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ABSTRACT 

            A policy phenomenon sometimes has multi-facets like a polyhedron because 

many stakeholders with different preferences or goals are involved in the policy process.  

The case of tax competition in the Seoul Metropolitan Area (SMA) is also a multi-faceted 

policy phenomenon. Recently the Korean central government introduced a package of tax 

hikes on real estate in order to achieve tax levy equity. This remarkable tax innovation, 

however, resulted in conflicts between three actors (the central government, residents and 

local governments), which were followed by an area-wide tax competition among local 

governments of the SMA. Under severe tax competition over the SMA, the direct impact 

of the tax hike policy on the property tax burden the rich group had to bear shrank to the 

half level the central government originally expected. Rather the tax hike policy under tax 

competition also resulted in unexpected inequity problems in the property tax burden 

occurred within jurisdictions and between jurisdictions.   

            To analyze some interesting issues related to the three actors’ behaviors and 

interactions, this research employs three different models incorporating three different 

perspectives of the three actors: Median Voting, Delegation and Implementation, and 

Strategic Tiebout Tax Competition Models. Based on the Median Voting Model, this 

research first examines the process of how the residents influence the local governments 

in the chapter 2. Supposing that preferred tax rates by median-wealth residents, who own 

small/middle sized house or condominium are lower than the recommended tax rate, the 

pre-electoral competition model implies that the tax competition of SMA will result in 

the property tax cuts. Since a house or condominium is the most valuable asset to the 

median-wealth residents in some local jurisdictions, the median-wealth residents strongly 

request for the residential property tax cut, responding the tax rate cuts in the local rich 

jurisdictions. Second, the Delegation and Implementation Model analysis will examine: 

(1) why the local governments cut the property tax against the tax hike policy of the 

central government in spite of the expected sanctions. A trade-off condition between the 

tax revenue and pre-electoral benefit implies that the local governments will have the 

quadratic utility or preference function. Also the median-wealth residents also face the 

trade-off between the public goods and the tax burden, and the central government is 



 xiii

supposed to look for the optimal property tax rate which will satisfy their goal for the fair 

redistribution of the wealth; (2) Under equilibrium, the central government utilizes its 

fiscal discretion to prevent or local governments’ deviation in a strategic situation; and 

(3) what factors influence the use of fiscal discretion by local governments.  

            Third, this research examines the strategic tax competition of SMA.  Based on 

some implications from two analyses of the median voting and implementation models, 

the analysis of the tax competition model will examine what determines the degree of tax 

cut and what influences the decision making on whether to cut the property tax or not. 

Using a spatial econometric model, this research provides empirical evidences to support 

the causalities postulated in the multiple theoretical models of this dissertation.  

            This research will first contribute to the formal model study area by enriching the 

empirical research literature of formal modeling.  Finally, the research is expected to 

show that the models developed by the American or Western European scholars are 

applicable to the analysis of the Asian cases under some conditions.    
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THREE ACTORS AND THREE PERSPECTIVES IN PROPERTY TAX 
COMPETITION OF SEOUL METROPOLITAN AREA: 
ECONOMIC MOTIVES AND POLITICAL ACTIONS 

 
 
 

CHPATER 1  

INTRODUCTION 

  

 

            A policy phenomenon sometimes has multi-facets like a polyhedron because 

many stakeholders with different preferences or goals are involved in the policy process. 

From the different viewpoint of each stakeholder, the policy is interpreted differently and 

modified properly through bargaining and negotiation. Finally, the policy product is the 

result of multi processes toward the equilibrium between the diverse preferences. In this 

dissertation study, I introduce one policy case where different interests of three 

stakeholders are conflicting to maximize their utility.  

  

Property Tax Competition of Seoul Metropolitan Area 

 

            Recently the Korean central government introduced a package of tax hikes on real 

estate in order to achieve the tax levy equity. This remarkable tax innovation, however, 

resulted in conflicts between the central government, residents and local governments, 

which were followed by the area-wide tax competition among local governments of the 

Seoul Metropolitan Area (SMA). Residents who own high priced real estate resisted 

strongly against the property tax hike of the central government and many local 

governments cut the property tax rate for their residents competitively despite the central 

government’s warning of sanctions against their tax cut policy. Also local governments 

repeated the tax rate cuts in 2005 and 2006 although it was known that the central 

government took some of sanctions about which it warned in 2004.  

            The above brief summary of the case implies that there is a puzzle to solve: That 

is, ‘how do the interactions of the three actors bring out the result of competitive tax 
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resistance?’ A puzzle does not ask what the facts are, which will be clear in the more 

specific descriptions of the SMA case in the analytical models of following chapters. It 

first asks what are the causalities that lead to the outcomes: For instance, ‘what makes 

some local governments cut the property tax cut despite possible conflict with the central 

government?’ and ‘why do some local governments repeat the property tax cut over three 

years, tolerating the realized sanction?’. It is clear that the choice of actors has some 

influence on the final tax rate and the pattern of tax competition. However, overlapping 

interactions of actors and specific conditions to each actor make it more complicated to 

find inherent causalities to the case than expected:  

            First, many local governments in the Seoul metropolitan area cut the tax hike rates 

by 10~50 percent using the discretion delegated by the National Assembly. The degree of 

tax rate cuts is not all the same but differs between some of the local governments. For 

example, although the residents wanted the property tax cut by 50%, Gangnam GU and 

Seocho GU cut the tax rate by 30% but only Gwanjin GU cut it by 10%. I expect that this 

difference stems from specific conditions to each local jurisdiction1 such as different 

fiscal conditions or different median incomes between local governments. Then the study 

has to answer the question, ‘what are the factors that determine the degree of the tax rate 

cut?’. This question is also accompanied by another question, ‘what are the factors that 

fundamentally lead the local governments to cut the property tax rate?’. 

            Second, after the council of Gangnam GU was the first among local governments 

to cut the tax rate by 30 percent, the councils of several local jurisdictions cut the tax rate 

despite warnings that the grant-in-aids might be cut. The councils of some local 

                                                 
1 Seoul Metropolitan Area is composed of the Seoul Metropolis, Incheon metro city, and Gyung-gi 
province. The local jurisdictions of SMA are composed of ‘GU’ and ‘local city’. The former is an 
autonomous district, where the district chief and the council members are elected directly by residents in 
the local election. The latter means the city with the population less than one million. Local cities also have 
the mayor and the council members who are elected by their citizens in the local election. GU and local city 
are different in their location and the administrative system. With regard to the level of local autonomy, 
however, they are frequently classified into same group which is called the local autonomous government. 
Cities with over one million are classified into the Metropolitan city. Metropolitan cities including the 
Seoul Metroplis generally have multiple autonomous districts within the city and several satellite cities 
around the city. Seoul city has over ten million citizens and twenty five autonomous districts within its 
jurisdictions. It also has fifteen or twenty satellite cities around its jurisdiction, which provide the 
residential space and leisure facilities to workers and citizens of Seoul City. The area across those districts 
and cities are called Seoul Metropolitan Area in this dissertation and local city and autonomous district are 
commonly named as local jurisdictions.      
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jurisdictions, however, passed the ordinance bill of retroactive property tax rate cut after 

their governments had already levied the property tax and collected a part of the tax. This 

retroactive tax cut bill brought a severe controversy about the legality of the tax cut bill 

between the central government and local governments. In addition, twenty five local 

governments cut the property tax in 2004 but more local governments participate in the 

property tax cut in 2005 and 2006. This shows several local government which did not 

cut the property tax cut the property tax cut in 2005 or in 2006. So this study needs to 

answer the question, ‘why do some governments decide to take a tax cut early in spite of 

the central government’s sanction and others decided to take it relatively late?’  

            Third, the area wide tax competition can be viewed as having a tax cut domino or 

diffusion effect across time and geography. For example, there are a group of local 

jurisdictions such as Gangnam, Seocho, Gwangjin, Yeongdeungpo and Yongsan GU, 

which all cut the property tax rate. Gangnam GU is a neighboring jurisdiction of Seocho 

and Seocho is a neighboring jurisdiction of Gwangjin GU. Also Yongsan GU is also 

neighboring jurisdiction of Yeongdeungpo GU and very close to the Gangnam and 

Seocho. So this study will analyze the pattern of spatial interactions that exist in the 

competitive tax cut actions. 

 

Economic Motives and Political Actions in SMA Tax Competition 

 

            Under democratic political system, economic motives are frequently followed by 

political actions. It is well known that the original democratic system stems from the 

economic motives of the commercial capital which wants the benefit of commercial 

transaction from the monarchism and was finally achieved by the citizens with the same 

economic motive, who were engaged in the manufacturing industry in the 18th century 

(Wallastine  1974, 1979). The present democratic system expands the power spectrum 

more widely through the 20th century. Now it is under influence of diverse economic 

motives that represent as many social strata. This does not mean that the political system 

is necessarily or should be unilaterally subject to the social interests. Since the pioneering 

work by Bentley (1908), the political actions have been explored by economic approach. 

Depending on the condition, the political system can reach the optimal choice through the 
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competition of diverse economic motives and check-and-balances of plural political 

systems (Becker 1983). Consistently in both economic and political systems, the 

equilibrium mechanism of economic theory works efficiently.  

            Buchanan and Tullock, however, criticize such equilibrium of the social interest 

as the fantasy toward democracy and partly achieve great success in clarifying the reality 

of the democratic political system beyond the ideal of it (Buchanan 1987, Buchanan and 

Tullock 1962). The political equilibrium proposed by the two scholars is characterized by 

the combination of two different principles for the economic motives and political actions. 

The economic motives are explained by the economic concepts such as marginal utility 

or marginal benefit but are satisfied by the political apparatus such as elections and 

negotiations. This dual system of human motives implies that the political benefit should 

be explained separately from the concept of economic benefit to explore decision-making 

in politics. Because the political benefit is hard to measure and less noticeable sometimes, 

works to specify and measure it always require the (over)simplification of relevant 

concepts to the specific case – conceptual operationalization (Morton 1999, Buchanan 

1987). 

            As introduced in the first page of this chapter, the property tax competition was 

rooted in the economic motives of residents and expanded with the political dependency 

between residents and local governments plus the strategic relationship between the 

central government and local governments. Lastly, the consequence of strategic actions 

by those actors in Seoul Metropolitan Area (SMA) is the severe tax competition between 

local governments across SMA. This tax competition is somewhat different from the 

typical tax competitions of previous literatures (Brueckner 2001, Wilson 1999, 

Bucovetsky, Marchand, and Pestieau 1998, Wildashin 1985). First, the tax competition in 

SMA is observed in South Korea, the semi-centralized country whereas previous tax 

competitions are found in the decentralized countries such as the United States of 

America or European countries. Second, while most competition studies analyze the 

income tax competition regardless of what income tax bases are, the case of SMA 

highlights the issue of property tax cuts, which have been rarely studied in the tax 

competition studies.. Third, the tax competition in the previous studies is summarized 

into the pure economic strategic actions which seek for more capital benefit. The political 
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factor is not considered in most tax competition studies and the main actor is the local 

government whereas the economic motives and political actions are systematically 

combined in the case of this dissertation where it is assumed that there are multiple-actors 

relationships.  

 

 

Figure 1.1. Three Actors and Three relationships in the SMA Competition 

 

            Thus the dissertation study has first to formalize the vertical relationship between 

governments under the semi-decentralized system and secondly to formalize the concept 

of property tax in the theoretical model. Finally this dissertation study is required to 

combine the economic motives with the political process of the decision making. In the 

combined model, I will examine how the economic preferences are expressed politically. 

More specifically, the actors are classified in to three groups: (Heterogeneous) Residents 

in local jurisdiction, Local governments in Seoul Metropolitan Area, and the Central 

government. Residents are divided into typically three and generally plural groups based 

on their preference for the policy (Figure 1.1). To explain the dynamic interaction 
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between actors, this study will assume strategic actions of stakeholders in the game and 

the theoretical model will be derived from the conditions for Nash equilibrium2 of tax 

rates under the democratic system.  

 

Multiple Formal Models Approach to SMA Tax Competition 

 

            The multiple interrelationships of actors create multiple issues such as tax 

competition, delegation and implementation, and the political power of residents as 

voters, which finally make the puzzle more complicated. A good strategy to approach the 

complex puzzle is to use ‘more than a single model’ to analyze competitive property tax 

resistance in SMA. As described in the first paragraph of this dissertation, a multiple 

model approach occupies a part of the public policy history. In his seminal study of the 

Cuba Missile case, Allison (1971) argues that because each policy phenomenon has 

multiple aspects, various models should be employed to explain it. Grasping the multi-

aspects of the policy implementation process, Elmore (1987) also analyzes social welfare 

program implementation with four models.  

            These two renowned studies show that a policy phenomenon sometimes has 

multi-faceted faces like a polyhedron, which finally requires us to employ different 

models so as to explicate a unitary policy issue from different angles. Further, one finding 

intuition from these eminent studies is that the modern society is not composed of 

homogeneous actors but heterogeneous actors with different preference structures and 

resource endowments. The social phenomena are not a simple sum of the choice by 

homogeneous actors but the dynamic process of interaction by heterogeneous actors 

moving to the equilibrium. In our democratic system, many actors with different 

preference sets create diverse politics to maximize their utility and this implies strongly 

the necessity of multiple models for a comprehensive analysis about their choice. For my 

theoretical analysis, I introduce different formal models each of which allows me to 

                                                 
2 Nash Equilibrium is defined as a set of strategies or actions in which each player is doing the best it can, 
given the actions of its competitors (Pindick and Rubinfeld 1998 p. 441). In the case of SMA, it is assumed 
that each of three actors (residents, local governments and the central government) knows well about 
others’ preferences and payoffs (← common knowledge) and finally responds strategically to the other’s 

policy or action to maximize its utility. Under this assumption, Nash equilibrium is, if any, a solution to the 
strategic interactions between three actors of SMA and provides the logical explanation over their 
behaviors observed in reality (Fudenberg and Tirole 1992 p. 4).    
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explain the tax competition of SMA from different perspectives of main actors (Figure 1). 

Formal models generally look like unrealistic because they require a great deal of 

simplification of the real cases. However, they contribute to the academic research by 

complementing the lack of empirical data or precedent literatures and clarify the causality 

between factors in which we are interested. Now, based on the brief description of the 

case, I can find three perspectives to incorporate into my dissertation study:  

            First, this research employs a median voting model to clarify the resident’s role in 

the tax competitive tax resistance of SMA. Since Black’s classic study (1947), a voting 

model has been employed and argued in political decision making studies of democratic 

society because it begins with individuals’ preferences, specifies the systematic process 

from individual choice to the collective outcome and finally ends in the collective level 

outcome. Especially the median voting model contributes to the application of the voting 

model to real cases by demonstrating why many political decisions made in the 

democratic societies are not extreme but moderate under ideological competition. In this 

research, the role of median preference implies that one or more groups of residents may 

be influential over the policy decision making.     

            Also the research will argue the Downsian pre-electoral competition in the 

following chapters because it gives insight into the timing of political power by voters. 

Although the case of SMA is not the result of voting in the election timing, it makes 

sense that because the resident has political power, local governments respond to it. If we 

can assume that residents have a political influence on the local governments (and 

possibly the central government), it would be expected that Downsian pre-electoral 

competition will help translate voting power in the future election into resident’s political 

power at present.  

            Lastly, the following chapters need to argue the strategic traits of voting behaviors 

because a conflict of interest related to the property tax rate is clearly observed in the case 

of SMA. As Buchanan and Tullock (1965) argue in their classic model, voters utilize the 

political power strategically to maximize their utility but many ignore social welfare and 

sacrifice it. In the case of SMA, the central governments criticized that some residents 

and their local governments cut the property tax rate without considering the fiscal 

conditions of their jurisdictions. This criticism from the central government implies that 
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strategic actions might be inherent to the SMA resistance. Thus this research will 

examine if the SMA resistance includes strategic actions by residents in the voting model 

analysis.   

            Second, one of the notable points in the case is that the central government 

considers the tax cut by local government as ‘unfair resistance’ against the fair tax policy 

launched by the incumbent president. According to the law, the central government 

specifies a standard property tax rate but based on local fiscal conditions, each local 

government decides its final property tax rate, which is limited to 50% ~150% of the 

standard property tax rate.  That is, each local government can cut the original tax rate 

within the above range if its fiscal condition is very sound. In contrast, it will raise the tax 

rate if its fiscal condition is bad. From the viewpoint of the central government, a cut or 

increase in the property tax rate subject to the fiscal condition is considered legally 

desirable. Focusing on this point, the central government denounced that the local 

governments did not use the discretion properly. It pointed out that, without consideration 

to their fiscal conditions, some local governments cut the tax rate in order to satisfy 

residents with high priced residential real estate. In contrast, local governments as the 

target of criticism insisted that they used their discretion legally relying on the the clause 

‘~ each local government can decide its final property tax rate.~’  It is hard to deny that 

the local governments responded to the residents’ demands because of the local election 

expected in 2006 but they did so within their discretion.          

            Third, from a view of the economic motive, the case is the result of the utility 

maximization by individuals who want to seek the optimal combination of private and 

public goods. When it makes a choice to cut residential real estate tax rates, a local 

government will experience two conflicting effects that the tax cut policy has on the 

revenue side: a negative and a positive effect. A positive effect of tax cut on revenue side 

is that if a local government cuts the tax rate and others do not, it can attract easily the 

residential real estate capital from other jurisdictions of SMA to its jurisdictions and the 

revenue resources will increase as times goes by.  If a residential tax rate in one 

jurisdiction is lower than other area, after-tax-profit of real estate investment is increasing 

and thus real estate business capital will construct more residential property in the 
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jurisdiction. Increasing real estates bring a larger base for property tax revenue in the mid 

or long term because real estates are generally long-lasting assets fixed at the one place. 

            With their tax cut policy, however, local governments would have smaller 

property tax revenue in the short term than otherwise they would have as long as the tax 

cut policy is effective. To make matters worse, if the possible sanction of the central 

government is realized, the local government may pay an additional cost of the tax cut. 

That is, the local government cutting the tax rate has to endure the fiscal burden from the 

reductions of the grant-in-aids from the central government. In the end, the political 

leaders of the local government face the trade-offs in association with the rise and fall in 

the property tax revenue. A tradeoff situation under the zero-sum frequently produces a 

payoff set that triggers a strong strategic response to other competitors because one actor 

can improve his/her welfare only by decreasing the other’s. Thus a Strategic Tiebout Tax 

Competition model based on the Nash equilibrium matches well with the fiscal and 

economic aspect of the case because it assumes the fiscal tradeoff between capital 

mobility and tax rate in the closed system.    

        

Research Questions and Plans for Dissertation Study 

 

            In sum, to solve the puzzle of the three actors’ interactions, this study will find 

answers for several research questions we discussed above. The main research questions 

of this dissertation study are summarized as follows: 

 

 - What kind of spatial interactions does exist in the competitive tax resistance? 

            Next, I will analyzes the strategic competitive resistance against the tax hike 

policy from three theoretical models where local governments choose the tax rate 

- Why do some local governments cut the tax rate competition and others do not?  

- What are the factors that determine the degree of tax rate cut? - Why does the 

competitive tax resistance in SMA repeat in every year despite the 

   central government’s sanctions?  

- Among governments that participate in the tax rate cut movement, why do some 

  governments decide to give a tax cut in 2004 and others decide it in 2005 or 2006?  
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strategically, considering other local governments’ choices, their socioeconomic internal 

conditions, and the preferences of the central government and residents in their 

jurisdiction. To conduct the dissertation research with multiple models, chapter 2 is 

assigned to the median voting model analysis, which focuses on the political power of 

residents. The voting model analysis precedes to the other two models in chapter 3 and 4 

because this study begins with the supposition that residents are the actors originally 

motivating vertical conflict and horizontal competition between governments.   

           The median voting model analysis examines the process of how residents’ 

behaviors have some influence on the decision making by the local and central 

government. Chapter 2 will be composed of the description of residents’ political actions, 

the development of theoretical models and the descriptive analysis on the role of the 

median preference and the process of pre-electoral competition against the tax hike. The 

logic of a median voting model will link the preference of heterogeneous individuals for 

tax rate with the collective preferences of the regional community (Persson 2000). Based 

on the median voting model, the study of this chapter will analyze how residents in each 

jurisdiction influence the local government’s decision making. This theoretical model 

will identify the causal relationship between ‘residents’ behavior and tax policies of the 

central and local government. Based on the theoretical model, the descriptive analysis 

will examine the impact of residents’ political power on the tax decision making with 

some empirical evidences such as the official announcement of local governments and 

the income distributions of local jurisdictions. Finally, I will discuss the status of 

residents as a political principal to the local government in the end of this chapter.  

            Subsequently, chapter 3 is organized by the analysis of the implementation and 

delegation of discretion in the SMA case. Chapter 3 will be composed of the brief 

description of tax policy implementation and tax discretion delegation issue in the SMA, 

the development of theoretical models and the descriptive analysis on the process of 

conflict and equilibrium between three actors. To develop theoretical model, I apply 

principal-agent framework to the analysis of the conflicts between the central 

governments and local governments and develop the delegation and implementation of a 

discretion model based on the existing literatures (Epstein and O’Halloran, 1996; Hill and 

Weissert 1995). Based on the discussion of Chapter 2, the study of this chapter supposes 
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local governments have double principals – the central government and the residents of 

their jurisdictions – and local governments will use their tax discretion out of 

consideration for the preference of the median residents.   

            Based on double principals system, the chapter 3 will answer why the vertical 

intergovernmental conflict and its diffusion are repeated in every year.  Specifically I will 

examine the patterns of noncompliance of local governments over time and explain the 

impact of the local election schedule (the spring of 2006) on the local government 

decision making on the tax rate cut over three years. Also, focusing on delegation and 

implementation issues, a descriptive analysis of competitive resistance in SMA will be 

conducted over time so as to explain the case more dynamically. The study will trace the 

beginning of the competitive resistance by local governments against the property tax 

hike and develop the argument with the relevant events.  

            Lastly, the strategic tax competition analysis will be presented in chapter 4. 

Chapter 4 is composed of the introduction of the main concepts in tax competition, the 

literature review of seminal studies in tax competition studies, the detailed description of 

the case, the development of theoretical tax competition models, and the empirical test of 

the model.  

            The tax competition analysis of my dissertation employs the Strategic Tiebout 

Tax Competition Model. This tax competition model focuses on the fiscal motive such as 

tax revenue and grant-in-aids, and is employed to explain the competitive tax rate cut by 

SMA local governments (Heyndels and Vuchelen, 1998; Brueckner and Saavedra, 2001). 

Based on the concept of the Tiebout tax competition model, a post research agenda will 

develop the theoretical models, establish causal relationship between variables, develop 

hypotheses, and test them empirically. Especially the tax competition model will consider 

the sanction from the central government – reduction in the grant-in-aids. Thus the model 

includes the grant-in-aids factor, which was not considered in the preceding literature, 

and analyzes the impact of the grant-in-aids on the local government’s decision making 

on the property tax cut. Further, the model will weaken the assumption of homogeneous 

individuals. In the last stage of theoretical model development, the tax competition model 

with the assumption of heterogeneous individuals will be designed on the basis of the 

median voting analysis in the chapter 2. Also, the reaction function for the empirical 
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analysis is first drawn from the casual relationships identified in the theoretical model 

and the hypotheses will be tested with 2004~2006 Seoul Metropolitan area data.  

            In chapter 5, spatial econometric techniques will be employed, which is 

developed by Anselin (1988) in order to examine the theoretical model. A spatial 

econometric model has been widely employed in the literatures of fiscal interaction since 

Case, Rosen and Hines’s seminal study of fiscal spillover effect (1993). In addition, GIS 

techniques are utilized to visualize the dynamic spatial phenomena of SMA tax 

competitions. Over yearly periods, a GIS map will describe effectively the pattern of the 

tax competition, the dynamic change in the tax competition and provide the optical 

evidence for the relation between the competition and main variables. Besides, the GIS 

map will provide useful information for the choice of the spatial empirical model and the 

interpretation of the empirical test.  

            In chapter 6, I will summarize the arguments and evaluate the implications & 

contribution of the study and finally propose the future assignment to this study. When 

we reach the chapter of conclusion of this dissertation, the contributions to the policy 

study area of tax competition and intergovernmental fiscal relationships and the field of 

research on fiscal issues are expected as follows:         

            First, this study will add one more case study to a group of multiple models study 

that Allison and Elmore’s seminal studies initiated. As described in the introduction, I got 

an idea of multi-models approach in Allison and Elmore’s seminal studies. Because 

today's policy phenomenon contains complicated relationships between social actors, 

policy study needs multiple frameworks or models to explain and understand it. In the 

case of tax issues, tax payers, beneficiary groups and government have different attitudes 

toward taxes. Taxes are an economic burden to the tax payers and cause their resistance 

against the tax system. In contrast, taxes are important resources to pay for the public 

goods to benefit all citizens. Many citizens naturally vote for more public goods. The 

government must make fiscal decisions on tax levy and allocation, considering the 

balance between them. Through the multiple models analysis, this study analyzes how 

those actors with different perspectives utilize their strengths to justify their interests, 

negotiate with each other to maximize their utility, and reach the final balance.      
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            My study will contribute to the field of formal model study by providing 

empirical evidence to the research questions explored in this study. Although diverse 

formal models are frequently employed in recent studies, most of them still suffer from 

the lack of empirical evidence. My study will derive testable empirical models based on 

the arguments developed by Chapter 2, 3 and 4, and  test the formal models with real data 

and generated data. Besides, the theoretical (formal) models employed in my dissertation 

study have been developed in the decentralized countries such as the United States or 

European countries. Since most of the empirical evidence in the previous literature was 

from western countries, it has been unclear whether those models can explain cases in 

other countries. The empirical analysis in the dissertation, however, adds the evidences 

from the semi-centralized country (South Korea) to the comparative available research. 

The dissertation study, therefore, will contributes to the generalization of the models and 

theories to semi-decentralized system if some conditions, such as the existence of 

democratic institution, are satisfied. 
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CHPATER 2  

MEDIAN VOTERS AND PROPERTY TAX RATE CHOICE  

 

 

         With regard to the collective choice, Buchanan criticizes economic theory as 

providing various hypotheses about individual behavior in markets where each individual 

acts on his own preference but not about collective choice. Although collective choices 

are made by the whole set of individual choices under a set of decision rules, it is almost 

impossible that the hypotheses about individual behavior should be tested separately in 

numerous individual experiments (Buchanan 1987). Therefore, the theory is required 

necessarily to link the individual’s choice with the collective decision-making. In this 

case, the theoretical model will clarify how residents’ plural preferences (individual 

decision) influence the local government decision (collective choice) as a red arrow of 

figure 2.1 indicates this relationship.  

 

 

Figure 2.1. Residents as Potential Voters and Local Governments 
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Heterogeneous Individuals under Democracy 

 

            Since Black’s committee voting study (1948), voting models show the process of 

how the different individual preferences at the micro-level are linked to the 

organizational or community-wide decision making at the macro-level. Especially, voting 

theory has been developed in relation with the democratic decision making system, which 

mostly requires the majority approval for the legislature. Majority voting model basically 

assumes two different groups: majority group and minority group. So it can be said that 

the simple heterogeneity has been assumed in the voting model. Median Voting Model 

permits the more complicate heterogeneity than the simple majority model. The typical 

instance of the heterogeneity assumed in the median voting models is three different 

voting groups in one trait such as income or ideology. Intuitively it is clear that the 

heterogeneity in median voting models can be expanded to more different groups (Black 

1948, Downs 195, Buchanan 1993, Persson and Tabellini 2000).  

            The assumption of heterogeneity increases diversity in the formal model that 

basically simplifies the real world by abstracting a myriad of the components of it 

(Morton 1999). The median voting model contributes to the application of voting model 

to real cases by demonstrating why many political decisions made in the democratic 

societies are not extreme but moderate under ideological competition (Persson and 

Tabellini 2000). Sometimes, however, the median preference is strategically utilized in 

order for one interest group to exploit the other group (Buchanan 1993)3.          

            If citizens select a candidate to vote for based on the preferences for only one 

issue, the electoral competition would highly possibly have equilibrium (Downs 1957). 

Under the median voting system, the policy packages of candidates tend to be converged 

                                                 
3 Optimal choice by majority voting is fundamentally consistent with utilitarian idea ‘the democratic 
decision making system such as majority voting process will bring the optimal social welfare’ and 
mainstream economic approach that the political system can reach the optimal choice through the 
competition of diverse economic motives and check-and-balances of plural political systems (Becker 1985). 
Buchanan and Tullock began their refutation against optimal choice by majority voting system: in the real 
world, the majority voting process does not always represent the majority’s interest or median’s but serve 
the vested interest group more frequently than people believe. To explain such reality, they combined the 
majority-voting model with game theory in order to develop the public choice theory and demonstrated that 
the democratic decision making might provide paradoxically the chance of their rent seeking by the interest 
group.  
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into the policy combination preferred by the median voters, which is the equilibrium of 

electoral competition. A notable point is that the politicians’ motivation becomes finally 

less important because all candidates inevitably provide similar policies to win the 

election. If they are defeated in the election, they will have rare chances to seek their rent 

or to realize ideology. Thus they first have to win the election and will propose the safest 

policy package which represents the median preference.   

            In this study, the concept of heterogeneous individuals and a median preference 

will be the foundation for the model development in the following chapters. In the model 

of delegation of discretion, the local government considers the predetermined preference 

of residents. Also, in the Tiebout tax competition model, local governments consider the 

condition for individual resident’s utility maximization to decide how they will respond 

to other local governments. Two models, however, do not analyze the process of how the 

residents influence the local governments and how they respond to the central 

government policy. Without modeling the process related to the residents’ actions, they 

assume that the local government considers the preference of residents. To analyze 

interactions between residents and governments explicitly, the research needs a model 

that directly represents the residents’ preference. Specifically, to examine the influence of 

resident’s preference on the tax decision making by two governments, a model should be 

able to link the individual’s choice with the collective level decision making. Also it is 

necessary to justify how the potential political power of voters influences the government 

decision making in the non-election term. Thus in chapter 2, the pre-electoral political 

power of residents based on the median voting model will be discussed. 

 

Pre-electoral Political Power and Property Tax Hike 

 

            Pre-electoral competition of candidates for the local government office provides 

the logical linkage between the median voting model and the political power of resident 

prior to the election. Even before the election, candidates try to propose a package of 

policies favorable to citizens (voters) within their discretion so as to maximize their 

chance of winning elections. That is, if voters are rational, they will evaluate the package 

of policies through the entire election term (generally 2~6years) and finally decide for 
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whom to vote in the election. Then candidates need to show how they are loyal to citizens 

and how their policies are reliable and favorable to them before the election. Models 

incorporating the period before election are widely called models of pre-election politics 

(Persson and Tabellini 2000).  

