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1. INTRODUCTION 

The financial crisis in 2008 led to an economic recession in many countries. This 
recession, in turn, forced many governments around the world to implement a large fiscal 
stimulus. As a result, the effect of fiscal policy on the economy has become a popular topic in 
macroeconomics. Moreover, more recently many countries experienced fiscal crises. Although 
the reasons for these fiscal crises might differ from country to country, their negative impact is 
similar.  

In order to study the effects of economic policy on the macroeconomy, we often use a 
dynamic stochastic general equilibrium (DSGE) model. In most of these models, the unit 
considered is a “country,” and the country usually consists of a single region. However, in 
reality, most countries are divided into many regions. Therefore, the effects of a fiscal policy 
cannot be uniform across regions if each region’s economic structure is different. To consider 
this possibility, we split a country into several regions and construct a tractable regional DSGE 
model. We investigate the manner and extent to which fiscal policy affects our model economy. 
In addition, our aim is to introduce the usefulness of DSGE models to regional scientists. Note 
that a DSGE framework such as ours has the advantage of being easy to apply, particularly to a 
forward-looking dynamic model, and can be run on well-established computer programs (such as 
DYNARE). Therefore, regional scientists who are interested in DSGE models can easily build 
the model and implement a policy simulation analysis.  

Fiscal policy studies using standard DSGE models show the fiscal multiplier to be small 
because of a negative consumption response through negative wealth effects. However, many 
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empirical studies using a vector auto regressive (VAR) model have indicated a positive 
consumption response to fiscal shock. In recent studies, while Beetsma and Giuliodori (2011) 
confirm a positive consumption response to fiscal shock, Ramey (2011) finds a negative 
response. We construct our model allowing for a positive consumption response. 

Our main result is that the magnitude of the fiscal multiplier depends on which 
government implements the fiscal policy and where the policy is implemented. This implies that 
to measure fiscal multipliers, we have to consider heterogeneity across regions. 

In standard DSGE models, there are often cases in which the effect of fiscal policy on 
consumption is negative because of a negative wealth effect (for example, see Baxter and King, 
1993). However, many empirical analyses suggest a positive consumption response to 
government spending shocks.1 In order to obtain a positive response, we need to incorporate 
several extensions to DSGE models. These include “deep habit” (Ravn et al., 2006), a utility 
function that strengthens the complementarity between consumption and labor (Linnemann, 
2006; Monacelli et al., 2010), and non-Ricardian households (Galí et al., 2007). In this paper, we 
assume the existence of non-Ricardian households, which is frequently assumed in fiscal studies. 
Under this assumption, non-Ricardian households earn a wage and work in the same manner as 
Ricardian households.  

The regional DSGE model constructed in this paper is similar to models that describe the 
economy of a currency area. These currency union models are developed by, for example, 
Benigno (2004), Lombardo (2006), and Galí and Monacelli (2008), and they analyze an optimal 
policy design in that framework. Our model, however, has a central government that is 
responsible for managing the whole region, and this is its main difference from currency union 
models. Therefore, we can analyze the effects of central and local government spending on the 
economy separately. The structures of the central and local governments are different from each 
other, for example, in terms of solvency. Economic structures also differ from region to region. 
This yields the conjecture that the fiscal multiplier depends on who implements the policy and 
where this is done. Only the DSGE model with heterogeneous regions will have the answer to 
this interesting question. 

When focusing on economic geography, such as agglomeration, integration, and so on, 
our model may be compared to the so-called New Economic Geography (NEG) models.2  NEG 
models are quite useful and insightful when analyzing economic geography. Then what is the 
advantage of DSGE modeling? We believe it is the ease with which one can incorporate agents’ 
forward-looking behavior. The dynamics of forward-looking behavior is one of important factors 
in recent macroeconomics. The effects of economic policy depend significantly on agents’ 
expectations of the future. It should be noted that the tractability of forward-looking dynamics 
can be gained at the cost of imperfect mobility for agents. This assumption is unattractive for 
regional analysis. However, an analysis of a dynamic regional model based on DSGE modeling 
is needed, even if the results are quite similar to NEG models, at least with respect to obtaining 
robustness in policy analyses. 

