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Abstract

This study examines the effects of incorporating fiscal dominance, based on the Fiscal
Theory of the Price Level, into a New Keynesian Small Open Economy (NK-SOE) model.
This framework enables a comparison between the responses of an economy characterized
by fiscal dominance and those of canonical NK-SOE models when faced with monetary or
external shocks. Notable differences emerge in nominal variables, such as inflation rates
and nominal devaluation, as well as in household consumption and the real exchange rate.
I show that introducing fiscal dominance into an otherwise standard NK-SOE model can
help explain two important puzzles in the literature: the “price puzzle” and the “exchange
rate response puzzle.” Furthermore, the model is expanded to account for government debt
issued in foreign currency, introducing a fiscal channel related to the currency composition of
the government’s debt. Additionally, the structure of taxes and government expenditures—
particularly fiscal revenues tied to the non-tradable sector—plays a significant role in shaping

the economic response when the government issues debt in foreign currency.
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1 Introduction

In recent decades, institutional arrangements ensuring central bank independence have strength-
ened and gained prominence in public discourse. As a result, political cycles and fiscal needs now
exert less influence on monetary policy (Romelli, 2024). However, despite this progress, fiscal
dominance remains a challenge in several countries, particularly in developing economies.

Early literature on fiscal dominance focused on its most direct mechanism: monetary financing
of fiscal deficits, with the work of Sargent & Wallace (1981) being pioneering in this field. Recently,
Hazell & Hobler (2024) provide empirical evidence on the relationship between fiscal deficit and
inflation. More recent literature has emerged examining an alternative mechanism: the use of
inflation to reduce real debt burdens as a means of restoring fiscal solvency. The Fiscal Theory of
the Price Level (FTPL) has extensively analyzed this mechanism, though primarily in the context
of large and/or closed economies. My work is the first to extend the FTPL framework to small
open economies (SOE). This contribution is particularly relevant given that, as shown in Figure
m,ﬂ central bank independence does not correlate with the size of economies, making the FTPL

framework also pertinent for small open economies:
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Figure 1: Data on the horizontal axis correspond to the natural logarithm of GDP (in current
prices) for the year 2022; data on the vertical axis correspond to the value of the Central Bank
Independence - Extended (CBIE) index for the year 2022, developed in Romelli (2022).

LGDP in current prices was measured in 2022 using data from the World Bank database, and the Central Bank
Independence - Extended (CBIE) index was obtained from Romelli (2024).



Moreover, a growing number of developing countries have shifted towards issuing debt in
domestic currency, with a substantial share of recent government securities denominated in local
currency at fixed interest rates (Jiang, 2022). More specifically, Ottonello & Perez (2019) claim
that during the previous decade, the average share of debt in local currency for a panel of 18
emerging economies increased from 10 percent to 39 percent. This departure from the phenomenon
commonly referred to as “original sin” highlights the increasing relevance of integrating the Fiscal
Theory of the Price Level (FTPL) framework into models of small open economies. This framework
builds on early work of Leeper (1991), Sims (1994) and Woodford (1995).

Based on these recent trends, this paper seeks to address the gap in the literature of the Fiscal
Theory of the Price Level by its inclusion in traditional New Keynesian Small Open Economy
models to contrast predictions with models of closed economies, as well as exploring the evolution
of variables that had not been previously investigated, such as the real exchange rate and the
nominal exchange rate, and the response of these economies to external shocks. In this sense, I
will show that integrating the FTPL into a NK-SOE model can help explain two major puzzles in
the literature: the “price puzzle” and the “exchange rate response puzzle.”

First, I develop a canonical New Keynesian Small Open Economy (NK-SOE) model with
sticky prices a la Calvo, active fiscal policy, where the government issues debt exclusively in
domestic currency. Within this framework, I find that incorporating the Fiscal Theory of the
Price Level (FTPL) into such models yields results that diverge from traditional SOE models:
following a contractionary monetary shock, the nominal exchange rate appreciates only on impact
but subsequently reverses, even depreciating. This result is consistent with previous empirical
literature for emerging economies (Hnatkovskay et al., 2012; Kohlscheen, 2014).

Moreover, I introduce two types of active fiscal policy: (i) lump-sum transfers to households
fixed in real terms and a labor income tax on non-tradable workers; (ii) lump-sum taxes fixed in
real terms. This heterogeneity allows me to explore differences in the model’s endogenous variables
depending on the government’s fiscal policy. In the context of a contractionary monetary shock,
the model reveals distinct inflation dynamics: with labor income tax, the inflation pattern aligns

with what Sims (2011) calls “Stepping on a rake”—an initial disinflation followed by an increase



above the steady-state value—whereas in the model without labor income tax, inflation increases
at impact.