            With regard to the real estate, the pre-electoral political actions of residents are 

not new to the policy study area. Fischel (2001) proposes the home voter hypothesis 

where “the voters would support local public goods or services which preserve or 

enhance house values.” To examine it empirically, Brunner, Sonstelie and Thayer analyze 

voter’s reaction to the State of California’s 1993 school voucher initiative and found that 

homeowners who expect that property values would be lowered by the initiative were 

highly likely to vote against the proposal. These studies known as Home Voter Models 

analyze the case of public goods mainly but the same logic can be applied to any real 

estate tax issue which will influence the value of real estate. That is, if the property tax 

hike has a negative external influence on the value of their house, the residents would 

object to it. More specifically, an increased tax burden decreases the marginal profit of 

investment on the housing and the residents will take political actions to persuade or 

force a mayor/district chief elected by them to cut the property tax. Here, the case of 

SMA competitive tax resistance is described again to get some information about the 

residents’ political actions. 

            In 2004, the Korean central government introduced a package of tax hikes on real 

estate (2004 property tax hike). A main goal of these tax hikes is ‘to satisfy the principle 

of equitable tax levy’ because people with a regular income, such as salary earners, have 

supported a heavy tax burden, compared to people with high priced real estate, under the 

old taxation system since the 1980’s. In the opposite site, however, many residents of 

SMA strongly resist against the tax hike policy because they have high priced residential 

real estate. Accordingly, there found growing signs that many local authorities did not 

follow the tax hike policy in an apparent bid to soothe the strong complaints from 

residents who own high price residential real estate. It seems that the incumbent elected 

directors or mayors of local jurisdictions finally could not ignore strong requests from 

owners of high priced residential property who will be main donators and voters in the 

coming local election of 2006. 
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            Also, there are some evidences that strong request from residents is one of main 

motives and the strongest one among them at least in appearance of this case. For 

example, Yeongdeungpo GU and Yongsan GU announced that their residents strongly 

reacted to the tax hike because some residents must pay 150~300% of the property tax 

they paid in 2003 under the new tax system introduced by the tax hike policy. Also, the 

superior governments, the central government and the Seoul city, requested strongly the 

reconsideration on the bill of tax cut in the councils of local jurisdictions. According to 

the local council law, the revision of the enacted bill is effective when it gets the approval 

of over two thirds of the entire members. Over two thirds of entire votes are a high 

threshold to prevent the frequent change of the bill by a minor group. Councils of many 

local jurisdictions of SMA, however, achieve it in the vote for the retroactive tax cut bill. 

These two examples support the applicability of the median voting model to this study. 

Now the model of median voting for the property tax rate will be designed in the next 

part in order to analyze the role of residents in the competitive property tax resistance of 

SMA. 

            A tax cut competition occurs because the heavier tax burden is put on the resident 

by the new property tax law. Tax cuts are diffused across SMA by residents’ strong 

complaints against tax hike. Residents of some local jurisdictions which did not cut the 

tax rate in the previous year continue to complain for inequity with other jurisdictions 

which already cut the tax rate (Siheung city and Yongsan Gu official announcement May 

2006). To make it worse to the central government, these complaints are diffused and 

their strength becomes much larger by the change in the property law. Basically the tax 

has been levied based on the area of housing, but since 2005, the property tax is levied 

based on the market transaction price of housing - a more realistic standard for tax levy. 

This change in the property law makes the tax burden of residents dramatically heavier.  

Now even residents living in the small houses start to participate in the strong tax 

resistance, and the anti-tax hike power becomes greater than 2004. Thus, some local 

jurisdictions which did not cut the property tax rate plan to cut the tax for the coming 

local election in 2006. Also local jurisdictions which had already cut the tax rate in the 

previous year must revise the local ordinance in order to accept the recommended tax rate 

without any change because their tax cut decisions do not have the expiration date. The 
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local jurisdictions did not adopt the expiration date so that they could decide ‘cut or not’ 

strategically responding to the variable situations. Political leaders are, however, reluctant 

to revise it again because they are more risk averse with coming local election ahead. 

Finally, the economic motive of residents drives the local government to make an anti-tax 

hike decision making through the political institution (local election).  

            In sum, the residents of SMA do not vote directly for the tax rate in a referendum, 

but the representatives elected by them vote for or against the tax rate in the local council 

as a result of pre-electoral competition by incumbent candidates. As Fischel (2001) 

argues “the voters would support local public goods or services which preserve or 

enhance house values”, the residents seem to be sensitive to the net profit of their 

investment on the real estate as well as rapidly increasing property tax burden. Thus, we 

can say that the competitive tax resistance in SMA is logically on the extension line of 

the pre-electoral competition and median voting model. 

  

Downsian Pre-electoral Competition in Tax Rate Choice 

 

Downsian Voting Model for Property Tax   

            To establish Downsian electoral competition model for property tax t , it is 

assumed that the utility function of individual i  over private and public goods is the 

quasi-linear preferences. Then utility function can be written as 

)( iiii gcU ϕ+= )1(2 −eqL  

In the equation, ic is the consumption of private goods by i  , ig  is the supply of the 

public good by i and )( igϕ is a concave and increasing function, which represent the 

consumption of public good by i . Here, note carefully that i  does not represent a certain 

jurisdiction but an individual resident of a certain jurisdiction. Voting models basically 

assume that individuals are heterogeneous with regard to the different economic resource 

endowment and ideology etc.  

            Now, since the budget constraint for the consumption of private goods is 

determined by the after-tax income and after-tax value of the residential real estate. It is 

unrealistic that after-tax value of the real estate has same liquidity as income from the 
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viewpoint of the accounting but it is reasonable that a rational individual will make a plan 

for the consumption with all available assets of his own. If iy is an individual i ’s income 

and iπ  is the residential real estate an individual i has, then the budget for the 

consumption of the private goods (real estate estate) is re-written as follows:  

ic = iy)1( τ−  + )1( t− iπ )2(2 −eqL  

( where  τ , t  denotes the income tax rate and the property tax rate respectively)  

            Next, let’s assume that the public budget in the local jurisdiction is composed of 

the property tax revenue and the subsidy from the central government. In addition, the 

subsidy ( s ) is assumed to be given exogenously and π  is the mean value of the real 

estate. Then a budget constrain for the public goods can be written as,  

                                                    g = πts + )3(2 −eqL  (where s is the subsidy) 

Plugging )2(2 −eq  and )3(2 −eq  into )1(2 −eq , the utility function )1(2, −eq  is rewritten 

as  

=iU iy)1( τ−  + )1( t− iπ + ϕ ( πts + ) )4(2 −eqL  

If differentiating the utility function (equation 2-(4)) in order to get the necessary 

condition for maximizing i ’s utility, the first order condition is as follows. 

πϕπ ⋅+−= )(0 tti    →    t = )(1

π
πϕ i

t

−
)4(2 ′−eqL  

            The second order condition is satisfied automatically by the assumption of the 

increasing and concave function )(tϕ . Thus the equation )4(2 ′−  is the condition for the 

maximization of individual si'  utility. Also by concavity of )(tϕ , t  is decreasing to iπ . 

If iπ is assumed to be the variable with the probability, then it has the cumulative 

distribution ( iπ ), Φ ( iπ ). Also, the mean value of the residential property iπ  is expressed 

as Ε ( iπ ) = π . (Ε denotes the expected value (=the mean)).  

            If mπ  is the real estate property of the median value, then it can be assumed that 

Φ ( mπ ) = 
2

1
.  If mπ , the median value of iπ  under the distribution Φ )(⋅ is assumed to be 

smaller than π , the mean value of the residential property iπ , then the distribution 

Φ )(⋅ is skewed to the right. (Under the normal distribution, mπ =π ).  This makes sense 
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ithere are more ‘exceptionally poor people’ than ‘exceptionally rich people’ in our 

society. This distribution of wealth is apparently observed especially in the developing 

countries or underdeveloped countries.   

            Rich individuals with more real estate property will prefer the lower property tax 

rates for two reasons. First, because they prefer a smaller government and more private 

consumption, they naturally prefer the low tax. Richer individuals can enjoy most of 

services from the market, especially high quality services because they can afford to pay. 

Thus they do not need the public goods save the basic public services. Second, since they 

have more property than poorer individuals have, they must pay a larger share of the 

property tax burden than the poorer, and they get to support the supply of public goods 

for the poorer. Especially when the distribution of mπ  is skewed to the right, the tax 

burden on the high priced property becomes larger. It is reasonable, therefore, that rich 

individuals do not prefer a higher tax as far as the preference for the public goods they 

have is not as strong as the poor have.4  

 

Voting Power and Tax Rate under Majority Democracy 

            The purpose of the theoretical model is mainly in the explication of the political 

powers in the pre-election competition and thus some assumptions are preceded for 

establishing a theoretical model. First, the model assumes that residents reveal their 

preference on the one-dimensional policy – the tax rate. They may consider more public 

goods instead of low tax rate but the former is equivalent to high tax rate. 

            Now let’s assume that policy utility functions become monotonic in the one 

parameter that distinguishes individuals, such as the individual property or income, and 

policy utility functions fulfill the Gans-Smart single-crossing condition5. Then we can 

                                                 
4 Also the rich people can use diverse private services as alternatives to the public goods. For example, the 
rich can send their children to the private high school instead of the public school and go to the private 
hospital providing high quality services. It is assumed, therefore, that the preference for the public goods 
the rich have is generally not as strong as or just equal to the preference for the public goods the poor have.  
5 A widely known general condition for one dimensional policy voting is the assumption of single peaked 

preference, under which a Condorcet winner always exists. A single peaked preference of voter i  exist 

when the following condition is satisfied: 

          If )( i
qqq α≤′′≤′′  or, if )( i

qqq α≥′≥′′ , then ).;();( ii
qUqU αα ′≤′′  

 



 22

apply the equation to the electoral competition. I assume there are two candidates, 

incumbent A  and challenge B  and each of them maximizes their utility (Downs 1957). 

To an incumbent candidate, the rent is higher possibility of winning the elections and 

keeping his/her office. Under the pre-electoral competition, the incumbent candidate 

needs to set the policy to the majority’s preference who voted for him in the former 

election so as to show that he/she is binding to them.  

            An incumbent candidate A  sets t   so as to maximize ‘ wp ’ , where wp  is the 

probability of winning the election, given the other candidate’s policy. If av represents the 

votes share of incumbent candidate A  and At  is the property tax rate the candidate A 

proposes, the probability of winning is written as 

wp = Pr [ av ≥
2

1
]          

if  )()( BA tUtU <  

if  )()( BA tUtU =  
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wp  

if  )()( BA tUtU >  

 

If At is closer to *t , the tax rate preferred by a majority’s, probability A

wp will be larger 

and closer to 1: At → *t . Since a challenging candidate B face the same situation, he also 

                                                                                                                                                 
General condition proposed by Gans and Smart satisfies the condition for the existence of the Condorcet 
winner. The preferences of voters in v  satisfy the single-crossing property when the following condition is 

satisfied: 

               If qq ′> and 'iα iα> ,  or if qq ′< and 
ii αα <' , then  

                   )';()';();();( iiii
qUqUqUqU αααα ′≥⇒′≥  

        
The latter impose restrictions on the character of voter heterogeneity rather than on the shape of individual 
preference whereas the former focuses on the shape of individual preference (for example, ‘one peaked’ 
preference). Intuitively, two conditions are same in that both of them assume the citizen will vote for any 
candidate exclusively on the basis of the one policy issue. 
  
Under this condition, with more than three voter groups with single peaked preferences, the final policy 
outcome will be the preferred policy by the median on the preference spectrum for the policy outcome. 
With regards to this condition, however, Riker and Ordeshock(1968) argue the multidimensional policy 
space would make political equilibrium unstable. In the case of SMA, the property tax cut policy is one 
dimensional policy. The undersupply of public good by tax cuts looks like another issue for voting but 
fundamentally is not independent issue of the property tax cut policy because the property tax cut results in 
the under supply of public good. Therefore, two issues are reduced to one dimension.     
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sets Bt to *t : Bt → *t . Finally, two candidates reach the unique subgame-perfect 

equilibrium ( == BA tt  *t ). 

            Thus, a tax rate politically determined is finally the same as the tax rate preferred 

by the majority’. In this point, the median voter theorem by Black (1947) gives a critical 

implication to the majority voting game. According to the median voter theorem, at least 

half of the electorates vote for the policy preferred by the median voter under single-

peaked preference (Figure 2.2).6  

 

 
Figure 2.2. Single Peaked and Double Peaked Preferences 
     

            Let’s come back to the pre-electoral competition to maximize wp (= Pr [ av ≥
2

1
]). 

If it  is decreasing to iπ , which is the value of real estate property an individual i has, and 

the utility function is monotonously changed, the electoral majority will voter for mt , a 

tax rate preferred by the median voter. Suppose that a group of median voters with mπ  

vote for mt  and then a group of poor voters with lπ < mπ  will vote for mt  because it 

                                                 
6 A peak in an individual’s preferences as a point at which all the neighboring points are lower. 

Voter B and C have the single-peaked preferences whereas a voter A  has the double-peaked preference. 

Intuitively A voter A  will not vote consistently for the tax rate or the level of public goods but would 

likely choose one alternative of two extreme poles (Figure 2.2). Inconsistent voting of a voter C  does not 

allow the solution to the voting game. That is no policy cannot obtain the majority’s support, which is 
called the voting paradox (Rosen 2008 pp.109~111, Stevens 1993, p150). To get the solution to the 
majority’s choice, the single peaked preference should be satisfied. In this model, it is replaced with Gans-
Smart single-crossing condition. 
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prefers mt  to ht  - ht  is a tax rate preferred by a group of rich voters. For similar reason, a 

group of rich voters with mπ < hπ  will vote for mt . This implies that especially with the 

distribution of π skewed to the right, the government must consider the preference of 

ordinary people with below property assets when it decides a tax rate.  

 

Property Tax Rate Choice by Median Voters 

 

            Now I will examine the owner group of house to conjecture the potential political 

power of the above three voter groups for the property tax rates.7 Because the 2004 

property tax hike is applied to all residential real estate regardless of value and size, any 

resident with his/her own house can be the voter who potentially object to the tax hike. 

            The ratio of owners (family) of any kind of residential real estate in Seoul City is 

65.7% of total residents in it (Table 2.1)8. Also the ratios are 71.8% and 67.7% 

respectively in Incheon City and Gyung-gi Province. The percentage of single 

house/condominium owners among the total of real estate owner (family) amounts to 

76.1%, 76.5% and 81.6% respectively in Seoul City, Incheon City and Gyung-gi 

Province. This means most residents face rapidly property tax burden under the new 

property tax hike policy and they would possibly object to the property tax hike. The 

central government originally criticizes residents’ appeal to the tax hike is a typical 

collective selfish action of specific interest group. It confined residents trying to reject the 

tax hike to the rich people with high priced real estate. However, the diverse ratios of 

owners examined in this chapter will show that the central government did not identify 

exactly the main forces of citizen resistance against the property tax hike.  

            Especially, most of median income group is living in the condominium complex 

and in the single house in Seoul Metropolitan Area (Valérie Gelézeau 2003). This 

                                                 
7 I cannot differentiate the higher income group from the median income group exactly because I did not 
get data for the median/average income of jurisdiction. However, to analyze the tax rates and potential 
political power of the preferences for the property tax rate, I do not need to do it to predict the separate 
potential political power of the median income group from that of the higher income group. As the formal 
model of median income demonstrates, the median income and higher income group will more likely have 
same opinion about the property tax rate under the assumption that they are the owners of high priced or 
median priced condominium and the property tax system has a unitary tax rate.    
8 For some tables and figures not here, refer to the section ‘Tables and Figures’ in the end of this 
dissertation 
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residence pattern is similar in the higher income group. In contrast, the low income group 

usually lives in the rent apartment or tiny condominium he or she owns. In addition, row 

houses and multiplex house are residential places for the low income group. Therefore, I 

assume that the potential voting power of the median income group is larger as the ratio 

of single house and condominium owner gets higher.  

            Under this assumption, metropolitan-wide tax competition is not a surprising 

phenomenon. From a viewpoint of the (elected) incumbent political leaders, the property 

tax cut might be the policy preferred by the potential majority of voters. Each local 

government will conjecture the potential political power of real estate owners living in its 

jurisdiction and decide the property tax policy. If local governments will use increasing 

property tax revenue to provide the social welfare services, owners with small residential 

real estate or tenants of rental houses can get the benefit from social welfare services, 

which is larger than the cost from increasing tax burden. In contrast, owners with middle 

and big size real estate are susceptible to the property tax hike. Those owners want more 

net profit of their investment on their real estate rather than more social welfare services 

because they own the house not only for the residence but also for the asset. Also many 

of them, especially owners of big houses and condominiums are not qualified for the 

social welfare services for the needy residents. 

            Here, based on the median voter and pre-electoral model, I will explain more 

specifically why many jurisdictions cut the property taxes and why some jurisdictions of 

SMA never cut the property taxes over three years.  Among housing owners, especially 

owners of condominium strongly appeal to the local jurisdiction for the property tax cut 

(Yeungdeungpo, Jung Gu council, Yongsan Gu Council minute 2006). Since Seoul 

Metropolitan Area has an extremely high population density area, the high storied 

condominium as well as single house is also a main residential type (Valérie Gelézeau 

2003). The residents in the condominium and single house ( mπ ) comprise a considerable 

part of the median income group ( ma ) who prefers mt . A higher income group ( ha ) who 

prefer ht  generally owns high priced condominium and big house ( hπ ) in the rich area of 

SMA whereas a lower income group who prefer lt  is living in rent house or in the low 

priced condominium ( lπ ) of the poor area of SMA. (Note carefully that ht  < lt ). Also 
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let’s suppose that the supply of public goods is determined by the level of tax. That is, 

there are three pairs of resident’s choices:  ( lt , lg ), ( mt , mg ), ( ht , hg ). 

            In case of Seoul, the ratio of families living in middle and big size condominium 

is 85.5% (= mπ + hπ  for condominium) and the ratio of own housing in the condominium 

residence is 58.9 %9 as the table 2.1 provides.  Then, the ratio of families which live and 

own the middle or big size single house (= mπ + hπ  for single house) is about 50.3% 

(=0.855×0.589). This means that the percentage of( ma + ha ) to ( la + ma + ha ) for the 

single house in Seoul is slightly over 0.5 on average . Similarly the ratio of family living 

in middle or big size single house is 67.8% and the ratio of own housing in the 

condominium is 78.5% as the table 2.1 provides. Then, the ratio of families which live 

and own the middle or big size sing house is roughly 53.2% .That is, the percentage 

of( ma + ha ) to ( la + ma + ha ) for the condominium in Seoul is over 0.53 on average.  In the 

same way, I can get same figures for Incheon areas and Gyung-gi areas. Incheon has 

64.9% and 63.5% for owners with middle or big size house and condominium, and 

Gyung-gi has 63.3% and 58.8% for owners with middle/big size house and condominium. 

This implies if they have common interest for any policy including the property tax rate, 

the median and higher income group can get the majority political power in many 

jurisdictions of SMA. Finally, they choose a pair of median level property tax ( mt ) and 

social welfare service ( mg ). A higher income group would vote potentially for the 

median property tax and services in preference to a high tax and more social services 

because it can pay less tax than otherwise. If a higher income group sticks to the lowest 

tax level and does not vote for the median level tax, then the property tax level would 

likely be determined at the level above mt . To get the majority votes, the median income 

group will negotiate with the lower income group about the tax rate and they choose the 

                                                 
9 There is no reliable standard for classifying the house/condominium size and so I classify somewhat 
arbitrarily the house and condominium size into four; tiny, small/middle and big size and redefine 
small/middle size housing as middle size housing. Many median income earners are living in the small size 
or middle size houses/condominiums. Here upper small size houses includes houses whose area is 62.7 

~128.7 
2

m , middle size house has the area of 128.7~222.7
2

m   and big size house is larger than 222.7   
2

m . In case of condominium size, the small size is 46.2~82.5 
2

m , the middle size is 82.5~161.7 
2

m and 

the big size is larger than 161.7 
2

m .  

 



 27

property tax rate between mt and lt . A higher income group can predict that the 

incumbent mayor or district chief would decide the property tax the majority of residents 

prefer. Thus it has no choice but to choose the median level property tax as the second 

best. Similarly a low income group would also choose the median level tax and social 

welfare ( mt ) because it can enjoy more social welfare services than otherwise.    

            Some jurisdictions, however, have a very low ratio of families with middle or big 

size single houses/condominiums. For example, a ratio of families with middle or big size 

single house is just 11.51% and a ratio of families with middle/big size condominium is 

only 18.23% in ToBong Gu, which never cut the property tax over three years. EunPyung 

Gu, which also never cut the property tax, has 23.1% and 35.6% for middle/big size 

houses and condominium respectively. In these jurisdictions, owners with middle/big size 

house and condominium do not get the majority status in the pre-electoral competition. It 

is sure that poorer groups than owners of middle/big size residential real estate have 

majority power in these areas  (that is, the percentage of ( la′+ ma′ ) to ( la′+ ma′ + ha′ )>0.5), 

which in turn implies that a median income level of this areas is lower than average 

median income level of Seoul city ( ma′ < ma  and mπ ′ < mπ )  Thus, the majority of 

residents prefer a higher tax rate ( mt′ > mt ) and more social services because they get 

larger benefit from the social welfare services (public goods) than the cost of social 

welfare services (increased property tax burden) in these areas.   

            Here, I will compare Tobong Gu and Seocho Gu in the median housing by space 

(size) in order to exemplify the difference in the distribution of the real estate capital 

between rich and poor jurisdictions (Figure 2.4). Tobong Gu is one of the poorest local 

jurisdictions in the Seoul Metropolitan Area, and never cut the property tax over three 

years. In contrast, Seocho Gu, one of the richest local jurisdictions in the SMA, cut the 

tax rate every year. The red dot-line shows the median size housing in Tobong Gu, and 

the green dot-line is the median size housing in Seocho Gu. There is clear difference in 

the median size between two local jurisdictions. Difference between the median sizes is 

clearer in the space of single house which residents own (Figure 2.5). Especially the 

distribution of single houses by space in Seocho Gu is totally different from the normal 

distribution. In the distribution of condominiums by space, we can observe the difference 
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in the median size between two local jurisdictions (Figure 2.6). Also, as in total housing 

by space, Seocho has more frequency in larger condominiums than Tobong has. This 

implies that Seocho has more high priced real estate property than Tobong, which is 

supported by following two figures (Figure 2.7 and Figure 2.8).  

            In total value of condominiums, Seocho is dominant over Tobong (Figure 2.7). In 

addition, the distribution of condominium values in Seocho Gu is skewed to the left side. 

If the value (price) of the condominium represents the real estate capital invested in the 

condominium, we can say that Seocho Gu has more real estate capital in its jurisdiction. 

Also if most condominium residents in Seocho and To-bong are the owner of the 

condominium, the gaps in the values between the condominiums of two jurisdictions and 

the difference in the distribution can be applied to the discussion about the real estate 

capital endowment by the group of residents (Note that the groups of residents are 

classified by the size/space of the condominium). Figure 2.8 shows that the comparison 

of the condominium between Yongsan and Kumcheon provides the similar result to the 

figure 2.7. 

            In sum, Seocho and Yongsan have the larger number of group with high real 

estate capital endowment than the Tobong and Kumcheon have (Figure 2.7 and 2.8). This 

comparison provides the implication that median residents in rich jurisdictions such as 

Seocho and Yongsan will have more real estate capital endowment. Under this condition, 

it is fair to say that the individual capital endowment in Seocho or Yongsan has the left 

skewed distribution whereas the individual capital endowment in Tobong or Kumcheon 

has the (slightly) right skewed distribution.  

            Now, with the concept of median voter theorem, I will explain how some early 

tax cuts which occurred in the rich areas influence the late tax cuts in the median income 

areas and the tax competition is expanded across the entire SMA             

            In 2004, the property tax was levied based on the space of house or condominium. 

Specifically the higher property tax rate is applied to the house or condominium with 

wider residential space. If higher income owners are generally living in a large house, this 

standard for the property tax levy complies with the tax equity within a jurisdiction. Also, 

the taxable real property value is determined by the area(space) times the government 

declared value per area unit. The declared price by the central government in 2004 or 



 29

prior to 2004, however, was much lower than the market value of the real estate property. 

Most of all it could not represent fully a gap in real market price between residential real 

estates of poor jurisdictions and rich jurisdictions. This causes the serious inequity 

problem in the property tax burden between residents of the poor and rich jurisdiction. 

Also the property tax rates proportional to the space of house also aggravate the inequity 

of tax burden between local jurisdictions10. This area-oriented standard for the property 

tax levy says that a higher property tax rate is applied to a big house with more space 

whereas a lower tax rate is applied to a small house. In result, the median income family 

living in the median-sized house of poor jurisdiction may pay more property tax than rich 

family living in the small-sized house of rich jurisdiction although a big house in the poor 

jurisdiction is cheaper than a house of the median size in the rich jurisdiction.  

            As mentioned above, the reversed tax burden is most unfavorable to the median 

income group. If the median income group is the owner group of the middle size house or 

condominium, the reversed tax burdens between the median and higher income groups 

amplify the complaint of the median income group for the property tax hike .11 Suppose 

that wτ is the property tax rate for large (wide) condominium and  nτ  is the property tax 

rate for middle (narrow) condominium ( wτ > nτ ). Also a

wdv  and a

ndv  are large and middle 

size of condominium respectively in the median income area a  ( a

wdv  > a

ndv ).  b

wdv  and 

b

ndv  are large size and middle size condominium respectively in rich area b ( b

wdv  > b

ndv  ). 

a

wmv  is the market value of large condominium with a

wdv  in the area a , and  b

nmv  is the 

market value of middle size condominium with b

ndv   in the area b  ( a

wmv   < b

wmv ). Lastly, 

Lτ   and  Hτ  are progressive tax rates for low priced condominiums and high priced 

condominiums ( Lτ < Hτ ). Since taxes are levied on the floor space of the condominium, 

                                                 
10 For long time, the declared price by the central government is used for the property tax levy although it is 
much lower than the market price of real estate property because the market price is easily variable and 
needs frequent corrections over time. For same reason, the progressive rate of property tax rate is also 
determined by the area (space) of the house/condominium, based on the common sense that higher income 
owners are generally living in a large house.  
11 The reversed property tax burden across the jurisdictions has been one problem of the property tax equity 
for long time. However, because the property tax burden was very low in South Korea, it has not been 
seriously considered until the property tax burden is radically increased by the property tax hike. Owners of 
real estate property who found they had to pay the heavy property tax burden strongly request the property 
tax cut for the reason of the tax inequity between jurisdictions.       
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the condition a

wmv   < b

wmv  is frequently observed in the Metropolitan Area. (Imagine that 

small condominium in Manhattan area and large condominium in Newark). Then, 

following four equations are derived from the above conditions.  
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            Equation )(i  and )(ii  are self-evident and never bring the inequity issue to any 

groups within and between jurisdictions. A disputable tax levy is found between equation 

)(iii  and )( ′iii . In other words, even though the residential real estate of median income 

area (or jurisdiction) is much cheaper than that of rich area (or jurisdiction) ( a

wmv < b

nmv ), 

the property tax levied on the former is frequently larger than the tax levied on the latter 

under the condition that the floor space of former is larger than the floor space of the 

latter. Similarly, this inequity in the property tax is also observed between the middle size 

condominium in median area and small size condominium in rich area. The inequity 

problem has existed and been discussed before the property tax hike but was considered 

not so serious because the property tax hike burden is not so heavy due to very low 

property tax rate before the property tax hike12. Comprehensively, the property tax hike 

increases the property tax burden to a large degree and rapidly. This decreases seriously 

the disposal income as well as the net profit of capital the residents invest in their house. 

Especially most of median income residents bought their house with the mortgage loan.  

They expected that the net profit of their investment would exceed the interest they had to 

pay. However, the property tax hike brought serious problems in their repayment ability, 

which also becomes the big pressure on Korean financial banks. So owners of 

house/condominium in the median income area strongly complained of the property tax 

inequity. Many local governments especially in the north of Seoul cut the property tax 

rates competitively because they faced the strong complaints of residents about the tax 

inequity. Local governments in South Korea are not authorized to revise the clause the 

                                                 
12 For the comparison of property tax rates and real estate tax burden between several countries, refer to 
Appendix 
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property tax standard (the area of the house) in the local tax law. The National Congress 

is authorized to legislate and revise all laws in South Korea and it generally takes much 

time for Congress to call the congress members and discuss the problem. Thus the only 

step the local government could choose to satisfy their median voters is using the 

discretion to cut the property tax by maximum 50%. This is one of main reasons the 

property tax cut competition occurred across the SMA area in 2004. 

            Also, with regards to the standard to levy the property tax, the property tax has 

been levied on the market value since 2005 for a better tax equity13. Also the standard 

market price is used for the property tax levy, which represents better the real market 

price of the real estate property than the declared price did. That is, if a high tax on high 

property satisfies the tax equity better, then equation )(iii should be substitute for )( ′iii to 

achieve better tax equity. The central government revised the clause of the standard for 

the property tax levy in the property tax law so that the local governments levy the 

property tax on the market value of the condominium instead of the space of the 

condominium. Accordingly to the revision, since 2005, the property tax has been levied 

based on the standard market price of house the central government evaluates. The 

central government expected that residents living in the poor or intermediate jurisdiction 

would not complain about the tax equity any more. Many residents in rich area found, 

however, that this revision in the property tax standard, though reasonable, would bring a 

sudden uprising in the property tax burden in the rich area. Now the local governments of 

rich jurisdictions cut the tax sharply again in 2006 although some of them gave up the 

property tax cuts in 2005.14 Also, other jurisdictions in the median income and lower 

income areas also cut the property tax competitively in 2006 because their residents 

request the property tax cut as much as the rich jurisdictions cut. Incumbent mayors and 

                                                 
13 In 2004, many residents who were living in the median income area appealed to the inequity of property 
tax caused by asymmetric tax cuts of 2004. The central government naturally responded spontaneously to 
the residents’ appeal because it originally preferred the progressive policy and did not want the tax cuts to 
be diffused across the SMA due to an unequal tax burden between local jurisdictions. Local governments 
did not have any reason for the objection to the revision of the law as far as the median group wants it in 
their jurisdictions. Some rich residents with high priced house objected to it but they are a very small part 
of the entire resident group. 
14 The declared price of the real estate was much lower than the real market price but the standard market 
price is much closer to the real market price. Finally this improvement in the evaluation of the real estate 
value results in rapidly increasing property tax burden and more jurisdictions got to cut the property tax to 
alleviate heavy tax burden on their residents. 
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district leaders are very sensitive to the requests from their residents especially in 2006, 

when the fourth national local election is scheduled. Thus 2006 tax competition is a 

typical example of the pre-electoral competition.   