As stated above, many countries have experienced a fiscal crisis. The recent large fiscal 
expansion in many countries has caused large amounts of government debt, which might account 
                                                 
1 A positive consumption response for fiscal expansion has been empirically confirmed by Blanchard and Perotti (2002) and 
Mountford and Uhlig (2009) using US data. Beetsma and Giuliodori (2011) have confirmed it in EU countries. 
2 For NEG models, see Fujita and Krugman (2004) and Fujita and Mori (2005).  
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for the crises. On the other hand, a loose stance on fiscal policy might also bring about such a 
crisis, as in the case of Greece. Whatever the reason, a fiscal crisis can be considered to be a 
situation in which investors do not expect the government to repay its debt. In such a 
circumstance, risk premiums soar, causing interest rates to rise, and ultimately resulting in an 
economic recession. In our model, we interpret the agents’ expectation that the government will 
default as an increase in expected default probability. Our simulation results confirm the negative 
effects of the output. 

Our paper is organized as follows. Section 2 explains the structure of our regional DSGE 
model. In Section 3, we set the parameter values, and in Section 4, we show impulse responses to 
fiscal policy shock. In Section 5, we illustrate a fiscal crisis using our model. Finally, Section 6 
concludes the paper.  

2. THE MODEL 

Our model is simply a version of standard real business cycle models. We represent the 
number of regions as  ۼ ൌ ሼ૚, ૛, …  ሽ. We assume that the population size for each region isࡺ,
unity (therefore, the population size of the whole economy is ࡺ). Our economy has Ricardian 
households, non-Ricardian households, firms, bankers, and the government. Bankers collect 
deposits and distribute them to firms and the local and central governments by imposing interest 
rates. The number of non-Ricardian households and bankers is denoted by ω_i and ω_(B,i), 
respectively, in each region.  

2.1 Firms 

We assume that each region produces the same output, and therefore, a single output 
market exists. We also assume that the labor market is separated in each region.3 The production 
function for each region ݅ is as follows:  

ሺ1ሻ																																											 ௧ܻ
௜ ൌ ݁௭೟

೔
݁௭೟

೘
൫ܭ௧

௜൯
ఈ೔ൣ൫1 െ ߱஻,௜൯݄௧

௜ ൧
ଵିఈ೔൫ܭ௧

௚,௜൯
ఎ೔
,	 

where ௧ܻ
௜ denotes output; ܭ௧

௜, capital stock; ݄௧
௜ , hours worked; and ܭ௧

௚,௜, social capital stock. The 
super script ݅ represents the region. In Eq (1), ݖ௧

௜ and ݖ௧
௠ represent the region-specific and macro 

shocks, respectively, with a mean of zero. The first-order condition yields, for all ݅ ∈  ,ۼ

ሺ2ሻ																																																									൫1 െ ߱஻,௜൯ݓ௧
௜ ൌ ሺ1 െ ௜ሻߙ

௧ܻ
௜

݄௧
௜ . 

The rental costs for capital, ݎ௧
௜, are 

ሺ3ሻ																																																																															ݎ௧
௜ ൌ ௜ߙ

௧ܻ
௜

௧ܭ
௜. 

2.2 Households 

2.2.1 Ricardian (optimizing) households 

The Ricardian households in region ݅ consume goods and provide labor such that their 
inter-temporal utility function is maximized, subject to the following budget constraint: 
ሺ4ሻ݀௧ାଵ

௜ ൌ ܴ௧ିଵ
஽ ݀௧

௜ ൅ ௧ݓ
௜݄௧
௜ െ ܿ௧

௢,௜ െ ௧ݐ
௜ െ ௧ݐ

஼, 

                                                 
3 We assume that households cannot move to a different region. 
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where ݀௧
௜  represents deposits; ܴ௧஽ , the interest rate for deposits; ܿ௧

௢,௜ , the consumption for 
optimizing households; ݐ௧

௜, the lump-sum tax imposed by the local government; and ݐ௧
஼, the lump-

sum tax imposed by the central government. The objective function for the households in region 
݅ is as follows: 

௧൛log൫ܿ௧ߚ଴෍ܧ
௢,௜ െ ܾܿ௧̅ିଵ

௢,௜ ൯ ൅ ௜ߠ log൫1 െ ݄௧
௜൯ൟ

ஶ

௧ୀ଴

, 

where ܿ௧̅
௢,௜  denotes the consumption externality, defined as the average consumption for the 

Ricardian households (ܿ௧̅
௢,௜ ൌ ܿ௧

௢,௜). The first-order conditions are 

ሺ5ሻ																																																															
1

ܿ௧
௢,௜ െ ܾܿ௧ିଵ

௢,௜ െ ௧ߣ
௜ ൌ 0, 

ሺ6ሻ																																																														ߣ௧
௜ െ ௧ܴߚ௧൫ܧ

஽ߣ௧ାଵ
௜ ൯ ൌ 0,	 

ሺ7ሻ																																																																		
௜ߠ

1 െ ݄௧
௜ െ ௧ߣ

௜ݓ௧
௜ ൌ 0. 