Additionally, by assuming different Taylor Rules, I explore the differences in the reaction to
external shocks of an economy characterized by the FTPL compared to canonical NK-SOE models.
In particular, I find that, following a negative shock to the endowment of tradable goods, the model
with fiscal dominance exhibits a larger real depreciation along with a less negative or even positive
reaction from consumption, particularly of non-tradable goods.

Finally, I allow the government to issue debt in both domestic and foreign currency. In this
context, by exploring various rules regarding the share of each type of currency chosen by the
government, I examine the reaction of economies to different shocks under varying distributions of
sovereign debt. First, I find that whether the government collects revenue from the non-tradable
sector or not can lead to entirely different dynamics in the real exchange rate when the government
issues only foreign currency-denominated debt: with a labor income tax, an expansionary fiscal
policy generates a real depreciation, similar to the model with domestic currency debt. However,
in the model without a labor income tax, this result is reversed: the real exchange rate must
appreciate in order to reestablish the FTPL equilibrium condition.

In addition, I find that following a contractionary monetary shock, inflation is higher in the
model where the government issues only domestic currency debt, whereas in the model where it
issues only foreign currency debt, the real exchange rate remains consistently more appreciated
than in the previous case. Both results reflect the different mechanisms for restoring the real value
of debt in each model. Regarding external shocks, the role of the non-tradable sector is critical
when dealing with shocks that depreciate the real exchange rate: when the government issues debt
only in foreign currency, a larger real depreciation and a higher inflation rate (and thus a lower
discount rate) are required to increase the present value of labor income tax revenues.

Although early research has explored the impact of the Fiscal Theory of the Price Level
(FTPL) in open economies across various dimensions—such as its implications for currency crises
in economies with pegged exchange rates (Daniel, 2001; Daniel, 2010) and as an explanation for

cross-country variations in currency risk premia (Jiang, 2022)— no one has systematically inte-



grated the FTPL framework into a model that includes price rigidities, as well as tradable and
non-tradable sectors, within the context of a small open economy. More specifically, the work of
Jiang (2022) is the most closely related; however, it focuses on a two-country model and does not

account for the possibility of the government issuing foreign currency debt.

2 Model

This section presents a canonical New-Keynesian Small Open Economy (NK-SOE) model with
sticky prices a la Calvo and introduces a novel feature: the inclusion of an active fiscal policy.
Specifically, the model incorporates the standard equilibrium condition found in the Fiscal Theory
of the Price Level literature, where the real value of nominal debt equals the present value of future

surpluses.

2.1 Households

The small open economy is inhabited by a continuum of identical, infinitely lived agents with
defined preferences over Consumption (¢;;) and Work (h;;), who seek to maximize the following

utility function:
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where 5 € (0,1) is the subjective discount factor, E, the mathematical expectations operator
conditional upon information available in period t and ¢; is a composite consumption index

defined by:
cu= (1= wn(eh) T +wi(el) ™| (2)

where ¢l represents the consumption of tradable goods and ¢ the consumption of non tradable

goods.



Households” maximization problem is subject to the sequential budget constraint given by:
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which states that each agent allocates their tradable endowment (y}), labor income (W;h;) net
from tax rate (7), dividends from firms which they hold ownership (®;), lump-sum transfers
received from the government (Tj;) and their holdings of domestic currency (B ,) and foreign
currency (B32,) bonds to the consumption of tradable and non tradable goods, as well as the
issuance of new bonds. FE; denotes the nominal exchange rate, i; the interest rate of domestic
currency bonds, i} the interest rate of foreign currency bonds, P the nominal price of nontraded
goods and P! the nominal price of tradable goods. Bonds are one-period and state non-contingent.

In line with the two-stage budgeting approach (Strotz 1957; Gorman 1959), the optimal allo-

cation of expenditure yields the following demand for each type of good:
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which implies that the price level equals: P, = [(1 — w)(PF)*™" + w(PN)1 1] Tn
Using the fact that Pyc;; = PLck + PNl the budget constraint could be restated relative to

the price level:
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where rer; is the real exchange rate, p! is the relative price of tradables to the price level,
is the domestic inflation rate, 7} is the foreign inflation rate and w; the real wage.

