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and ex-post financial crisis interventions
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Abstract

In a previous paper (Parra-Polania and Vargas, 2015) we modify the financial con-
straint of a very standard model to incorporate the fact that international lenders take
into account that taxes (or subsidies) affect borrowers’ income available for debt repay-
ments, and find that ex-post interventions are completely ineffective to manage crises
(even though they are financed by taxes that do not entail further distortions) and, in-
stead, macroprudential policies are still able to correct the underestimation of the social
costs of decentralized debt decisions. These results are obtained under the assumption,
also common in the related literature, that there is a balanced-budget fiscal policy. In this
paper we extend our previous work to consider countercyclical fiscal policies (keeping the
alternative financial constraint). We show that some combination of policy interventions

could completely avoid crises, but under restrictive conditions.
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1 Introduction

The crisis of 2008 has brought a renewed interest among academics and policy makers on the
benefits of macroprudential and crisis-management policies as a way to mitigate the effects of
financial crises, especially in emerging economies. In a recent strand of literature, based on a
now common theoretical framework proposed by Mendoza (2002), financial crises have been
analyzed in the context of an open economy which faces an occasionally binding financial
constraint. The negative effect on welfare stems from the feedback between the presence of
this constraint and the underestimation of the social cost of debt.

The standard financial constraint in these models suggests that the individual could borrow
up to a proportion of her current income. This can be motivated (e.g. Korinek, 2010) as
an incentive compatibility condition that avoids losses for lenders when credit markets are
subject to moral hazard problems. If borrowers decided to default, lenders could go to court;
however, due to imperfect legal enforcement or the existence of a non-seizable proportion
of assets, lenders can recover at most a fraction of borrowers’ income, and hence they are
unwilling to lend beyond this fraction.

Using this standard constraint, the related literature has shown that ex-ante or macro-
prudential policies solve the externality problem by increasing the private cost of debt and
equalizing it to the social cost (e.g. Korinek, 2010, 2011; Bianchi, 2011). Other papers find
that ex-post or crisis-management policies are more effective because they entail larger wel-
fare gains (e.g. Benigno et al., 2013) and even completely avoid crises (e.g. Benigno et al.
2014, 2016) by having a positive effect on the collateral’s price and, in turn, increasing debt
capacity. Consequently, Benigno et al. (2014, 2016) argue that price support policies welfare
dominate the macroprudential ones, especially when all these interventions are costless to use
in the sense that they are rebated or financed through lump-sum transfers or taxes (since
these do not entail further distortions).

The abovementioned results are found under the assumption that government policies
do not modify the configuration of the financial constraint. However, such policies entail
imposing taxes or subsidies, altering disposable income and, in the end, debt repayment
capacity. For instance, take a subsidy on nontradable consumption financed by a lump-sum
tax. The subsidy alters the relative price of nontradable goods, affecting also the value of
the collateral. This effect is captured through changes in the value of nontradable income.
However, the lump-sum tax reduces debtor’s income available for debt repayment, a fact not
captured by the standard constraint. By going to court, the lender recovers only a fraction of

seizable income, since taxes must be paid to the government.

Tt is important to highlight the fact that the financial constraint that we propose assume that taxes must



In a previous paper (Parra-Polania and Vargas, 2015), we analyze financial crises incorpo-
rating, into a standard framework, the effect of lump-sum taxes/subsidies on borrowers’ debt
capacity. Furthermore, we follow common practice and assume that there is a balance-budget
fiscal policy. We find that ex-post policies (in particular, a subsidy on nontradable consump-
tion) are utterly ineffective to manage crises while macroprudential policies (e.g. a tax on
debt) still correct the externality in a decentralized economy. Although an ex-post interven-
tion increases the price of collateral by subsidizing nontradable consumption, this subsidy is
returned by consumers to the government in the form of a lump-sum tax and, consequently,
the borrowing capacity remains unaffected. Instead, a macroprudential tax, under the modi-
fied financial constraint, still increases the private cost of debt. These results show that there
is an instance in which price support policies are costless to use but inoperative. That is
the case when the financial constraint depends on disposable income instead of income before
taxes. In this case, there is scope for using alternative policy tools, including ex-ante policy
interventions, because they welfare dominate costless price support policies.