As seen above, we do not assume costless labor mobility. This is an unusual assumption 
for an NEG approach. Our model is designed to analyze how a temporal policy change affects an 
economy: the steady state of our economy before and after the change remains the same. 
Therefore, we assume that the size of our policy change is not sufficiently large for agents to 
alter their location.  

2.2.2 Non-Ricardian (rule-of-thumb) households 

Non-Ricardian, or rule-of-thumb households consume their disposable income every 
period. Therefore,  

ሺ8ሻ																																																														ܿ௧
௥,௜ ൌ ௧ݓ

௜݄௧
௜ െ ௧ݐ

௜ െ ௧ݐ
஼, 

where ܿ௧
௥,௜ denotes the consumption for non-Ricardian households. Following Galí et al. (2007), 

we assume that non-Ricardian households earn wages and work in the same manner as Ricardian 
households. 

2.3 Bankers 

Bankers collect deposits from Ricardian households, lend these to firms and 
governments, and consume goods. In this situation, bankers become borrowers for households 
and firms, and the government becomes the borrower for bankers. Borrowers pay interest rate to 
lenders. The national deposits are represented as   

௧ାଵܦ ൌ෍ሺ1 െ ߱௜ െ ߱஻,௜ሻ݀௧ାଵ
௜

௜∈ۼ

. 

The budget constraint of bankers is as follows: 
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ሺ9ሻܥ௧
஻ ൅෍ܤ௧ାଵ

௜

௜∈ۼ

൅ ௧ାଵܤ
௖ ൅ ܴ௧ିଵ

ௗ ௧ܦ ൅෍ܳ௧
௜ܭ௧ାଵ

௜

௜∈ۼ

൅෍ܫ௧
௜ ൅෍ݐ௧

௜

௜∈ۼ

൅ ௧ݐ݊
஼

௜∈ۼ

ൌ෍ݎ௧
௞,௜ܭ௧

௜

௜∈ۼ

൅෍ܳ௧
௜൛ሺ1 െ ௧ܭሻߜ

௜ ൅ ௧ܫ
௜ൣ1 െ Φ൫ܫ௧

௜/ܫ௧ିଵ
௜ ൯൧ൟ

௜∈ۼ

൅ ௧ାଵܦ ൅෍ܴ௧ିଵ
௜ ௧ܤ

௜

௜∈ۼ
൅ ܴ௧ିଵ

௖ ௧ܤ
௖	,																																																																																																																							 

where ܥ௧஻ represents the consumption of bankers; ܳ௧
௜, the value of capital goods; ܴ௧

௜ , the interest 
rate for local government bonds; ܴ௧

௖, the interest rate for central government bonds;	ܫ௧
௜, capital 

goods investment; ܤ௧
௜, the bonds for local government ݅; and ܤ௧

௖, the central government bonds.4 
The function Φ൫ܫ௧

௜/ܫ௧ିଵ
௜ ൯ represents adjustment costs.5 Note that in Eq (9), the left-hand side 

represents expenditure and the right-hand side represents receipts. Assuming a logarithmic-type 
temporal utility, the maximization problem of bankers is reduced to maximizing the following 
Lagrangean: 

଴ܧ ቐ෍ሺߚ஻ሻ௧ ቎lnሺܥ௧
஻ሻ

ஶ

௧ୀ଴

െ ௧ߣ
஻ ൥ܥ஻,௧ ൅෍ܤ௧ାଵ

௜

௜∈ۼ

൅ ௧ାଵܤ
௖ ൅ ܴ௧ିଵ

ௗ ௧ܦ ൅෍ܫ௧
௜

௜∈ۼ

൅෍ݐ௧
௜

௜∈ۼ

൅ ௧ݐ݊
஼ െ෍ݎ௧ିଵ

௞,௜ ௧ܭ
௜

௜∈ۼ

െ ௧ାଵܦ

െ෍૚௧
௜ܴ௧ିଵ

௜ ௧ܤ
௜

௜∈ۼ

െ ૚௧
௖Γ௧

௖ܴ௧ିଵ
௖ ௧ܤ

௖ െ෍ܳ௧
௜ሺܭ௧ାଵ

௜ െ ሺ1 െ ௧ܭሻߜ
௜ െ ௧ܫ

௜ൣ1 െ Φ൫ܫ௧
௜/ܫ௧ିଵ

௜ ൯൧
௜∈ۼ

቉቏ቑ 

where ߣ௧஻ denotes the Lagrange multiplier of Eq (9) and ૚௧
௜  and ૚௧

௖ denote the indicator functions, 
defined as follows: 