Thus, the optimization problem of each household i is defined by the maximization of (lﬂ)



subject to (a) Then the remaining optimality conditions for the household’s problem are:
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2.2 Firms - Non Tradable Sector

Following Calvo (1983), it will be assumed that there are time-dependent sticky prices but, in this
case, the rigidity will originate from the producers of intermediate goods who supply inputs to the

producers of the final nontraded good.E

2.2.1 Final Good

Final good producers will be assumed to operate in a competitive market. Regarding the pro-
duction function, the final good is produced with a continuum of differentiated input varieties of
measure one:
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where a% denotes the demand of intermediate good j for the production of the final nontraded
good and PJJX denotes the nominal price of variety j in period t. From the first order conditions

associated to this optimization problem it can be derived the following optimal demand for variety
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2For a similar framework, see Uribe and Schmitt-Grohé (2017)
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Thus, the final price of nontraded goods can be reexpressed in the following way:

1
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2.2.2 Intermediate Goods

Nontraded intermediate goods are assume to operate in a monopolistically competitive market
(Dixit and Stiglitz, 1977) where each firm in the interval [0, 1] produce a differentiated variety

with a production technology given by:

yﬁ = h?t (7)

In addition, it will be impose Calvo price rigidities. That is, firms have a probability of 1 — 0
of being able to re-optimize their price and a probability of 8 of having to maintain the price from
the previous period. In this way, when the firm chooses the optimal price to set, it must take into
account that there is a non-zero probability (this would be the case of price flexibility) that in
subsequent periods it will have to maintain the price chosen at that moment. Consequently, the

optimization problem that producers of intermediate goods face can be represented by:
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where 7,4, denotes the state-contingent nominal discount factor of firms and ﬁ’ﬁf the optimal

nominal price chosen by intermediate goods producers. The associated first order condition is:
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2.3 Government

The fiscal authority independently defines a sequence of {¢;, 7} such that the real value of the

primary surplus in period t is given by:
St = thht — tt

Public expenditure is fixed in real terms, and taxes are a function of labor income. As a result,
government solvency is not guaranteed for every path of the price level, which is in line with what
Leeper (1991) defines as an active fiscal policya. In this initial simplified versiona, the government
only can issue nominal debt in domestic currency. Thus, the government’s flow budget constraint

is:

As it is mentioned before, this equations turns to be an equilibrium condition, which is satisfied
only for a determined (and unique) price level. Regarding the monetary authority, T will first
assume that the interest rate follows an exogenous process. It is important to note that the
implementation of an active fiscal policy ensures the local uniqueness of equilibrium in a New

Keynesian Small Open Economy with an exogenous interest rate (i.e. not active monetary rule).

2.4 External sector

Given the dependence of the steady state on initial conditions in Small Open Economy models,
as well as the random-walk behavior exhibited by equilibrium dynamics, it will be assumed that

the interest rate on foreign currency debt is a decreasing function of net foreign assets in order to

3This is a particular extreme case of active fiscal policy in which taxes do not respond to the level of real
government debt outstanding.
4In Section 4, the model is extended to allow the government to issue debt in foreign currency.



induce stationarity (Schmitt-Grohé and Uribe, 2003).E i
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where i}" is then international risk-free rate.

2.5 Aggregation and equilibrium

Since the unit mass of households are identical, in equilibrium:
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Since it is assumed that firms are owned by households, in equilibrium it must hold that:
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Given that intermediate goods producers are homogeneousﬂ, the optimal price (P};) is equal
for all firms. Furthermore, since there is a continuum of intermediate goods producers with a

measure of one, by the law of large numbers, equation (B) can be re-expressed as:

(PY)' ™ = 0PN )+ + (1 - 0)(BN)*

Inversely to Schmitt-Grohé and Uribe (2003), in this model bonds are assumed to be an asset rather than
debt.

6See also Senhadji (1994), Mendoza and Uribe (2000), and Schmitt-Grohé and Uribe (2001).
"Except for the timing at which each firm can reoptimize its price.



Following Uribe and Schmitt-Grohé (2017), the optimality condition of intermediate goods
producers could be split into two parts: the present discounted value of marginal revenue and the

present discounted value of marginal cost.
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Which can be re-expressed recursively:
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where pY is the relative price of optimum price in terms of the final non-tradable good and
7y, is the inflation rate of nontradables.

Market clearing in the labor market implies that:

1
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Using this condition in [@ gives:

v =X hi (12)
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where
u -
Xt = Oxe1(L+m ) + (1—0) () ° (13)

Finally, by iterating the government’s sequential budget constraint, the traditional FTPL

equation can be derived:
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Which can be re-expressed recursively:
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Where pus; represents the present value of fiscal surpluses.

