The household knows that there
is the possibility that the government defaults a fraction of its liability if it does not
have enough money to pay the interest. In the equilibrium we can derive the default
rate endogenously. The formation of the default rate tells us that if the discounted sum
of the expected tax revenue equals to the initial debt, then the government will not
have to default even it has lots of deficits right now. The result is distinct from Romer

(2006). Because in Romer (2006) the government will crash if its tax revenue is
4



smaller than its debt when the debt is due. In Uribe (2006), the payment-ability is
measured through its life time. This means that the government will not default if the
lifetime income is more than the lifetime deficit. The author continues to analyze the
default rates under several monetary policies. When the central bank uses the Taylor
rule as their monetary policy, the economy will have hyperinflation. When the central
bank uses the price level targeting as their monetary policy, the government gives up
its ability to inflate away part of the real value of its liabilities in response to the
negative fiscal shocks. It turns out that the government can not peg the price without
default. But the author lets the output as a constant and assumes no government
spending for simplification. Both of the assumptions are not consistent with the reality
and the results can be different if these assumptions are relaxed. With the growth of
economy, the government could afford more deficits. Hence, the assumption of the
output will definitely change the government payment ability.

In the research of Bi (2010), the author considers the model similar to Uribe
(2006) that the government may partially default on its liability. In addition, this paper
adds exogenous government expenditure, letting the tax rate endogenously
determined, and sets a countercyclical lump-sum transfer to households. These
assumptions make the model more close to the reality. The results show that the fiscal
limits, which means the ability and willingness of the government to service its debt,
is affected by the degree of countercyclical policy responses. The more lump-sum
transfers level the more dispersed distributed the fiscal limits are. Finally the author
finds a relationship between the default risk premium and the government debt, which
is also found in Uribe (2006). Although the author has implemented the government
spending, he sets it following a form of AR(1) which is not always right. In advanced
countries the fiscal policy is usually countercyclical and the fiscal policy is

procyclical in emerging countries. This phenomenon was found in Caballero and
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Krishnamurthy (2004). Therefore, if we want to describe the relationship between the
default rate and the fiscal policies more accurately, we should set the fiscal factors
more carefully.

The effects of fiscal policy were also discussed a lot in the previous literatures.
The expansionary fiscal policy can stimulate the country economy, boost the demand,
but it also results in accumulating the government deficits, raises the government
bond premium. This is always a dilemma to every country to weigh gains and losses
between the costs of government debts and the effects of expansionary fiscal policy.
Furceri and Mourougane (2009) used DSGE model to prove that although it will
increase the deficits, the fiscal policy has great effects to boost the demand in the
short term. The increase in the public investment has the largest short-term effect. The
rise in the public consumption can also significantly affect the GDP. Tax cut is the
least effective in supporting the aggregate demand. In the paper of Devereux (2010)
also talks about the effectiveness of fiscal policy. But it sets the time during the crisis
that is usually accompanied by a liquidity trap. Under the liquidity trap, the
government spending is more useful with deficit-financed than with tax-financed. The
tax cut that usually have no effects in the normal time can also be highly expansionary
in the liquidity trap.

Expansionary fiscal policy seems to have benefits to the economy but it also
makes the country’s deficits increased. In the next section we will built a model of the
relationship between the fiscal policy and the government default rate. Then, we will

analyze what kind of fiscal policies will cause the default rate change.



2. The Model

2.1.  The household
Consider an economy with a large number of identical households, and the

preferences described by the utility function
max Eti AU(c,l) 1)

t=0
Where c, denotes consumption of perishable goods and |, denotes leisure.
U(c,l,) denotes the single-period utility function, e (0,1)denotes the subjective
discount factor, and  E, denotes the mathematical expectation operator conditional on

the information available in period t. The function U(c,l;) is assumed to be

increasing, strictly concave, and continuously differentiable. In each period t,
households distribute their wealth to consumption and labor supply to maximize their
utility.