૚௧
௜ ൌ ቄ 1																				if	the	local	government	i	at	t	does	not	default							

													0																																											otherwise																																																																
, 

૚௧
௖ ൌ ቄ 					1																				if	the	central	government	at	t	does	not	default							

								0																																			otherwise																																																																
. 

We assume that the conditional probabilities that the local government ݅  at	ݐ  and the 
central government at ݐ	  default are ݌௧

௜	and ݌௧
௖ , respectively. The first order-conditions are as 

follows: 

ሺ10ሻ																																																															
1
௧ܥ
஻ െ ௧ߣ

஻ ൌ 0, 

ሺ11ሻ																																														ߣ௧
஻ െ ௧ାଵߣ஻ߚ௧ൣܧ

஻ ܴ௧
௜൫1 െ ௧ାଵ݌

௜ ൯൧ ൌ 0, 

ሺ12ሻ																																													ߣ௧
஻ െ ௧ାଵߣ஻ߚ௧ሾܧ

஻ ܴ௧
௖ሺ1 െ ௧ାଵ݌

௖ ሻሿ ൌ 0, 

ሺ13ሻ																																																					ߣ௧
஻ െ ௧ାଵߣ஻ߚ௧ൣܧ

஻ ܴ௧
ௗ൧ ൌ 0,	 

ሺ14ሻ																																					ܳ௧
௜ߣ௧
஻ െ ௧ାଵߣ஻ൣߚ௧൫ܧ

஻ ܳ௧ାଵ
௜ ሺ1 െ ሻߜ ൅ ௧ାଵߣ

஻ ௧ାଵݎ
௜ ൧൯ ൌ 0,	 

                                                 
4 We assume that bankers are homogeneous. Therefore, the bankers’ problem is expressed in terms of an aggregated value. 
5 The function 	Φ൫ܫ௧

௜/ܫ௧ିଵ
௜ ൯ has been used by Christiano et al. (2005). In this function, capital stock is adjusted gradually. It has 

been frequently used to increase the fit to the actual economy in many papers. 
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ሺ15ሻ				ߣ௧
஻ െ ௧ߣ

஻ܳ௧
௜ ቊ1 െ Φᇱ ቆ

௧ܫ
௜

௧ିଵܫ
௜ ቇ ቆ

௧ܫ
௜

௧ିଵܫ
௜ ቇ െ Φቆ

௧ܫ
௜

௧ିଵܫ
௜ ቇቋ െ ௧ܧ ൭ߚ஻ߣ௧ାଵ

஻ ܳ௧ାଵ
௜ Φᇱ ቆ

௧ܫ
௜

௧ିଵܫ
௜ ቇ ቆ

௧ܫ
௜

௧ିଵܫ
௜ ቇ

ଶ

൱ ൌ 0.	 

To obtain the above equations, we consider the following. Explicitly denoting the 
information set at ݐ as Ω௧, and assuming Ω௧ ⊂ Ω௧ାଵ for any random vector ݔ௧, we get 

 

௧ൣ૚௧ା௦ܧ
௜ ௧ା௦൧ݔ ൌ ૚௧ା௦ൣܧ	

௜  																		௧ା௦|Ω௧൧ݔ

																								ൌ ૚௧ା௦ൣܧൣܧ	
௜  ௧ା௦|Ω௧ା௦൧|Ω௧൧ݔ

																								ൌ ૚௧ା௦ൣܧൣܧ	
௜ |Ω௧ା௦൧ݔ௧ା௦|Ω௧൧ 

																			ൌ ൫1ൣܧ	 െ ௧ା௦݌
௜ ൯ݔ௧ା௦|Ω௧൧, 

where ൣܧ૚௧ା௦
௜ |Ω௧ା௦൧ is equal to the probability, conditional on Ω௧ା௦, that the local government ݅ 

at	ݐ ൅  does not default. These equations can be simplified by defining a stochastic discount ݏ

factor as Λ௧ାଵ,௧ ൌ ஻ߚ
஼೟
ಳ

஼೟శభ
ಳ . For all ݅ ∈  ,ۼ

ሺ16ሻ																																																1 െ ௧ൣΛ௧ାଵ,௧ܴ௧ܧ
௜൫1 െ ௧ାଵ݌

௜ ൯൧ ൌ 0, 

ሺ17ሻ																																																1 െ ௧ൣΛ௧ାଵ,௧ܴ௧ܧ
௖ሺ1 െ ௧ାଵ݌

௖ ሻ൧ ൌ 0, 

ሺ18ሻ																																																										1 െ ௧ൣΛ௧ାଵ,௧ܴ௧ܧ
ௗ൧ ൌ 0, 