Note that, in equilibrium, the market clearing condition implies that:
bt - bl]f;l

Definition 1 (Competitive Equilibrium): A competitive equilibrium is a set of processes
)\t,ct,wt,ht,if,gt,ﬂ't,bf,rert,bz‘H,C?,Civ,ptT,piv,ng,ﬁiV,bt,pvst,pvmct,pvmrt,yiv and x; satisfying
conditions (IE:[I)—(EZ‘Z)E and given stochastic processes for the exogenous disturbances i, i{" , y! , 77

and tt-

8The equilibrium conditions are found in Appendix I
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2.6 Calibration and equilibrium dynamics

Exogenous driving forces are modeled as autoregressive processes given by:

log(xy) = aglog(zi—1) + (1 — a,)log(T) + €f

where z = {1+, 1+4}",yl', 147} }, T the steady state value of exogenous variables and ef are i.i.d.
shocks (independent and identically distributed). Regarding parameters, the model is calibrated
with standard values of the literature (Uribe and Schmitt-Grohé, 2017; Gali and Monacelli, 2005)

of New Keynesian and Small Open Economies:

Table 1: Parameter Values

Parameter Value Description
o 2 Inverse of intertemporal elasticity of substitution
T 0.16/0 Tax rate on labor income
10) 3 Inverse of labour supply elasticity
o4 (1.0316)"i  Subjective discount factor
w 0.6 Share of non-tradables
n 1/o Intratemporal elasticity of substitution
0 0.7 Probability of no re-optimizing price in non-tradables
1 6 Elasticity of substitution across intermediate varieties
o} 0.75 Labor share in nontraded sector
(0 0.0000335 Parameter of debt-elastic interest rate

Note: Variables are in quarterly frequency

The introduction of a labor income tax aims to add a potential amplifying effect or limit
inflation by affecting the present value of fiscal surpluses in response to a shock. To assess this
potential effect, two alternatives will be explored: one with a tax rate of 0.16 and, alternatively,
one in which the tax rate is 0, with tax revenue collected through lump-sum taxes. Lump-sum
transfers/taxes are calibrated so that both cases present the same fiscal surplus in the steady state.

Figure E shows the response of the main endogenous variables to an increase in the domestic
interest rate. As it may be seen, the behavior of inflation in a small open economy with price

rigidities and a labor income tax is similar to what Sims (2011)E calls “Stepping on a rake”. This

9Cochrane (2018) shows that a similar pattern appears when long-term debt is introduced to standard FTPL
models.

12



phenomenon suggests that monetary tightening may initially lead to a decline in inflation and
a recession through traditional channels. However, over the long run, the “Fisherian principle”
stands: a persistent increase in the nominal interest rate eventually causes inflation to rise above
its steady-state level. The interpretation of this feature is similar to Sargent & Wallace (1981)
(though the mechanisms differ): monetary contraction without fiscal support (i.e. no reaction of
surpluses) can only temporarily control inflation. This feature contrasts with traditional New-
Keynesian models where an interest rate hike provokes a disinflation that monotonically converges

to the steady state.

iy = T iy = &

0 5. 10 15 0 5 .10 15
i = pusy iy = hy

0.5 -0.2

0.5

With labor income tax
,,,,,, Without labor income tax

Figure 2: Impulse-response functions for inflation, exchange rate depreciation, real exchange rate,
consumption, non-tradable output, wages, and hours worked to a one standard deviation positive
shock to the domestic interest rate.

Furthermore, the model without a labor income tax (and hence without reaction of tax collec-
tion to shocks) does not exhibit initial disinflation; instead, there is an initial upward jump in the
inflation rate, which remains higher until it converges with the model that includes a labor income
tax. This model characteristic supports the hypothesis that the labor income tax helps contain
inflation rather than amplifying it, as it enhances the present value of fiscal surpluses by partially
offsetting the negative impact of the interest rate hike through the increased present value of labor
income tax revenue.

Additionally, a novel feature of this model is the possibility to observe how the real exchange

rate (rer) reacts to an interest rate hike in an FTPL model. Although the initial reaction of

13



the real exchange rate is qualitatively similar to what is found in the literature on SOE models,
following the initial currency appreciation, the effect reverses, ultimately driving the real exchange
rate above its steady-state value. In this sense, the dynamic of the nominal exchange rate depre-
ciation provides a suitable explanation for a fact that Hnatkovskay, Lahiriy, and Vegh (2012) call
“The exchange rate response puzzle”: in developing countries, exchange rates tend to depreciate
following an interest rate hike rather than appreciate, which is the prediction of standard small
open economy models.