In each period households have incomes, firm’s profits and interest rate from

government debts holding, as their wealth. But the government bonds are risky assets

that they may default for a percentage of the amount, denoted by &,. Thus, the gross

interest rate return in period t is denoted by R,,B,;(1-9,). Households earn
incomes by offering their labor, but they have to pay a percentage of income for tax.
B, denotes nominal government debts that households want to purchase in period t.

In addition, this model is under the perfect competitive market which means that the
firms’ profits is zero, thus we will not put the factor of firm’s profits in the budget
constraint. Totally, we can derive the budget constraint of the household in period t

as follows:



(1-7z)Pw(1-1)+R B ,(1-5,)=Pc, +B, 2
The right-hand side of the budget constraint represents the uses of wealth:
consumption spending and the purchases of government bonds. The left-hand side of
the budget constraint represents the received wealth: the real income after taxed and
the interest rate return from government bonds.

The household chooses the set of processes {ct,lt, Bt} to maximize (1) subject

0
t=0

to (2), assume the set of processes {P,R_,, 7,6, W} . as given. When we set the

t=0
utility function as U(c,l,)=Inc,+biInl, , where b>0, and let the Lagrange
multiplier on the period t budget constraint be ﬂ%/Pt. Then, use the Lagrange

method to solve the utility maximization we can get the following first ordering

conditions:
1
Ct = (3)
A
b
XTI X
~ A[Jrlﬂwl B ﬂ‘[ﬁt
E, {Rt(l 1) P }— P ()
Let the production function as
Yo = A\(l_lt) (6)

This is one of the different assumptions to the Uribe(2006). In his paper, he sets the
output as a constant in each period. Together with the goods market clearing

condition:
y,=C +0, where g, isthe government expenditure (7)

We can derive the consumption, labor supply and the Lagrange multiplier in terms of

the exogenous variables (see Appendix 1):
8



C = (1_Tt)Wt(A — gt)

CAb+(-7)w, ®
1 — (1_Tt)Wt +bgt (9)
CAb+(-7)w,
j = Ab+(@A-7)w, 1 (10)

(1_Tt)Wt A -0

2.2.  The fiscal authority

In period t, the government expenditure is organized by the fiscal policies and
the interest rate, denoted by ¢, , R, ,B., respectively. The wealth of the
government comes from the income tax and we set the tax rate as a constant for
simplification, denoted by 7. The government can accommodate its deficits by

financing the government bonds which have to pay the interest R, in the period t+1.

Additional, we assume government bonds are risky assets. For each period the fiscal

authority may default on a fraction &, of its total liabilities. With these assumptions,

we can write the government budget constrain as follow
Bt = Ptgt+Rt—1(1_5t)Bt—1_TPtvvt(1_lt) (11)

The government spending is another key point in this paper. Because in Uribe
(2006), there is no government expenditure in the government budget constraint.
Therefore, the result of the government default rate will not be affected by the fiscal
policy. In order to analyze the effects of the different fiscal policy to the government
default rate, we set the government spending as a response to the outputs, denoted as

follow:
9. = 9y, (12)

The factor g represents the type of the fiscal policies. When g >0 means the

government uses procyclical fiscal policy. The government will increase its spending

9



during the boom and reduce the expenditure during the recession. On the other hand,
g <0 implies the government uses countercyclical fiscal policy. It will reduce its
spending during the boom and expand its expenditure during the recession. In
addition, the negative government expenditure can be seen as a tax which is levied by
the government to compensate its deficits.

By this assumption, we can show that the government default rate will be influenced

by the fiscal policy. This topic will be discussed more detailed in the next section.

2.3.  Equilibrium

In equilibrium, every market must be cleared. That means:
Y, =C, +0, (13)
A=W, (14)

Equation (13) is the goods market clearing condition. The output is determined
by the consumption and the government spending. It is the most different from the
Uribe (2006) which has no government spending and takes the output as a constant.
Equation (14) is the labor market clearing condition which is derived from the
marginal product of labor equal to the real wage.