            Figure 2.3 supports that the pre-electoral competition becomes more severe as the 

local election comes closer (Figure 2.3). The frequency of tax cuts in SMA and the 

degree of tax cuts are increasing as times goes by although the central government 

warned that it would cut the central government grant and not complement the revenue 

loss from the property tax cut and finally took it into the action. An increasing number of 

local jurisdictions that cut the property tax for their residents and increasing degree of the 

property tax cut (%) reveals the political strategy hidden in the tax cut rush.  As the 

election year come closer, more local governments are cutting the property tax 

competitively. Incumbent political leaders of local governments cut more property taxes 

competitively to get more probability of re-election. 

            Tax cuts by thirty three local jurisdictions imply that even some poor jurisdictions 

begin to cut the tax. From the viewpoint of the median voting theorem, this competition 

is the result of the pre-electoral political tax competition rather than the result of 

economic tax competition. In 2004 and 2005, however, it seems that the local 

governments participate in the tax competition, considering their socio-economic 

conditions as well as the political reason. Figure 2.3(bottom) shows that the number of 

Tax Cuts in Seoul City decreased in 2005 and is increasing in 2006 again (Figure 2.3). 

Some local jurisdictions of Seoul City such as Jongro Gu and Gangnam Gu, which cut 

the property tax in 2004, did not cut the tax in 2005 because they considered their fiscal 

health and the increasing demand for the public services. On the other hand, the number 

of Tax Cuts in Gyung-gi Province has been increasing rapidly in 2005 and the numbers 

of tax cuts in Seoul City and Gyung-gi Province are almost converged. As figure 2-3 

shows, just a small number of local jurisdictions in Gyung-gi Province cut the property 

tax in 2004. Many local governments of this area, however, have been pressured by 

residents who watched the local governments of Seoul City cut the property taxes and 

finally cut the property tax competitively in 2005. When the nation-wide local election 

comes in front of their noses in 2006, the incumbent political leaders of no-tax-cut 

jurisdictions in 2005 are cutting the property tax. In response to their tax cuts, more local 
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governments of Gyung-gi are also cutting the property taxes. Because a favorable polity 

to the majority proposed just before the election tends to maximize the propaganda effect 

for the incumbent candidates, many incumbent candidates of local governments push 

their tax cut policy in spite of expected fiscal stress and sanction from the central 

government.  

            In sum, a radical rise in tax burdens aggravates and expands comprehensive tax 

resistance across the jurisdictions over three years. First, it decreases the net profit of 

residents’ investment in the real estate and owners of houses felt their real assets were 

harmed by the radical tax hike regardless of whether their residential real estate is high 

priced or low priced. That is, even some of the lower income group may support the 

property tax in the collective action. With this information, however, it is unexplainable 

that local jurisdictions of Incheon never cut the tax rate for their residents. Also, over half 

of the local jurisdictions of Seoul Metropolitan Area did not cut the property taxes in 

2004.  Most of all, I did not find any evidence that the median residents of those 

jurisdictions requested the property tax cuts. It is fair to say, therefore, that pre-electoral 

competition and majority politics based on median voter theorem are well applied to the 

analysis of tax competition between local jurisdictions but did not explain fully why as 

many local jurisdiction as cut the property tax did not cut the property tax. This question 

implies that there are more causes for the tax competition than the median preference and 

a different facet from majority politics, which the median voting pre-electoral 

competition model cannot find.  

            Generally the policy is determined by many factors rather than by one factor. 

Some factors are positive in the adoption of policy and others are negative. The former is 

called motives and the latter obstacles. Also a third group becomes the resource to 

overcome the obstacles (Berry and Berry 1990, 1992). The preference of the median 

voter for the property tax rate is a strong motive for the property tax cut, which are 

intensively discussed based on the median voter model in the pre-electoral competition. 

To speculate the property tax cut more deeply, however, we still have several things to 

explain and they will be examined in the next chapters. From the view point of policy 

implementation, chapter 3 will discuss specifically two points that chapter 2 did not 

explain: First, how do the vertical conflict of local governments and the central 
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government determine the degree of tax cut? 2. Why did not some local governments cut 

the property tax whereas more and more local governments are participating in the tax 

cuts?. To analyze two behaviors of local governments, another model more appropriate to 

the vertical relationship between the central and local governments is required.  In 

chapter 3, I will derive the formal models to answer two questions based on the benefit-

cost model of implementation and discretion delegation model (Hill and Weissert 1995, 

Epstein and O’Halloran 1996). 
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CHAPTER 3  

ONE AGENT AND TWO PRINCPALS IN PROPERTY TAX RESISTANCE  

 

 

Principal Agent Theory and Tax Discretion 

 

            In the principal agent theory, a principal gives an agent the broad range of 

discretion because the latter can implement the policy more efficiently than the former. 

Implementation of the policy requires live information on the spot and the agent 

generally has better information for the practice because they are specialists or closer to 

the field. Accordingly the agent usually has more exact information on the outcome of 

the policy. Utilizing this information asymmetry, the agent frequently seeks his own rent 

(Stiglitz 1987). Thus, the principal designs monitor & control systems or incentive 

systems to discourage the agent from deviating from the principal’s preference. The agent 

compares the benefits from rent-seeking with the risk from deviation and decides whether 

he will deviate or not from the preference of the principal (Sappington 1991). 

            With a strong incentive or sanction system, the principal therefore can decrease 

the possibility of the agent’s deviation. Such a system is more effective when the agent 

has weakness in the economic resources for his survival. The organizations or institutions 

make diverse types of contracts to manage their agents by controlling the latter’s 

weakness or preference (Milgram and Roberts 1992). One of the serious problems is, 

however, that the agent frequently does not follow the principal’s preference in spite of 

strong sanctions or its internal weakness. While most applied studies of implementation 

issue about principal-agent focus on the private corporation, some studies examine the 

public area: why does the agent deviate from the preference of the principal despite 

strong monitoring systems? (Weissert and Hill 1995) or how does the principal delegate 

discretionary power to agents to control them under Nash Equilibrium? (Epstein and 

O’Halloran 1996). Weissert and Hill show that the ironical implementation delay is also 

one of the rational choices by actors, which is the result of strategic interaction between 

principal and agents to maximize their utility under the given incentive-sanction system. 
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            This study also examines the noncompliance of sub-governments to the superior 

government, Based on some concepts such as uncertainty of sanction/benefit, I will 

explain the dynamic process of the local government’s tax cuts under the central 

government’s sanctions over three years. Also, in their seminal studies (1996, 1999), 

Epstein and O’Halloran argue which factors determine Congressional delegation of 

power to government agencies with regard to the trade policy under the divided 

government system. The situation of the delegation game under the divided government 

also gives some implications to the analysis of the case of SMA. It provides the protocol 

model to predict the long-term delegation of fiscal discretion and the short term tax cut 

policy outcome of the game in SMA between local governments, the central government 

and residents.  

             

 

 

  Figure 3.1. Central Government versus Local Governments 
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            In sum, the chapter 3 will analyze the aspect of implementation and delegation 

issue in the SMA tax competition. Both of chapter2 and the following chapter 4 cannot 

speculate about the vertical relationship between the central government and local 

government (Figure 3.1). If the residents as potential voters are the political principals of 

the local government, the central government is the administrative principal of the local 

government. The residents can give the political life to the political leaders of local 

governments through the election whereas the central government gives the power and 

authority for implementation with legislation and delegation. In the chapter 2, the 

majority (median) political preference of the residents leads incumbent mayors/district 

chiefs to enact the favorable policy for them. That is, the individual level decisions are 

summed up to the collective choice through the democratic political system. In the 

chapter3, I will analyze how the central government controls the local governments 

which are seeking political rents and the latter responds to the former strategically at the 

collective level.    

 

Noncompliance of Local Governments to Tax Hike Policy 

  

           In this part, the competitive tax resistance in SMA over three years is described 

again from the perspective of principal agent model. This will clarify the characteristics 

of the case in terms of the delegation of discretion and implementation. 

            Ever since the local autonomy system began in 1992, local governments have 

been subject to the central government in the fiscal issue through years. Similarly to other 

countries, most of local governments face the shortage of the fiscal resources and 

sometimes the fiscal risk because main tax bases such as income or sales generally 

belong to the central government or the federal government. The central government 

transfers a part of national tax revenues to the local governments as grant-in-aids so as to 

cover the local needs beyond the fiscal capacity of local governments. For this reason, 

local governments have taken a low attitude toward the central government and the latter 

can control the local governments to implement the policy consistent with the ideology of 

the central government. Up to this point, it seems that local governments do not have any 

motivation to do risky actions beyond their discretion.     
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            However, many local governments resist against the tax hike policy the central 

government introduced for national wide tax equity. Following in the footsteps of 

Gangnam GU, which cut its tax hike rates by fifty percent on May 3, 2004, more local 

districts in Seoul Metropolitan Area (SMA) considered cuts in the tax hike rates by 

20~30 percent in a bid to soothe the growing complaints from residents with residential 

real estate. In response to these strategic behaviors of local bodies, the central 

government warned that such severe tax cuts would cause a shortage of local tax revenue 

and urged them to reconsider their tax cut policy. Also the central government announced 

that it might cut grant-in-aids for local districts that would possibly revolt against 

government’s “fair taxation policy” next year. As a result, several local governments of 

SMA gave up a risky tax cut policy. Nonetheless, seventeen more local governments of 

local districts in Seoul metrocity and local cities in Gyung-gi province finally participated 

in tax cut competition after comparing the profit of tax cut with the loss of tax cut. The 

profit of tax cut is an expected political support from residents in the coming election and 

the loss of tax cut is the central government’s sanction and fiscal loss from the tax cut.    

            In the case of SMA, however, it seems that local governments take risk preferred 

attitude toward the possibility of the sanction. From a brief description in the chapter 1, 

this does not mean that the local government has inconsistent preference with the past or 

irrationality but implies that there may be the larger benefit than the cost from 

noncompliance. Thus a questionable point is that many local governments whose fiscal 

base is not so strong generally attempted to deviate from the preference of the central 

government once or twice in three years whereas some others gave it up early because of 

the central government’s warning of a cut in grant-in-aids. A cut in grant-in-aids is 

believed to be the strong sanction against the deviation because most of local 

jurisdictions in South Korea have the weakness in their local fiscal resources. They have 

looked to a couple of grant-in-aids from the central government since the local autonomy 

system began in 1992. In addition to fiscal reason, the strong administrative culture of 

centralism is also a great obstacle to the use of local discretion which should be 

independent of the central government. From 1948 at the inception of the Korean 

government, a strong centralization system was in place up to 1992 when decentralization 

was declared.. This tradition of centralization is embedded in some political leaders and 
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higher officers of Korean government. Thus the central government frequently tries to 

limit the use of discretion by the local governments and the central government strongly 

requires the local governments to execute it in favor of the central government policy. 

Thus local governments still have the status of agents for the central government and 

frequently implement the national wide policy regardless of whether they accept it as a 

principal readily. 

            As described above, however, the central government faces the noncompliance of 

local governments, which has been regarded as an unprecedented event. The above 

description shows an initial impetus is a strong complaint from a group of the residents 

having the real estate within the jurisdiction of each local government. Thus my study 

assumes that local governments try to represent resident’s requests for the tax cut, which 

is the preference of principal for the property tax rate, because residents are voters in the 

local election.  

            Under democratic institutions, all government organizations are agents for people. 

Local governments are accordingly agents for residents living in the jurisdictions. They 

are ultimately evaluated and controlled by the process of local elections. From a 

viewpoint of the political leaders, the political risk in the election or residents summons is 

quite different in its expected cost than fiscal risk from the sanction. Although the 

election and summons are not as impending as the short term sanction, the former is an 

all-or-nothing game ( AoN  game). That is, if incumbent political leaders or elected 

officers lose the election, they surely lose all chances to maximize their utility. In contrast, 

even if the sanction is realized by the central government, they still have some chances to 

seek the second or the third best choice – for example, the reduced budget. Thus local 

governments cannot neglect resident’s request even though it is accompanied by 

considerable cost such as cuts in grant-in-aids. Therefore, while local political leaders 

have risk-averse function in AoN  game of election, they are less risk-aversed in 

AoNnon−  game of the central government sanction (as long as AoNnon − game payoff 

cannot guarantee better than AoN  game payoff.           

            Local governments, however, cannot deviate limitlessly from the preference of 

the central government and cannot always set their implementation to the ideal point of 

the residents. If it cannot get anything from the negotiation with local governments, the 
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central government may consider the final, extreme strategies – that is, attempts for 

institutional changes such as the repeal of the delegation or the conversion of the property 

tax to the national tax15. In this case, from a viewpoint of local political leaders, the game 

of sanction turns out to be a much harsher game and the risk of institutional changes will 

be equivalent to or larger than the risk in the election. In short, the conditions of SMA 

show that local governments face a trade-off between preferences of residents and the 

central government. Under this trade-off condition, some local governments put more 

weight on the preference of residents than on the preference of the central governments 

and others do not.  

 

Cost and Benefit of Property Tax Cuts 

 

            Since an issue of implementation and discretion to decide the property tax rate is a 

fundamental part of the SMA tax competition case, the theoretical model needs to clarify 

the process of the decision making in the vertical line of Korean government system. To 

trace conflicts between central and local governments, I will derive two formal models to 

explain noncompliance and equilibrium in the game between agents (local governments) 

and two principals (the central government and residents). Although the tax competition 

model of chapter 4 considers the impact of the sanction from the central government on 

the budget for the public goods, it does not explain what happened between the central 

government and local governments. Thus, chapter 3 needs to clarify the vertical 

interaction between the central government and local governments, related to the sanction 

and tax discretion. In next section, I will examine the dynamic process of tax cuts in 

SMA over time by deriving the implementation model based on the expected benefit and 

cost of tax cut. .  

 

 A Dynamic Model of Tax Cuts: Cost and Benefit  

            As argued above, some local governments do not comply with the tax hike policy 

in the response to the residents’ request but others do not over three years. Among the 

                                                 
15 The national tax is similar to the federal tax in the United States and the central 
government levies directly and uses national taxes for its own purposes. 



 41

former group, some decide the property tax cut early but others late. That is, a couple of 

local governments change its decision from the compliance to noncompliance. This 

supports that local governments decide ‘a tax cut or not’, based on the calculation of 

benefits depending on their decision16. In addition to the general patterns, there are more 

dynamic patterns of competition over time.. For example, tax resistance against the 

property tax hike diffuses from the outskirts of Seoul to the center in 2005 whereas 

competition in 2004 did from Seoul city to its outskirts (Note the arrows of two maps in 

Figure 3.2).  

            Also, some local governments participated in the competition, which did not in 

2004, whereas several local governments such as Gangnam or Jongro, which did in 2004, 

gave up participation in the tax competition in 2005 (Compare the green areas of two 

maps in the Figure 3.2). These choice patterns imply one point for specific analysis on 

the case: Benefits and costs political leaders of local governments face have the 

uncertainty which is variable over time (2004~2006). Therefore, the model for analysis 

should be able to clarify the dynamic patterns of the benefit and cost over time. 

            For dynamic analysis, the concepts of probability and the discount are introduced 

in the general model. Suppose that noncompliance to tax hike policy – decision of the 

property tax cut is reasonable only when the expected benefit of tax cuts exceeds the sum 

of ‘the cost of tax cuts.  

)_( cuttaxU = )( cutcut ECEBU −  1)3( −⋅⋅⋅ eq  

cutEB is the expected benefit from the property tax cut, which is an increased probability 

of re-election in the coming local election. 
cutEC  is the cost of the property tax cut, which 

is the sanction from the central government and the expected loss of the property tax 

revenue.      

            As discussed in the chapter 2, tax cuts mean less public goods (or less budget). If 

one jurisdiction cut the property tax for the political re-election, then it must tolerate the 

reduced tax revenue and cuts in grant-in-aids from the central government. That is, there 

                                                 
16 In 2004, only several local governments had cut the property tax before the tax levy period came and 
most of tax-cut local governments decided the retrospective tax cut after the property taxes were collected 
or while being collecting. The local governments returned some part of the collected property tax to 
residents again. They first watched other local governments’ decisions, the degree of resident’s complaint 
and of the central government’s sanction and secondly decided the retrospective tax cut.  



 42

is a tradeoff between the property tax cut and the public goods and they are 

fundamentally determined interdependently. Under this tradeoff, 
cutEC  is the loss of the 

expected benefit from no tax cut. Because the expected benefit from no tax cut is more 

central government grant and the more property revenue, it is equivalent to the expected 

benefit from more public goods (
gEB ). Therefore, 

cutEC−  is replaced with
gEB  in the 

equation (3)-1, and we can rewrite the equation simply as follows.   

                                             ),( grU = )( gc EBEBU +   1)3( ′−⋅⋅⋅ eq   

In the equation  1)3( ′− , r  and g  are the probability of re-election and the supply of 

public goods respectively, and
gEB the expected benefit from more public goods (more 

budget) when the local government cut the tax less) 

 

 

 

Figure 3.3 Expected Benefit of Property Tax Cuts 
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indifference curve function (or concave utility function) for two benefits, then it will 
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choose the combination of two benefits rather than All-In to one benefit. (Chiang 2000) 17   

Then, we can draw the utility of 
cEB +

gEB on the X-Y plane (Figure 3.3). Supposing that 

utility of 
cEB +

gEB become maximum when the sum of
cEB and 

gEB is maximum, then the 

utility of local governments’ choice is determined on the vertex of dotted line in figure 

3.3. A dotted curve traces the sum of 
cEB  + 

gEB  and point *
A on the X axis indicates the 

ideal degree of the property tax cut to the local governments. When the local government 

cut the property tax as much as *
A , gEBΔ  is the cost of property tax cut (%) it has to pay. 

Finally the local government chooses the combination of probability of re-election and 

the public goods. This makes sense under the convex preference for two benefits that by 

avoiding All-In to one strategy, the politicians can satisfy their voters more efficiently.     

            Figure 3.4 presents the expected benefit of the combination of tax cut and public 

goods discounted by time. For convenience of discussion, 
gEB  is assumed to be almost 

constant because the sanction and reduced budget is almost predicted and calculated 

exactly in advance. As time is closer to the date of local election, the benefit of tax cuts 

(
cEB ) is less discounted and the utility of benefit from the tax cuts is increasing rapidly. 

A dotted curve represents the utility of more risk-averse political leader in the re-election 

in the national local election whereas a solid curve is the utility of risk neutral political 

leaders. That is, more risk-averse political leaders have the concave utility function with 

larger curvature than less risk-averse political leaders have. This difference in the 

curvature is visualized in the curve of the discounted expected benefit. Since more risk-

averse political leaders feel happier from the expected benefit of the tax cut – more 

probability of re-election than less risk-averse political leaders feel, they would more 

likely cut the property tax and would cut the property tax more18. As the election day 

                                                 
17 Normal political leaders will choose the combination of probability of re-election and the public goods. 
Incumbent mayors/district chiefs can increase the probability of re-election by cutting the property tax. On 
the other hand, they also get the political support from their residents by providing the public services the 
residents want. The ideal combination point is closely depends on the utility function of the median voter. 
All-In to one benefit means that the local governments choose no tax cut and more budget or maximum tax 
cut and the minimum budget. Any of two can be selected only when the edge solutions exist. The existence 
of edge solutions in turn means the indifference curve has the concave function form. This is totally 
abnormal situation in the real world.   
 
18 How risk averse the political leaders also depends on the size of expected benefit with uncertainty 
because the curvature of the utility function of the uncertain benefit is changeable with different size of the 
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comes closer, the expected benefit from the re-election is less discounted and the tax cut 

will be observed more frequently.  

 

 

Figure 3.4. Benefit of Tax Cuts over Time 

             

Expansion of Tax Cuts and Local Election 

           Table 3.1 provides some information describing the property tax competition in 

2004, 2005 and 2006. Four more jurisdictions cut the property tax in 2005 than in 2004. 

Thirty seven local jurisdictions plan to cut the property tax in 2006, one year before the 

nation-wide local election expected in 2007. Also the average percentages of the property 

tax cut among all sixty observations are below 10% in 2004, over 15% in 2005, and about 

20% in 2006. These percentages looks like not so high but the average percentage of the 

property tax cut among tax-cut observations are 21.2% in 2004, 31.2% in 2005, and 

32.02% in 2006. The latter percentages have considerable values and the middle point in 

the range of local governments’ tax discretion (0% min ~ 50% max).  

                                                                                                                                                 
combination of benefits. That is, the political leaders or elected officials of local governments will have the 
relative risk aversion (Oren and Shwartz 1988). This makes sense because the rational actor will have 
different attitude toward the big game and small game. However, it is hard to know the information about 
the relative risk aversion in the political choice.   
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            Nonetheless, it does not make sense that the local governments are free from the 

impact of sanction and revenue loss from the property tax cuts or can ignore them totally 

but that they would tolerate all disadvantages19. This pattern shows that the expected 

political benefit exceeds the fiscal cost as the dates of local election become closer. That 

is, the impact of the property tax cut on the probability of the re-election becomes larger 

and clearer as the dates of the local election come closer. With regards to the sanction 

from the central government, tax-cut local governments can tolerate it for one or two 

years and shift the entire blame on the central government. Also local governments are 

ready to submit the reduced budget bill and to develop non-tax-revenue sources in order 

to prepare for the reduced property tax revenue by the tax cuts. It is clear that these local 

governments respond to the residents’ requests for the property tax cuts although not 

fully.   

            The increasing number of local jurisdictions that cut the property tax for their 

residents and increasing degree of the property tax cuts (%) reveals the political strategy 

hidden in the tax cut rush. As the election year comes closer, more local governments are 

cutting the property tax. This is not just the result of economic tax competition but the 

result of the pre-electoral political tax competition. Incumbent political leaders of local 

governments cut more property taxes competitively to get more probability of re-election, 

which is more benefit from the property tax cut.  

            The number of Tax Cuts in Seoul City decreased in 2005 and was increasing in 

2006 again. Some local jurisdictions of Seoul City such as Jongro Gu and Gangnam Gu, 

which cut the property tax in 2004, did not cut the tax in 2005 because they were afraid 

that if they cut the property tax again in 2005, the accumulated sanction and loss in tax 

revenue would aggravate their fiscal condition. That is, in 2004, many local jurisdictions 

of the Seoul Metroplis responded to their residents’ requests and considered their internal 

                                                 
19 For example, relevant public officer of Icheon city of Gyung-gi province said in the interview with then 
“we could not cut the property tax because of weak fiscal resources. We cannot resist against the central 
government’s tax hike policy because it depended too much on the grant-in-aids from the central 
government. Other local governments which could cut the property tax have relatively good fiscal health.”  
YTN News 2006-03-05.   
 Yang Cheon Gu announced that in spite of fiscal stress, it would cut the property tax in order to lower the 
property tax burden which was expected to increase rapidly in 2004 and in 2005 and 2006. Gu government 
expected that the property tax revenue would be decreased by the property tax cut and the local share tax 
(grant-in-aids) would be cut as the penalty of the tax cut but it would tolerate them by reducing the budget 
and increasing non-tax revenue. (Seoul Shinmun 2005-06-01) 
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conditions in 2005. They seek the balance between the benefits from the tax cut and the 

benefits from the fiscal condition.  

            The number of tax cuts in Gyung-gi Province has been increasing over three years. 

In 2004, just a small number of local jurisdictions (city) in this area cut the property tax 

whereas twenty local jurisdictions (GU) cut. Since 2005, the numbers of tax cuts in both 

areas have almost converged. Unlike that Incheon city that has been developed as the 

harbor for the Midwest of South Korea, many local cities of Gyung-gi Province are 

designed as satellite cities for the residence of commuters to Seoul Metropolitan Area and 

their residents share many common points in the culture and life style. Thus, the initial 

tax competition within the Seoul City has been easily diffused across Gyung-gi Province.  

            A small number of local jurisdictions in Gyung-gi Province cut the property tax in 

2004 because most of local jurisdictions there had the bad fiscal health relative to those in 

Seoul city. Also the urban developing projects were being executed in many local cities 

of the province to provide more the commuters to Seoul city with residence places. That 

is, in 2004, the benefit from the public goods is larger than the benefit from the tax cuts. 

Many local governments of this area, however, have been pressured by residents who 

watched the local governments of Seoul city cut the property taxes. Thus utility of the 

benefit from the tax cut gets to exceed the utility of the benefit from the public goods in 

2005. Lastly, political benefits from the tax cut for the median voters are maximized in 

2006 when the nation wide local election is supposed to take place. When they decided to 

tolerate the cost of tax cuts which is cuts in the grant-in-aids and the loss in the property 

tax revenue, many local jurisdictions in Seoul and Gyung-gi respond to the residents’ 

request for the tax cut in order to raise the elected official’s probability of the re-election.  

 

Nash Equilibrium in Property Tax Resistance in SMA 

 

            To explain issues about the implementation and delegation of discretion inherent 

to the strategic tax resistance of the local governments, I start from a theoretical model 

developed by Epstein and O’Halloran (1996). Since a prototype of their formal model 

employs the simple quadratic function to formalize each actor’s utility, it does not seem 

to be delicate. Instead of sacrifice in the delicacy, however, it provides the wide 
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applicability to the implementation issue. Delegation of the power is usually followed by 

the delegation of the responsibility or the obligation. If an agency gets more discretionary 

power related to the implementation, then it is common sense that it has to take more 

responsibility for it. Therefore, in the issues about delegation or implementation of 

discretionary power, actors face a tradeoff between the freedom and the obligation or 

between more resources and better performance. Thus, the optimal point to maximize the 

utility of discretionary power will be found somewhere between minimum and maximum 

use of discretionary power, which means the utility function will take a quadratic form 

(concave function) rather than monotonous linear form.  

            In their study, Epstein and O’Halloran assume that the preference of an agency is 

the same as that of the President for the convenience of analysis. It makes sense that the 

Presidency and its agencies have the same preference for specific policy because 

President will select the agency heads with the same preferences, and who will show the 

maximum loyalty toward him. In the SMA case, however, the central government 

(President) cannot select the majors or directors of local governments because they are 

elected directly by residents in the local election. Rather, the preference of the central 

government can be compared to that of the Congress in Epstein and O’Halloran’s 

model20. In my model, it is residents of the local jurisdiction who can select an agent. 

Residents of local jurisdiction select a local political leader whose preference is set 

closest to their preference through the election. It is assumed, therefore, that residents 

have the status of principal. However, the residents have nothing to allocate or re-

delegate whereas the President allocates or re-delegates the discretion (budget) to the 

agency after getting the discretion (budget) from the Congress. Thus, it is reasonable that 

all discretions relevant to property tax in his case are assumed to be from the central 

government (and the government party in the Congress). Also, such conditions leads us 

to the conjecture that the local government will decide the (actual) final tax rate between 

two ideal rates chosen by residents and central government respectively even if its ideal 

point is set to the ideal rates of residents.   

 

                                                 
20 The government party had the majority power in the National Congress over three years. Therefore, it 
can make no difference between the preferences of the Central government and the Congress in this case.  
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Delegation and Implementation of Property Tax Discretion 

         The game of delegation and implementation is summarized as follows in 

association with the case of SMA. First, there are three actors with local property tax 

decision-making in this model. The central government wants to drive the redistribution 

policy strongly through the property tax hike and encourage the local governments to 

follow it. It prefers ‘no tax cut’ by local government ideally. It is expected, however, that 

each local government makes the final decision on the property tax rate within the range 

of its own discretion in consideration of the sanction from the central governments and 

the political support from residents in the coming local election. This implies the final 

rate of tax levied to the property of local residents is likely to be lower than the standard 

property tax rate the central government recommended initially (Figure 3.5). The 

residents make their choice of the combination of tax burden and public goods as 

discussed in the Model I of this chapter. Although some residents with strong preference 

for a lower tax require the local government to lower tax rates maximally without any 

increase in public goods, the median residents with median-priced house/condominium 

would prefer the combination of public goods and a tax rate cut, which will be the 

majority’s preference under the median voting model. Thus all actors have a concave 

quadratic function of preference for progressive tax policy. It is a main intuition of this 

function that it includes the tradeoff specific to each actor in the function form of utility 

or preference. This is general characteristic of most of economic functions related to the 

utility or benefit. 

            In short, this game is a three actor game: Central government ( C ), Local 

government ( L ), and Residents ( R ). Here the local government has two different 

principals. The residents as potential voters are the political principal of the local 

government and the central government is the administrative principal of the local 

government. The former can give the political life to the political leaders of local 

governments through the election whereas the latter gives the power and authority for 

implementation through legislation and delegation.  

 

                     =)(τF
2)( τβα −− +γ  
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*  ‘C, L and R’ denote the ideal point of the use of discretion for the central 

government, local governments and residents respectively.  

   Figure 3.5. Quadratic Preference Functions of Three Actors  

 

            The game situation is that official present tax policy is more progressive than the 

past policy but the final outcome of progressive policy becomes different from the 

initially planned one because local government may weaken the progressivity of the 

policy by using the discretion (i.e. a discretionary cut of tax). It is assumed that the local 

government will set its ideal point of policy preference to the resident’s ideal point by 

using its discretion (Figure 3.5). Under two principals system, it is more realistic, 

however, that the ideal point of local government will be between the resident’s and the 

central government’s ideal points. The central government prefers the compliance of 

local governments, which in turn means that they do not cut the standard property tax.  
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Figure 3.6. Behaviors of Local Governments as Agents 
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          Because the game of this study include fifty local governments, game situation also 

exist between local governments. As shown in figure 3.6, a poor local government (LG3) 

with a weak fiscal base would highly possibly accept the preference of the central 

government (CG) because it should get full grant-in-aids from the central government to 

manage its jurisdiction well. Contrary to LG3, a rich local government (LG1) with a 

strong fiscal base will consider the resident’s preference more than the central 

government’s when it decides the final tax rate. The local government with affluent 

resources has less incentive to respond to the threat of sanction from the central 

government such as the cut of next year grant-in-aids. Also, a local government with 

median economic resources (LG2) will decide which point of preference to choose 

between residents and the central government with reference to the tax decision made by 

other local governments with similar socioeconomic and political conditions 

(Morgenthau 1973). The strategy of LG2 can be rationalized by the concept of the 

political pressure from residents and social learning to decrease the cost of decision-

making because it is not easy for a median actor to judge which one is better of extreme 

two preferences (Berry and Berry 1999). We can expect that a group of LG2s will delay 

its final decision for a while in order to learn the result of others’ choices. Sooner or later, 

however, it would possibly participate in the tax cut resistance movements across local 

jurisdictions in the Seoul Metropolitan Area, supposing that ‘as more local governments 

resist against the tax hike, it is less possible that the central government would realize the 

threat of sanction’. Also, it is more likely that as the difference in preference is larger 

between residents and government, local governments choose more tax rate cuts. The 

expected extent to which local district government use its discretion is different across 

local district governments, depending on the degree of risk aversion of local political 

leaders and internal socio-economic conditions. For example, an incumbent mayor may 

be more sensitive to his/her residents’ request when he/she won the last election narrowly 

than when he/she won easily. This point can be considered properly in the model by the 

assumption of different quadratic function forms or different ideal points.  