The departure of this model from standard SOE models in this particular feature could be
interpreted through the lens of the UIP condition. Using equilibrium conditions (@) and (@),

and the property of the expected value of a product:

L+ Covi[1
i Zi =E[1+e] + P [+ 1y bl
b+ 1 [Lt,t+1]
where ¢4 = /Bh/\j\_:i%

Applying a log-linear approximation:
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[terating forward and using the definition of rer;:
[e.e] oo
Ey = ZEt [i:ﬂ - it+i] + ZEt [Fegi — 774
=0 i=0
where in a stationary equilibrium:
lim E; {rér; 14} =0
1—00

This equation shows that deviations in the nominal exchange rate depend negatively on inter-
est rate differentials and positively on inflation rate differentials. In this model, an initial interest
rate differential arises following a domestic interest rate shock, gradually diminishing as seen in

standard small open economy (SOE) models. However, unlike traditional models, this model
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uniquely features a rise in the inflation rate (and thus in the inflation rate differential) following

contractionary monetary policy. This feature supports the idea of fiscal dominance as a poten-

tial explanation for nominal depreciations following domestic interest rate hikes in developing

countries.E

This model also allows me to explore the effect of an exogenous expansionary fiscal policy.

Particularly, Figure E plots the response of the main endogenous variables to a increase (decrease)

in the lump-sum transfers (taxes) for the model with (without) labor income tax:
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Figure 3: Impulse-response functions for inflation, exchange rate depreciation, the present value of
fiscal surpluses, real exchange rate, consumption, non-tradable output, wages, and hours worked
to a one standard deviation expansionary fiscal shock.

As expected, the fiscal shock triggers an instantaneous rise in the inflation rate, accompanied
by an even larger surge in the growth rate of the nominal exchange rate, which consequently leads
to a real depreciation. This model feature is consistent with the findings of Jiang (2018) for a
sample of 25 countries.

In contrast to a Ricardian response from households that would arise in a model with passive
fiscal policy, the fiscal shock has a positive effect on consumption, driven by an increase in non-

tradable consumption. This effect arises partly from higher expenditure on non-tradable goods,

0Hnatkovskay, Lahiriy, and Vegh (2012) and Kohlscheen (2014) provide empirical evidence.
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as the real depreciation makes these goods relatively cheaper. Notably, under the assumption of
an exogenous stochastic process for the interest rate, the nominal interest rate does not adjust
upward in response to the inflation surge, with the intertemporal channel being the main factor
behind the positive consumption response.

The unfunded fiscal shock is the reason behind the increase in inflation, as it works to reestab-
lish the “fiscal intertemporal equilibrium condition” by inflating away nominal debt. As a result, a
sharp decline in the real value of debt occurs initially, though this effect diminishes over time due
to the temporary, yet moderately persistent, nature of the fiscal shock. Simultaneously, the rise
in non-tradable output —and the corresponding increase in hours worked— boosts labor income
tax revenues, which partially offset the decline in the present value of fiscal surpluses caused by
the shock.

In the next section, the response of this economy to shocks will be compared to that of an

economy without fiscal dominance by assuming monetary or exchange rate rules.

3 Comparing regimes

In this section, the response of an economy with an active fiscal policy is compared to one with a
passive fiscal policy in the face of monetary and external shocks. The purpose of this section is to
determine whether the model’s endogenous variables react differently to monetary and external
shocks (primarily to domestic and international interest rate, and tradable goods output shocks)
depending on the fiscal-monetary regime in place. For this analysis, two types of policy rules will
be considered: a Taylor rule and a fixed exchange rate regime.

In contrast with the active fiscal policy, the passive fiscal policy regime ensures that government
solvency is satisfied independently of the path of the price level. In this sense, the sequence of
lump-sum transfers from government (7;) are defined endogenously to satisfy the budget constraint

at any price level. This assumption is what is implied in traditional NK-SOE models.
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3.1 Taylor rule

Firstly, it is assumed that the interest rate does not follow an autoregressive process (AR(1)), but

rather follows a monetary policy rule of the ‘Taylor Rule’ type:

1+u_(1+m> g (16)

1+ 147

where {i,7} denotes the steady state value of each variable.

It is important to notice that the “Taylor Principle” states that o, must be greater than 1 in
order to ensure the uniqueness of equilibrium. However, in the case of an active fiscal policy this
condition is reverse (Leeper, 1991).