With the first order condition from household utility maximization, eq.(5), eq.(8),
eq.(9), eq.(10), the government budget constraint, eq.(11), the assumptions for the
production function and the government spending, eq.(6), eq.(12), and the market

clearing conditions, eq.(13), eq.(14), we can define the equilibrium as follows:

Definition : The competitive equilibrium with rational expectation is a set of processes

{R.B,R.,5, 4, W,0,l ]} satisfying the following conditions:

10



. Ab+(@1-7)w, 1 15)

@-72w,  A-g,
. @-7)A +hbg, (16)
" Ab+(1-7)A
P A,| 1
1-5, )t == 17
B, =Rg +R.(1-5)B,-rRw(1-1) (18)
IlmﬁHﬁl/ﬁiHJJrlE Rt+] (1 5’(+j+l) P =0 (19)

Equation (17) is the Euler equation derived from the eq.(5). Equation (19) is the
household transitivity condition.

Now we started to derive the government default rate. First, multiplying the

left-hand and the right-hand sides of eq. (18) by R (1-0,,,), we can rewrite the

equation as follow:
RtBt (1_5t+1) . Rt—lBt—l(l_é‘t)Rt(l_é‘Hl) +[Ptgt _TPtWt (1_ It)] Rt(l_é‘t)
and iterating forward j times. Then we can get:

Rt+JBt+](l +]+1) ( )|:H |:Q1+h (1 +h+1)i|

+i|:H I:2t+k (1 +k+1)i|[Pt+hgt+h TPt+hW+h (1 It+h)]

t+j+1
ﬂJrJ* ﬂ‘t+j+l

t+j+1

Multiplying the above equation both sides by one obtains:

ﬂt+]+lﬂ‘t+1+1R1+J F)t+J (1 5t+1+1) ﬂHHlﬂ'lRt_l t1(1 5)|:HRt+h(1 5t+h+1) t+h /ll+h+1
o t+h+l A‘Hh

+z HR”k(l +k+1) s M}ﬂnh[guh W, (1— |t+h)] i

h=0L k=h t+k+1 A‘Hk

For simplification, we use eq.(17) and forward h times. Then, we can have:

11



RHh (1_ é‘t+h+l) PHh @ = i (20)
Pt+h+l ﬂHh ﬂ

Using eq.(20), we can rewrite the equation above the eq.20 as follows (see Appendix

2):

B

51 ﬂt - 5t) + Zi:ﬂuh {ﬂnh [gt+h = TWein d- It+h)]}

Bt+j _
P (1_5t+j+l)_ﬂ1Rt—l

t+j+1

ﬂt+]+lﬂ‘t+j+lRt+j

Applying the conditional expectations operator E, on both sides of this expression,

taking the limit for j — oo, then we can get:

: +j+ B+' B._
IJEI]O E, l:ﬂt : 1/1Hj+1Rt+j Pt J (1_§t+1+1)}:ﬂ1Rtlt?l(l_é‘t)ﬂt
t

t+j+1

+Et {Z ﬂnhﬂ‘nh [gt+h \74 z-WtJrh (1_ It+h)]}
h=0
Using the eq.(19) one obtains:

B;_l (l_ @)ﬁt = Et {i ﬁuhﬂnh [TWHh (l_ It+h) —0iin ]}

AR

Diving the above equation both sides by ', then we can derive the government

default rate as follow:

0

Zﬂh Et {ﬂ‘H—h [TWt+h (1_ It+h) - gt+h ]}
5, =1-14=2 (21)
ARLBL/R

Using the eq.(12) we can obtain the relationship between the government spending

and the technical rate(see Appendix 3):

g = g(l-7)
" (1-7)+(@-g)b

A (22)

With this equation, we can also get the form of the Lagrange multiplier as following

equation(see Appendix 4):
d-7)+@1-g)b 1
1-7)1-9) A

A= (23)

12



By the eq.(16) and eq.(22), we can also find the form of the labor supply which is a

constant variable(see Appendix 5):