ሺ19ሻ																																										ܳ௧
௜ െ ௧൫Λ௧ାଵ,௧ൣܳ௧ାଵܧ

௜ ሺ1 െ ሻߜ ൅ ௧ାଵݎ
௜ ൧൯ ൌ 0,	 

ሺ20ሻ								ܳ௧
௜൛1 െ Φ′൫ܫ௧

௜/ܫ௧ିଵ
௜ ൯൫ܫ௧

௜/ܫ௧ିଵ
௜ ൯ െ Φ൫ܫ௧

௜/ܫ௧ିଵ
௜ ൯ൟ ൅ ௧ܧ ቀΛ௧ାଵ,௧ܳ௧ାଵ

௜ Φ′൫ܫ௧ାଵ
௜ ௧ܫ/

௜൯൫ܫ௧ାଵ
௜ ௧ܫ/

௜൯
ଶ
ቁ ൌ 1. 

2.4 Aggregation 

For region ݅, we represent the non-banker total consumption and the total tax for the local 
government by ܥ௧

௜ and ௧ܶ
௜, respectively: 

ሺ21ሻ																																															ܥ௧
௜ ൌ ߱௜ܿ௧

௥,௜ ൅ ሺ1 െ ߱௜ െ ߱஻,௜ሻܿ௧
௢,௜ , 

ሺ22ሻ																																																																									 ௧ܶ
௜ ൌ ௧ݐ

௜. 

In addition, we represent the total tax for the central government and total government 
expenditure for the central government by ௧ܶ

஼ and ܩ௧
஼, respectively: 

ሺ23ሻ																																																																								 ௧ܶ
஼ ൌ ௧ݐܰ

஼, 

ሺ24ሻ																																																																					ܩ௧
஼ ൌ෍ܩ௧

஼,௜

௜∈ۼ

. 

2.5 Central Government and Local Government 

For the local government of region ݅ ∈ ܰ, the budget constraint is 

ሺ25ሻ																																																									ܤ௧ାଵ
௜ ൌ ܴ௧ିଵ

௜ ௧ܤ
௜ ൅ ௧ܩ

௜ െ ௧ܶ
௜, 

For the central government, the budget constraint is 

ሺ26ሻ																																																								ܤ௧ାଵ
஼ ൌ ܴ௧ିଵ

஼ ௧ܤ
஼ ൅ ௧ܩ

஼ െ ௧ܶ
஼, 
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We assume the following equations as the tax and fiscal expenditure rules:  

ሺ27ሻ																																																								݈ݐ݃݋௧
௜ ൌ .ݐݏ݊݋ܿ ൅ߦ௕

௜ ௧ܤ݃݋݈
௜, 

ሺ28ሻ																																																							݈ݐ݃݋௧
஼ ൌ .ݐݏ݊݋ܿ ൅ߦ௕݈ܤ݃݋௧

஼, 

ሺ29ሻ																																																	݈ܩ݃݋௧
௜ ൌ .ݐݏ݊݋ܿ ൅ߩ௜݈ܩ݃݋௧ିଵ

௜ ൅ ௧ߝ
௜, 

ሺ30ሻ																																																݈ܩ݃݋௧
௖ ൌ .ݐݏ݊݋ܿ ൅ߩ௖݈ܩ݃݋௧ିଵ

௖ ൅ ௧ߝ
௖, 

where “const.” in each equation denotes the constant value consistent with the steady-state value. 
We assume that the non-default rate for each region and the central government,൫1 െ ௧݌

௜൯	 and 
ሺ1 െ ௧݌

௖ሻ, respectively, decreases with ܤ௧
௜ and ܤ௧

௖ in the following manner.  
ሺ31ሻ݈݃݋൫1 െ ௧݌

௜൯ ൌ .ݐݏ݊݋ܿ െ߭௜݈ܤ݃݋௧
௜,				for	all	݅ ∈  	,ۼ

ሺ32ሻ																																														݈݃݋ሺ1 െ ௧݌
௖ሻ ൌ .ݐݏ݊݋ܿ െ߭௖݈ܤ݃݋௧

௖.	 