In order to compare the response to shocks under each type of regime, two values will be
assumed for o, in each model: 0.80 (standard value in the FTPL literature) and 0.99 for the
fiscal dominance model, and 1.50 (standard value in the literature) and 1.01 for the monetary
dominance model. In this sense, the values of 0.99 and 1.01 are chosen to minimize differences in
the economies’ responses that could be attributed to varying interest rate reactions to deviations

in the inflation rate.

3.1.1 Monetary shock

The reaction of both types of regimes to a 1 p.p. hike in the interest rate is contrasted in Figure @
Although both models—monetary dominance and fiscal dominance—exhibit a decline in the infla-
tion rate on impact, as previously mentioned, this disinflation is only transitory in the case of the
fiscal dominance model, contrasting with the behavior observed in the monetary dominance model.
Furthermore, the real exchange rate demonstrates a similar pattern: there is an appreciation of the
real exchange rate following the contractionary monetary shock in both models. However, unlike
traditional NK-SOE models, the fiscal dominance model exhibits a subsequent depreciation of the
real exchange rate, which triggers a boom in the non-tradable sector—an outcome not observed in
the monetary dominance model. Consequently, household consumption increases under the fiscal

dominance regime, contrasting with traditional NK-SOE models. This behavior offers a potential
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explanation for the preference for such fiscal-monetary regimes: governments with a stronger rel-
ative preference for consumption over inflation are more likely to adopt fiscal dominance regimes
due to the way these economies respond to exogenous shocks. In this sense, the relatively stronger
performance of consumption under the fiscal dominance regime proves robust in the presence of

external shocks, a topic that will be explored in greater detail in the next subsection.
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Figure 4: Impluse-response functions of inflation, exchange rate depreciation, real exchange rate,
consumption, non-tradable output, wages and hours worked to a one standard deviation positive
shock to the domestic interest rate.

Additionally, when comparing two alternative Taylor Rules for a fiscally-led economy, a gener-
ally counterintuitive outcome can be observed: a less aggressive interest rate response to inflation
deviations (an «;, of 0.80) leads to faster inflation convergence. While this phenomenon is striking,

it aligns with the expected behavior in an FTPL model.

3.1.2 External shocks

The reaction of both types of regimes to an increase in the international risk-free rate and to a
drop in tradable endowment are contrasted in Figures B and B

In the case of a shock to the international interest rate, there are no qualitative differences
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Figure 5: Impluse-response functions of inflation, exchange rate depreciation, real exchange rate,
real domestic currency debt, consumption, non-tradable output, wages and hours worked to a one
standard deviation positive shock to the international risk-free rate.

in the vast majority of the main endogenous variables of the model. The increase in the risk-
free rate implies a negative wealth effect for the economy, given its position as a net debtor to
the rest of the world. This negative effect, combined with the intertemporal channel, results in a
decline in household consumption. There is an increase in the nominal exchange rate driven by the
interest rate differential effect which, despite a degree of pass-through to inflation, generates a real
depreciation. Consequently, a switching channel emerges, where tradable goods are substituted
with non-tradable goods, eventually leading non-tradable output to exceed its steady-state value.
The boom in the non-tradable sector constitutes the primary source of divergence between the
two models: under fiscal dominance, there is an increase in the inflation rate and the nominal
exchange rate, similar to the case of monetary dominance. However, this trend reverses over time,
resulting in a nominal appreciation and an inflation rate below its steady-state value, as opposed
to a monotonic convergence. This dynamic arises because the boom in the non-tradable sector
generates an increase in labor income tax revenue, which in turn raises the present value of fiscal

surplus flows. This fiscal channel does not exist under monetary dominance.
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Figure B further explores the impact of a decrease in the tradable output endowment. Starting
from the consumption response, it can be observed that the households’ consumption reaction
is less negative and even positive in the fiscal dominance model. More specifically, when the
parameter governing the Taylor Rule is 0.80, consumption even increases at impact. This par-
ticularity is associated with the less agressive reaction of the interest rate to inflation deviations.
This increase occurs alongside a real depreciation, which triggers a reallocation of expenditure
to the non-tradable sector. On the other hand, the greater persistence in inflation and nominal
depreciation in the fiscal dominance model, where the Central Bank reacts more aggressively to
inflation deviations, is due to the particular characteristic of FTPL models: a larger increase in the
nominal interest rate achieves the opposite effect to the expected one, delaying the convergence

to the steady state.
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Figure 6: Impluse-response functions of inflation, exchange rate depreciation, real exchange rate,
consumption, non-tradable output, wages and hours worked to a one standard deviation negative
shock to the tradable output.
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3.2 Fixed exchange rate