Begnino et al. (2016, p. 23) acknowledge the fact that, under the alternative constraint,
a subsidy on consumption financed through a lump-sum tax is ineffective but show that it
is still possible to use ex-post policies to affect the borrowing capacity, although a different
(and distortionary) policy tool is required (an ex-post tax on debt). Moreover, under both the
standard and the alternative financial constraints, it is actually possible, in theory, to avoid
crises and reach the never-constrained allocation using a combination of taxes and subsidies
on debt and (tradable and nontradable) consumption. However, although effective in theory,
it seems difficult in practice to use debt of a specific period to increase the borrowing capacity
on which that same debt depends. For these reasons, we argue that for practical purposes it
could be better to consider other fiscal policy setups.

We extend our previous work to consider countercyclical fiscal policies and show that
(keeping the alternative financial constraint) some combination of policy interventions could
even completely avoid crises but under restrictive conditions. Since subsidies/transfers during
crises have to be financed by resources previously accumulated by taxes, there is a limit to
the amount that can be subsidized, i.e. it is possible that there are not enough resources to
take the economy out of the crisis. Furthermore, taxes implemented during normal times may
reduce debt capacity and hence the policymaker should avoid imposing taxes so large that

the economy would become financially constrained.

be paid to the government. Benigno et al. (2016, footnote 6) refer to this alternative financial constraint as
the one in which individuals "can default on their tax obligation" and to the standard constraint as that in
which the individuals are "left with their full tax-obligation". It is actually the opposite: in the constraint that
we propose lenders take into account that even if they go to court they will recover only a fraction of income
after (rather than before) taxes, i.e. tax obligations take precedence over lenders.



2 The Model

We use a standard theoretical framework. A continuum of mass one of identical households

maximize the utility function

U=E

> Bl (Ct)] (1)
t=1

where 3 is the discount factor, u (-) is the period utility function and Cy is the consumption

index which aggregates tradable (T") and nontradable (V) goods
c=c(cl.cl) (2)

Every period, each household receives a stochastic bundle of tradable and nontradable
goods, ¥;T and Y}, and has access to international financial markets through one-period loans
Byy1 (Bry1 < 0 implies savings) at an interest rate 7 (R = 1 + 7). The budget constraint, in

units of tradable goods, is:
¢+ PNCN + RB, =Y+ PYYN + B4 (3)

where PtN is the price of nontradables and the price of tradables has been normalized to one.
1/P} may be interpreted as the real exchange rate.
An economy described by Equations (1)-(3) is not subject to a credit constraint. We
identify this as a ‘never-constrained’ economy.
The standard financial constraint widely used in the literature, which depends on current
income, is as follows
But < 5 (Y + PYYY) (W

As in the related literature, we interpret constrained periods as ‘crisis’ periods.
More details (e.g. first order conditions) on the solution of the never-constrained and the

constrained model can be found in Parra-Polania and Vargas (2015).

3 Previous Results (balanced-budget fiscal policy)

Proofs and more details about the propositions in this section can be found in Parra-Polania
and Vargas (2015).
3.1 Ex-post policy

Suppose the government imposes a subsidy 7, > 0 on nontradable consumption (effective only

when, in the absence of it, there would be crisis), which is returned by the household through



a lump-sum tax T; > 0. Similarly to Benigno et al. (2014, 2016), we may interpret this policy
as an exchange rate intervention.

The new budget constraint is
cl+pPN(1-7)CY +RB, =Y+ PYN - T, + Biy (5)

As standard in the related literature, we assume that there is a balanced-budget fiscal
policy every period:
T, =rPNCY (6)

It can be shown that 7, allows the government to achieve the never-constrained allocation:

Proposition 1 If there exists a solution for a never-constrained economy described by Equa-
tions (1)-(3), then for an economy with financial constraint described by Equations (1), (2),
(4), (5) and (6) there exists a minimum value of T € (0, 1), for every t, such that the economy

achieves the never-constrained allocation.

In this case the government can boundlessly increase the economy’s borrowing capacity.
This analysis implicitly assumes that lenders overlook that households have to pay lump-sum
taxes, which affect their debt repayment capacity. If, instead, lenders incorporate this fact,

the constraint should depend on disposable (rather than total) income:
Bii < w (Y + PNV - T,) (7)

Under constraint (7), the ex-post intervention is completely ineffective:

Proposition 2 In the economy described by Equations (1), (2), (5), (6) and (7), a subsidy
on nontradable consumption T+ has no impact on the equilibrium values of CtT, e At and

Bii1.