            In this study, the theoretical model is derived based on the quadratic function 

subject to the assumption and conditions as argued above. This model especially focuses 

on the derivation of causality between critical factors influencing the delegation and the 
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execution of discretion. Let )(' ⋅u  be the preference function of the central government, 

local governments and residents respectively. 

              )(τcu  = 2)( τ−− C   : the preference function of the Central Government   

              )(τlu  = 2)( τ−− L    : the preference function of Local Government   

              )(τru  = 2)( τ−− R    : the preference function of Residents 

            Now, suppose that the specific rules of the game between three actors are as 

follows. First, it is assumed that the central government sets its ideal point ‘C ’ to 0. A 

zero ideal point of the central government is optimal as the reference point for identifying 

other points in our interest. Note again that the central government strongly asks the local 

governments not to cut the standard tax rate for achieving the redistributive policy goal, 

and the residents and some local governments want a positive tax cut (→ tΔ+ , that is, 

positive change on the progressive-regressive line). As shown in the figure 3.5, the 

preference function of the central government implies that when the zero point is 0, its 

utility will be max. This represents the situation that the present tax policy of the central 

government is set to the progressive tax policy and the central government wishes 

strongly that without any change unfavorable to its policy, the progressive tax policy is 

implemented faithfully by local governments. Also the function shows that as a change in 

the policy is larger, the utility of the central government is decreasing slowly first and 

when a change is very large, its utility will be decreasing very fast.  

            Second, the local governments have ideal point ‘ L ’. As the local government 

weakens the progressivity of present tax policy by making a change in the policy with its 

discretion (for example, by cuts a property tax rate for residents), the utility of local 

government will increases first because it can get more political support from residents. 

When the local government cut a tax rate more than ‘ L ’, it will be aware that the benefit 

of political support cannot cover the cost of the reduction in tax revenue and the sanction 

from the central government. This makes sense because if local governments use its 

discretion too much to change the policy of central government, they must tolerate a 

sharp decrease in the property tax revenue. Further, the central government will attempt 

an institutional change unfavorable to local governments. Thus, the preferences of local 

governments also take quadratic function.    
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            Third, the preference of residents in the game are assumed to be median’s 

preference in the jurisdiction.  Residents have an ideal point R (> 0), which is supposed to 

be closer to the maximum point of discretion than the minimum point, because they want 

a positive tax cut apparently. They want more tax rate cuts than maximizes the utility of 

the local government. However, they also perceive a tradeoff between tax cuts and public 

goods because they have to pay the cost of decrease in the public goods as a result of the 

property tax cut. Then the choice of the tax cuts and the public goods becomes the one 

dimensional voting issue. It is proved in the chapter 2 that this choice problem will have 

the solution of the median voting. As argued above, a group of residents with median 

property would prefer the proper combination of public goods and the property tax cut, 

which will be the majority’s preference. Thus, the preference function of residents also 

takes a quadratic form which has the largest value at a point R and decreases as the 

degree of tax cut passes the point R . 

            In this game, political leaders of local governments are elected by the residents 

and the grant-in-aids is provided by the central government.  But I assume that the local 

government tries to set its ideal point to the residents’ ideal point R  because the local 

government responds first to their residents’ request to get more expected payoff in 

AoN game. Note carefully that this does not mean the final tax rate is identical to an ideal 

tax rate for a resident. This is a starting point of a dynamic game of three actors. When 

they interact strategically with each other and finally reach the equilibrium, the final tax 

rate will be determined. 

 

    * This graph is modified from Epstein and O’Halloran’s (1996) 

Figure 3.7. Tax Discretion and Outcome of Tax Policy 

 

            Suppose in figure 3.7 that 1−tCG  is the past central government, which preferred 

the growth-oriented tax policy because the event of economic recession 1s  occurred in 
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1−t . Because the policy for )( 1sP  was too much skewed to the regressive ideology, 

residents requested for more redistributive tax policy in 1−t period. Accordingly the local 

governments used their discretion ‘ d ’ to provide the policy closer to the preference of 

their residents. In contrast, the present central government proposes the redistributive tax 

policy )( 2sP , which is too much progressive to median income residents, however. In this 

case, residents request the less progressive policy and local governments are trying to 

weaken the progressivity of the policy by using their discretion. As a result, the expected 

policy outcome (Χ ) moves closer to the preference of residents and more distant from 

the preference of the present central government.  

            Suppose a progressive tax policy is finally determined or changed by three 

factors: a present platform of policy (Γ ), an unexpected event ( s ), and the discretion of 

local government ( Fd ). For analytical convenience, the progressive tax policy is 

expressed as the simple sum of three factors. 

           τ = g( Fds ++Γ )     ------  )2(3−eq  

            ‘Γ ’ represents the platform of the present tax policy in the equation 3-(2). The 

incrementalism or decrementalism in the policy decision making is assumed in this item. 

All policies are changed gradually from the present policy rather than be created from 

zero based platform.  In the case of SMA, the original plan of tax hike policy is the 

platform of the present tax policy because the central government does not want any 

change in the present policy platform.  ‘ s ’ denotes all possible events that influence the 

progressivity of tax policy and is assumed to occur randomly. An enlarged economic gap 

between peoples or repeated events, such as illegal collective tax evasions by big 

corporate company, may lead people to support strongly the government with progressive 

ideology. The strong progressive government surely emphasizes the equity of tax policy 

and the regulative function of policy. When the tax policy with a certain progressivity 

comes into effect, the local government also responds to the change in the ideology of tax 

policy in order to maximize the combination of its political and economic interests. The 

local government utilizes its fiscal discretion ( Fd ), especially tax discretion to increase 

their benefit or minimize the cost from the ideological change. Notation ‘ Fd ’ represents a 

set of fiscal discretion delegated by central government. It is assumed in this case that a 



 54

set of fiscal discretion is the authority for local governments to cut taxes, which is 

delegated by the central government. For example, according to the property law, the 

local government can cut or raise a standard property tax rate, considering its fiscal 

condition. It can cut the property tax rate by 50% maximum. Then, the discretion to be 

executed by local government can be expressed as follows. (Note that ≤Fd FM ,  where  

FM is the maximum discretion delegated by the property law.)  

           Coming back to <figure 3-7>, the present central government proposed the 

redistributive tax policy )( 2sP , which is too much progressive to residents who own their 

own house/condominium. Now residents in local jurisdiction request the less progressive 

policy and local governments are trying to satisfy their residents by using their discretion. 

Lastly, all decision makings should be made within the possible policy range of 

FF MM +− ~ , which is defined by the relevant laws to taxation. As a result, the impact 

of the policy, Χ  becomes closer to the preference of residents and more distant from the 

preference of the present central government. Lastly, for analytical convenience, the final 

product of policy ‘τ ’ is the simple sum of Fds ++Γ , which means that function )(⋅g is 

linear. Based on the above figure, the tax policy outcome can be classified as follows.  

 

s  + Γ  + Fd  if           M− ≤ s  ≤ L Γ− Fd−  

L  if   L Γ− Fd− s ≤ ≤ L Γ− + Fd  
τ  =   

⎪
⎩

⎪
⎨

⎧
 

s  + Γ Fd+   if   L Γ− + Fd ≤ s ≤ M+  

                 

            To derive a formal model, the equation 3-(3) is solved for the maximization of 

central government utility (Note here that C is set to 0 thus the preference function of 

central government is )(τcu = 2)0( τ−− . For more realistic situation, suppose the local 

government considers both of ‘the preference of residents and the preference of the 

central government and the local government set its ideal point to the weighted average 

of two preferences. The local government’s ideal point for the policy will be located 

somewhere between the ideal points of central government’s and residents’. That is, the 

local government ideal point is written as follows. 
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                 RL ⋅= ε + C⋅− )1( ε = 0)1( ⋅−+⋅ εε R = R⋅ε   ( 10 ≤≤ ε )   

Note that when ε =1, this condition is identical to the condition of Epstein and 

O’Halloran’s. Also I add one condition for the sanction of central government against the 

property tax cuts by the local government to the model. That is, ε  is the function of the 

fiscal independence (δ ) which the local government has21. )(δε  Then, the ideal point of 

local government is re-rewritten as 

RL ⋅= )(δε + C⋅− ))(1( δε = 0)1( ⋅−+⋅ εε R = R⋅)(δε   ( 10 ≤≤ ε ) 

 

            Now, expected utility of the central government is expressed as follows. 
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From equation (3)-3 
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                    Also, 
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            By the assumption of R > 0, RMd FF ⋅−= ε*  can be the solution of equation for 

the optimal discretion the central government delegate. The central government will 

                                                 
21 Let’s assume that the fiscal independence of local government from the central government is given 
exogenously. Also in South Korea, the fiscal independence is generally estimated by the own source 
revenue/the total expenditure. Therefore, this concept is sometimes used as the indicator for the fiscal 
health.  
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delegate less fiscal discretion to the local government. As residents want the local 

governments to use much more discretion, the central government has the incentive to 

decrease the fiscal discretion and finally remove it. In the case of SMA, the central 

government decides to cut the grant-in-aids and consider even the amendment of the 

clause of property tax discretion in the property law.  

            Now, the optimal expected outcome of progressive tax policy is  

E (τ ) = ∫
−

−
+F

F

dR

M
Fds

ε
)( ds

M F⋅2

1
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+

−
+
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F
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 ds
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dR
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1
    

                    = 
F

F

M

dR
*⋅ε

 )6(3−eqL  

            From a view point of the central government, the condition is different from the 

original model of Epstein and O’Halloran’s because the local government considers its 

preference now. The optimal conditions derived from the model are as follows.  

)(Γ∂
∂ CEU

= 0 for Γ  = 0 

            Again, the first order condition for maximizing central government’s utility is  

)(Γ∂
∂ CEU

= 0 for Γ  = 0 

          The central government always wants the local government not to try to deviate 

from its preferred policy. What this first order (necessary) condition means is more 

clarified intuitively with regards to the size of discretion. This condition implies 

intuitively that the central government’s dominant strategy is that it should ask strongly 

the local governments not to cut tax22. In this case, the central government set the change 

                                                 

22 If the central government accepts the property tax rate the local government decided (that is Γ 0≠ ),  the 

local government can enjoy more discretion under this condition. That is, the central government will also 

decrease the tax discretion as follows in the solution. (Please note   RL ⋅= ε + C⋅− )1( ε . 

                    
**

Fd = ))1()()1(( Γ+⋅−+⋅Γ−⋅−+⋅− CRCRM F εεεε  

         Let’s suppose, however, the central government decides to accept the property tax cut by the local 

governments for some reason (again Γ 0≠ ). Intuitively, this will break the equilibrium and the choice of 

the central government is not optimal any more. In addition, the local government will perceives that it can 
use more discretion to take the advantage of this unstable situation. Mathematically, the final discretion 
given to local government will be rewritten as follows: Note that C = 0  

         
**

Fd     =  ))(( Γ+Γ−− LLM F ≥ ))1(( CRMLM FF ⋅−+⋅−=− εε  

          
**

Fd    =  ))(( Γ+Γ−− LLM F ≥ LM F −   (Γ 0≠ ) 



 57

of the policy to 0 under the equilibrium. However, the optimal discretion the central 

government will delegate is different from that of the first model.    

RMd FF ⋅−= ε*
)7(3−eqL  

            In the equation, the optimally delegated discretion *

Fd is possibly smaller than *E

Fd  

= RM F −  , discretion delegated when RL =  ( 10 ≤≤ ε ). *E

Fd is the same condition as of 

Epstein and O’Halloran’s model. That is, in only one case, they are same, that is, if ε =1, 

then *

Fd = *E

Fd . This means that if the local government will consider a part of the 

preference of the local government, it can avoid the extreme case that the central 

government withdraws the entire discretion so as much to offset the effect of the property 

tax cut in the long term.   

          Now, the expected tax policy will be transformed as follows by plugging the 

equation 3-(7) into 
F

F

M

dR
E

*

)(
⋅⋅

=
ετ . 

F

F

M

dR
E

*

)(
⋅⋅

=
ετ =
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F

M

RMR )( ⋅−⋅⋅ εε
)8(3 −eqL  

Based on the equation 3-(8), the median resident will maximize its utility when the ideal 

point of residents R is set to 
ε2
FM

. The final policy outcome to maximize the resident 

under the long-term central government institutional change is  
4

FM
, which is intuitively 

between 0 and 
ε2
FM

 or between 0 and FM  (if 
ε2
FM

> FM ). Usually 
ε2
FM

is same as or 

                                                                                                                                                 

                                                                                                LM F −=   (Γ 0= )     

         A solution to the equation under the condition of Γ 0≠  shows that the local government can enjoy 

more tax discretion than 
FM L−  because LMLLM FF −>Γ+Γ−− ))((  when Γ 0≠ . This implies 

that if the central government retreats from its position or accept the deviation of the local governments 
officially, the local government can enjoy more discretion consequently and use it to maximize its utility. 
(Note that the geometric means is always smaller than or same as arithmetic mean 

(←
2

ba
ba

+
≤× (both sides equal when ba = ). 

   government 
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larger than  
2

FM
. Also 

ε2
FM

 is larger than FM  ifε  is smaller than 0.5. Intuitively, 

residents will set their ideal point of the preference to the higher value in this model 

because the local government will consider the preference of residents not fully but partly,  

depending on the fiscal independence ( )(δε ). An interesting point is that we cannot find 

)(δε in the optimal outcome. Intuitively, under Nash Equilibrium, each actor responds 

strategically to the other’s action and they finally reach the equilibrium through some 

interactions. Thus no matter how the local government considers the preference of its 

residents, the central government will control the policy outcome by varying the 

discretion delegated.  

            If local governments rarely represent median residents’ preference (for example, 

ε  is 0.1), the median residents may request more tax cuts than the maximum of tax 

discretion (50%). But this is unrealistic and the median residents generally want the tax 

cut equal to FM  because they know well FM  is the maximum the can get without huge 

additional costs to change the law. Also, the local government will consider a part of the 

preference of residents to avoid the extreme case as argued above. In equation 3-(8), the 

value of ε to maximize the policy outcome is 
R

M F

2
. Even if the residents will set R  to 

FM , the local government will avoid the worst outcome to it by considering a half of 

residents’ requests. Finally the choice of each actor is made simultaneously in the process 

of utility maximization and the three actors reach the equilibrium under some conditions.   

 

Analysis and Discussion 

            The model provides the theoretical prediction that no matter how much the 

residents want to cut the property tax, the final tax cuts will be generally between 0 and 

50%. Table 3.2 shows the real outcome of tax cut policy under the game of 

implementation. Indeed, most local governments which cut the property tax did not use 

their discretion full over three years. Especially in 2004, they could cut the property tax 

by 50% but actually cut it by 10~30%. Over 3 years, the mode of ‘ % of the property tax 

cut’ is 20%  which is smaller than 
2

FM
= 25% and much smaller than FM =50%. 
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However, 20% is larger than %5.12
4

=FM
. This shows that the Epstein and O’Hallroran 

model is helpful to explain the noncompliance of the local government to the tax hike but 

cannot give the exact estimate for the property tax cut. One possible reason for this 

difference is the imperfect information on the other actor’s strategy. In the short-term, 

local governments and residents may try to cut the tax rate to below the optimal level 

because they may be nearsighted.23 Local governments and residents may not predict the 

change in the delegation of tax discretion. Then they will take a strategic action, not 

considering a possible institutional change- the withdrawal in the tax discretion. Under 

this condition, R⋅−ε  is regarded as 0 in RMd FF ⋅−= ε* . Thus the policy outcome is 

finally  

                              
F

F

M

dR
E

*

)(
⋅⋅

=
ετ = 

F

F

M

MR )0( −⋅⋅ε
= R⋅ε  )8(3 ′−eqL  

.           Also, the uncertainty for the credibility of the central government’s strategy may 

also bring in the same result. That is, when the present central government/majority party 

may be defeated in the next presidential election/general election, it is not guaranteed that 

the sanction for the property tax cut is continued after the turnover of the political power 

(Hill and Weissert 1995).            

            Because the R⋅ε  is assumed to be the function of the fiscal independence of the 

central government, R⋅)(δε is determined by the ideal point of residents and the fiscal 

independence. For example, Gangnam and Seoch Gu in Seoul city, which cut the tax 

rates very actively in given period, have the strong and broad tax revenue base whereas 

Tobong and Eunpyung Gu are weak in the fiscal health.    

            Also the means of % of the property tax cut over three years (the first row in the 

column) are smaller than 25% =
2

FM
.  It is self-evident that under given game conditions, 

local governments which already cut the property tax are skewed to their residents much 

more than the average local governments.  On contrary, in the extreme case where the 

                                                 
23 In addition, the Epstein and O’Halloran model does not represent the initial shock clearly in the model, 
which is 100%~200% increase in the tax burden in this case. In front of sharply uprising property tax 
burden, they want more tax cut than the optimal level, which may bring the long term institutional change 
(a decrease in the tax discretion) by the central government. 
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local government gives up the property tax cut, 
F

F

M

RMR )( ⋅−⋅⋅ εε
 = 0% and then ε =0 

or R =0 or =⋅− RM F ε 0. ‘ε =0’ means that the local government ignores the resident’s 

preference but this is unrealistic.  =⋅− RM F ε 0 means that the central government 

withdraws all discretion from the local government. This result is also too radical. Finally 

R =0 is a more reasonable solution. That is, in a certain jurisdiction where the median 

resident group is the lower income group, the median residents (or majority of residents) 

do not request the local government to use its tax discretion and cut the property tax. 

These results support empirically that most of local governments are considering the 

policy preferences of two principals (the central government and residents) at the same 

time. Most of local governments have to consider grant in aids and discretion from the 

central government as well as political support from the residents.     

            Indeed, the Ministry of Public Administration and Security and the government 

party consider seriously a couple of alternatives to the present tax discretion delegated to 

the local governments. For example, the use of discretion to cut the property tax is 

required to satisfy some conditions that the tax rates should be inevitably modified by 

natural disaster or special fiscal needs. This is the step to make the excessive tax cut  

invalid in abnormal conditions and allow it only in the exceptional cases. If the local 

government is allowed to cut the property tax only in the exceptional cases, then it rarely 

considers the residents’ preferences in deciding the property tax rate. Also, the central 

government plans to withdraw the tax discretion from the local government. The local 

government can cut or raise the property tax rate by 50%, maximum now but it can 

control it only by 20~30% under the central government’s tentative plan. This plan 

decreases FM  to ± 25% a half of the present FM (= %50± ). That is, it will limit the tax 

discretion )(*
RMd FF ⋅−= ε by decreasing FM . Then what will happen to the optimal 

policy outcome (the property tax cut under the Nash Equilibrium)? Intuitively, if the 

value of FM  is decreased, then the possible maximum value of policy outcome will be 

decreased and would more likely be determined at the low level.    

            Another notable point in the table 3.2, eight and ten local governments cut the tax 

rates by 50%, the maximum of their tax discretion in 2005 and 2006. Also two and three 
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local governments cut the tax rates by 40% in 2005 and 2006. Under RL = (that is, 

1=ε ), the expected policy outcomes (here, property tax cuts) are smaller than FM =50%. 

Is this the result of incumbent mayors’ irrational efforts for the political re-elections? 23 

cases among sixty cases are too many observations to call them irrational cases, however. 

Local governments which cut the property taxes by large percentages, however, have 

their own rationales. Most of them did not cut the property taxes in 2004 or cut them only 

by a small percent. Tax competition in 2004, however, caused a serious tax equity 

problem between local jurisdictions which cut the property tax in 2004 and local 

jurisdictions which did not. The property tax rates for house and condominium are raised 

again by the central government in 2005 and 2006. Therefore, some local governments, 

which did not cut in 2004, are led to cut the tax by large degree because the residents 

complained strongly about the rapidly increasing tax burden and tax inequality24.   

          Suppose that if one rich jurisdiction cut the property tax  α % in ( 1−t ) period and 

β % in t  period , then the real estate property tax in )1( +t period will be 

                 1)1( −×Δ×−= tt τατ     →     11 )1)(1()1( −+ ×Δ×−−=×−= ttt τβατβτ .  

                     (where,Δ  is an annual increase in the property tax rate 25) 

            Another jurisdiction, which is less rich and so did not cut the property tax rate, 

therefore, has to cut ))1)(1(1( βα −−− % in )1( +t period to levy same amount of the 

property tax when all other conditions are same.  For example, if jurisdiction A cuts the 

property tax 30% and 30% respectively in 2004 and 2005 and jurisdiction B does not cut 

in both years with other conditions constant, then residents of jurisdiction A pay less than 

half of the property tax the residents of jurisdiction B have to pay.    

                                17.0 −×Δ×= tt ττ      1

2

1 49.07.0 −+ ×Δ×=×Δ×= ttt τττ  

                                                 
24 For example, anonymous public officer of SiHeung City said in the interview with YTN NEWS “Many 
residents appeal to the city’s policy that it did not cut property tax last year. Thus our city government 
inevitably cut the property tax in this year, considering the property tax equity with neighboring cities.”  
YTN News 2006-03-05. Indeed, SiHeung City cut the property tax by 50% in 2006. 50% is a maximum 
discretionary tax cut rate 

FM . 
25 According to the Tax hike policy, the property tax rate is being increased in every year through three 
years. However, increasing property tax burden is limited to maximum 150% of the property tax levied in 
the previous year. Revised Local Tax law clause 195-2 (property tax cap).   
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            Thus residents of local jurisdiction B face the unequally high property tax, 

comparing the property tax of local jurisdiction A. Now they strongly request as large 

property tax cuts as can make up the gap between the tax rates of jurisdiction A and B.  

Thus many jurisdictions which did not cut the property tax in 2004 change their policy 

and cut the tax at a large degree later. If local jurisdiction B wants to levy the same level 

of the property tax, it has to cut the property tax 51% in 2006. This mechanism of 

inequity from tax competition is one of the reasons why local governments cut the 

property tax more as times goes by, and finally leads early non-tax-cut jurisdictions to tax 

competition  The increasing gap is visualized in the <figure 3-8>.  

            If a local government which did not cut the property tax in 2004 keeps its no-tax-

cut strategy over years and other local governments which cut in 2004 cut the tax again in 

2006, a gap in tax burden is increasing in 2006. To decrease this gap, the early non tax 

cutting government must cut the property tax much more later than the the early tax 

cutting governments need to do. Indeed jurisdictions, which did not participate in the tax 

competition in 2004, began cutting the tax in 2005 and cut the tax more than jurisdictions 

which had already cut in the previous year26. In 2006, the tax competition reaches the 

climax finally. As a result of rational tax cuts for the equal tax burden, more severe tax 

competitions are being repeated and diffused more widely across SMA in 2005 and 2006.  

            This chapter discussed about the implementation issue in the property resistance 

of SMA. The first model of chapter 3 analyzes the cases dynamically, tracing the time 

line of the tax competition over 3 years. Also the second model contributes to the analysis 

of the local government’s strategic use of the delegated discretion under the condition of 

two principals. Like chapter 2, however, chapter 3 also did not analyze directly the 

economic motives hidden deeply in the discussion about political actions each actor took 

in the tax competition of SMA and also did not provide any testable methods to examine 

the arguments on SMA tax competition. In chapter 4, I will develop the model where the 

economic motives of tax competition are clearly considered and combine political actions 

discussed in the chapter 2 and 3 into the economic model of tax competition.    

 

                                                 
26 Four local jurisdictions, which did not cut the property tax in 2004, cut the property tax by 50% 
consecutively in 2005 and 2006. Also two local jurisdictions, which have not cut the tax before 2006, cut 
the property tax by 50% in 2006.  
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CHPATER 4  

STRATEGIC TAX COMPETITION IN SMA 

 

 

Tax competition as Strategic Behavior 

 

            Tax competition between governments can be defined as “strategic tax policy 

through which each government attempts to get some scarce beneficial resource or to 

avoid a particular cost.” For example, local governments can try to attract retail sales by 

lowering sales tax rates and encouraging residents of other jurisdictions to cross-border 

shop (Luna 2002).   

            A tax system is the institutional set through which government authority reserves 

a part of property rights of individuals and enterprises to secure the resource of public 

goods and services by transferring social values from the private sector to the public 

sector legally. However, rational economic actors frequently interact with each other to 

avoid the burden or transfer it to other factors (Rosen 2007). They utilize their spatial 

mobility and seek better public service through the Tiebout Model. That is, they move to 

the jurisdiction that provides better public goods. In tax issues, the Tiebout model 

assumes that the capital moves across jurisdictions to find favorable conditions to more 

profit (for example, a lower tax rate). Local or state governments cannot be exceptional 

for such strategic decision-making. They use various policy methods themselves 

strategically to preserve and increase their tax base. For example, they subsidize factories 

or enterprises in their jurisdictions to attract them continuously.  

            This competition is fundamentally a zero-sum game. That is, if one local 

government increases its tax base, another must accept an equal decrease of its own tax 

base. Thus it may result in the considerable disparity of local tax revenue and an 

unbalanced regional economic development, and will ultimately aggravate the economic 

inequality of individuals. For these reasons, various precautionary steps are taken or ex 

post facto remedies become prepared by the central government. These actions may, 

however, evoke controversies over infringement on the right to levy a local tax or market 

choice.  
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 Figure 4.1. Horizontal interactions between local governments 

          

            This chapter develops the model of the tax competition to explain the interactions 

in the circle of the figure 4.1. Previous chapters develop the model for the vertical 

relationship between residents and the local government or between the residents and the 

central government. Now the chapter 4 will derive the formal model to analyze the tax 

competition among local governments of SMA on the horizontal plane. The models in the 

previous chapters did not consider clearly the impact of socio-economic conditions, such 

as the population or the poverty of jurisdictions, on the behaviors and decision making of 

main actors.  The empirical models of chapter 4 will be designed to capture several socio-

economic conditions and combine the implications from the chapter 2 and chapter 3 with 

the economic motives in it. The economic motive of tax competition –net profit of real 

estate capital investment–is the starting point of all strategic behaviors by actors and the 



 65

political actions is the process of optimizing the interactions between actors to satisfy the 

economic motive.    

  

Tax Competition of Seoul Metropolitan Area 

 

            As briefly described in the introduction, the Korean central government was set to 

introduce a package of tax hikes on real estate in order to satisfy the principle of an 

equitable tax levy (2004 property tax hike). Comparing to people with a regular income, 

such as salary earners, wealthy people with high priced real estate have enjoyed the 

relatively low tax rate under the old taxation system. Because the inequality in tax burden 

due to the low tax rate has been one of main issues in Korea for long time, new Korean 

central government, which emphasized the balance and redistribution rather than the 

growth and development, decided to correct. Gangnam GU, however, cut the tax hike 

rates by 50% first among jurisdictions of SMA, and twenty four districts followed it and 

finally have cut the tax hike rates by 10~50%. In response to this strategic behavior by 

local bodies, the central government warned that unless local government to reconsider 

their tax policy, it would cut grant-in-aids for local jurisdictions that revolted against 

government’s “fair taxation policy”.  

            According to current local tax laws (local tax 81-3), the central government has 

the authority to recommend property tax rates based on the budget simulation. However, 

these laws also enable the local authorities to decide their own property tax rate as a local 

ordinance within tax discretion allowed by the central government. That is, local 

authorities are authorized to cut up or to raise them to fifty percent of the recommended 

property taxes by the central government at their discretion. Under this taxation system, 

local authorities can use their tax policy strategically at least for two reasons.  

            First, the residents were so afraid that the value of their real estate is downgraded 

by tax hike and finally resist against the tax hike policy. The real estate has been the most 

important asset to invest in South Korea, one of the countries with the highest population 

density in the world. Especially the residential real estate is very important to the 

ordinary residents because it is not only the place for the residence but also the methods 

to increase their wealth stock.  
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            Second, while the property tax hike brings a decrease in the disposal income/net 

profit of the property immediately, the decrease in the economic utility finally causes the 

movement of real estate capital in the longer term. The history of urban development in 

SMA shows that the housing and construction capitals seek the locations with better 

conditions and move to there periodically. Here, the long term movement of capital 

means that because most of demands prefer the jurisdictions with a low tax rate to those 

with a higher tax, the capital would be likely to move to the former from the latter. 

Investment by foot will definitely break the status quo of revenue distribution across the 

SMA and will finally bring the variation in the property revenue (but the equalization in 

the net profit of the property. This is also the motive of local governments to cut the tax 

rate if they are rational actors.   

            In this chapter, I will analyze severe tax competition recently emerging in the 

Seoul metropolitan area of Korea. I define these tax competitions between local bodies as 

strategic behaviors caused by the central government’s radical taxation reform. Before 

taxation reform was introduced, local bodies tried to increase the tax revenue. However, 

the strong reactions of many districts are observed once taxation reform comes into effect. 

I expect that this study provides useful implications to explain tax competition and 

fortifies tax competition theory.    

 

Strategic Tax Competition under Nash Equilibrium 

 

            A theoretical model of SMA tax competition is composed of the two models. The 

first is the theoretical model and the second is the reaction function. The theoretical 

model will be derived from optimal conditions under Nash equilibrium and the reaction 

function will be developed from the theoretical model with specific constraints. A tax 

competition model of this dissertation will be developed under the assumption of 

heterogeneous individual resource endowment in order to consider the individual’s 

preference for the tax rate clearly in the model. Heterogeneity in the individual resource 

endowment is a weaker assumption than homogeneity in the individual resource 

endowment Brueckner (2001) assumes in his study.           
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            The theoretical model is finally derived through the process of optimal choice 

between the housing investment and public goods. If the individual resident is rational, 

he/she will make the optimal decision on the combination of housing consumption and 

public goods under the given budget constraint. I begin with the economic choice but 

develop the model by adding the factors explaining the political choice 

 

Optimal Choice in the Property Tax Rate under Sanction 

            Now, a couple of general conditions for tax competition should be discussed in 

order to derive the theoretical model. Studies of tax competition commonly start with a 

few assumptions on input factors of production, such as the intergovernmental mobility 

of the tax base, the immobility of the population, and a fixed total amount of capital 

(Mintz 1986, Wildasin 1988, and Bucovetsky 1991). Especially, these studies assume 

that capital invested in the local jurisdiction is the local government’s main tax base, and 

that capital moves from one jurisdiction to another in response to changes in economic 

conditions such as tax rates or social infrastructures. Also they introduced the concept of 

strategic behavior is combined with the above assumptions on production factors. A 

typical strategic behavior in tax competition is that one jurisdiction takes the tax rates of 

other jurisdictions into account when it decides its own tax rate.  