The implementation of a fixed exchange rate regime in the context of an NK-SOE model with
fiscal dominance causes the system to become unstable. In this sense, since a fixed exchange
rate constitutes an active monetary policy, no equilibrium exists under an active fiscal policy
regime. The government’s commitment to maintaining a fixed parity implies, in terms of the FTPL
equilibrium condition, that the treasury responds by achieving a flow of fiscal surpluses consistent
with the debt stock at the predetermined parity. Cochrane (2023) mentions that foreign exchange
pegs, when successful, are thus primarily fiscal commitments and communication devices. Many
works explore the government’s commitment to a rule for the price level and its conditioning on
fiscal policy (Sims, 1997). It has also been commonly used as an explanation for currency and

solvency crises (Daniel, 2001; Daniel, 2010).

4 Adding foreign debt: does the distribution matter?

A natural extension of the original model developed in section @ is to allow the government to issue
debt in foreign currency. In this regard, this section aims to explore whether the distribution of
the type of debt the government chooses to issue (foreign or domestic currency-denominated debt)
has any impact on the response of a fiscally-led economy to certain shocks. While the optimal
choice of debt type by the government in this FTPL framework may be relevant and could serve
as a topic for further research, to simplify the model and examine the specific effect of different
borrowing rules, the following decision rule for the government is proposed:

Terssb;f

S T—— 17
by + rerSSb; (17)

By following this rule, the government decides to maintain a constant share €2 of the total
value of its debt in foreign Currency.@

Given the inclusion of foreign currency-denominated debt, the equilibrium condition of the

"To avoid short-run dynamics of the real exchange rate affecting the decision rule of the government, foreign
currency-denominated debt is valued at the steady-state value of the real exchange rate (rer®9).
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Fiscal Theory of the Price Level would become:

by b
t—1 + rer; t—1
1+m 1+

= pus (18)

Now, the real exchange rate is also determined by the government debt valuation equation.
In this regard, a particular and extreme case of this scheme would be when 2 takes a value of
1, that is, when the government decides to borrow exclusively in foreign currency. In this case,
Cochrane (2023) argues that in a closed economy, with a fiscal surplus that does not react to the
price level and foreign currency debt, the FTPL does not determine the price level. Moreover,
it is not possible to implement an active fiscal policy with the non-default condition present in
these types of models. Consequently, in a closed economy model with foreign currency debt and
a government wanting to avoid default, the FTPL equation becomes a constraint on surpluses.

However, the model developed in this paper has two additional channels: (i) in a small open
economy with tradable and non-tradable sectors, the real exchange rate serves as an adjustment
variable that allows pinning down equation (), (ii) the labor income tax, while not a function
of the price level, relaxes Cochrane’s assumption of a fiscal surplus that remains constant in real
terms. In consequence, to address this potential channels, the reaction of the economy with a
government that issues debt only in foreign currency is simulated for the two cases: (i) with labor
income tax; (ii) without labor income tax.

Figure H shows the response of the economy to an expansionary fiscal policy. In this regard,
in the model with labor income tax, it involves an increase in lump-sum transfers to households,
while in the model without labor income tax, since both are calibrated to have the same fiscal
surplus in steady state, it would imply a reduction in lump-sum taxes to households.

In the model with labor income taxation, the adjustment mechanism in the case of foreign
currency-denominated debt relies on a boom in the non-tradable sector, driven by the increase
in the real exchange rate. This boom leads to a rise in labor income tax revenues, along with a
decline in the discount factor of fiscal surplus flows due to the increase in inflation and the nominal
interest rate remaining constant given its AR(1) process. As a result, the present value of fiscal

surpluses initially increases. However, it eventually falls below its steady-state value, reflecting
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Figure 7: Impulse-response functions of inflation, exchange rate depreciation, present value of
fiscal surpluses, real exchange rate, consumption, non-tradable output, wages, and hours worked
to a one standard deviation expansionary fiscal shock.

the greater persistence of the fiscal shock relative to the temporary surge in the non-tradable
sector and the inflationary spike. This case is, in essence, paradigmatic: an expansionary fiscal
shock triggers such a response in inflation and the non-tradable sector that it initially leads to an
increase in the present value of fiscal surpluses, thereby allowing for a reduction in the level of
foreign-currency-denominated debt.