We assume that social capital stock is accumulated as follows 

ሺ33ሻ																																												ܭ௧ାଵ
௚,௜ ൌ ൫1 െ ௧ܭ௚൯ߜ

௚,௜ ൅ ௧ܩ
஼,௜ ൅ ௧ܩ

௜. 

2.6 Equilibrium Condition 

In our model, there is only one good. Therefore, the equilibrium condition for this good is 
as follows: 

ሺ૜૝ሻ																																										෍࢚ࢅ
࢏

ۼ∋࢏

ൌ෍൫࢚࡯
࢏ ൅ ࢚ࡵ

࢏ ൅ ࢚ࡳ
࢏ ൅ ࢚ࡳ

൯࢏,࡯
ۼ∋࢏

൅ ࢚࡯
 .࡮

The time frequency of our model is annual to avoid short-term rigidities such as a sticky price. 
The other reason for the annual frequency is that a government’s accounting term is annual. 

3. PARAMETER SETTINGS 

We simulate the model constructed in the previous section. For simplicity, we consider a 
case of two regions (ܰ ൌ 2). In this section, we set the parameter values for a two-region version 
of our model.  

The parameter values are summarized in Table 1. The parameters for the discount rate 
and habit formation are common to both regions and are set to ߚ ൌ ஻ߚ ൌ 0.98 and ܾ ൌ 0.8. The 
physical capital and social capital depreciation rate are both set to 0.08. The steady-state value of 
the output is normalized to 1 for each region. The steady-state hours worked is set to 0.5 in both 
regions. The steady-state value of consumption share, the central government’s spending share, 
and the local government’s spending share are set to 0.6, 0.05, and 0.08, respectively. The local 
government’s debt to regional output ratio in the steady state is 1 for both regions. The central 
government’s debt to national output ratio is similarly 1. The local tax and central tax, which we 
assume to be common to both regions, are calculated as 0.11 and 0.07, respectively, given the 
above parameters and the steady-state version of our model. The default rates for the central 
government and the governments of region 1 and region 2 are set to 0.001, 0.01, and 0.03, 
respectively. As a tentative value, the rate for the central government is assigned a small number, 
assuming that the central government is more credible. The difference in the default value 
between regions reflects the fact that social capital makes region 1 more productive and therefore 
less likely to default than region 2. The adjustment cost for investment is set to 15 for both  
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Table 1: Parameter Settings 

  Region  Central Comments 

  1 2      

i 0.25  0.42  - Capital share 

i 0.20  0.00  - Social capital productivity 

 0.98  0.98  - Discount rate 
B 0.80  0.80  - Habit persistence 
 0.08  0.08  - Depreciation rate 

g 0.08  0.08  - Depreciation rate for social capital 

hi 0.50  0.50  Steady-state hour worked 

i 0.40  0.30  - Population share of non-Ricardian households 

B,i 0.005  0.005  Population share of bankers 

i 0.90  0.90  - Elasticity of local tax with respect to own debt 

c - - 0.90  Elasticity of central tax with respect to own debt 

i 0.66  0.66  - Persistency for local government expenditure 

c 0.66  0.66  - Persistency for central government expenditure 

vi 0.03  0.10  - Elasticity of risk premium with respect to own debt 

vc - - 0.00  Elasticity of risk premium with respect to own debt 

Gi/Yi 0.08  0.08  - Share of local government expenditure 

Gc,i/Yi 0.05  0.05  - Share of central government expenditure 

Bi/Yi 1.00  1.00  - Local government debt to regional output ratio 

Bc/(Y1+Y2) - - 
 

1.00  
Central government debt to output ratio for central 
debt 

Ci/Yi 0.60  0.60   - Share of consumption 

regions. The elasticity of the central and local government taxes with respect to debt is set to 0.9. 
The persistency parameters for the governments are all set to ૙. ૢ૝(ൌ ࣋૚ ൌ ࣋૛ ൌ  The .(ࢉ࣋
number of bankers is set to	࣓࡮,૚ ൌ ૛,࡮࣓ ൌ ૙. ૙૙૞. 