            This dissertation also accepts three general assumptions for the tax competition as 

follows: First, the model assumes that holding other conditions constant, the individual 

residents seek to maximize the net return from their investment on real estate. If one can 

get more return from real estate in other jurisdictions, he/she invests their money on it. 

Consequently we can expect that marginal returns of investment on the real estate across 

local jurisdictions will come close to the equal level. When the property tax is levied on 

the real estate, the after-tax-net return will also be equal over local jurisdictions in similar 

way. The equalization of capital allocation over jurisdictions is the result of the 

application of Tiebout model to the mobility of the real estate capital (Tiebout 1956).   

            Most recently, Brueckner designed a Tiebout strategic tax-competition model, 

where the heterogeneity of consumer preferences for the public goods is introduced into a 

standard tax-competition framework (Brueckner 2001). Under capital taxation, 

consumers with high public-good demands are worse off than under a head-tax regime. 



 68

To increase public spending, high-demand communities impose high tax rates, which 

drive away capital. The strategic tax competition model is also critical to the SMA tax 

competition model in the dissertation, where the local government of SMA makes fiscal 

decision on its tax rate strategically in response to other governments’ decisions on their 

tax rates.      

            Second, it is assumed that the metropolitan area contains n districts, and Ri 

denotes the real estate capital invested in district i, and Pi denotes the population in 

district i, which is assumed to be a locally fixed labor resource. Also these two local 

resources are combined with each other to produce public goods by a constant-returns 

technology. Because the property tax hike in 2004 is applied only to the residential real 

estate such as the, the commercial business capital is omitted in the production function. 

Its omission in the model does not bring any serious logical sacrifice to the model. 

Generally, returns technology is considered implicitly in the production function 

),( ii PRHH = , whose intensive form is )( irh . Also, let’s suppose that labors for housing 

construction are supplied by the residents of i  jurisdiction.  

),( ii PRHH =  = )( irh   )1(4−eqL  

                  (where ir =
i

i

P
R , 

i

i

t

r

∂
∂

 < 0) and it  : residential real estate tax) 

The first order derivative of )( irh , the return of real estate capital Ri, is '
h >0 and the 

second order derivative is "
h <0. In addition, higher tax jurisdictions reduce the tax base 

as capital has the economic motive to move to another district in order to equalize its net 

returns ( ir∂ / it∂ <0).       

            Third, the marginal product of real estate capital equals the net-of-tax return under 

Nash equilibrium between districts. Then, the net-of-tax return can be expressed as 

follows because property taxes are levied on the real estate capital invested in each 

jurisdictions:  

ii trh −)('  = σ    )2(4−eqL  

(where σ : Uniform Net Return of ir , 
it∂

∂σ
<0) 
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            Fourth, total capital in the metropolitan area is fixed. Then total fixed real estate 

capital in the metropolitan area is denoted by R =∑
=

n

i

iirP
1

, which is the budget constraint 

of the metropolitan area. Also the average individual endowment of real estate capital in 

jurisdiction i  is denoted by er ≡  R /∑
=

n

i

iP
1

.  

∑
=

N

i

ii rP
1

 =  R     →  er  ≡  R / ∑
=

N

i

iP
1

 

            Fifth, suppose that the utility of residents living in jurisdiction i is determined by 

the consumption of housing and public goods. Then the utility function of residents living 

in jurisdiction i  is written as ),( iii zqU . Now, we can get the necessary condition to 

derive the final optimal tax rate choice. iq and iz denote real estate consumption (private-

good consumption) and public goods consumption respectively.  

),( iii zqU  )3(4−eqL  

( iq : Housing consumption     iz : Consumption of public goods) 

            If wage income wi is equal to the return to the fixed factor of housing production, 

wage income is expressed as the production minus the total return to the real estate 

capital, )(' ii rhr .  Therefore, ‘ iw  = )( irh )(' ii rhr− ’ represents the return to the fixed factor 

of jurisdiction i .   

            Lastly, individuals in one jurisdiction are heterogeneous, who are identified by 

different endowment of production factors (Fuest and Huber 2001, Borck 2003). The 

classical model assumes all individual within community and across community have one 

unit of labor and capital endowment. Recently two studies, however, combine the median 

voting model with the tax competition studies. In their study, Fuest and Huber (2001) 

assume individuals have different labor and capital income and the local governments 

and the tax rate is determined by majority voting where the voters are classified by the 

different labor income.  Finally tax policy is distorted in a favorable way to the median 

voters and as a result, the social welfare is reduced below the socially desirable level. 

Borck (2003) shows that under the condition of a positively skewed income distribution, 

the median income group may benefit from the redistributive effect of the capital tax. 
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Further the study implies that the capital taxes may be adopted by median voters in spite 

of their inefficiency from their rent seeking. 

            These studies provide the useful background to the SMA tax competition analysis. 

The first point is that the heterogeneous endowment of resources on individuals creates 

plural voter groups with different preference for the property tax rate in the studies (Black 

1948, Downs 1957, Persson and Tabellini 2000). As discussed in the Chapter 2, the 

fundamental condition for majority voting under the democratic system and the median 

voters can play a critical role in decisions on the tax rate in the tax competition. The 

heterogeneity in the resource endowment of individuals contributes to tax competition 

study. It makes the tax competition model more realistic by weakening the assumption of 

homogeneous individuals in the resource endowment. Especially the assumption of 

heterogeneous individuals is a key concept for analyzing the political aspect of the tax 

competition because it is a key concept for plugging the majority voting model into the 

tax competition model.  For example, individuals are grouped into three by the income 

gap: high income, median income and low income groups27. The different income groups 

represent different preferences on each individual in the local jurisdiction. An individual 

of the low income group would likely vote for the redistributive policy whereas an 

individual of the higher income group would likely vote for the low income tax. That is, 

the heterogeneous preferences of individuals may influence the tax decision making 

through the process of voting. In the case of SMA, a group of residential real estate 

owners plays a critical role in the decision on tax rate and the assumption of 

heterogeneous individual with different level of residential real estate will contribute 

considerably to the explanation of residents’ collective behavior in the case of SMA.   

            Therefore, this model assumes the heterogeneous individual with different 

resource endowments, which are different levels of the capital invested in the real estate 

and finally represents the different political preference for the real estate taxes. Suppose 

that an individual in jurisdiction i  is assumed to provide (1+ ia ) unit of labor and )1( ia−  

unit of housing capital. (Note that an individual who has more labor endowment has less 

                                                 
27 These groups can be expressed again in another way: A high valued real estate group, a median and low 
valued real estate group. Two kinds of groups are generally identical but the latter is more adequate group 
category for this dissertation.     
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capital endowment.) The distribution function of ia  is )( iaF  and its density function of 

ia  is )( iaf . Regarding the distribution of production factors, it is assumed that the mean 

of ia (
iaμ ) is 0 and so the average labor and capital endowment is (1, 1). In addition, the 

median of ia  is denoted by ma . If the distribution function is left skewed, the median 

labor endowment (1+ ma ) is larger than the average labor endowment and accordingly the 

median capital endowment )1( ma− is smaller than the average capital endowment er . In 

contrast, the median labor endowment is smaller than 1, and the median capital 

endowment is larger than 1 if the distribution of labor resource endowment is right 

skewed.               

            Now, under the assumption of heterogeneous individuals, the budget constraint 

for a resident of district i  on housing consumption iq  and the local government’s budget 

constraint on public goods iz  are rewritten respectively as  

                         iq  =   )1( ia+ ( )( irh )(' ii rhr− ) + )1( ia− er⋅σ  )4(4−eqL  

                              (σ *
r :  Net housing capital return ← )2(4−eq  ) 

                          iz  = ii rt ⋅  + iG ( ir , it )       )5(4−eqL         

            If the utility function of individual is  ),( ii zqU  and equation 4-(4) and 4-(5) is 

plugged into this function form, then the utility function of individual is expressed as 

iU ( )1( ia+ ( )( irh )(' ii rhr− ) + )1( ia− er⋅σ , ii rt ⋅  + iG ( ir , it ) ) )5(4−eqL  
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            The assumption of strategic behavior (Wildasin 1988, Bucovetsky 1991) increases 

attention on the local government as a main actor in the tax competition and provides a 

possible insight into the simultaneous effect between local jurisdictions. The existence of 

simultaneous strategic behavior in the tax competition implies that the equilibrium of 

game theory can be applied to the tax competition analysis. If we can assume the Nash 

equilibrium in the strategic tax competition, then under Nash equilibrium, all tax rates 

and the allocation of housing capital are same across jurisdictions respectively. 
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                           et = ji tt =   and eji rrr ==   for any ji ≠     

            Then, the equation under the equilibrium is rewritten as  
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            Generally the maximization condition does not determine whether the supplied 

public goods are enough or not. This equation, however, shows that on the average 

individual ( 0=ia ), the optimal supply of public good depends on how much the central 

government grant subsidizes the public good.    

                             zqMRS , = 
iq

iz

U

U
 =

i

i

i

i

i

i

i

i
ie

e

t

G

t

r

r

G

t

r
tr

r

∂
∂

+
∂
∂
⋅

∂
∂

+
∂
∂
⋅+ )(

  )8(4−eqL  

            With regard to the government grant in equation 4-(8), the corrective subsidy for 

the public goods can solve the undersupply of public good under the tax competition 

(Wildasin 1986). If the central government or federal government can afford to send an 

additional subsidy to correct the inefficient allocation of resources under tax competition, 

the supply of the public good is closer to the optimal level. Intuitively, it is sure that the 

problem of undersupply of public good is mitigated because the government grant will 

offset the inefficiency caused by the tax. If the central government grant subsidizes fully 

the public good, then the equation is  

                          zqMRS ,  = 
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            Equation )8(4 ′−  is basically identical to the condition for the optimal supply of 

public goods under full corrective subsidy. However, if the central government grant does 

not subsidize the supply of the public good in order to take sanctions against the local 

government like in the chapter 3, which cut the tax rate against the central government’s 

tax hike policy, then the equation is  
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            The degree of undersupply of public goods becomes larger in equation )8( ′  than 

in the equation )8( ′′ . Although the central government strongly criticizes the local 

government’s tax cut will result in the shortage of public goods, the central government’s 

sanction will aggravate it more. 

 

Reaction Function for Tax Competition 

            Utility and production functions are specified in a similar way to Brueckner’s 

Tiebout tax competition model in order to derive the reaction function from the 

conditions of an individual’s utility maximization. First, the production function is the 

quadratic function (condition (1)). This condition represents the law of strongly 

diminishing marginal productivity of input resource (Varian 2006)28.  Second, the utility 

function of an individual is the linear function of housing consumption and public goods 

(condition (2)). This assumption will simplify the influence of public goods on the 

decision on the property tax rate. Third, eijji rrr ⋅=+ ω2)( for any ji ,  with ji ≠  

(condition (3)).                                     

                                 (1) )( irh = 
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            The condition of )1( ′  implies the simultaneous strategic behaviors among local 

jurisdictions in the tax competition of SMA. The condition )2( ′ is the constant net profit 

                                                 
28 As the producer input more a certain resource than optimal level, the productivity of the resource will 
decrease. Especially the quadratic form assumes the negative marginal productivity when the resource 
input is over the optimal level.  
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of the real estate capital under the Tiebout competition (Note the definition of the net 

profit of the real estate capital in the equation )2(4 − ). The condition )3( ′is simple 

specification of the preference for the public goods. The preference for the public goods 

iυ  will influence the real estate tax rate indirectly. For example, if communities with high 

demand for the public goods impose high tax rates on the real estate, then it finally drives 

away the real estate capital.   

            Also, grant-in-aids are decided based on the shortage of property tax revenue but 

do not complement the shortage perfectly. Let’s suppose that the size of a grant in aids is 

determined by the gap between a minimum level of revenue required for the supply of 

public goods (
_

IR ) and the real estate tax revenue ( ii rt ⋅ ). So grant-in-aids are expressed 

as follows: 

                  (4)  ( ii rt ⋅ ) / (
_

IR ) = iδ   →   ),( iii trG = ii

i

i rt ⋅⋅
−
δ
δ1

     (0< iδ <1)       

       The ratio of the property tax revenue to the minimum of required revenue for the 

public goods iδ  is called the degree of fiscal independence, which is one of the indicators 

for the fiscal health or fiscal capacity of local government. Especially, the degree of fiscal 

independence is a useful financial indicator to identify the relationship between the 

central and local governments. If the real estate tax revenue of the local jurisdiction meets 

the required level of revenue fully, the local government is assumed to be fiscally 

independent of the central government. Otherwise, the local government is dependent on 

the grant from the central government. We can say, therefore, that the fiscal condition is 

(politically) strong when the degree of fiscal independence is high.  

            If we differentiate the grant from the central government by the property tax rate, 

then the total derivative function of the grant is as follows. 
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            Now, plugging condition (1), (2), (4) into the right side of equation )6(4−  and 

condition (3) ( iυ ) into the left side of equation )6(4− , then the reaction function is derived, 

which is the linear function of  it  and jt as follows. 
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            Here, the reaction function is finally specified by the implication from the median 

voting model where the local government represents the median voter’s preference 

politically. This is especially more persuasive when the endowment of resources is 

skewed rather than normally distributed (Person and Tabellini 2000)29. Now, if local 

government decides the property tax rate in response to the optimal choice of the median 

voter, the final reaction function is derived as follows.  
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            The linear reaction function shows that tax rates respond to each other. The 

second order condition for the utility maximization is 
4

1
< 

m

m

a+1

υ . This condition is 

identical to the condition that a denominator of this function has a negative sign 

‘ iδ ( ma+1 mυ4−  ) < 0.’ As the reaction function shows, we cannot fix the slope of 

function   { iδ ( ma+1 iυ4−  ) + 2 mυ } / iδ ( ma+1 mυ4−  ) to the  negative or positive value . 

The slope of the function is determined by three factors simultaneously: the fiscal 

health iδ , the median labor endowment ma+1 , and median resident’s marginal utility of 

public good mυ .  

            Let’s hold the degree of fiscal independence iδ  (the fiscal health) equal to 1, then 

the slope of reaction function is negative when 1/4< 
m

m

a+1

υ
<1/2 and is positive when 

m

m

a+1

υ >1/2. Among jurisdictions which have strong fiscal health, the strategic tax 

decision making depends on the marginal utility of public goods ( mυ ) and a median labor 

factor endowment ( ma+1 ). A formula in the denominator implies that a jurisdiction with 

a left skewed median labor endowment will more likely adopt reverse strategy to other 

jurisdictions’ strategies. Under the condition that a labor endowment is larger than 1 and 

other conditions are constant, a jurisdiction will cut the tax rate when other jurisdictions 

                                                 
29 Note the figure 2-7 and 2-8 in chapter 2. 
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do not cut the tax rate. At least, it will cut the tax at a larger rate than others. By doing so, 

the jurisdiction can attract more capital from other jurisdictions to itself. On the contrary, 

when other jurisdictions cut the tax rates, residents with more labor endowment (and less 

capital endowment) will accept high capital tax rates because labor incomes are not 

directly harmed by the capital taxes. When a jurisdiction needs more public goods, it will 

strategically respond to high tax rates of other jurisdictions by choosing a high tax rate 

because it can get more revenue for public goods. Similarly, the jurisdiction responds to 

low tax rates of other jurisdictions by choosing a low tax rate in order not to lose the 

capital.  If the degree of fiscal independence is iδ =0.75, then, the slope of reaction 

function is negative when 1/4 < 
m

m

a+1

υ
<3/4 and is positive when 

m

m

a+1

υ
>3/4, which are 

similar conditions to the former case (when iδ is 1).  Therefore, when the larger gap 

between the optimal level and the actual supply of public goods ( mυ ) exists in its 

jurisdiction, the local government will more likely cut the property tax rate when others 

cut the tax rate. If people prefer the real estate much to the public goods, then the value of 

mυ  will be very low and its impact on the tax competition is insignificant. It makes sense 

that residents of local jurisdiction value the house/condominium above the public goods 

because the residential real estate is the most important and valuable asset as well as the 

place for the residence.  

            When the fiscal condition is strong or moderate, the larger marginal utility of 

public goods and the less median labor endowment (the more median capital endowment) 

the local jurisdiction has, the more likely local jurisdictions respond positively to the tax 

rate of other jurisdictions. These conditions imply that jurisdictions with high degree of 

fiscal independence and high housing capital investment would respond to the tax cut 

competition actively. Now, let’s assume that the degree of fiscal independence is equal to 

0.5. Then, the slope of the reaction equation is always less than zero because the 

numerator of the equation is ma+1 and the denominator always has a negative sign. Also, 

the intercept 
)41(

4

mmi

eij

a

r

υδ
βω

−+
 is always less than 0. Therefore, the reaction function 
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implies the fiscally weak local jurisdiction may not cut the property tax or raise the 

property tax even if others cut it.     

         Lastly, a left skewed median labor endowment/ right skewed median capital 

endowment ( ma+1 >1 and ma−1 <1) provides a strong motive to respond reversely to 

other jurisdictions’ property tax rate cut. Similarly, a right skewed median labor 

endowment/left skewed median capital endowment ( ma+1 <1 and ma−1 >1) is the 

condition for the positive response to the property tax cuts in other jurisdictions. Also, if 

we can interpret the left skewed median labor endowment (or the left skewed housing 

capital endowment) as a high proportion of a lower income group (or a high proportion of 

a higher income group) in the local jurisdiction, we can expect through the parameter ma  

how the economic motive of residents for the property tax cut influences the local 

government’s decision politically.    

        In short, the tax competition would more likely occur when the slope of reaction 

function is positive. The conditions for the positive slope of the reaction function are 

summarized in the following table.    

 

Table 4.1. Three Conditions for Tax Competition 

Fiscal Independence ( iδ ) Positive slope condition Positive Reaction 
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>

2

1
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m
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>

4

3
 

Higher iδ  and more right skewed 

labor endowment (the more left 
skewed capital endowment) →  Easier 
to satisfy the positive slope condition  

0.5 
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Always <0 

 

            Finally, the tax rate reaction function can be simply expressed as the linear 

function. The relationship between a tax rate and other factors might be curvilinear linear 

but no curvilinear function for spatial econometric has yet been developed. Thus I will 

inevitably use the linear function as the basic form of empirical function. Assuming that 

mυ  is low and similar across the jurisdictions, then we can write the linear function of tax 

competition as follows: 
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                                           it  = ),,( iij atf δ   )10(4−eqL  

( where, (*)f is a linear function of it .) 

 

Empirical Models and Research Methods 

 

Spatial Econometric Analysis in Previous Literature 

            There are only a few empirical literatures devoted to tax competition, although 

theoretical literatures can be frequently found in related journals. They are reviewed here 

because only three studies estimating tax competition among local governments use 

appropriate methodologies (Brueckner 2001). The breakthrough research on the spillover 

effect of budgetary issue is a study on budget spillovers and fiscal policy interdependence 

conducted by Case and Rosen (1993). Case and Rosen (1993) construct an empirical 

model based on a model of interstate benefit from spillovers that had been introduced in 

early theoretical literatures. Using spatial econometric techniques, they estimate their 

model of strategic interaction among state governments in the U.S., where they regarded 

expenditures as the strategic variable. Heyndels and Vuchelen (1998) do empirical 

analysis of the strategic choice-tax mimicking-of property taxes in Belgian municipalities, 

using a spatial econometric technique (Heyndels and Vuchelen, 1998). Brueckner 

estimates his empirical model of strategic interaction in the choice of growth-control 

measures in California cities (Brueckner 1998). Further, he estimates a model of strategic 

property-tax competition using data from Boston metropolitan-area cities (Brueckner 

2001). Their studies provide empirical evidences for the theoretical argument that the 

spatial effect of tax competition or policy mimicking exists across the jurisdictions and 

argue that tax competition studies need to consider spatial dependence across regions 

explicitly. In addition, Brueckner argues empirical studies must estimate statistical bias 

from spatial dependence and provide the methodological alternatives (Brueckner 2001).   

            This dissertation study will analyze tax competition among local districts in the 

Seoul Metropolitan Area (SMA) empirically. First, I examine whether tax competition 

itself exists statistically or not in this area. Second, I examine which variables are 

statistically significant determinants of tax competition and examine variations of tax 

rates. The empirical model and methodology in my study are similar to Brueckner’s. The 
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empirical model will analyze tax competition with data from 60 local autonomous 

jurisdictions in the Seoul metropolitan area. This is similar to Brueckner’s study on 

strategic tax competition in 70 cities from the Boston metropolitan area. Local 

jurisdictions in the Seoul metropolitan area are composed of the 25 local autonomy 

districts (GU) of Seoul city, 26 local cities of Gyung-gi province, and 9 autonomous 

districts (GU) of Incheon. In the Seoul metropolitan area, there are more than 30 high 

quality residential areas as well as many commercial areas. Because real estate capital 

will respond to variations in tax rates in local jurisdictions actively, there is a high 

possibility that the strategic behavior of local jurisdictions is strongly influenced by the 

tax rates of other jurisdictions. 

            For empirical analysis, I employ the advanced econometric model recently 

developed especially for a sub-national study instead of OLS. OLS just assumes that all 

data are distributed randomly on the given space. But many socioeconomic and 

demographic phenomena occur in the specific space and include the influence from the 

space (Doreian 1980 and 81). Thus many data in regional model are spatial data that has 

the information of geographical space as well as the socio-economic information. OLS 

analysis may underestimate the standard errors under the spatial dependence in the 

dependent variable or error term between observations because the spatial data would not 

satisfy the basic OLS assumption of the independence in error term. An expected serious 

statistical problem from the underestimation of standard error is that the OLS approach 

will show positive results in the significance test for the model. Most data from relevant 

phenomena to public policy are also spatially referenced and are not distributed randomly 

but related to the specific space (Doreian 1981 and Anselin 1988). 

 

 Spatial Interdependence and Spatial Statistics  

            Actual policy phenomena occur over the administrative jurisdictions more 

frequently than within it although most of the data are estimated within the administrative 

boundaries. Thus, there is a spatial mismatch which results in spatial correlation between 

the administrative unit data. In addition, factors in the space interact with each other 

continuously (Anselin 1988 pp. 11~13). Especially under the local autonomy system, the 

interactions between local factors are increased and are differentiated whereas the 
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centralized system tends to generates standardized interactions and decrease the 

frequency of interactions.  

            Once the interactions between local factors are observed, the next stage is to find 

what the best method to support and test our expectation. The desirable method is 

expected to control the spatial interdependence between the local factors. There are 

several statistics and the econometric models for controlling spatial dependence as 

follows. Spatial correlation, a basic concept for spatial statistics, means the correlation 

among values of a single variable strictly attributable to their relatively close locational 

positions on a two-dimensional surface, introducing a deviation from the independent 

observations assumption of classical statistics (Griffith 2003, p 3). The correlation in the 

statistics is the direction and degree of linear relationship between two variables whereas 

the spatial correlation is spatial (linear) relationship between multiple observations for 

one variable. Since the relationship is assumed to exist between observations in one 

variable, not between variables, spatial correlation is called as spatial autocorrelation 

more frequently than not. This conceptual difference implies that spatial autocorrelation 

is directly related to the statistical confidence rather than the causality in our question. 

Also, spatial autocorrelation is conceptually closer to serial correlation of the time series 

than the multicollinearity in the cross-sectional model in that it is the correlation between 

observations rather than the variables (Anselin 1988, 2005). Intuitively, just as the 

autocorrelation exists over time in time series, the spatial autocorrelation also exists 

between observations across the space. That is, spatial econometric methods apply the 

idea of serial correlation to the cross-sectional spatial data to identify and control the 

spatial influence. Lastly, spatial autocorrelation can have two signs: positive or negative. 

Since most social science variables tend to be moderately positively spatially 

autocorrelated, a positive spatial autocorrelation is generally meaningful. That is, 

geographically nearby values of a variable tend to be similar on a map: high values tend 

to be located near high values, medium values near medium values, and low values near 

low values.  

           The identification of spatial autocorrelation begins with visualization of spatial 

pattern of tax competition. More statistic approach is Moran’s I statistic and Moran 

Scatterplot. The Moran scatter plot is a measure of global spatial autocorrelation or 
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overall clustering in a dataset30. The four quadrants of the scatter plot describe an 

observation's value in relation to its neighbors; starting with the x-axis, followed by y: 

High-high, low-low (positive spatial autocorrelation) and high-low, low-high (negative 

spatial autocorrelation). Moran’s I statistic of spatial autocorrelation is a useful measure 

to identify the spatial autocorrelation.31 If neighboring spatial units have similar values 

over the entire region, it will have the positive spatial correlation. If they have dissimilar 

values, it is called negative spatial correlation. No spatial autocorrelation means that there 

is no particular systematic structure on how the pattern is formed (i.e. the pattern is close 

to a random pattern). The value of Moran's I ranges from -1 for negative spatial 

autocorrelation to +1 for positive spatial autocorrelation. Because Moran's I is a spatial 

autocorrelation measure for variables with interval and ratio scales, this statistic can be 

applied to the degree of the property tax (%) but it is not available for the analysis of the 

dummy variable (for example, whether the local governments cut the property tax or not.   

 

Spatial Econometric Analysis 

The Moran’s I statistic, however, does not provide any effective method for 

controlling other factors than the spatial autocorrelation. That is, it does not provide any 

test for the causality between variables but it gives only information related to the spatial 

pattern between the observations. In order to identify and control the impact of diverse 

factors and the spatial interdependence simultaneously, the multiple regression model 

should be employed, which includes both of the spatial autocorrelation term and the 

socioeconomic and political variables set in it (Brueckner 2001, Anselin 1988)32. The 

former is expected to catch the spatial pattern between the observations and the latter 

                                                 
30 It provide a statistic (Moran s I) to determine the extent of linear association between the values in a 
given location (X-axis) with values of the same variable in neighboring locations (y-axis). To compare a 
location’s values with its neighboring values, the Moran scatter plot regresses a spatial variable (y-axis) on 
the original standardized variable (x-axis). The values of X are standardized in mean of zero and a variance 
of one. (Glossary of Terms in GeoDa site, p 10).   
31 (end note) Moran I statistic is estimated by comparing the values of neighboring spatial units as 
following formula. 
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32 Brueckner (2000) argues that early studies estimating tax competition among local governments did not 
use appropriate methodologies. He points out the model must consider the influence of spatial 
autocorrelation on the estimates. 
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represents clearly the influence of factors on the dependent variable in it. To accomplish 

both ends, the spatial econometric method is employed in this study. 

            The reaction function in the theoretical model part clarifies that the local 

jurisdictions decide their property tax rates in strategic response to tax rates of other 

jurisdictions. Also it implies that there are critical factors for deciding the property tax 

rate such as the fiscal health, the individual endowment of resources and the relative 

importance of the public goods to housing assets. Among them, the fiscal condition (the 

degree of fiscal independence) is a serious constraint for the discretionary tax cut by the 

local jurisdiction if it has the bad fiscal condition. This factor defines the vertical 

relationship between the local governments and the central government. Although the 

individual endowment of resource and the relative importance of public goods are 

economic factors, they represent a political preference for the property tax rate. In this 

part, I develop the empirical model to test the tax competition among local districts in the 

Seoul Metropolitan area. The empirical model has two sub-models. The first model is the 

spatial econometric model to test tax competition in the degree of property tax rate cuts. 

In this model, I examine which variables are significant determinants of variation of tax 

rate. The second model is the spatial probit model to test the tax competition with the 

binary dependent variable – ‘whether the local governments participate in the tax cut or 

not. As the GIS maps for the 2004 property tax cuts of SMA shows, the property tax cuts 

and the rate of tax cuts have some spatial interdependence (Figure 4.2).  Under severe tax 

competition, the so-called the property tax cut domino effect, it is expected that tax cut 

policy is diffused across SMA in 2004. Twenty among twenty five local districts (GU) of 

Seoul city cut the property tax rate whereas just five cities in Gyung-gi province cut their 

tax rates in 2004.   

            Lastly, I will analyze tax competition with data from 60 local autonomous 

jurisdictions in the Seoul Metropolitan area. Local jurisdictions in the Seoul Metropolitan 

area are composed of the 25 autonomy districts (GU) of Seoul City, 26 satellite cities of 

Seoul City in Gyung-gi province, and 9 autonomy districts (GU) of Incheon (end note: 

the jurisdictions of Gun are excluded in the observation set because Gun has the different 

the socio-economic characteristics from local cities and local autonomous district (Gu).  
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            In the Seoul Metropolitan area, there are more than ten high quality residential 

areas as well as many commercial areas. Because residents who own (and invest in) the 

housing assets will respond to variations in tax rates in local jurisdictions actively, there 

is a high possibility that the strategic behavior of local jurisdictions is caused by the tax 

rates of other jurisdictions.     

          

Spatial Econometric Models and Equations 

            Generally, the matrix form of equation for empirical analysis of tax can be written 

as follows.  

εθρ ++= XWtt  )11(4−eqL  

( ρ : lag parameter, W: weight matrix, t : the property tax rate,  

X: Independent variable matrix) 

            Second, the property tax rate, the dependent variable, is simultaneously 

determined in Nash equilibrium and thus the vector 
tW on the right side of equation 4-

(11) is endogenous. This endogeneity means there may be a correlation between 
tW and 

ε , which causes inconsistency of OLS estimates of the parameters. Here, the reduced 

form is used to avoid this problem. If )( WI ρ− is invertible matrix, then the reduced form 

can be expressed as follows. 

ερθρ 11 )()( −− −+−= WIXWIt   )12(4−eqL  

L+++=− − 21)( WWIWI ρρρ  

Now, equation (6) can be estimated with maximum likelihood techniques.  

Third, the variance-covariance matrix of error vector ε may have spatial 

dependence if control variables are omitted in matrix X and are spatially dependent. 

Supposing spatial dependence, then the error vector is written as follows.  

vW += ελε  (v is a normal error vector) )13(4−eqL  

Because omitted variables exist in error vector, X and error vector are correlated 

with each other. This may cause a biased estimate of the reaction-function coefficient ρ . 