On the other hand, the model without labor income tax does not present the non-tradable
sector boom channel since its revenue comes exclusively from lump-sum taxes to households.
Consequently, the only adjustment mechanism in the FTPL equation becomes the real exchange
rate and the discount factor. In this way, in contrast to the previous case, the real exchange rate
needs to appreciate (i.e. decrease) in order to reestablish the equilibrium condition. This is relevant
given that, in the case with lump-sum taxes, the real exchange rate and its evolution become
conditioned by fiscal solvency given the non-default assumption. As a result, the real exchange
rate exhibits a completely different behavior: it appreciates in response to an expansionary fiscal
shock, instead of depreciating.

Finally, to delve deeper into how the distribution of debt denomination affects the reaction of
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the economy to certain shocks, three alternative rules will be assumed:

1. Only foreign currency debt: =1

2. Equal currency distribution in debt: 2 = 0.5

3. Only domestic currency debt: 2 =0
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Figure 8: Impluse-response functions for inflation, exchange rate depreciation, real exchange rate,
consumption, non-tradable output, wages and hours worked to a one standard deviation positive
shock to the domestic interest rate.

Figure E displays the responses of the three alternative models to a contractionary monetary
shock. Although there are no substantial differences in the reactions of the alternative models,
a pattern arises: when the proportion of foreign debt is higher, the inflation rate is lower, and
there is greater real appreciation. The main reason behind these facts is that, when there is
foreign currency-denominated debt, the real exchange rate functions as a mechanism to restore
the fiscal equilibrium condition by reducing the real value of this type of debt in domestic currency.
Consequently, the inflation rate needed to inflate away domestic currency debt is naturally lower.

Figures E and [L( analyze the case of negative external shocks and how they propagate through
the economy depending on the currency distribution chosen by the government for its debt. In

general terms, a higher share of foreign currency-denominated debt is associated with greater real
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depreciation and, consequently, a more pronounced boom in the non-tradable sector. In this sense,
the equilibrium condition imposed by fiscal dominance is key to understanding this phenomenon:
the real depreciation increases the real value of foreign debt in domestic currency, which, naturally,
becomes more pronounced as the share of foreign currency-denominated debt rises. Additionally,
the greater the share of domestic currency-denominated debt, the stronger the impact of rising
inflation in reestablishing the fiscal equilibrium condition. In conclusion, the higher the share
of foreign currency-denominated debt, the greater the required expansion in the non-tradable
sector because of its impact on fiscal revenues. This expansion, together with the decline in the
discount rate, restores the equilibrium condition by increasing the present value of labor income

tax revenues.
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Figure 9: Impluse-response functions for inflation, exchange rate depreciation, real exchange rate,
consumption, non-tradable output, wages and hours worked to a one standard deviation positive
shock to the international risk-free rate.
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Figure 10: Impluse-response functions for inflation, exchange rate depreciation, real exchange rate,
consumption, non-tradable output, wages and hours worked to a one standard deviation negative
shock to the tradable output.
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5 Conclusion

In this paper, I develop a New-Keynesian Small Open Economy model that incorporates fiscal
dominance. Building on this framework, I analyze the potential differences in how economies
respond to shocks depending on the fiscal-monetary regime in place. The results reveal significant
deviations from traditional small open economy models. Specifically, these differences extend
beyond nominal variables, such as the inflation rate or the nominal depreciation rate, to include
real variables like household consumption levels. These findings offer potential explanations for
why governments may adopt specific fiscal-monetary regimes, opening new avenues for research
within the political economy literature.

Additionally, this paper is the first to examine the potential impact of the government’s
currency-denomination of debt within a small open economy that features fiscal dominance. More
specifically, the findings suggest that a larger share of foreign currency-denominated debt is gen-
erally associated with greater real depreciation in response to negative external shocks, although
this result is reversed in the case of contractionary monetary shocks. In this context, the structure
of government revenues and expenditures plays a critical role and is far from neutral when foreign
currency-denominated debt is present. For instance, when the government collects labor income
tax from workers in the non-tradable sector, a fiscal shock leads to real exchange rate depreci-
ation, triggering a boom in the non-tradable sector and increasing fiscal revenues. Conversely,
when government revenue is fixed in real terms through lump-sum taxes, the real exchange rate
appreciates instead, restoring the equilibrium condition for debt valuation via a reduction in the
real domestic currency value of foreign debt.

These findings set the stage for future research on how the propagation of shocks is influenced
by the structure of government revenues and expenditures. For example, incorporating taxes to

the tradable sector could provide further insights into these dynamics.
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Appendix I

The equilibrium conditions of the model developed in Section 2:
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