3 @d-7)
= v @)

Using the eq.(21), eq.(6) and eq.(12), we derived the following equation:

S BE (2w A 0=l ) (e~ Q)
G =1-22 (25)
AR.BLP

Together with the eq.(23), eq.(24) and eq.(25), we can find the form of the

government default rate as follow:

(-g)d-7) 1 1
%=1 26
T Bl ) R B (26)

If we assume the technical rate as follow:

A=p A +L-p)A+e,,  where g, isiid. (27)

Then, we can get the closed form of the government in terms of exogenous variables

as follow:

(r-9)1-7) 1 1 L
o, =1- WALt A=p)A+ey, 28
o A RBTRy A A @)

From this equation, we can see that the government default is affected by the initial

debts, the initial technical rate, the equilibrium technical rate, the error term of the
technical rate, the tax rate and finally, the level of the government expenditure.
Especially, the degree of the government spending is the main idea that we want to
discuss. Thus, we will analyze the effect of the fiscal policy more detailed in the next

section.

13



3. Discussion

We want to analysis the effects of countercyclical fiscal policy and procyclical
fiscal policy on the government default rate. But the effects are not always the same.
The different economic condition will change the effects of fiscal policies. Thus, as
we set the technical shock represent the economic condition, during the boom the
economy will face a positive technical shock and during the recession the economy
will face a negative technical shock, we can analysis the change of the government
default rate under different kinds of fiscal policies.

The organization in this section is as follows. First, we will discuss the
relationship between the government default rate and the technical shock under the
countercyclical and procyclical fiscal policy. Then, we will describe other effects that
also influence the government default rate. Finally, we will use the results to give

governments some policies implication during the boom and the recession.

3.1.  The countercyclical and procyclical fiscal policy

3.1.1. The relationship between 7 and g
The level of the tax rate and the fiscal response are very important factors that

will be used in the next section. Thus, we use the government budget constrain under

the steady state to find the limitationto 7 and g. The results express as below (see
Appendix 6):
=1 =\ = =
B1-—@-6))=P(g-17)y (29)
B
Because the sign of government bonds can be positive or negative, this means that

there is no restriction between tax rate and the fiscal response. In other words, the

level of the fiscal policy can be either larger or smaller than the level of the income

14



tax.

3.1.2. The relationship between government o6, and &,,

Here, we differentiate the eqg.(28) by the technical shock. We express this equation

as below:
86, :_{ (1-9g)1-7) } 11 (30)
0& 1-7)+(-9)b J1-BR_B/R

As we assume 1> >0 and the initial debts are positive, the sign of the differential

(r-9)A-7)

is decided by -
l-7)+(@1-9g)b

. There are three possible outcomes which are:

a2 <0 when g<0

0&

00 <0 when 7>9g>0

0&

00 >0 when g>7>0

05,

With these relationships, we can know that the government default rate will be
affected by different fiscal policies. When the government uses countercyclical fiscal
policy, the default rate will be negative relation with the technical shock. When the
government uses procyclical fiscal policy but the government spending responded to
the output is smaller than the tax rate, the default rate will still be negative relation
with the technical shock. When the government uses procyclical fiscal policy but the
government spending responded to the output is larger than the tax rate, the default
rate will be positive relation with the technical shock. We illustrate the results on table

1 below.

15



Table 1. The relationship between fiscal policy and the default rate

The sign of the differential under different fiscal policies

fiscal policy type fiscal condition sign of differential
countercyclical g<0 00, <0
05,
procyclical r>0g>0 9% _q
05,
procyclical g>r>0 9% _ o
05,

3.2.  Other factors and the policy implication

From the eq.(28) we can also see that other factors such as the initial liability, the
initial technical rate and the equilibrium of the technical rate all affect the government
default rate. Because the sign of the coefficient of the initial technical rate and the
equilibrium technical rate are the same as the coefficient of the technical shock, the
effects depend on the type of the fiscal policy and the level of the government
expenditure. Thus, the results are also similar to the technical shock. Here, we briefly
talk about the effect of the initial liability. Other things being equal, the increasing
initial debt will company with the increasing government default rate. This situation
can be found from eq.(28). This idea is important since many governments deficits are
enlarged after the subprime crisis. The potential risk of sovereign credit is therefore
increasing. The countries like the U.S., Greece and the Ireland are the examples which
make them in difficult positions.