As a result, the effects of error dependence may be hidden in a spurious spatial lag para- 

meter. Thus test for the hypothesis ρ = 0 and ε = 0 should be given. Here, using the 
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robust Lagrange multiplier tests developed by Anselin et al. (1996), hypotheses ρ = 0 

andε = 0 will be tested separately. The description and theoretical model of SMA tax 

competition implies that the fiscal condition, the regional wealth and other jurisdictions’ 

decision making on the property tax cut are very critical in the strategic tax competition 

of local jurisdiction. Based on this implication, the independent variables will be 

specified in the future study. Possible independent variables are fiscal independence 

indicator (the own source revenue/the total expenditure), the average price of real estate, 

high priced condominium area (dummy), the ratio of low income group to the 

jurisdictional population, and the property tax per capita.     

            Another empirical model is the spatial probit model which is designed for the 

analysis of participation of local jurisdictions in the tax competition. In the spatial probit 

model, the dependent variable is whether a local government cuts its property tax rate or 

not. If it cuts the tax rate, the dependent variable will be coded as 1. If not, the dependent 

variable will be coded as 0. The empirical model of spatial probit provides the different 

story of the tax competition. It will answer the question: What makes the local 

governments participate in the tax competition?.     

            The empirical model of a local jurisdiction’s participation in the real estate tax cut 

begins with the assumption that its participation is influenced by the neighbor’s action as 

well as socioeconomic and fiscal variables. (Note that the assumption of interaction in the 

tax cut is satisfied in the former reaction function.) This part expands the interaction to 

the participation in the tax cut. If a local jurisdiction does not cut taxes at all, then this 

means it does not participate in the competitive tax cut. The empirical model is also 

designed similarly to the empirical model for the degree of tax cut. 

( iCUTT _ )= ρ ijW (
j

CUTT _ ) + θ iX⋅ + iε )14(4−eqL  

where ijW is a weight matrix of the interactions between SMA local jurisdictions and iX  

is a vector of socio-economic and fiscal variables. ρ is a parameter that represent the 

strength of the interaction. This study uses two kinds of weight matrices. One is the 

border matrix and another is the distance decay matrix.  

            A dependent variable iCUTT _  is a latent variable that represents the expected net 

benefit from the participation in the tax competition. However, observed action is just ‘a 
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participation in the tax cut or not’.  Thus, a dependent variable can be transformed into 

the dummy variable. 

icut D  =  
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⎧
0
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Then the equation (4-14) can be rewritten as  

icut D = ρ ijW
j

Dcut  + θ iX⋅ + iε )15(4−eqL  

            As shown above, the equation is the simultaneous equation and transformed into 

the following one.  

 

icut D =  1)1( −− Wρ iX⋅ θ + 1)1( −− Wρ iε )16(4−eqL  

              For spatial probit analysis, I use Bayesian Spatial Autoregressive Model 

(BSAM) (LeSage 1999). Bayesian Models have strength in that they do not need the 

prior assumption on the distribution of the population parameter. In the non Bayesian 

model, the estimates for the coefficient may be biased if the assumption on the 

distribution of the population parameter is not satisfied. Bayesian Approach assumes, 

however, that even the population parameter is not non-stochastic variable but random 

variable (Lee et al 2006). Thus the estimates calculated in the Bayesian Model are less 

likely to be biased due to problems related to the population parameter. The Bayesian 

spatial probit model employed in this study is the simulation model where 2000 

observations are generated by the Gibbs Sampling from sixty real observations. Thus, all 

results of this part are the result of simulation analysis with two thousand data generated 

from 60 observations of SMA local jurisdictions. This analysis will provide some 

implications on the fundamental decision the local government made – cut or not - before 

deciding how much it will cut the tax rate. 

 

Weight Matrix 

            To test the spatial model, the weight matrix is necessary. It functions as the third 

variable to show the spatial dependence and as the method to correct a possible bias or 

significance confidence problem from it. The weight matrix in this study reflects 
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distances from a given region to other regions. Three kinds of weighting schemes are 

used to consider the possibility of various mobility of capital. 

       The first scheme reflects a simple contiguity and so it assigns a weight of ‘1’ to 

local jurisdictions within the area that share a border with the given area, and a weight of 

‘0’ to other cities. This first weight matrix is denoted as Ws. The second one assumes a 

smooth distance decay, with weights given by wij = 1/dij for ji ≠  where dij is the distance 

between local jurisdiction i and j.  The second weight matrix is denoted as Wd.  While Ws 

generates a simple sum of tax rates for the subset of local jurisdictions that are adjacent to 

i, Wd aggregates the tax rates of all local governments in the metropolitan area, which are 

transformed by weights that are inversely related to their distance from i. In addition, 

weight matrices are row-normalized prior to estimation. Third, the quarterly distance 

weight matrices are employed to examine the spatial influence on the tax competition 

more thoroughly in this study.  The quarterly distance decay matrices are denoted by qW   

and q

ijw = q

ijd/1  is estimated by the quarterly distance. For example, the second quarter 

distance decay weight between A and B region is q

ABw
2 = q

ABd
2/1 .  

     Specifically the quarterly distance decay weight matrices are estimated as the 

figure 4-3 shows. There are the four circles based on the distance between jurisdictions. 

The distance between the four cycles is identical. For example, the rectangle area located 

in the overlapped three second quarter circles drawn on the centers of three different 

jurisdictions. Intuitively, this means local jurisdiction in the rectangle area will be 

considered a tax competitor simultaneously by three other jurisdictions around it, which 

have three second quarters. The diamond area is located only in the boundary of second 

quarter circle from one local jurisdiction, which is located in the center of SMA. That is, 

local jurisdiction in this area will be considered a tax competitor by one jurisdiction. This 

jurisdiction is, however, weighted 0 by all other jurisdictions which do not have it within 

their second quarterly distance circles.  

            If we do not have preliminary knowledge of how the distance between regions 

influences local jurisdictions’ decision making, the quarterly distance decay weights are 

very useful to estimate a detailed spatial influence based on distance. The fourth quarterly 
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distance is the full distance from one local jurisdictions to another, which is the same as 

wij (wij =
q

ijw4 ). 

            Also a combined socio-economic distance scheme is used to estimate the diverse 

spatial interdependence (figure 4.4). Some local jurisdictions may consider other local 

jurisdictions with similar socio economic conditions more seriously. That is, other local 

jurisdictions, which are geographically close and have the similar socio-economic 

conditions as them, are more weighted than others. This weight is dented by q

ijw = ijj d/ξ  

( jξ is a selected socio-economic condition). Intuitively, the combined weight is the same 

as tanθ  ( θ∂∂ tan/ >0,  θ  is the angle of a right triangle created by a hypotenuse and a 

base line, which is the opposite angle of the height of a right triangle). If the distance is 

the base line and the height is a selected socio-economic factor, the combined distance 

weight is the same as a slope of the hypotenuse of a right triangle in the figure. Two 

regions, which are identically distant from the reference point (the center of the map), 

have different weights and the left handed region has a larger weight than the right. In the 

figure, the degree of the real estate transaction regulation is used as the example of a 

selected socio-economic factor.  

            Two selected socio-econometric factors are combined separately with the distance 

decay weight: The first one is the degree of real estate transaction regulation, which is 

estimated by the number of the real estate transaction regulations imposed on the local 

jurisdiction. The number of regulations represents how the capital is invested actively in 

the local jurisdiction because the strong real estate regulation is generally imposed on the 

areas of high frequency in the real estate transaction or of high priced areas. The 

previous-year real estate property tax is estimated by the amount of the real estate 

property tax in 2003. Because the real estate property tax is levied proportionally to the 

size of real estate in 2003, it may be a less correct measure for the capital invested in the 

local jurisdiction. Nonetheless, it is expected to represent roughly the capital invested in 

the local jurisdiction because the large-sized condominiums or houses are observed more 

frequently in the rich jurisdiction than in the poor jurisdiction.    

            In the empirical model, I derive the empirical model from the reaction function of 

tax competition in the part 1. Specifically the spatial econometric model and spatial 
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probit model will be employed because there seems to be spatial interdependence 

between jurisdictions. For example, Gangnam GU, one of the richest districts in Seoul 

metropolitan area, lowered tax rates against the government’s policy. Gwan-Ak GU, 

which is the poor district but tax geographically close to Gangnam GU, cut real estates, 

however. That may indicate the spread of tax competition occur. The set of variable are 

obtained from the causality found in the descriptive analysis proceeding to the empirical 

test. Based on the description and theoretical model of SMA tax competition, hypotheses 

to test the spatial econometric model are set up in the following section.  

 

Variables and Hypothesis 

 

            For this empirical analysis, cross-sectional data on local jurisdictions in the Seoul 

Metropolitan area for 2004 were drawn from diverse sources.33 A dependent variable in 

the first model is the degree of cuts in residential real estate tax rate in the first model 

and in the second model is the dummy variable – whether the local government cut the 

tax rate or not (Table 4.2 and Figure 4.2 ). Data for the dependent variables are collected 

directly from the public announcement of each local district government.   

   Also, several independent variables are selected based on the theoretical model: 

the degree of fiscal independence, the house price index of 2003, the condominium price 

of 2004, high priced real estate area for residence (dummy variable), population, the ratio 

of the government subsidy recipient, the votes the incumbent political leader (mayor of 

cities/GU) obtained in the previous local election and the political party of the mayor in 

local government (dummy variable) (Table 4.2). More variables are available but just 

several variables are selected because this empirical analysis tests empirically the 

hypotheses derived from the formal models and propositions in the previous chapters. 

Each variable has its own role in explaining the strategic tax cut of local governments in 

the Seoul Metropolitan Area. 

                                                 
33 I analyze only tax competition in 2004 because enough data for 2005 and 2006 are not provided yet by 
the official sources. Data will be collected from the Annual Local Fiscal Almanacs (2003~2004), the 
Annual Statistical Report of Local Governments, Korea National Statistical Office, The official 
announcements of local governments in SMA and public data from Ministry of Government 
Administration & Home Affairs, Ministry of Construction & Transportation, Ministry of Health & Welfare, 
the committee report of Election Management.  
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            Now, hypotheses to test empirically are set up based on the discussion about 

theoretical models developed in chapter 2, 3 and 4. Each hypothesis for the independent 

variable are composed of two: A first one is the hypothesis to test in the typical spatial 

econometric analysis on the degree of tax cuts. A second one is the hypothesis to test in 

the spatial probit analysis on whether the local governments cut the tax or not. Two 

models give different implications about the strategic behavior of the local governments. 

This will be discussed more in the section of the methods for analysis. 

            Local jurisdictions with bad fiscal health are less likely to cut the tax than local 

jurisdictions with good fiscal health. If they cut the property tax, they will cut less than 

fiscally strong jurisdictions. Local governments with weak fiscal capacity have a strong 

motive to maintain the high tax rates because they sometimes cannot meet even the basic 

demands for the public goods in their jurisdiction otherwise. Also, the fiscal health is 

closely related to the implementation issue as well as the fiscal need (Note the discussion 

about the sanction of the central government against the property tax cut in chapter 3). 

The central government warned that it would take strong fiscal sanctions against the local 

body’s tax cut by cutting grants-in-aids. The central government’s sanction has two 

objectives: the first is punitive action for resistance and the second is warning for 

expected strategic behaviors. Therefore, local governments face a choice problem – do 

they will follow residents’ request or pay more attention to the central government’s 

warning? Assuming they will decide their action rationally, local governments with bad 

fiscal health will more likely accept the property tax hike recommend by the central 

government than local governments with good fiscal health. Since the former needs more 

grants-in-aid from the central government (that is, a benefit from the grants in aids 

exceeds political benefit from the property tax cut), they would be less likely to deviate 

from the central government’s preference and choose no-tax-cut strategies (Hill and 

Weissert 1994, Epstein and O’Hallroran 1995). In contrast, the latter will cut more taxes 

because its fiscal condition is less influenced by grants-in-aid. Thus, it is predictable that 

there is an inverse correlation between tax cuts and fiscal health.  

            In this study, the degree of fiscal independence is used to represent the fiscal 

health in the empirical model because the fiscal variable has to contain the political 

implication of policy implementation discussed above in it. The degree of the fiscal 
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independence of local government equals its own source revenue divided by its total 

expenditure. The central government subsidy fills a gap between the own source revenues 

and total expenditures. Thus a local government with strong fiscal independence is less 

subject to the central government politically whereas a local government with weak 

strong independence should be more likely to follow the central government’s request.    

 

Hypothesis 1 Local governments with strong fiscal health cut the property taxes will cut 

the property tax more than local governments with weak fiscal health (Coefficient of 

fiscal health variable (fiscal independence) is positive: (+)) 

 

Hypothesis 1-1 Local governments with strong fiscal health are likely to cut the property 

taxes more than local governments with weak fiscal health. (Coefficient of fiscal health 

variable (fiscal independence) is positive: (+)) 

 

            To capture the amount of capital invested in the local jurisdiction, I use three 

kinds of variables including the dummy. The price of the private good equals exactly the 

sum of the values of resources invested in it under the perfect competitive market (Varian 

2002). Under a weakly imperfect market, the price of private goods is not same as but 

generally proportional to the total values of resources used to produce the goods. Thus it 

is fair to say that the high priced real estate represents much capital investment in it.  

            Under non-competition condition, jurisdictions with much high priced real estate 

may have the seduction to raise the tax rate because a 1% tax rate brings more tax 

revenue to them. Under competition conditions, however, they are less likely to choose a 

high property tax rate lest the capital should move to other jurisdictions with low tax rates. 

First, local governments of rich areas are less likely to choose a high property tax because 

property value becomes a strong property-tax base to the local government. That is, even 

if the local governments of rich jurisdictions adopt a low tax rate, they would get enough 

tax revenue from the high priced real estate. Most of all, local governments in the high 

priced real estate area are more likely to face strong demands from their residents for tax 

rate cuts than other districts. In high priced real estate areas, it is natural that there are 

more owners of high priced real estate, who generally have the strong preference for the 
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property tax cut, than in the low priced real estate area. Now, if the real estate capital in 

the jurisdiction has left skewed distribution of the capital, the pre-electoral median voting 

power influences the local government’s choice of the property tax rate as discussed in 

the chapter 2. Local governments with those areas, therefore, would likely cut tax rates to 

a larger degree than local governments of low priced real estate areas. To represent high 

property value of local jurisdiction in the model, I use three variables in turn:  

            The first variable is the house price index of 2003. This index shows the relative 

house price level to other jurisdiction in 2003. Since 2004, however, the house price 

index in one jurisdiction represents the relative price to the 2003 price in same 

jurisdiction. Thus I used the 2003 house price index. The second variable is a dummy 

variable representing high priced real estate areas under special monitoring of the central 

government with regard to the real estate speculation. Because many speculators tend to 

invest in the high priced real estate or promising residential areas that is preferred by 

residents, the areas or potential areas of high priced real estate is carefully monitored by 

the central government agency. Those areas generally have more real estate capital 

endowment than others. If the local jurisdiction has the area under the special monitoring 

by the central government, the value of 1 is given and if not, the value of 0 is given. The 

third variable is the condominium price per pyung (3.3 2
m ). This dummy variable is 

named preferred jurisdiction under the speculation monitoring. The third variable is the 

standard price of condominium in the local jurisdiction. The condominium is known as 

the most popular housing type of the median income in Seoul Metropolitan Area 

(Gelézeau 2003). Since the 70’s, a huge amount of capital has been invested in the 

construction and purchase of the condominium complexes in the Seoul Metropolitan 

Area.34 Thus the price of condominiums is also the proxy for the real estate capital 

invested in the jurisdiction. In addition, if the capital endowment is left skewed in the 

jurisdiction, these three variables represent the political preference of residents for the 

property tax rate in the median voting model. In the rich area, it is expected that there 

would be more median voters preferring low property tax rates.    

 

                                                 
34 In 2008 present, the values of all condominiums in SMA sum up to one thousand two hundred forty four 
billion in U.S dollar roughly. The values of condominiums is unofficially aggregated by Real Estate Bank, 
private real estate company of Korea 
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Hypothesis 2 Local governments with higher value of real estate/high priced house and 

condominium will cut the property tax rate less than those with low property values. 

(Coefficient of real estate value is positive (+)) 

 

Hypothesis 2-1 Local governments with higher value of real estate/high priced house and 

condominium will be more likely to cut the property tax rate than those with low property 

values. (Coefficient of real estate value is positive (+)) 

 

            In contrast to the median voter’s preference, the lower income group or poor 

people have lukewarm attitudes toward the property tax cut policy because they do not 

have real estate assets and accordingly do not need to pay the property taxes. Rather they 

want more public goods such as public hospital or public high school because they do not 

have enough income to purchase the private alternative to the public goods. A better 

payoff for the poor people or lower income group will be combination of the high 

property taxes and more public goods. Also because the poor people or lower income 

group know well common knowledge that they can get more benefit from high property 

taxes than from the property tax cuts, they finally prefer the combination of high taxes 

and more public goods to the combination of tax cuts and less public goods. Thus, in the 

local jurisdictions with a high ratio of poor people, the request for the property tax cuts 

will not be as strong as in other jurisdictions with a low ratio of poor people35. I use the 

ratio of the recipients of government subsidy to represent the preference of the poor 

people or lower income group in the empirical model36  

 

                                                 
35 Their preference is supported by the reaction function (equation )9(4−  and )9(4 ′− ). If we can accept 

the common sense that poor jurisdictions generally have more physical laborers and less real estate capital 
than rich ones, we can say that the poor jurisdictions have the larger median individual labor endowment 

( ma+1 ) and smaller real estate capital endowment ( ma−1 ) than the rich jurisdictions. Then, as discussed 

in the reaction function, the slope of the reaction function will less likely have the positive sign. That is, the 
poor local jurisdiction may not respond to the tax cuts in other jurisdictions.    
 
36 The recipients of government subsidy generally comprise the people of the absolute poverty and the 
people who cannot support themselves and their family because they have very low income (below $ 400 
per month) or do not have the regular income (2007 qualifications for the government subsidy of basic life 
necessity, Korean government). 
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Hypothesis 3 Local jurisdictions with a higher ratio of government subsidy recipients 

would cut the property tax less when other jurisdictions around it cut the tax.  

 

Hypothesis 3-1 Local jurisdictions with a higher ratio of government subsidy recipients 

would less likely cut the property when other jurisdictions around it cut the tax.  

         

            The earlier studies of tax competition have not explicitly taken political variables 

into account in their models because the tax competition is considered a pure economic 

phenomenon (Brueckner 2001, Wildasin 1988, Wilson 1985 versus Borck 2003). An 

advocacy group or upholders of the government party will support tax hike policy and 

supporters of an opposition party will object strongly to the policy (Sabatier 1999, Ch 6.). 

A mayor in the jurisdiction, who is selected directly by residents’ voting, generally 

decide whether or not they will cut the tax against the tax hike policy, depending on the 

political ideology or the preference the majority of voters have in their regions (Tufte 

1978, Kiewiet and McCubbins 1985, Nice 1987; Poterba 1995). I use the dummy variable 

to represent political ideology: the government-party-dominant area is assigned the value 

of 0 and the opposition-party-dominant area is assigned the value of 1. 

 

Hypothesis 4 Political leaders of the government-party-dominant area will not cut the 

property tax rate to support the policy of the central government and their party. 

 

Hypothesis 4-1 Political leaders of the government-party-dominant area will be less 

likely to cut the property tax to support the policy of the central government and their 

party.  

 

            Also I consider the degree of pre-electoral political competition in the political 

factor (Persson 2001). More favorable policy to the residents would be provided by 

mayors who did not obtain the majority of votes and won narrowly in the previous 

election because they need more political support to win the re-election in the next 

election. If they obtain majority of votes in the previous local election, then incumbent 

elected officials have less concern about the re-election in the next local election. In 
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contrast, if they did not get majority votes in the previous local election, then incumbent 

elected officials becomes more sensitive to the voters’ preference. That is, the political 

supports the incumbent mayors or district chiefs have now determines how risk averse 

they are and further influence their political choice of tax cuts. Therefore, the mayors or 

district chiefs who experienced a narrow margin of victory in the previous election would 

more likely respond to the residents’ complaint about the high property taxes as far as the 

median or majority voters comprise the residents who own their own houses (Note the 

analysis of median voter’s political power in the chapter 2). Votes obtained by the 

incumbent mayor in the previous local election are used to capture the degree of pre-

electoral political competition.   

 

Hypothesis 5 Mayors who obtained a narrow margin of victory in the previous election 

will cut the property tax more in order to obtain the majority of the votes when the 

median income group prefers the property tax cut.  

 

Hypothesis 5-1 Mayors who obtained a narrow margin of victory in the previous election 

will more likely cut the property tax for same reason.  

   

            A large jurisdiction relative to the total population of SMA may influence the net-

profit of capital although the previous studies did not find notable empirical evidences for 

this (Mintz 1986, Wildasin 1988, and Bucovetsky 1991). If the size effect really exists, a 

large jurisdiction will try to get more benefit by altering its tax rate. Thus a large 

jurisdiction can be the starting point of the tax competition. Also the size effect in this 

study includes the political factor as well as the economic motive. That is, large 

jurisdictions may have more higher/median income group preferring the property tax cut 

than small jurisdictions have because high/median income groups are found in the high 

population area more frequently than in the relatively low population area. The 

population is used to capture the impact of jurisdiction size on tax competition. A reason 

why this study chooses the population instead of area is that Seoul Metropolitan Area is a 

really densely populated area on average. I think, therefore, the population size is more 

appropriate for capturing the size effect than the area.  
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Hypothesis 6 Local jurisdictions with high population will cut the property tax more than 

others with relatively low population (Coefficient of population is positive (+)). 

   

Hypothesis 6-1 Local jurisdictions with high population are more likely to cut the tax 

rate or will cut the tax rate (Coefficient of population growth rate is positive (+)).   

 

            Lastly, several seminal studies and many follow-up studies have discussed about 

various interactions between sub-national governments the regardless of what they called 

it and how they measure it. (Anselin 1988, Berry and Berry 1992, Case and Rosen 1993, 

Brueckner 2001).  As discussed in chapter 2, residents in many jurisdictions strongly 

request a tax cut because other near-by jurisdictions cut the property tax rate for their 

residents. Also figure 4-5 shows that there are certain spatial patterns in tax competition 

of SMA. This model will control the possibility that local governments’ property tax rate 

decisions are spatially dependent (Anselin 1988). If the property tax cuts in SMA have 

spatial correlation, then the weight matrices will have the significant coefficient.   
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CHAPTER 5 EMPIRICAL EVIDENCES AND DISCUSSION 

 

Findings I: The Degree of Tax Cuts 

 

            As table 5-1 shows, there are clear differences in socioeconomic conditions 

between local jurisdictions in SMA. We can expect, therefore, that many local 

jurisdictions decide cut the tax or not based on several reasons. Almost 25 jurisdictions of 

the observed sixty jurisdictions cut their tax rates. Population growth rate and regional 

preference have large standard deviations relative to the mean value. The degree of fiscal 

independence has a relatively small deviation but a big gap between the maximum and 

minimum value. The mean of this variable is just 46.44, which in turn means that a 

considerable number of local governments may not meet even the necessary expenditure 

demands without the central government grant but some of them rarely meet the social 

welfare demands without the central government grant. The ratio of the poor people also 

has large standard deviation which is a half of the mean. The descriptive statistic of house 

price index implies that most jurisdictions have different values of house price index but 

the deviation of house price index is relatively small. Condominium price also shows it 

does not have a large gap between jurisdictions. Nonetheless variables representing the 

regional preference do not necessarily have large gaps in their values because a small gap 

can explain difference in the preference sometimes. Lastly, percentages (%) of Tax Cuts 

also seem to be diverse over jurisdictions based on its descriptive statistics. In total, these 

variables are expected to have some influences on the tax cut decision-making by local 

jurisdictions. 

            The typical spatial analysis begins with the map analysis. The analysis of GIS 

Maps is very important as the preliminary examination of the spatial distributional 

patterns of variables over Seoul Metropolitan Area. These distributive patterns of 

variables give two kinds of implications. The first one is how spatially jurisdictions are 

correlated with regard to the variables. The second one is how much one independent 

variable and dependent variable are correlated. Figure 5.1 provides Visualization of 

Property Tax Cuts in SMA. The maps are visualizing a certain spatial pattern of Tax Cuts. 

The belt of tax cuts is especially observed in the upper two maps for 2004 property tax 
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cuts. In the bottom maps, more local jurisdictions join the property tax cut movement in 

2005 and 2006.  

            Tax cuts in local jurisdiction occur competitively across Seoul Metropolitan Area 

and are diffused more across SMA as years goes by. In 2004, most local jurisdictions that 

cut the property tax rate are local jurisdictions in Seoul City, which are called local 

autonomous Gu37 but just five cities in Gyung-gi province cut their tax rates.  In 2005, 

more cities of Gyung-gi province, however, began cutting their taxes whereas some of 

the local jurisdictions which cut their taxes did not repeat. In 2006, those jurisdictions 

which gave up the property tax cuts are cutting their tax again and cities of Gyung-gi 

province, which cut their tax rates, are cutting their taxes again. From now on, I will 

analyze mainly the 2004 and partly 2005 and 2006 tax competition tax when necessary so 

that the descriptive analysis of this part is naturally linked with the quantitative analysis 

on the 2004 tax competition.    

            Figure 5-2~6 compare the property tax cuts in 2004 and the spatial distributional 

shape of several factors. In the figure 5.2, the distributional pattern of fiscal independence 

is considerably correspondent with the distributional pattern of property tax cuts. 

Jurisdictions with better fiscal independence (above 50%) are more likely to cut the 

property tax. Also jurisdictions with higher fiscal independence cut the property tax more. 

Jurisdictions of light green and green cut the property tax 20% or more. Some 

jurisdictions of those colors, however, do not cut the tax in 2005 (See the left bottom of 

tigure 5.1). For example, Gangnam Gu or Jongro Gu has a much better fiscal indicator 

than Nowon Gu but they did not cut the property tax in 2005 whereas Nowon did.  

            It is almost common sense that local jurisdictions that can afford to satisfy the 

basic fiscal demands are more likely to cut the property tax and cut it more for residents. 

Nonetheless Nowon continues cutting the property tax whereas Gangnam Gu and Jongro 

Gu did not cut the tax in 2005. Especially Gangnam and Jongro Gu have many high 

priced commercial building which is the most expensive one of real estate property in 

South Korea but was not a target of the property tax hike. The property tax hike is applied 

only to the real estate for the residences. Also, a high ratio of commercial building in turn 

means a relatively low ratio of residential real estate. Thus the net effect of the property 

                                                 
37 Gu is similar administrative jurisdiction to the local district of the city. 
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tax cut is not much favorable to the incumbent political leaders because they do not get 

much political support but get more sanctions from the central government.  

            In contrast, Nowon has many young (definitely-not-rich) families that have small 

regular income and have just bought the small condominium and recently the price of 

residential real estate is rising sharply there. This is a good signal for many median 

income or relatively poor families because they could get more net profit from their 

houses or condominiums in future transaction. At the same time, however, the high rate 

of the price rising may cause much more tax burden on them. Except the house where 

they are living now, most of them do not accumulate any other assets to secure the funds 

for the education of their children or their old age. As mentioned above, the residential 

real estate is a very important asset to most of citizens and the most important asset 

especially to the median income people in the Seoul Metropolitan Area. Thus they prefer 

to own rather than to rent the house. Under this situation, a heavy property tax burden is 

just decreasing the disposal income which is already small before taxes. Considering the 

progressive property tax is the tax levied on the unrealized income, a couple of 

jurisdictions with a poor fiscal base cut the property tax in 2004, and more and more 

jurisdictions cut the property tax in 2005 and 2006.    

            Figure 5.3 shows that the jurisdictions with high house price index (HPI) also 

tended to cut the property tax. The high house price index areas are also well overlapped 

on the tax cut areas. It is notable, however, that some low price index areas cut taxes 

more than high price index areas. Figure 5.4 provides a real estate map for the high real 

estate areas, which are under the special monitoring of the central government. The 

distributional maps of condominium prices also are overlapped considerably on the tax 

cut maps (Figure 5.5). Especially the area of yellow is very similar to the 2004 tax cut 

belt in the map on the bottom, which bisects SMA into two parts- the lowest price areas 

and median-high price areas. In addition, the map of jurisdictions preferred by SMA 

citizens for residency also has the similar areas to the 2004 tax cut belt. 

            The comparison of the ratio-of-poor-people area and the property tax cut also 

gives some implication about the property tax cut and the regional preference (Figure 5.6). 

In the map, most jurisdictions with a high ratio of poor people (2~4%) are less likely to 

cut the property tax while jurisdictions with below 1% ratio of poor people to the total 
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population are cutting the tax. Figure 5.7 presents the maps of jurisdictions with a 

majority support in the previous local election. This map implies that jurisdictions where 

the incumbent candidate obtained the majority of votes also cut the property taxes more 

often than not. This is a disputable conjecture because incumbent political leaders who 

gain small number of voters are expected to be more likely to provide the favorable 

policy to the residents for their re-election.  

            The maps have been examined, and some notable points are found and give some 

useful information for the quantitative analysis.  The next stage of the spatial analysis is 

the Moran I test, which is one of a typical spatial interdependence tests. As described in 

the Research Method section, Moran I test examines the spatial interdependence between 

observations with regard to each variable, which is the first implication from the map 

analyses.  

            Tables 5.2 and 5.3 provide the results from the Moran I test for the dependent 

variable and independent variable in the spatial model with border matrix. All variables 

but population (for LN (pop)) and Votes Obtained obtain the statistical significance at the 

ordinary significance level (5%). This provides support for the assertion that there may be 

some spatial interdependence widely over the jurisdictions with regards to tax cut policy 

and some of the explanatory variables. In the Moran I test for the model with the distance 

decay weight, the result is similar but different in two variables from the result of Moran 

I test with the border matrix. LN (pop) and house price index did not achieve the 

significance at the ordinary level (5%). Also, fiscal independence is also significant only 

at a 10% of significance level. However, Tax cut (dependent variable), Ratio of Poor, 

Preferred Jurisdiction are still significant within 1% of significance level.  

            Even an insignificant Moran I indicator, however, does not guarantee non spatial 

interdependence because the Moran I indicator shows just the geographical distribution 

of each variable without controlling the inter-influences between them. The multivariate 

spatial econometric analysis brings us more detailed knowledge about what happens 

spatially. Before the main spatial regression, two diagnostic tests for the model selections 

are conducted for the border matrix model and the distance decay matrix model.   