With the financial constraint being (7), and under a balanced-budget fiscal policy, a sub-
sidy on consumption financed by a lump-sum tax not only cannot avoid crises but also leaves
completely unaltered the constrained economy. This result shows that there is an instance in
which price support policies are costless to use but inoperative.

Benigno et al. (2016, p.23) acknowledge the fact that this ex-post policy does not work
under the alternative constraint but show that it is still possible to affect the borrowing
capacity using a different policy tool: an ex-post tax on debt (w; > 0) that finances a lump-
sum transfer (S; > 0). In this case (we follow their appendix A.7.2 but keep our own notation)
the borrowing capacity is increased by the lump-sum transfer and, since there is a balanced

budget (S; = w¢Byy1), the financial constraint can be rewritten as follows:
Bii1 <k (Y}T + PNYN 4 wiByy1)
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However, it must be remarked that this is not a costless policy since the borrowing capacity is
increased by means of a distortionary tax on debt, and hence debt and consumption decisions
are affected and can be different from those in the never-constrained economy.

Maybe more interesting for the discussion about the effectiveness of an ex-post policy
under the alternative constraint, Benigno et al. (2016, appendix A.6.2) show that using
three distortionary policies (taxes/subsidies on debt, tradable consumption and nontradable
consumption), it is possible to relax the borrowing constraint and to replicate the uncostrained
solution.? This result is obtained under the standard financial constraint; however, since there
are no lump-sum transfers/taxes in this setup, the standard and the alternative constraints
are equivalent.

The foregoing results are theoretical; nevertheless, implementation issues should be con-
sidered for practical purposes: it seems rather difficult to use debt of a specific period to
increase the borrowing capacity on which that same debt depends. As borrowing capacity is
assessed before the loan is disbursed, this actually seems unfeasible.

Given these reasons, we consider that it could be better to consider other fiscal policy

setups. In particular, we consider countercyclical fiscal policy below in Section 4.

3.2 Macro-prudential Policy

Since private agents have an insignificant impact on the market, they take prices as given.
Instead, a benevolent Social Planner (SP) subject to the same financial constraint internalizes
the effect of borrowing decisions on prices. Previous literature (e.g. Bianchi, 2011; Korinek,
2011) shows that the SP improves social well-being by choosing a lower level of debt, reducing
the future need for debt and therefore mitigating the negative amplification effects of previous
debt on the economy under crisis. The SP equilibrium can be implemented in a decentralized
economy using a macro-prudential (i.e. triggered in normal times only) tax on debt.
Suppose that in the decentralized economy the government imposes a macroprudential tax
wt > 0 on debt (w; = 0, when the economy is constrained), which is returned to the household
through a lump-sum transfer S;. The budget constraint in financially unconstrained periods
is
Cr+PNCN + RB, =Y, + PYYN + S + Bii1 (1 — wy) (8)

Again we assume that, as standard in the related literature, there is a balanced-budget fiscal

2As shown in Proposition 1, there is always a minimum subsidy that implements the never-constrained
allocation the case of the subsidy on nontradable consumption financed by a lump-sum tax (under the standard
constraint). In the case of the three distortionary policies some other restrictive conditions may apply. In
particular, since these policies are effective in crisis periods only (in normal periods taxes/subsidies are zero)
and there is uncertainty on future income, the expectation of the future tax/subsidy on tradable consumption
is different from its actual value and solving for the latter may require imposing further conditions (it seems
that Benigno et al. 2014, appendix A.6.2, assume that taxes and subsidies are imposed every period -as if all
were crisis periods- and that TtT_H = EtTtTH -where 77 is the tax on tradable consumption-)



policy every period:
St = tht—i—l (9)

If the standard financial constraint is used, the following proposition applies

Proposition 3 In the economy described by Equations (1), (2), (4), (8) and (9) the SP
allocation is implemented in the decentralized economy by imposing a macroprudential tax

(wi) on debt satisfying

o BRE Dusithpa] = Ay
=

u/ (Ct) gg;%

(10)

Unlike the result on ex-post policy, which becomes utterly ineffective under the alterna-
tive financial constraint (Proposition 2), the ex-ante policy preserves its ability to correct
the externality even when lenders consider the effect of taxes on income available for debt

repayment:

Proposition 4 In the economy described by Equations (1), (2), (7), (8) and (9), a macro-

prudential tax that satisfies (10) implements the SP allocation in the decentralized economy.