Fiscal policy is an important tool to the government, especially when the effect of
the monetary policy diminished nowadays. There are two distinct types of fiscal
policies. One is the procyclical fiscal policy, and the other is the countercyclical fiscal

policy. In the paper of Caballero and Krishnamurthy (2004), they explain the crisis of

16




Argentina in 2001 happened because the government of Argentina used
countercyclical fiscal policy during downturns. The crowding-out effect offsets the
effect of expansionary spending and finally made the country run into crash. Their
paper also uses the empirical data to show that the advanced countries usually use
countercyclical fiscal policy and, on the contrary, the emerged countries usually use
the procyclical fiscal policy. The expansionary fiscal policy stimulates the economy,
but is accompanied with the ascending deficits which may result in bankruptcy.
Therefore, we try to use our results to find the balance between the fiscal policy and
the sovereign risk.

From the discussion above, we have found the relationship between the
government default rate and the technical shock under different fiscal policies. With
these results we can imply that when the government applies countercyclical fiscal
policy, the government default rate will increase during the recession and decrease
during the boom. When the government uses weak procyclical fiscal policy, which
means the government expenditure responded to the output is smaller than the tax rate,
the default rate will increase during the recession and decrease during the boom. But
when the government uses strong procyclical fiscal policy, which means the
government spending responded to the output is larger than the tax rate, the default
rate will decrease during the recession and increase during the boom.

The results are intuitive. When the government applies the countercyclical fiscal
policy, it will increase the government spending during the recession. At the same
time, the output of the country is decreasing due to the negative technical shock. Both
of the effects raise the default rate. Therefore, the government default rate will
increase when the government uses countercyclical fiscal policy during the recession.
On the contrary, when the economy faces the positive technical shock, which means

that the economy is in the boom and the production will grow more, the government
17



with countercyclical fiscal policy will decrease its expenditure. In the equilibrium, the
default rate will lessen. When the government applies the weak procyclical fiscal
policy, the movement of the default rate will be similar to the countercyclical fiscal
policy. Because the output will decrease during the recession, which makes the
government expenditure also decrease. But with the level of the tax rate is larger than
the level of the government spending, the effect of the decreasing outputs will exceed
the effect of the decreasing government spending. Totally, the default rate will
increase. Finally, when the government uses strong procyclical fiscal policy, the
government expenditure will decrease during the recession and increase during the
boom. The reason is that the output will lessen in the recession, but the level of the
decreasing government expenditure is larger than the level of the decreasing tax
revenue. Hence, the default rate will decrease in the recession. When the economy is
in the boom, the output will increase and the government spending will also increase.
But the increasing spending counterbalance the increasing tax revenue. Thus, the
government default rate will increase in the boom.

After the subprime crisis, there are some countries with high sovereign risk such
as Greece and Ireland. In order to prevent from bankruptcy, they have to eliminate
their deficits in a short time. Hence, by the implication we discussed above, we can
know that under the condition of weak economy, the best policy for these
governments are applying the strong procyclical fiscal policy. This means that they

have to reduce a large number of government spending to reduce the sovereign risk.
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4. Conclusion

After the subprime crisis, many countries accumulated high deficits because of
the expansionary fiscal policy for the recession. The sovereign risk now becomes an
important issue to the governments. We examine the model in Uribe (2006) to
endogenously obtain the default rate under the fiscal policy which can respond to the
economic conditions. To this end, our model differs from Uribe in two aspects. First,
we assume that the output is produced endogenously by labor. Second, we assume
that the government expenditure can respond to the current economic conditions. The
results show that when the government uses countercyclical fiscal policy, the default
rate will be negative relation with the technical shock.. When the government uses the
procyclical fiscal policy with smaller fiscal response, the default rate will also be
negative relation with the technical shock. On the other hand, when the government
uses the procyclical fiscal policy but with larger fiscal response, the default rate will
be positive relation with the technical shock.