            In the diagnostic tests for the model selection both spatial error and lag model 

obtain significant statistics at the ordinary significance level (Table 5.4). However, a 
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Robust Lagrange Multiplier Test shows that the Spatial Lag Model may be more 

adequate for this analysis. This result indicates that there may be interdependence 

between property tax rates rather than the error terms. However, as Brueckner and some 

argue, even the Robust Lagrange Multiplier Test may not give the robust information for 

the model selection. In RLM Test, the significant rho ( ρ ) tends to bring insignificant 

lambda ( )λ and vice and versa. Therefore, this study analyzes both of models separately 

and compares the results of the two models.   

            Tables 5.5 and 5.6 compare the result of OLS analysis, spatial error model 

analysis and spatial lag model analysis of the degree-of-tax cut for each weight matrix. 

The second and third columns are the results of the spatial lag and error models with 

boundary weights. The fourth and fifth columns are the results of the spatial lag and error 

models with distance decay weights. It is assumed that the OLS model may have bias 

from the spatial interdependence in the coefficients. 
2

R and 
2

R (Adjusted 
2

R ) in the 

OLS supports that the variables selected accounts considerably for the degree of tax cut 

by local governments. . In the bottom of the table 5.5 and 5.6, variance ratio and squared 

correlation are the pseudo 2
R s for the spatial econometric models (Anselin 1992). The 

variance ratios and square correlations have the values 0.5~0.6, which is reasonably high. 

It is hard to compare the pseudo 2
R  with 2

R or 2
R of OLS directly but variance ratios and 

squared correlations are larger than 2
R or 2

R of OLS. Therefore, it can be said that the 

model specification for the spatial interdependence is quite sound. Wald test, Likelihood 

Ratio test (LR test), Lagrange Multiplier Test (LM test) also support that the spatial 

models are effective in the models because the hypothesis ρ =0 or λ =0 is rejected by 

Wald test, LR test, and LM test. 

            Related to the theoretical model, of the two main variables, a fiscal independence 

variable is significant at 1% or 5 % significance level over the four models in the table 4 

and 5. Another key variable, the regional preference variable (House Price Index or 

Speculation-Monitoring area) is significant at 1% significance level over the four models 

in the table 4 and 5. Also, the size of population roughly obtains the significance at the 

ordinary significance level in all four models. Although Votes Obtained is only 

significant at the 10% level in the model with distance decay, notably it has a positive 
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coefficient in all models. Ratio of Poor variable does not get the significance in any 

model. A coefficient of weight matrices for the tax cut term ρ is significant at the 1% 

level in both of the spatial error and lag models. Also lambda λ , a coefficient of weight 

matrices for the error term in the model is significant at the 5% level. The result of the 

analysis with the spatial lag model is reported in Table 5.5 and 5.6. The first are the 

results of the regression model for the degree of cuts in the property tax rates. The third 

and fourth columns are the result of the second model using the binary dummy variable 

for whether local governments cut the property tax rate or not. The first and third 

columns are for the models with the distance decay weight matrix and the second and 

fourth columns are for the models with the bordering matrix.  

            In the models with quarterly distance weights, the results of spatial econometric 

analysis on the degree of tax cut are very similar to the results of analysis on the model 

with border matrix and (full) distance decay matrix (Table 5.7, 5.8, 5.9 and 5.10). 

Variables which are significant in the former analysis are also significant at same level 

and Ratio of Poor does not achieve the significance in these models. The population 

variable achieves significance consistently in most analyses and has the positive 

coefficient as expected. This result supports the size effect of the property tax cuts as the 

previous literature discussed (Mintz 1986, Wildasin 1988, and Bucovetsky 1991). Also, 

the result also implies that more median-wealth peoples are generally living in the high 

population area than the low population areas. Indeed, many median income or median 

wealth peoples live in the middle size multiplex houses/condominiums, which are 

observed more frequently in the high population area of Seoul Metropolitan Area 

(Gelézeau, 2006). These all results lead me to the temporary conclusion that the fiscal 

independence and regional preference variables are very important factors for the local 

governments to decide the tax cut.  

           Over all distance levels, the results support consistently that the spatial 

interdependence between tax cuts by local governments (Table 5.7, 5.8, 5.9 and 5.10). 

Through several analyses, one result of this analysis needs more explanation. The ratio of 

the government subsidy recipients achieves the statistical significance but the sign of the 

coefficient is contradictory to the hypothesis. In the former model, this variable has 

positive coefficients in all models. This implies that some jurisdictions with many of the 
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poorest people cut the tax more than other jurisdictions. The positive coefficient of this 

variable means that local governments cut the property tax more when they have more 

poor people in their jurisdictions, who are dependent on the government subsidy and 

irregular income. This is somewhat contradictory to the common sense because most 

poor people do not have their own house or condominium. However, some of the local 

governments with a high ratio of government subsidy recipients may have many residents 

who own small residential real estate but are short of income and other financial assets. In 

this case, the small house or low priced condominium is almost the only assets those 

residents have. Under this situation, they would naturally request more the property tax 

cuts if they do not have enough financial assets to pay for the tax.  Their local 

governments may also feel they need to cut the property tax in order to maintain their 

disposal income.  

            Table 5.12 and 5.13 are the results of tests for the different empirical models with 

the condominium price per 3.3 2
m and some spatial weight matrices. These diagnostics 

provide a clearly contrast result for the model selection (Table 5.11). Values of all test 

statistics indicate the spatial lag model is more appropriate for the spatial analysis with 

the condominium prices. The spatial error model does not get any statistical significance 

in the diagnostic tests. 

            Also, the results of the spatial models are consistent with the diagnostic tests 

(Table 5.12. and 5.13). With several different matrices, lambda (λ ), the coefficient of 

weight matrices for the error term never achieves the statistical significance. Also, the 

significance of rho ( ρ ) is not as consistent as the former models with house price index 

or regional preference dummy but are in part significant at the 5% or 10% level. These 

results imply that the models with house price index or regional preference dummy may 

not fully represent the preference of residents. If they omit a certain unknown factor 

related to the preference of residents for the residential real estate of their jurisdictions, 

the influence of that factor exists in the equation and generates the error term correlated 

with the coefficients of independent variables. (Note that the results of models with HPI 

or Dummy show that this possible error term also has clear spatial interdependence, 

which is effectively controlled by λ  and weight matrix in the spatial error model.) 
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            In the model with the condominium price, λ  is consistently insignificant in all 

models as the diagnostic analysis for the model selection indicated in the table 5.11 and 

5.12. From the combination of these two results, I can suggest one point that the 

condominium price variable includes the unknown important spatial factor which is 

omitted in the models with house price index or preferred jurisdiction variable. 

Theoretically, λ  gets significant when a significant spatial factor in the model is omitted 

in the model becauseλ  absorbs the influence of an omitted spatial factor like the error 

term in the OLS. However, if the condominium price of SMA has strong spatial 

interdependence in it38, it will share the influence of spatial interdependence with rho ( ρ ) 

and weight matrix for the independent variable set. It is possible, therefore, that the 

condominium price variable absorbs the spatial influence between jurisdictions and 

undermines the significance of the weight matrix more than desirable. Finally, the spatial 

interdependence of the model may be underestimated by the hidden spatial correlation 

within the price of the condominium as long as the latter is not removed in the price of 

the condominium (2003).  

           In sum, each variable of the resident’s preference has its own strength and 

weakness in the empirical test and the interpretation. One positive thing is that most 

models with the house price index or preferred area dummy provide consistent results 

regardless of the weight matrices and the regional preference variables used. The 

condominium price is the best for the model selection but it may underestimate the spatial 

interdependence between the tax rates of local jurisdictions because it has the spatial 

interdependence in it. From these results, it is fair to say that the spatial lag and spatial 

error model with the house price index or preferred area dummy provides reliable 

estimates for the independent variables. Thus, I will examine further the model with the 

house price index and preference dummy in the following analysis of the modified 

weights estimates. 

                                                 
38 One precedent study of Korean Condominium Price tests empirically the hypothesis that the price of 
SMA condominium is determined partly by the spatial effect and argues that there is spatial 
interdependence between prices of some areas based on the significance of spatial statistic and good fitness 
of the model. An Spatial Econometric Anaysis of Condominium Sale Prices and Spatial Effects, Park, 
Heonsoo, Jyoung Su- Youn, Rho Tae-Uk. Land Planning 38(5). 2003.10. 
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            In the analysis of the model with modified weight matrices, the results are 

consistent with the former analyses (Table 5.14 and 5.15). Generally 2
R of modified 

weight matrices models is not so larger than those border matrix or pure distance decay 

weights model. This means that modified weight matrices do not contribute to the 

explanatory power of the entire model. In the result of the last column, the combination 

matrix of 2003 real estate tax and the distance has larger z value than other columns. 

Therefore, we can suggest that the last modified matrix improve the estimation of the 

spatial interdependence. Also, one notable point is that the political support variable in 

the previous election is significant in the spatial error model although it is not in the 

spatial lag model. This is disputable result but is an interesting result in that incumbent 

leaders of local government who got a larger number of votes in the previous local 

election show more loyalty to their residents.  Entirely, however, it can be said firmly that 

most hypotheses related to the degree of tax cuts are supported empirically.  

            Table 5.16 provides the result of spatial analysis with the generalized spatial 

econometric model. The generalized spatial econometric model has both rho ( ρ ) and 

lambda (λ ) in the one equation (equation 5-(12)). This result shows that when 

controlling two spatial interdependences in the variable sets and error terms, we can get 

almost the same results as the results from the analyses with spatial lag and error models.     

11 )()( −− −+−= WIXWIt ρθρ vW
1)1( −−⋅ λ )12(5−eqL  

(where vW
1)1( −−= λε , v is a normal error vector) 

 As mentioned in the research method section, the spatial lag model has only one 

parameter, “ ρ ” in the empirical model in order to capture the spatial interdependence in 

the model and the spatial error model also has only one  parameter λ  to control the 

spatial interdependence in the error term. The result of the generalized spatial model 

analysis are not seriously different from the result of spatial lag model or spatial error 

model analyses. This ,means the separate use of spatial paramters in spatial lag and error 

model in this study does not result in the serious statistical bias, which in turn implies that 

the need for the generalized spatial model is not so large for the analyses of the SMA tax 

competition case.  
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            One questionable point is that some variables have inconsistent significance levels 

depending on the matrix scheme (Table 5.16). For example, the fiscal independence 

variable is a very important variable in deciding the degree of tax cut in the all spatial lag 

and error models but in the generalized spatial model, it fails in achieving the 

significance in the model with bordering matrix and housing price index. Fiscal 

independence is, however, statistically significant consistently in other models with 

distance decay weight matrices and modified weight matrices. Also, the significance of 

housing price index and logged population are also inconsistent in a couple of columns 

while they are generally significant in the spatial lag/error models.  

            A contribution of modified weight matrices to the model’s explanatory power is 

not so large as expected and is not so consistent in the generalized spatial econometric 

model either (compare this result with the results of 5.14 and 5.15). With modified 

weight matrices, the R-square ( 2
R ) is slightly increased in some analyses but decreased 

in others. Also, the t  value is slightly increased in the analysis of the modified weight 

matrices. This means that in the independent variable sets, important determinants of the 

tax cut policy have already been well considered and weight matrix represents only the 

pure spatial interaction based on the border or distance decay matrices. The combinations 

of distance and some socioeconomic conditions do not seem to be necessary. Thus, it is 

fair to say that the spatial interdependence between the local governments depends on 

spatial proximity to other local governments when controlling other factors and little on 

the combined spatial proximity with the socio-economic factor.  

            The inconsistent significances of variables in each column suggest that controlling 

two parameters in one equation may result in more statistical error than otherwise. The 

result of the generalized spatial econometric analysis shows that even though a 

theoretically generalized spatial econometric model seems to be superior to the spatial lag 

or spatial error model, the empirical result is not necessarily superior and may be inferior. 

In this analysis, I use the same weight matrices in the tax rate ( ρ ) and error term (λ ) but 

there is no logical reason why the same weight matrix scheme should be employed for 

the generalized spatial model. For example, while unknown influences in the error terms 

(which should be explained by excluded unknown variables) may have the bordering 

spatial interdependence across jurisdictions, the explanatory variable set has both spatial 
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interdependences in the border and distance. There is no theoretical proof that both 

spatial interdependences have to coexist although one is closely related to another. Thus, 

the generalized spatial model may result in the overestimation of spatial interdependence 

and accordingly cause some biases in the coefficients. Therefore, I suggest that it is more 

safe way to examine both of models and compare the consistency in the results from 

spatial lag and error model.    

            To examine the impact of political ideology on the property tax competition, I do 

analysis of two models with political ideology variable. One model is the spatial 

econometric model for the degree of the property tax cut. Another model is the spatial 

probit model for the dummy variable that represents whether the property tax is cut or not. 

As described in the variable part, political ideology is the dummy variable, which 

represents the opposite party (coded by 1) and the government party (coded by 0). The 

results show that political ideology coefficient has a negative sign of coefficients in the 

first table although it is never significant in any models of the two tables. In the second 

table, the political ideology coefficient has a positive sign but never get the statistical 

significance, which means that the influence of political ideology is weak and not 

meaningless. The statistical evidences say little about the role of political ideology in 

deciding the tax cut. This result implies indirectly that for incumbent political leaders in 

local governments of SMA, the priority is the support from the residents but their 

political ideology is not strong constraint for their actions. That is, local governments 

tend to respond more sensitively to the locally contingent and concrete issue to residents 

such tax complaints and less actively to the long-term and ideological issue such as the 

practice of political ideology.  

            Table 5.19 compares the result of spatial econometric analysis and the result of 

Bayesian spatial analysis. I used MATLAB to code the process of spatial probit analysis 

39. As discussed in the methodology part, the estimates calculated in the Bayesian Model 

are less likely to be biased due to problems related to the population parameter because 

Bayesian model assumes that the population parameter is not non-stochastic variable but 

random variable (Lee et al 2006). The results of the Bayesian spatial analysis are 

consistent with the results of the Classical Spatial analysis. It is fair to conclude, therefore, 

                                                 
39 About Matlab code for the spatial analysis, refer to LeSage 1999, Spatial Econometrics: Manual Book 
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that the estimates in the classical spatial analysis are not biased at least due to the 

problem in the population parameter. Further this result improves the confidence in all 

analyses done with only 60 observations. Similar results from the Bayesian spatial 

analysis support strongly that hypotheses from the mathematical formal models for the 

case of SMA can be empirically tested effectively in spite of the relatively small number 

of observations.  

 

Findings II: The Probability of The Property Tax Cuts 

 

            In this part, the empirical analysis is conducted for a dummy variable – whether 

the local government cut the property tax or not. Bayesian Spatial Autoregressive Model 

(BSAM) is the simulation model where 2000 observations are generated by the Gibbs 

Sampling from sixty real observations. Thus, all results of this part are the result of 

simulation analysis with two thousand data generated from 60 observations of SMA local 

jurisdictions. This analysis will provide some implications on the fundamental decision 

the local government made – cut or not - before deciding how much it will cut the tax rate.  

            Table 5.20, Table 5.21 and Table 5. 22 present the result of Bayesian Spatial 

Econometric Analysis of Limited number variables. The dependent variable is ‘whether 

or not the local jurisdiction cut the property tax rate.’ If the local jurisdiction cuts the 

property tax, then it is coded as 1 and if it does not, it is coded as 0. Independent variables 

are the same as the spatial analysis on the degree (%) of the property tax cut. Because two 

thousand simulation observations are generated from sixty real observations, the Pseudo 

2
R s are very high: overall 0.75~0.88. The high values of 2

R  are not surprising because 

two thousand observations are used in the analysis.  Also these results are consistent with 

the result of analyses on the degree (%) of the property tax cut where 2
R values are 

0.3~0.5 overall. It can be said that high Pseudo 2
R  represents the good selection of 

variables in the model as well as the number of observation. Overall the results of the 

tests strongly support 3~5 hypotheses in all analyses and many variables get the statistical 

significance at the level of 0.5%~0.1%. 

            House Price Index of 2003 and preference dummy variables are consistently 

significant, which in turn means that high house price indexes and preferences heighten 



 108

the probability of the property tax cut.  Also, the coefficient of weight matrix for the tax 

cut dummy variable, rho ( ρ ) is positive and significant as expected in the model 

specification part (Table 5.20, 5.21 and 5.22). This supports empirically that there exists 

spatial interdependence between the property tax cuts by local governments. A notable 

point is that overall the coefficient of weight matrix for the error term is never significant 

at the ordinary significance level (See the significance of λ  in each table). Related to the 

spatial probit model, I did not conduct the diagnostic analysis for the model selection 

because the preliminary statistics for the diagnosis of the model selection, such as Moran 

I, Lagrange Multiplier, are not available. However, the results of analyses demonstrate 

clearly that the spatial lag model is more appropriate for the spatial analysis of the 

probability of the property tax cut by local government. In addition, the pseudo 2
R of 

spatial lag model is larger than that of the spatial error model in most columns. It can be 

said, therefore, that no serious spatial interdependence exists between error terms in the 

spatial model for the probability of the property tax cut. 

          Another different point from the analysis of part I is that fiscal independence 

variable is not significant in some analyses when it is tested with the preference dummy. 

It does not seem, however, that the fiscal independence is meaningless in deciding 

whether a local government cut the property tax or not. In the models with quarterly 

weight matrices, the fiscal independence achieves the statistical significance again (Table 

5.22). This implies strongly that the regional preference dummy may absorb partly the 

influence of the fiscal independence. Such a statistical effect sometimes occurs 

unexpectedly and may cause the wrong interpretation in a poorly designed empirical 

model. However, since the empirical model in this dissertation provides for repeated 

analyses on the same variable set with diverse matrices and with different empirical 

techniques, it provides the overall examination on the influence of each independent 

variable on the dependent variable. Based on plural results of analyses, it is fair to say 

that the preference represented by the house price influences the probability of the tax cut 

significantly.  

            Second, the population variable achieves significance consistently in most 

analyses and has the positive coefficient. This result supports the effect of jurisdiction 

size and indicates the simple fact that more median income peoples are generally living in 
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the high population area than in the low population because multiple floor residential real 

estate such as multiplex houses or condominium are observed in high-population areas 

more frequently. Also, the ratio of poor people variable has a negative coefficient and this 

can be comparable to the positive coefficient in the analysis of the percentage of the 

property tax. The positive coefficient of this variable means that local governments cut 

the property tax more when they have more poor people in their jurisdictions, who are 

dependent on the government subsidy and irregular income. Because this variable does 

not achieve the significance, we cannot say that local governments with more poor people 

tend to cut the property tax more.  

            Lastly, the empirical tests support not strongly but more consistently than that of 

part I that the political supports for the incumbent political leaders in the previous 

election influence the decision making on the property tax cut. In the table 5-20, 5-21 and 

5-22, the number of votes the incumbent political leader of local jurisdiction in the 

previous election achieves the statistical significance at the 10% overall. Also in a couple 

sections, it is significant at the 5%. This is an interesting result that incumbent leaders of 

local government who got a larger number of votes in the previous local election show 

more loyalty to their residents. One might expect that given the finings of party 

competition levels in US states and Congress, incumbent leaders who narrowly won their 

opponents would be more likely to introduce favorable policy to residents’ request. 

However, the result of the analysis seems to be contradictory to this expectation. One 

possible reason for this is that an incumbent leader with majority political support 

considers the median wealth/income group as the main supporters for his political 

survival. In that case, an incumbent who is most attractive to the median wealth group 

win their support and more likely obtain the majority of votes by the median voting 

theorem. Some political leaders, who did not get the majority and won narrowly in the 

previous election, may have the low income group as the main supporters. This 

possibility is hardly examined by the quantitative analysis conducted in this dissertation 

but should be clarified by different approach such as the case study analysis in the future 

study. 
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CHAPTER 6  

CONCLUSION  

 

Summary of Dissertation 

 

           A policy phenomenon sometimes has multi-facets like a polyhedron because many 

stakeholders with different preferences or goals are involved in the policy process. Each 

stakeholder with different payoffs from the policy interprets the policy differently and 

attempts bargaining and negotiation to maximize their utility. Finally, the policy product 

is the result of multi processes toward equilibrium between the diverse preferences. In 

this dissertation study, I analyzed one policy case where three stakeholders with different 

preferences for the policy are in conflict to maximize their utility.  In this dissertation, I 

concentrate my efforts on the elaborate examination of multi issues in one policy case, 

based on three formal models relevant to them. Specifically the real estate property tax 

competition is the outcome from the policy process where the main issue of residents’ 

resistance against the real estate property tax is combined with the implementation 

conflict between the central and local governments. This is a rare research project where 

the median voter model and the tax competition model are applied directly to the property 

tax issue. Also, this study is unusual because in implementation studies, it is rare that 

vertical conflicts in the property tax between the central and local governments are 

analyzed by the implementation and delegation models.  Using a formal model approach 

strengthens my research project to be less vulnerable to the lack of precedent literatures 

or weak comparative empirical evidence from another site.  

         In chapter 2, the concepts of heterogeneous individuals and a median preference are 

defined and formally described to provide the foundation for the model development in 

the following chapters. For example, in the model of delegation of discretion, the local 

government is assumed to consider the predetermined preference of median residents. 

Also, in the Tiebout tax competition model, local governments consider the condition of 

the individual median resident’s utility maximization to decide how they will respond to 

the local governments. Since the median voter model analyzes interaction between 



 111

residents and governments explicitly, it first provides a model that directly represents the 

residents’ preference, secondly links the individual’s choice with the collective level 

decision- making in order to examine the influence of residents’ preferences on the tax 

decision-making by local governments, and finally justifies how the potential political 

power of voters influences the governmental decision making (on tax increases or cuts) in 

the non-election interim. The home voter hypothesis also gives a hint about how the 

residents will respond to the real estate tax policy for maximizing their fiscal utility. With 

regard to the tax competition, the property tax levied on the area of space in 

houses/condominiums causes the inequality in the tax burden and expands the 

competitive tax cuts across jurisdictions.    

         In the first part of chapter 3, the benefit-cost model of tax hike implementation 

examines the competitive property tax cuts by local governments of SMA against the tax 

hike policy the central government introduced. Based on the expected political 

benefit/cost, the frequency analysis of tax cuts over three years explains the dynamic 

process of the local government’s tax cuts under the central government’s sanctions and 

variation in the political benefit of pre-electoral competition over three years. The second 

part of chapter 3 analyzes the implementation and delegation issues in the SMA tax 

competition, which is the vertical relationship between the central government and local 

governments. Under the Nash equilibrium of the delegation model, the dominant strategy 

of the central government clings to a no-tax-cut strategy consistently. The local 

government will consider both the preferences of two different principals - the median 

residents as the political principal of the local government and the central government as 

the administrative principal of the local governments. Indeed, the average degree of tax 

cuts supports the strategic behavior of local governments between the median resident 

and the central government. Residents also modulate their voices toward the tax cuts in 

response to the strategies of the central and local governments.  In the long term, the 

delegation model predicts that the central government will try to reduce the tax discretion 

of the local government.    

          In chapter 4, the horizontal competition between local governments is formally 

modeled based on the tax competition and some implications from chapters 2 and 3 are 

combined into this model. In chapter 2, the majority (median) political preference of the 
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residents leads incumbent mayors/district chiefs to adopt a favorable policy to them. That 

is, the individual level decisions are summed up to the collective choice through the 

democratic political system. In chapter 3, the central government and the local 

governments are seeking political rents and the latter responds to the former strategically 

at the collective level. Further in chapter 4, I develop the property tax competition model, 

including the political factors based on the pure economic tax competition model by 

combining the critical implications from chapters 2 and 3. The model presented in 

chapter 4 includes the influence of the preferences of residents in the jurisdiction and the 

impact of cuts in the central government grants on the local governments’ decision 

making on the property tax competition and local resource allocation. First, the resource 

endowment is originally the microeconomic concept but becomes the politically 

interpretable factor by combining the concept of median voter with it, and finally 

indicates the political preferences of the residents in the pre-electoral competition.  

Second, the grant-in-aids determine partly the utility of residents in the jurisdiction in the 

model. In chapter 3, the impact of cuts in grant-in-aids is considered as an independent 

parameter in the model but move horizontally the quadratic function of the preferences of 

local government for the policy outcome. Finally loss in the public goods from the 

property tax cut is composed of a decrease in the property tax revenue and cuts in the 

grant-in-aids. Intuitively the cuts in the grant-in-aids will decrease the utility of the local 

governments and residents, who inevitably have to consider sanction (cuts in the grant-in-

aids) in making their choices of tax rates. Also the Nash equilibrium in the delegation of 

discretionary authority to cut the property tax is derived from the quadratic function of 

the preferences successfully. This means that the strategies of the local governments and 

the median resident consider rationally the variation in the budget for the public goods. 

Thus, in order to discuss the impact of cuts in the central grant-in-aids, the formal model 

of chapter 4 includes the fiscal independence which finally represents the relationship 

between the central government and local governments. Although the grant-in-aids are 

provided by the central government, it cannot be determined exogenously but 

endogenously because cuts in grant-in-aids are determined proportionally to the degree of 

the property tax cut.   
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Contributions 

 

            A main contribution made by the modified tax competition model for the 

economic motives and the political actions is that it weakens the assumption of the 

typical tax competition model (homogenous individual). Also it has a more complicated 

form than the simple tax competition model, which demonstrates clearly how many 

factors may comprise the conditions for the Nash equilibrium in the property tax rate 

between local governments simultaneously. Also the modified tax competition model of 

chapter 4 finally provides tests for several hypotheses, and the various empirical tests 

evaluate the conformity of the model to the case as described in the sections on empirical 

evidence. The result of the empirical analysis is consistent and stable, which in turns 

means the model explains very well the real tax competition that unfolded in the SMA.  

Fiscal independence variable obtains strong significance in all the models, and variables 

related to the median preferences for the property tax rate also achieve consistent 

statistical significance. These two results support indirectly that the sanctions against the 

noncompliance of local governments and political benefits in pre-electoral competition 

are very critical in the local government’s decisions about whether to cut and how much 

to cut the property tax rates. One notable result is that the degree of risk aversion of 

political leaders, which is measured by the political votes the incumbent candidate 

obtained, is not supported by the empirical evidence.  

            An additional contribution of this dissertation to the tax competition literature is 

that almost all the spatial econometric models recently developed are fully employed in 

the empirical analysis part and strengthen the empirical analysis of spatial data through 

the comparison of results from those models. Also three stages of geo-referenced data 

analysis examine the spatial interdependence of the observations and the causality 

between the property tax cuts and the various socio-economic factors. The introductory 

GIS analysis provides not only the visual patterns of spatial interdependence but also 

some correlations between the property tax cuts and the independent variables. Moran’s I 

statistics support the visual patterns of spatial interdependence statistically.  Further, the 

spatial econometric analysis tests the hypotheses- the causality between the tax cuts and 

the independent variables under the control of the spatial interdependence. In these three 
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stages of spatial data analysis, a higher stage of analysis is the analysis with the advanced 

method but not the dominant analysis. That is, each method is inter-complementary but 

no one is unilaterally subject to another although the GIS or Moran I is frequently used as 

the preliminary work for the spatial econometric analysis. The critical point is that the 

common results from the three stages provide strong empirical evidence for the 

expectations from the theoretical model. In spite of the small number of observations, the 

analyses of this dissertation generate clear visual evidence and statistically significant 

results. These different types of evidence support how powerful the three formal models 

are in predicting the behavior of three actors.  

    Another contribution of this study is that although Tiebout models have been 

developed and examined mainly under a decentralized political system such as found in 

western countries, this study supports strongly the possibility that Tiebout models of tax 

competition can also be applied to semi-decentralized (and non-western political) systems 

like that of Korea. In Korea’s semi-centralized system with the embedded tradition of 

centralism, only limited local government discretion is authorized.  Nevertheless, it may 

be sufficient to draw strong competition between local governments under some 

conditions such as this study covers. 

 

Limitations 

 

            With regard to the empirical analysis, the future study needs to analyze 2005 and 

2006 tax competition. As discussed in the dynamic analyses of chapter 2 and 3 over time, 

tax competition in 2005 is contrast to tax competition in 2004 in several jurisdictions. 

That is, some jurisdictions which cut the property tax in 2004 did not cut in 2005 and 

others which did not cut the tax in 2004 cut it in 2005. This pattern implies that some 

local jurisdictions try to correct the inequality in the tax burden between the property-tax-

cut and non-tax-cut local jurisdiction. Also the tax competition in 2006 occurs more 

widely over the jurisdictions because of the local election in the same year. Thus the 

empirical models for the tax competition in 2005 and 2006 should have the control 

variable over the corrective tax cut for the tax equality and the indicator of strength of 

pre-electoral competition respectively. It is intuitively predictable that the influence of 
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fiscal independence on the tax cut will be diminished as the election date comes close and 

the influence of the median preference will be more strengthened.   

            One of the popular tax competition issues is how the tax competition influences 

the redistribution of the wealth or income and the social welfare. However, the tax 

competition model in this dissertation does not analyze directly the redistributive effect of 

tax rate changes on after-tax-profits of the real estate capital within the jurisdiction and 

between jurisdictions. Intuitively, the tax cuts bring in the undersupply of the public 

goods which is more unfavorable to the poor group than the rich group. In contrast, the 

tax cuts generally decrease the tax burden on the owners of the high priced real estate. 

Poor people who do not have real estate cannot benefit from the property tax cut 

competition in the model. Therefore, the redistributive effect of tax competition should be 

formalized in a different way because it does not focus on the interaction between local 

governments but on the after-tax-profit of the real estate capital. It is predictable, 

however, the redistributive effect is also determined to maximize the utility of the median 

voter. The poor tend to prefer the strong redistribution policy and vote for higher property 

tax rates whereas the rich would likely vote for lower property tax rates. So the median 

group is a key actor under the democratic decision making institution such as majority 

voting system. 

            The empirical model does not capture the marginal utility of public goods clearly 

because I did not find a variable which represents how the public goods are necessary for 

the local jurisdiction. In the reaction function, if the marginal utility of the public good is 

low (high), then the local government would less (more) likely to respond positively to 

tax cuts in other jurisdictions (Note that the higher the marginal utility of public goods is, 

the more likely positive the slope is in Equation )9(4− and )9(4 ′− ). As far as the law of 

diminishing marginal utility of public goods is satisfied, the marginal utility of public 

goods is generally low in the local jurisdiction where necessary public goods are supplied 

enough to support the residents’ lives (Varian 2002). In contrast, the local jurisdiction 

with a large demand for the public goods has a large marginal utility of public goods. 