4 Countercyclical Fiscal Policy

So far we have considered a balanced-budget fiscal policy as is standard in the literature. In
this section, instead, we discuss how a countercyclical setup may affect our results. We work

under the assumption that the appropriate financial constraint is of the form (7).

4.1 Subsidy on nontradable consumption

Let us assume the government creates a stabilization fund which is used to save in good times
and to spend in bad times so as to mitigate the impact of crises. For the case of the ex-post

policy, the dynamic of the fund (F}) is as follows:
Fi=F 1P YN+ Ty, F >0 (11)

where 7, corresponds to a subsidy on nontradable consumption and 7; to a lump-sum tax. The
latter finances the former but they are implemented in different periods: the tax is imposed
during normal times and the subsidy is used in those periods in which it is needed to mitigate
the crisis or, if possible, to avoid it. Consequently, when 74 # 0, T3 = 0 and vice versa.

We show below that under this countercyclical fiscal policy, the result obtained in Proposi-
tion 2 does not apply to the setup with a financial constraint of the form (7), and therefore the

subsidy 7; has impact on the equilibrium. However, this does not imply that the subsidy may



always avoid crises, unlike what happens in Proposition 1 (with the standard financial con-
straint). Some restrictive conditions must be satisfied for the subsidy to be able to completely
avoid crises.

Since during (potential) crises there is a subsidy (7 > 0) but no tax (73 = 0), the
financial constraint (7) is equivalent to the standard one (Equation 4). The minimum subsidy

T+ necessary so that the government avoids the crisis in a specific period t ensures that
Bit =k (Y + PYYY) (12)

In addition, to reach the never-constrained level of tradable consumption (C{*) debt must be
(from Equation 5)
Bt+1 = OtT* - TtPtN}/tN + RBt — YiT (13)

Using (12) and (13), the minimum subsidy to achieve the never-constrained consumption is

. T T N [ ocy /ol

(14)

Tt — "
CtT*_i_RBt_Y;T_HY%T_i_E/tN [act/actN

W} ON=YN
The numerator is the difference between the desired level of debt and the maximum that can
be obtained (both in the absence of the subsidy). Both the numerator and the denominator
are positive and the latter is greater than the former, hence 7, € (0,1). Thus any subsidy 7,
€ (7¢,1) would allow the economy to achieve the unconstrained allocation. Since this subsidy
is financed by the fund F}, rather than from a tax imposed in the same period, there is a limit
to the amount of resources that can be used for this purpose (F; > 0) which implies, from

* N .
Equation (11) and the fact that PN = 1fn [%] Ny N that?
t t RESE

Fi 4
aC; JoCN
9C; /90T | v —y N

Tt <
Fa+ YN

Tt
As a result, by implementing any 7 that satisfies 7, < 7, < 7, it is possible to avoid crises.
However, under some conditions (e.g. there are not sufficient resources in the fund because
the crisis is unexpectedly large or long) 7; < 7, in which case there is no subsidy that could
take the economy out of the crisis.

Furthermore, since taxes (7; > 0) are imposed during normal times, they reduce the
economy’s debt capacity. If too large, they could make the economy financially constrained.

Therefore, to completely avoid crises the following condition must also be satisfied during

3In addition to the condition F; > 0 for each period, it should be true that for an infinite horizon:
>ito T PNYN = >ito Tt



normal times:
k(Y + PYYN) - RB - G + VT

T; <
1+ &

4.2 Three distortionary policy tools

A similar analysis can be done for the combination of three distortionary policies. In this
case we use a subsidy on nontradable consumption to mitigate, or avoid, crises. This subsidy
is financed by resources accumulated during normal periods by means of an appropriate
combination of taxes/subsidies on debt and tradable consumption. The dynamic of the fund

in this case is represented by
Ft = Ft—l — TtPtN}/tN + thH-l + T?CtT, Ft > 0 (15)

where 74 is the subsidy on nontradable consumption and w; and 7] are taxes/subsidies on
debt and tradable consumption, respectively. When 74 # 0, w;, 77 = 0 and vice versa. As we
illustrate with an example below, w; and 7] may be both positive (taxes) or one of them may
be negative (a subsidy).