To make the difference between the two regions explicit, we assume that region 1 is a 
labor-intensive economy (ߙଵ ൌ 1/4) and region 2 is a capital-intensive economy (ߙଶ ൌ 5/12). 
In this setting, 

ఈభାఈమ
ଶ

ൌ 1/3. We also assume that only region 1’s social capital is effective 

ଵߟ) ൌ ଶߟ ,0.2 ൌ 0). Furthermore, the number of non-optimizing agents is set to ߱ଵ ൌ 0.4 and 
߱ଶ ൌ 0.3, respectively.6,7 The elasticity of the non-default rate with respect to debt is set to 
ଵݒ ൌ ଶݒ ,0.03 ൌ 0.1, and ݒ௖ ൌ 0, respectively. 

                                                 
6 Using European data, Coenen and Straub (2005), Forni et al. (2009), and Ratto et al. (2009) estimate the share of non-Ricardian 
households in a DSGE framework with the technique introduced by Smets and Wouters (2003). The estimated value is between 
0.2 and 0. 
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4. SIMULATION ANALYSIS 

We conduct four types of simulations: (i) the government of region 1 implements a fiscal 
expansion policy in its own region; (ii) the government of region 2 implements a fiscal 
expansion policy in its own region; (iii) the central government implements a fiscal expansion 
policy in region 1; and (iv) the central government implements a fiscal expansion policy in 
region 2. Note that the simulations are conducted on the log-linearized version of our model 
constructed in Section 3. 

Figures 1, 2, 3, and 4 represent impulse responses to the shocks of ߝ௧ଵ, ߝ௧ଶ, ߝ௧
௖,ଵ, and ߝ௧

௖,ଶ in 
Eqs (29) and (30), whose values are set to 1% of the national output. In all cases, the first year’s 
national output rises by more than 1% because of the positive consumption response. This 
positive response is due to the existence of non-Ricardian households. Furthermore, labor 
increases due to the inter-temporal substitution effect of increasing interest rates, and this 
increase in interest rates also leads to a fall in investment.  

The time path of the output differs depending on whether or not social capital is effective. 
When there is fiscal expansion in region 1, which has effective social capital, the output 
continues to increase, because social capital directly increases output. This is confirmed in 
Figure 1 (Case (i)) and Figure 3 (Case (iii)). However, when the policy is implemented in region 
2, where social capital is ineffective, the output decreases, except in the first period, as shown in 
Figure 2 (Case (i)) and Figure 4 (Case (iv)).  

Thus, the qualitative properties of the effects of fiscal policy are similar if the policy is 
implemented in the same region, by whichever government, but the quantitative properties are 
not. To see which government’s fiscal policy has a larger effect, we depict the impulse response 
of outputs for all four cases in Figure 5. We see that the effect in Case (iii), in which the central 
government implements the fiscal expansion policy, is the largest. The fiscal multiplier in the 
first year in this case is not as large as that in the other cases, as shown Table 2, which displays 
the fiscal multipliers for the first year. 

In Case (i), the local government in region 1 faced a risk premium in issuing their bonds. This 
leads to an increase in interest rates, which results in a large crowding out relative to Case (iii). 
The time paths of the output in Cases (ii) and (iv) are similar, but their first year multipliers are 
slightly different. This is because the increase in central government debt raises the tax burden in 
both regions. On the other hand, when the local government in region 2 implements the fiscal 
expansion, the tax increase only occurs in region 2, which has fewer non-Ricardian households 
than region 1.  

As shown above, the fiscal multipliers depend on who implements the policy and where 
the policy is implemented. Our results confirm that the effect of fiscal expansion is largest when 
a more solvent government implements a fiscal policy in a region where social capital is 
productive and the number of non-Ricardian households is large. 

 

 

                                                                                                                                                             
7One may consider that region 1 exhibits increasing returns to scale due to social capital and enjoy higher profits, and therefore 
region 1 may have fewer non-Ricardian households if households that earn less income would be likely to be non-Ricardian. At 
this point, note that, in our simulation, the steady-state output of both regions is normalized to one. 
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Figure 1: Impulse responses in Case (i) 

 
Note: Figure 1 indicates impulse responses to a local government spending shock in region 1, set to 1% of national output. Each 
line depicts the saddle path of the percentage deviation from the steady state. In the above figure, “R-Consumption” and “NR-
Consumption” represent the consumption of Ricardian and non-Ricardian households, respectively. 