In the present situation, the U.S., Greece, Spain, and the Portugal all have high
deficits after the subprime crisis. Our model tells us that first, high initial debt raises
the government default rate. Hence, the issue of the sovereign risk is more severe than
before. Second, if the government tries to lessen the sovereign risk to prevent it from
bankruptcy during the recession, it should use strong procyclical fiscal policy. In other
words, the government should cut a great quantity of the government expenditure

during the downturn.
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Appendix:
1. Proof the equation (8),(9),(10)

By the assumptions, we can derive the Lagrange multiplier by the following steps:

Yy = A\(l_lt)
___Ab 1
AIPYES TP
i Ab+(@1-7z)w, 1
(1_Tt)Wt A-g,

Using this equation, we can also get the eq.(8) and eq.(9):
_iz (1_Tt)Wt(A — gt)

A Ab+(-n)w,
b (A-g)b

"= Ald-7)w,  Ab+@1-7)w,

2. Simplify the government default
By the eq.(17), we can get the following equation:

RoA | 1 (1
E|R@-6,,)—tt|===E|=
t|:Rt( t+)Pt+l /1t+l:| ﬂ [ﬂ}

This means that the following equation must hold:

Pt ﬂ‘l+1 1
1-6,)—d ==
Ri( M)PHJT 7

Forward h times in both sides we can get:

Pt+h 2‘[+h+l :i
I:)t+h+l //l't-%—h ﬁ

Bring this relationship to the original equation, then we can simplify it as following

Rt+h (1_ 5’(+h+1)

equation:

j P ﬂ-t -1y j+1
Rt+ (l_5++)t—+hﬂ:(ﬂ )]
g " e Pt+h+l ﬂ’Hh

| B, "
ﬁHHlA‘HjJrlRHJ' |Dt4(l_é‘t+1+1) = A‘tlel B|t3_1 ﬂt +Zﬁt+h {j'wh [th = TWe (1_ I”h)]}

t+j+1 t h=0
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3. Proof the equation (22)
Using the eq.(12) we can get the relationship between the government spending and

the outputs. Simplifying the equation by the following steps:

g; = 9y,
gA(l—L)zgt

1- +b
gt:g( T)A 0

b+(@1-17)
Then we can get the government spending in terms of the technical rate:

g, = gd-7)
© (7)) +(-g)b

A

4. Proof the equation (23)

By the eq.(15) and the eq.(22), we can derive the Lagrange multiplier in terms of the

technical rate. And the steps are follow:
_Ab+(Q-7)w, 1 b+(-7) 1
"TT@oA A-s @9 A-g,
_b+@-7)@-7)+@-gp 1 (@-7)+(@-ghb 1
C -0 @-9brl-n A (@-9-g) A

A

5. Proof the equation (24)

By the eq.(16) and eq.(22), we can show that:

L, @b
(1_|t)_(1_T)A+ 9 _ A

bA+(1-7)A  b+(-7)
A-7)*+(@1-7)A-g)b+bg(l-7)
@-7)+(@-g)b
b+(1-7)

(1_It):

_(-0)[b+(@-7)] 1 B 1-7)

(1_It) - -
@-7)+@-g)b [b+1-7)] @-7)+@-9g)b
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6. Proof the equation (29)

At the steady state the eq.(18) must be hold. This means that:
B=Pg+RB(1-0)-rPW(l1-1)

Then, we can find the sign of the government debts are determined by:
50— 0-5)=P(g-2)y

Because the sign of the government debts could be positive or negative, this means

that g >zor r<gisalso allowed.

23



24