For (potential) crisis periods, the analysis is the same as that in Section 4.1 and Equation
(14) is the expression for the minimum subsidy required to achieve the never-constrained level
of consumption.

Additionally, during normal times the taxes/subsidies on debt and tradable consumption
must satisfy some conditions: (i) they should not make the economy financially constrained,
(ii) they are limited by available resources in the fund and (iii) they should not distort the

decision on consumption. It is easy to see that conditions (i) and (ii) imply, respectively:

oC; joCN
B <k YT+ (1 TYN[H} 16
t+1_”<t +( +Tt) ¢ 9C; /oCT N (16)
wiBii1 +TLCT* > —F 4 (17)

To obtain an expression for condition (iii) we use the first order conditions of the household
problem (see Parra-Polania and Vargas, 2015), incorporating the effect of taxes/subsidies.

Such conditions imply that

N

v ) 5] o
Cii=Yin (18)

t+1

0Cy
!/ C a2
|:u ( t) (90?} Cz\fzy'tN

1—wt
1+7]

= ORE
PHRE 1+7':5T+1

‘The same applies to the analysis of three distortionary policies with a balanced-budget fiscal policy (pre-
sented by Benigno et al., 2016).



and for the never-constrained economy the same condition is

aC }

a *
= BRE; |u' (C},) ot (19)

e el
t+1

N _yN
Cz+1—Yf,+1

From Equations (18) and (19) we infer that condition (iii) can be formally expressed as

1—wt_ 1
L+l 1+ Bl

(20)

Equations (16), (17) and (20) impose restrictive conditions to the possibility of achieving
the never-constrained consumption. Let us illustrate such restrictions by means of a specific
case.

Assume that, during a normal period, there is certainty about the fact that the next
period there would be crisis in the absence of interventions. This implies that Eﬂ'tTJrl =0
(also Eywii1 = 0). To satisfy (20) it is required that w; = —77, i.e. one of them must be a
subsidy.> Suppose w; < 0, i.e. there is a subsidy on debt and, consequently, a tax on tradable

consumption TtT > 0. Since we are in a normal period, it should be true that in the absence of

. : T _ _ _ AT VT T acy |oCy N
intervention (77 =0,w; =0), Biy1 = Cf* + RB; —Y,! <k <Yt + [80:/80;* Ny Y,

and hence, incorporating the effect of the intervention, Equation (16) is also satisfied:%

RB; - Y/ oCs JoCN
By =Cl+—" _t <x(V'+(1+ TYN[ Wi’

We still need to satisfy Equation (17). It requires that 77 (C’tT* — Bt+1) > —F;_1, which
T
implies that RB; — Y,I' < L

T
or the resources previously accumulated are too low there will not be a combination of the
three policy tools able to satisfy Equations (16), (17) and (20).

F;_1. In this particular case, if the previous debt is too high

5 Conclusion

In a previous paper (Parra-Polania and Vargas, 2015) we modify the financial constraint of a
very standard model, to incorporate the fact that international lenders take into account that
taxes (or subsidies) affect borrowers’ income available for debt repayments, and find that ex-
post interventions are completely ineffective to manage crises and, instead, macroprudential
policies are still able to correct the underestimation of the social costs of decentralized debt

decisions. These results are obtained under the assumption, also common in the related

SIf EtTtT_H were positive and large enough, both w; and 77 could be positive (taxes).

Take into account that (from the budget constraint) Biy1 = C£* 4+ RB; — Y, +wiBiy1 + 71 CF* and that

wt:thT



literature, that there is a balanced-budget fiscal policy.

In this paper we extend our previous work to consider countercyclical fiscal policies (keep-
ing the alternative financial constraint). We show that some combination of policy interven-
tions could completely avoid crises, but under restrictive conditions. Since subsidies/transfers
during crises have to be financed by resources previously accumulated, there is a limit to the
amount that can be subsidized, and taxes implemented during normal times should be small

enough to avoid making the economy financially constrained.
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