 

Figure 2: Impulse responses in Case (ii) 

 
Note: Figure 2 indicates impulse responses to a local government spending shock in region 2, set to 1% of national output. Each 
line depicts the saddle path of the percentage deviation from the steady state. In the above figure, “R-Consumption” and “NR-
Consumption” represent the consumption of Ricardian and non-Ricardian households, respectively. 
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Figure 3: Impulse responses in Case (iii) 

 
Note: Figure 3 indicates impulse responses to a central government spending shock in region 1, set to 1% of national output. 
Each line depicts the saddle path of the percentage deviation from the steady state. In the above figure, “R-Consumption” and 
“NR-Consumption” represent the consumption of Ricardian and non-Ricardian households, respectively. 

Figure 4: Impulse responses in Case (iv) 

 

Note: Figure 4 indicates impulse responses to a central government spending shock in region 2, set to 1% of national output. 
Each line depicts the saddle path of the percentage deviation from the steady state. In the above figure, “R-Consumption” and 
“NR-Consumption” represent the consumption of Ricardian and non-Ricardian households, respectively. 
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Figure 5: Impulse responses of output in all cases. 

 

Table 2: Fiscal Multipliers in the First Year 

Case Fiscal multipliers 

(i) 1.0424  

(ii) 1.0250  

(iii) 1.0445  

(iv) 1.0331  

5. AN ILLUSTRATION: A FISCAL CRISIS 

Since the 2008 financial crisis, we have faced another crisis; a fiscal crisis. In this section, 
we try to grasp the economic effects of this fiscal crisis. Here, we interpret the fiscal crisis as a 
sudden rise in interest rates on government bonds. It is interesting to investigate how some 
regions’ fiscal problems affect the economy of other regions, as well as the national economy. 
To this end, we introduce an information shock with regard to government solvency, as follows:  

൫1݃݋௧ൣ݈ܧ െ ௧ାଵ݌
௜ ൯൧ ൌ .ݐݏ݊݋ܿ െ߭௜݈ܤ݃݋௧ାଵ

௜ െ ௧ߝ
௣,௜ , 

where ߝ௧
௣,௜ represents an i.i.d. shock with a mean of 0 and an information shock with regard to 

local government ݅’s solvency.  

Figure 6 shows the impulse responses to the shock of ߝ௧
௣,ଶ in the two-region model. We 

confirm that the local government bond interest rates in region 1 rise in period 1 because of the 
increase in risk premiums. In period 2, region 1’s government has to issue more bonds to finance 
the payment of increased interest rates, and this in turn leads to an increase in interest rates in the 
region. By arbitrage, interest rates for the central government and local government bonds in 
region 2 also increase. In the next period, there is an increase in tax in region 1, and the 
consumption of non-Ricardian households decreases. The higher risk premium for the local tax 
in region 1 decreases the supply of bonds in region 1, which leads to a decline in deposit rates. 
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Therefore, the consumption by Ricardian households increases. The decrease in deposit rates has 
a negative effect on work, and output decreases. 

Thus, information about government solvency has an effect on the real economy. 
Therefore, governments have to plan their fiscal policy in such a manner that it does not cause 
economic agents to expect a fiscal crisis. 

6. CONCLUDING REMARKS 

We developed a DSGE model in which a country is divided into several regions, and we 
simulated a two-region version of this regional DSGE model to evaluate the effects of a fiscal 
policy. To show the differences between the regions explicitly, we assume that region 1’s 
economy is labor intensive,  has a large number of  non-Ricardian households,  and  faces  a  low 

Figure 6: Impulse Responses to a Shock of ߝ௧
௣,ଶ 

 
Note: Figure 6 indicates impulse responses to the shock of information of local government i’s solvency. Each line depicts the 
saddle path of the percentage deviation from the steady state. In the above figure, “R-Consumption” and “NR-Consumption” 
represent the consumption of Ricardian and non-Ricardian households, respectively. 

risk premium in issuing bonds. From the simulation results, we found that the effects of fiscal 
expansion is largest if a more solvent government implements the policy in a region where social 
capital is productive and the number of non-Ricardian households is large. Moreover, we 
illustrated a fiscal policy using our model. We interpret a crisis as a sudden rise in interest rates 
on government bonds caused by a sudden increase in the probability of a government defaulting. 
We found that this leads to a decrease in national output. 

As a future task, we need to allow for a household to move to a different region, along 
with its optimal choice, based on the spirit of Tiebout (1956). Furthermore, our one-good 
economy may have to be extended to an economy with several goods because, in the actual 
economy, some goods in one region are inputs for the production in other regions. 
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