Therefore some variables to estimate the needs for the public goods are required to 

capture the marginal utility of public goods. For example, the number of old people to be 
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admitted per one asylum for the aged or the number of students per one class may be a 

good indicator to measure the need for the public goods. However, it is hard to capture 

the impact of the need for the public goods precisely. The social need for the public 

goods is also determined by the median voters although the formal model does not clarify 

this. Thus we have to estimate the median’s needs for the public goods in order to capture 

precisely the impact of the marginal utility of public goods on the tax competition. Also, 

the marginal utility of public goods may move with the individual labor resource 

endowment in the same direction. If median residents in one local jurisdiction are poorer 

than median residents in other jurisdictions, then they are more dependent on the public 

goods such as the public hospital/high school or public apartment than richer median 

residents in other jurisdictions are. This means that when iυ  increases, ( ia+1 ) also 

increases, and vice and versa. Under this condition, the impact of iυ  is hard to estimate 

separately from the influence of ( ia+1 ) on the tax competition.  

    

Epilogue 

            Originally the central government introduced the property tax hike to mitigate the 

problem of inequity in the tax burden. Prior to 2004, rich people with high-priced real 

estate property have enjoyed the property tax burden for long time because the property 

tax rate was very low and the assessed value of real estate for the property tax levy 

(official price by the central government) did not represent the real market price of real 

estate property. Therefore, the property tax hike aimed at putting more tax burden on the 

rich people with high-priced real estate 

            Conflicts in the property tax hike between three actors with three different 

preferences stem from gaps in understandings about one fact. That is, the central 

government introduced the property tax hike since it expected that the high property tax 

burdens would be very easily pinned to the owners of high-priced real estate, but it 

underestimated the opposition from the median income groups that would bear the 

increased property tax burden. The central government also insisted that the main 

beneficiary group would be the poor and the median income earners and the cost bearing 

group would be the owner in the high priced real estate property. The central government 

criticized initially that the complaints about the tax hike were totally from the higher 
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income groups or real estate speculators. Increasing the property tax burden, however, 

was more serious to the median income residents than the rich people because most of the 

median income group bought their house with a mortgage loan. The high property tax 

caused a decrease in the disposal income and loss in the net profit of their investment in 

real estate property, which in turn led the median income group to resist against the 

property tax hike. In sum, the conflict between residents and central government is 

seemingly interest politics (Birkland 2001, p142~45). However, residents are not a small 

interest group, who avoid the cost concentrated on them, but the median voters who can 

create the majority power over the local government in pre-electoral competition.    

            With regard to the increasing tax burdens on the real estate owners under the 

property tax hike system, the central government refuted the complaints from the median 

residents and asserted that the increased tax burdens on the median income family by the 

property tax hike is not so big but acceptable. Even if the central government’s debate 

about the tax burden was right, there was another reason why the median income group 

still resists strongly against the property tax hike. That is, if the tax payers expected that 

they are paying a high cost exceeding the benefits they get from the public goods or if 

they believe that they are paying more costs for the public policy than other tax payers 

are paying, they are likely to act against the policy. Indeed, except for the direct transfer 

of income, the tax payers do not recognize exactly how much benefit they get from the 

public services because a considerable part of the benefits does not belong to the 

individual beneficiary but to the society or community. In contrast, they know exactly 

how much taxes they pay and know well that the taxes they paid are not always used for 

themselves. Thus, as a cost bearing group, tax payers may often exaggerate their tax 

burden and, as a beneficiary group, they underestimate the benefit of public services. In 

case of the SMA, however, the political leaders and policy makers of the central 

government failed to notice that the tax payers would determine their political action 

based on their belief or interpretation about what the outcome of the property tax hike 

might be rather than the actual outcome of it (Lowi 1964,). As the central government 

insisted strongly, the additional tax burden on the median group under the tax hike might 

be relatively small to the tax burden on a higher income group but the median group and 

its allies surely believed that the additional tax burden by the tax hike would seriously 
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reduce their net profit (Steinberger 1980). This dissertation did not argue about the 

psychological aspect of the behavior of stakeholders but put its focus on the rational 

choices of the stakeholders under the assumption that they know perfectly other’s payoff 

as well as their own payoff.  In the real world, however, I cannot deny that their 

subjective expectations, interpretation about and confidence in the policy outcomes 

sometimes determine their actions for or against the policy although they are imperfect, 

misunderstood and biased.  
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APPENDIX A: Real Estate Property Tax Burden in South Korea 

 

            According to the Bank of Korea, the Central Bank of South Korea (2005), the 

ratio of real estate property tax to GDP is just 0.6% in South Korea in 2003 whereas it is 

3.3% in England, 2.8% in the United States and 2.1% in Japan in 2003. The real estate 

property tax burden is very low comparing to other OECD countries which have a higher 

income level.   Also, the ratio of real estate property tax burden to total real estate based 

tax is 23.4% in South Korea whereas it is 88.5% in England, 98.3% in the United States 

and 95.2% in Japan. Here, real estate based tax is the sum of the real estate transaction 

tax and real estate property tax. Real estate transaction tax is levied on the acquisition of 

real estate property and the registration of real estate property obtained when transaction 

of it actually occurs). With regards to above two ratios, South Korea has the justification 

for the property tax hike to improve the tax equity and to meet the real estate property tax 

level of other OECD countries. However, the ratio of total real estate based tax to 

national GDP is 2.3% in South Korea, 3.8% in England, 2.9% in the United States and 

2.2% in Japan. Here, one notable thing, clear difference is that South Korea has really 

high ratio of real estate transaction tax relative to other three countries. In the long run, 

tax payers have not-a-quite different tax burden across the countries when they get, own 

and sell. This in turns means the rates of after-all taxes-profits from the real estate 

property will not have the big gap between countries.  Also Korean real estate owners 

have to pay about 50% of net profit from their real estate property the when they sell it in 

order to prevent the real estate speculation. When the period of real estate related 

activities is divided into three (Buy →Own→Sell), only the second period has remained 

low taxed before the 20004 property tax hike whereas the first and third period are very 

high taxed. So the owners have preferred having much real estate to saving their money 

in the bank long time. However, property tax hikes over three years are expected to 

increase the real estate property tax burden sharply and the real estate owners face high 

tax burden through all three periods. 
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APPENDIX B: TABLES 

 

 

Table 2.1. Types of residence in Seoul Metropolitan Area 

Area Types 
Ratio of own house 
family in each type 

Ratio of each housing type 
in own house family 

Subtotal 65.7 100.0

Single house 78.5 30.5

Condominium 58.9 45.6

Row houses  71.1 12.2

Multiplex house  64.4 9.1

 
 
 
Seoul 

Others 56.3 0.0

Subtotal 71.8 100.0

Single house 80.8 21.3

Condominium 71.9 55.2

Row houses  66.9 12.2

Multiplex house  63.8 9.2

Incheon 
 
 
 Others 61.5 2.2

Subtotal 67.7 100.0

Single house 78.8 27.7

Condominium 64.5 53.9

Row houses  66.4 11.5

Multiplex house  61.9 4.7

Others 53.8 2.2

Gyung-gi 
 
 
 
 Total 67.4 100

 

 

Table 3.1. Property Tax Cuts over Time 

                                                       Year     

Tax Cuts 2004 2005 2006 

No. of Tax Cuts in SMA 25 29 37

Mean among all sixty observations (%) 8.85 15.08 19.75

Mean among tax cuts observations (%)   21.2 31.20 32.02

No. of Tax Cuts In Seoul 20 15 20

No. of Tax Cuts In Gyung-gi 5 14 17

No. of Tax Cuts In Inchoen 0 0 0
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Table 3.2 Descriptive Statistics of Tax Cuts over Time   

                           Yr 
% of Tax cut 2004 2005 2006

Mean of all Sixty*  8.85 15.08 19.75
Mean** 21.2 31.20 32.02
Max 30 50 50
Min 10 10 10

50% 0 8 11
40% 0 2 3
30% 6 6 7
25% 0 0 1
20% 14 10 11

15% 2 0 1
10% 3 3 3

SUM 25 29 37

*: all sixty local jurisdictions  
**: only local jurisdictions which cut the property tax 

 

 

Table 4.2. Variables and Measures 

   Variables Description/Measures 

Dependent 
Variable % of Tax Cut 

What percentage the local government cut the property 
tax. For example, a jurisdiction cut the tax 30% then 30 
is % of Tax Cut. 

 Cut or Not Whether the local government cut the property tax or not  

Independent 
Variable   

Fiscal Health 
Variable 

Degree of Financial 
Independence (Own source revenue / total expenditure)×100% 

Preferred Jurisdiction 
(Dummy) 

Areas with high priced real estate are coded by 1 and less 
preferred areas are coded by 0  

House Price Index House Price Index in 2003 (2003=100) 

Proxy for 
Invested Capital  
(Preference) 
 Condominium Price Condominium Price per 3.3 

2
m in 2004 

Demand for 
Social Welfare 

The ratio of 
government subsidy 
Recipient 

The ratio of residents who depend on the government 
basic life subsidy and do not have regular income 

Size of local 
jurisdiction Population LN(population) 

Political Ideology 
The opposite party is coded by 1 and the government 
party is coded by 0 

Political 
Preference 
 % of Votes Obtained 

The percentage of votes the incumbent political leader in 
the local jurisdiction obtained in the last local election 
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Table 5.1. Descriptive Statistics  

Variable Observation Mean Std. Dev. Min Max 

% of Tax Cut 60 8.85 11.15 0 30

Cut or Not 60 0.42 0.50 0 1
Degree of Fiscal 
Independence 60 46.44 15.99 20.1 92.7

The ratio of Poor 60 0.02 0.01 0.0066 0.0406

Population 60 385870.50 218126.90 68641 1042132

Preferred Juris. 60 0.32 0.47 0 1

House Price Index 60 99.83 1.42 94.23 102.35

Condominium Price 60 692.58 385.91 142 1843

Political Ideology 60 0.87 0.34 0 1
% of Votes 
Obtained 60 50.91 8.57 24.2 71.5

 

 

Table 5.2 Moran’s I statistic for Model with Border Matrix 

Moran's I (Border Matrix) 

Variables  I E(I) Sd(I) Z p-value* 

Tax Cut 0.321 -0.017 0.076 4.425 0.000
Fiscal Independence 0.159 -0.017 0.075 2.359 0.009
Ratio of Poor 0.128 -0.017 0.075 1.922 0.027
LN(population) 0.042 -0.017 0.076 0.776 0.219
House Price Index t-1 0.17 -0.017 0.072 2.593 0.005
Preferred Jurisdiction 0.225 -0.017 0.077 3.159 0.001
Condominium Price 0.604 -0.017 0.075 8.327 0.000
Votes Obtained 0.083 -0.017 0.075 1.335 0.091
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Table 5.3. Moran’s I statistic for Model with Distance Matrix 

Moran’s I (distance Matrix) 

Variables I E(I) Sd(I) z p-value* 

Tax Cut 0.126 -0.017 0.033 4.369 0.000

Fiscal Independence 0.029 -0.017 0.032 1.442 0.075

Ratio of Poor 0.063 -0.017 0.032 2.488 0.006

LN(population) 0.023 -0.017 0.032 1.247 0.106

House Price Index 1−t  0.012 -0.017 0.031 0.943 0.173

Preferred Jurisdiction  0.064 -0.017 0.033 2.484 0.006

Condominium Price 0.116 -0.017 0.032 4.155 0.000

Votes Obtained -0.005 -0.017 0.032 0.371 0.355

 

 

Table 5.4. Diagnostic Analysis for Model Selection 

Diagnostics for Model Selection : HPI and Preference Dummy 

                       Weight 
Matrix 
Test                         Border Matrix Model Distance Matrix Model 

Test                             Statistic Df p-value  Statistic Df p-value 

Spatial error:                  

Moran's I                        2.565 1 0.01 3.513 1 0

Lagrange multiplier        4.379 1 0.036 4.411 1 0.036
Robust Lagrange 
multiplier       1.074 1 0.3 2.767 1 0.096

Spatial lag:                    

Lagrange multiplier        9.958 1 0.002 9.683 1 0.002
Robust Lagrange 
multiplier       6.654 1 0.01 8.038 1 0.005
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Table 5.5. Tax Competition, OLS and Spatial Models I 

Tax Cut 

Reg model 
Coefficient 

(t value) 

WB(lag) 
Coefficient 
(z value) 

WB(error) 
Coefficient 
(z value) 

WD(lag) 
Coefficient 
(z value) 

WD(error) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.302*** 
(3.97) 

0.278*** 
(4.18) 

0.274*** 
(3.96) 

0.302*** 
(4.52) 

0.298*** 
(4.33) 

Ratio of Poor 
75.60 
(0.44) 

219.92 
(1.42) 

170.51 
(1.08) 

178.98 
(1.17) 

183.69 
(1.17) 

LN(population) 
5.46*** 
(2.78) 

5.48*** 
(3.22) 

5.74*** 
(3.28) 

5.54*** 
(3.21) 

5.41*** 
(3.06) 

House Price 

Index 1−t  
2.95*** 
(3.68) 

2.44*** 
(3.41) 

2.22*** 
(2.76) 

2.78*** 
(3.93) 

2.63*** 
(3.60) 

Votes Obtained  
0.21 

(1.58) 
0.16 

(1.38) 
0.153 
(1.33) 

0.216* 
(1.89) 

0.220* 
(1.89) 

Constant 
-380.78*** 

(-4.25) 
-333.08*** 

(-4.2) 
-309.45*** 

(-3.50) 
-374.31*** 

(-4.74) 
-352.87*** 

(-4.33) 

ρ   
0.409*** 

(3.12)  
0.739*** 

(3.60)  

λ    
0.421** 
(2.51)  

0.721*** 
(3.05) 

Variance ratio        0.483  0.532 0.357 0.508 0.424 

Squared Correlation      0.435 0.567 0.471 0.557 0.477 

Sigma            8.377 7.28 7.48 7.37 7.53 

Log likelihood  -205.33 -207.05 -206.06 -207.309 
Wald test  
(probability)  

9.75 
(0.002) 

6.32  
(0.012) 

12.95  
(0.000) 

9.32  
(0.002) 

LR test 
(probability)  

8.362 
 (0.004) 

4.917 
 (0.027) 

6.895 
 (0.009) 

4.42 
(0.036) 

LM test 
(probability)  

9.96 
(0.002) 

4.38  
(0.036) 

9.68 
 (0.002) 

4.41 
 (0.036) 

※ The result of OLS provides 2R , 2
R (Adjusted 2

R ), and MSE  instead of Variance ratio, 

Squared correlation, and Sigma.  

※ LR test and LM test means Likelihood Ratio Test and Lagrange Multiplier Test. 
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Table 5.6. Tax Competition, OLS and Spatial Models II  

Tax Cut 

Reg model 
Coefficient 

(t value) 

WB(lag) 
Coefficient 
(z value) 

WB(error) 
Coefficient 
(z value) 

WD(lag) 
Coefficient 
(z value) 

WD(error) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.178** 
(2.27) 

0.170** 
(2.53) 

0.173** 
(2.55) 

0.189*** 
(2.69) 

0.204*** 
(2.86) 

Ratio of Poor 
250.61 
(1.43) 

380.17** 
(2.44) 

310.04** 
(1.99) 

325.57** 
(2.04) 

316.70** 
(1.97) 

LN(population) 
3.35* 
(1.81) 

3.73** 
(2.34) 

3.91** 
(2.43) 

3.55** 
(2.15) 

3.26* 
(1.95) 

Preferred 
Jurisdiction 

11.96*** 
(4.22) 

10.38*** 
(4.18) 

9.96*** 
(3.82) 

10.85*** 
(4.23) 

10.52*** 
(4.02) 

Votes Obtained  
0.196 
(1.55) 

0.144 
(1.32) 

0.161 
(1.51) 

0.208* 
(1.84) 

0.211* 
(1.87) 

Constant 
-60.19** 
(-2.43) 

-68.144*** 
(-3.18) 

-66.164*** 
(-3.15) 

-71.76*** 
(-3.19) 

-63.85*** 
(-2.84) 

ρ   
0.421*** 

(3.34)  
0.680*** 

(2.92)  

λ    
0.484*** 

(3.11)  
0.674** 
(2.56) 

Variance ratio     0.514 0.566 0.401 0.534 0.463 

Squared Corr.     0.469 0.601 0.507 0.568 0.508 

Prob > F 0.000 0.000 0.000 0.000 0.000 

Sigma            8.13 6.99 7.07 7.27 7.38 

Log likelihood  -202.94 -204.07 -205.012 -205.89 

Wald test   
11.141 
(0.001) 

9.643 
(0.002) 

8.51 
(0.004) 

6.577 
(0.01) 

LR test  
9.458 

(0.002) 
7.206 

(0.007) 
5.32 

(0.021) 
3.546 
(0.06) 

LM test  
11.365 
(0.001) 

6.797 
(0.009) 

7.119 
(0.008) 

3.540 
(0.06) 
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Table 5.7. Spatial Lag Model with Quarterly Distance Weights I 

Tax Cut 

WB(lag) 
Coefficient 
(z value) 

WD1(lag) 
Coefficient 
(z value) 

WD2(lag) 
Coefficient 
(z value) 

WD3(lag) 
Coefficient 
(z value) 

WD4(lag) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.278*** 
(4.18) 

0.275*** 
(4.16) 

0.300*** 
(4.54) 

0.301*** 
(4.57) 

0.302*** 
(4.52) 

Ratio of Poor 
219.92 
(1.42) 

231.28 
(1.49) 

188.66 
(1.24) 

199.76 
(1.32) 

178.98 
(1.17) 

LN(population) 
5.48*** 
(3.22) 

5.44*** 
(3.21) 

5.81*** 
(3.40) 

5.75*** 
(3.38) 

5.54*** 
(3.21) 

House Price 

Index 1−t  
2.44*** 
(3.41) 

2.48*** 
(3.49) 

2.88*** 
(4.12) 

2.86*** 
(4.11) 

2.78*** 
(3.93) 

Votes Obtained  
0.160 
(1.38) 

0.161 
(1.41) 

0.223** 
(1.96) 

0.220* 
(1.95) 

0.216* 
(1.89) 

Constant 
-333.08*** 

(-4.2) 
-337.07*** 

(-4.28) 
-387.797*** 

(-4.97) 
-385.566*** 

(1.95) 
-374.31*** 

(-4.74) 

ρ  
0.409*** 

(3.12) 
0.474*** 

(3.26) 
0.669*** 

(3.59) 
0.731*** 

(3.87) 
0.739*** 

(3.60) 

Variance ratio        0.532 0.535 0.519 0.519 0.508 

Squared Corr.         0.567 0.571 0.566 0.570 0.557 

Sigma            7.28 7.25 7.29 7.26 7.37 

Log likelihood -205.33 -205.07 -205.477 -205.24 -206.06 

Wald test  
9.75 

 (0.002) 
10.62  

(0.001) 
12.95 

(0.000) 
14.96 

(0.000) 
12.95 

 (0.000) 

LR test 
8.36 

 (0.004) 
8.88 

 (0.003) 
8.07 

(0.005) 
8.54 

(0.003) 
6.90 

 (0.009) 

LM test 
9.96 

 (0.002) 
11.44 

(0.001) 
10.29 

(0.001) 
8.54 

(0.003) 
9.68 

 (0.002) 
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Table 5.8. Spatial Error Model with Quarterly Distance Weights I 

Tax Cut 

WB(error) 
Coefficient 
(z value) 

WD1(error) 
Coefficient 
(z value) 

WD2(error) 
Coefficient 
(z value) 

WD3(error) 
Coefficient 
(z value) 

WD4(error) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.274*** 
(3.96) 

0.266*** 
(3.71) 

0.293*** 
(4.28) 

0.284*** 
(3.81) 

0.298*** 
(4.33) 

Ratio of Poor 
170.51 
(1.08) 

85.08 
(0.52) 

198.84 
(1.26) 

166.18 
(0.95) 

183.69 
(1.17) 

LN(population) 
5.74*** 
(3.28) 

4.76*** 
(2.69) 

5.44*** 
(3.11) 

3.83** 
(2.08) 

5.41*** 
(3.06) 

House Price 

Index 1−t  
2.22*** 
(2.76) 

1.342 
(1.22) 

2.70*** 
(3.73) 

1.76 
(1.30) 

2.63*** 
(3.60) 

Votes Obtained  
0.153 
(1.33) 

0.202* 
(1.70) 

0.221* 
(1.93) 

0.216* 
(1.68) 

0.22* 
(1.89) 

Constant 
-309.45*** 

(-3.50) 
-209.02* 
(-1.81) 

-360.21*** 
(-4.45) 

4.03 
(0.06) 

-352.87*** 
(-4.33) 

λ  
0.421** 
(2.51) 

0.601*** 
(3.86) 

0.653*** 
(2.95) 

0.731*** 
(3.60) 

0.721*** 
(3.05) 

Variance ratio        0.357 0.264 0.421 0.347 0.424 

Squared Corr.         0.471 0.359 0.476 0.364 0.477 

Sigma            7.48 7.78 7.52 8.15 7.53 

Log likelihood -207.05 -210.15 -207.22 -212.18 -207.31 

Wald test  
6.32** 
(0.012) 

14.93*** 
(0.000) 

8.67*** 
(0.003) 

12.93*** 
(0.000) 

9.32*** 
(0.002) 

LR test 
4.92** 
(0.027) 

10.22*** 
(0.001) 

4.58** 
(0.032) 

6.59*** 
(0.010) 

4.42** 
(0.036) 

LM test 
4.38** 
(0.036) 

11.68*** 
(0.001) 

3.90** 
(0.048) 

8.62*** 
(0.003) 

4.41** 
(0.036) 
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Table 5.9. Spatial Lag Model with Quarterly Distance Weights II 

Tax Cut 

WB(lag) 
Coefficient 
(z value) 

WD1(lag) 
Coefficient 
(z value) 

WD2(lag) 
Coefficient 
(z value) 

WD3(lag) 
Coefficient 
(z value) 

WD(lag) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.170** 
(2.53) 

0.167** 
(2.49) 

0.186*** 
(2.66) 

0.188*** 
(2.69) 

0.189*** 
(2.69) 

Ratio of Poor 
380.17** 

(2.44) 
389.27** 

(2.49) 
325.66** 

(2.04) 
332.46** 

(2.08) 
325.57** 

(2.04) 

LN (population) 
3.730** 
(2.34) 

3.66** 
(2.3) 

3.72** 
(2.24) 

3.68** 
(2.22) 

3.55** 
(2.15) 

Preferred 
Jurisdiction 

10.38*** 
(4.18) 

10.42*** 
(4.21) 

10.91*** 
(4.25) 

10.76*** 
(4.18) 

10.85*** 
(4.23) 

Votes Obtained  
0.144 
(1.32) 

0.149 
(1.36) 

0.215* 
(1.89) 

0.213* 
(1.88) 

0.208* 
(1.84) 

Constant 
-68.14*** 

(-3.18) 
-68.01*** 

(-3.18) 
-73.06*** 

(-3.22) 
-73.26*** 

(-3.24) 
-71.76*** 

(-3.19) 

ρ  
0.421*** 

(3.34) 
0.480*** 

(3.41) 
0.575*** 

(2.70) 
0.629*** 

(2.80) 
0.680*** 

(2.92) 

Variance ratio        0.566 0.568 0.539 0.539 0.534 

Squared Corr.         0.601 0.602 0.567 0.569 0.568 

Sigma            6.99 6.98 7.28 7.26 7.27 

Log likelihood -202.94 -202.82 -204.97 -204.89 -205.01 

Wald test  
11.14*** 
(0.001) 

11.65 
(0.001) 

7.29 
(0.007) 

7.84 
(0.005) 

8.51 
(0.004) 

LR test 
9.46 

(0.002) 
9.69 

(0.002) 
5.41** 
(0.02) 

5.57 
(0.018) 

5.32 
(0.021) 

LM test 
11.37 

(0.001) 
12.51 

(0.000) 
6.95 

(0.008) 
8.00 

(0.005) 
7.12 

(0.008) 
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Table 5.10. Spatial Error Model with Quarterly Distance Weights II 

Tax Cut 

WB(error) 
Coefficient 
(z value) 

WD1(error) 
Coefficient 
(z value) 

WD2(error) 
Coefficient 
(z value) 

WD3(error) 
Coefficient 
(z value) 

WD(error) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.173** 
(2.55) 

0.173** 
(2.54) 

0.198*** 
(2.78) 

0.203*** 
(2.86) 

0.204*** 
(2.86) 

Ratio of Poor 
310.04** 

(1.99) 
314.08** 

(2.02) 
314.23** 

(1.95) 
320.19** 

(1.99) 
316.70** 

(1.97) 

LN(population) 
3.91** 
(2.43) 

3.73** 
(2.33) 

3.27** 
(1.96) 

3.35** 
(2.01) 

3.26* 
(1.95) 

Preferred 
Jurisdiction 

9.96*** 
(3.82) 

9.94*** 
(3.85) 

10.66*** 
(4.08) 

10.48*** 
(4.01) 

10.52*** 
(4.02) 

Votes Obtained  
0.161 
(1.51) 

0.160 
(1.52) 

0.210* 
(1.86) 

0.209* 
(1.87) 

0.211* 
(1.87) 

Constant 
-66.16*** 

(-3.15) 
-63.99*** 

(-3.06) 
-63.08*** 

(-2.84) 
-64.90*** 

(-2.90) 
-63.85*** 

(-2.84) 

λ  
0.484*** 

(3.11) 
0.542*** 

(3.15) 
0.576** 
(2.31) 

0.648** 
(2.58) 

0.674** 
(2.56) 

Variance ratio        0.401 0.391 0.462 0.462 0.463 

Squared Corr.         0.507 0.508 0.509 0.508 0.508 

Sigma            7.07 7.08 7.4 7.36 7.38 

Log likelihood -204.07 -204.118 -205.995 -205.71 -205.89 

Wald test  
9.64 

(0.002) 
9.93  

(0.002) 
5.31 

 (0.021) 
6.67  

(0.010) 
6.58 

(0.01) 

LR test 
7.21 

(0.007) 
7.11  

(0.008) 
3.36  

(0.067) 
3.92 

 (0.048) 
3.55 

(0.06) 

LM test 
6.80 

(0.009) 
7.20  

(0.007) 
3.10  

(0.080) 
4.11  

(0.043) 
3.54 

(0.06) 
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Table 5.11. Diagnostic Analysis for Model Selection: Condominium Price 

Diagnostics: Model Selection: the condominium price 

 Border Matrix  Distance Decay Matrix 

Test                            Statistic Df p-value Statistic Df p-value 

Spatial error:                  

Moran's I                     0.604 1 0.546 1.059 1 0.290
Lagrange multiplier           1.35 1 0.245 0.862 1 0.353
Robust Lagrange 
multiplier    1.77 1 0.183 1.92 1 0.166

Spatial lag:                    

Lagrange multiplier           6.17 1 0.013 11.02 1 0.001
Robust Lagrange 
multiplier    6.59 1 0.010 12.07 1 0.001
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Table 5.12. Spatial Lag Model with Quarterly Distance Weights III 

Tax Cut 

WB(lag) 
Coefficient 
(z value) 

WD1(lag) 
Coefficient 
(z value) 

WD2(lag) 
Coefficient 
(z value) 

WD3(lag) 
Coefficient 
(z value) 

WD4(lag) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.204*** 
(2.78) 

0.203*** 
(2.77) 

0.206*** 
(2.79) 

0.207*** 
(2.83) 

0.208*** 
(2.83) 

Ratio of Poor 
281.84* 
(1.68) 

286.57* 
(1.77) 

278.12* 
(1.65) 

293.17* 
(1.75) 

286.56* 
(1.71) 

LN(population) 
4.42** 
(2.54) 

4.38** 
(2.51) 

4.53** 
(2.58) 

4.52*** 
(2.60) 

4.42** 
(2.54) 

Condominium 
Price 

1.02 210−× ** 

(2.51) 

1.02 210−× ** 

(2.50) 

1.19 210−×  *** 

(3.28) 

1.18 210−× *** 

(3.33) 

1.19 210−× *** 

(3.35) 

Votes Obtained  
0.082 
(0.64) 

0.085 
(0.67) 

0.107 
(0.82) 

0.107 
(0.84) 

0.102 
(0.80) 

Constant 
-75.86*** 

(-3.24) 
-75.77*** 

(-3.24) 
-81.19*** 

(-3.39) 
-82.33*** 

(-3.47) 
-81.09*** 

(-3.42) 

ρ  
0.276* 
(1.67) 

0.315* 
(1.69) 

0.419 
(1.60) 

0.514** 
(1.92) 

0.549* 
(1.87) 

Variance ratio        0.507 0.508 0.504 0.508 0.504 

Squared Corr.         0.523 0.525 0.517 0.526 0.523 

Sigma            7.64 7.64 7.68 7.61 7.63 

Log likelihood -207.58 -207.57 -207.807 -207.40 -207.57 

Wald test  
2.81 

 (0.094) 
2.86 

 (0.091) 
2.55 

(0.111) 
3.70 

(0.054) 
3.48 

 (0.062) 

LR test 
2.61 

 (0.106) 
2.63 

 (0.105) 
2.18 

(0.140) 
2.98 

(0.084) 
2.64 

 (0.105) 

LM test 
2.72 

 (0.099) 
2.87 

 (0.090) 
2.20 

(0.138) 
3.47 

(0.062) 
2.99 

 (0.084) 
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Table 5.13. Spatial Error Model with Quarterly Distance Weights III 

Tax Cut 

WB(error) 
Coefficient 
(z value) 

WD1(error) 
Coefficient 
(z value) 

WD2(error) 
Coefficient 
(z value) 

WD3(error) 
Coefficient 
(z value) 

WD4(error) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.216*** 
(2.93) 

0.215*** 
(2.92) 

0.201*** 
(2.60) 

0.209*** 
(2.73) 

0.207*** 
(2.69) 

Ratio of Poor 
207.79 
(1.24) 

216.78 
(1.30) 

248.43 
(1.46) 

253.34 
(1.51) 

252.66 
(1.50) 

LN(population) 
4.57*** 
(2.60) 

4.49*** 
(2.58) 

4.32** 
(2.42) 

4.35** 
(2.46) 

4.34** 
(2.44) 

Condominium 
Price 

1.09 210−× ** 

(2.49) 

1.10 210−× ** 

(2.53) 

1.28 210−× *** 

(2.91) 

1.18 210−× *** 

(2.93) 

1.21 210−× *** 

(2.92) 

Votes Obtained  
0.108 
(0.87) 

0.107 
(0.86) 

0.091 
(0.66) 

0.104 
(0.79) 

0.102 
(0.76) 

Constant 
-76.22*** 

(-3.28) 
-75.38*** 

(-3.26) 
-73.59*** 

(-3.10) 
-74.76*** 

(-3.17) 
-74.45*** 

(-3.14) 

λ  
0.288 
(1.40) 

0.325 
(1.41) 

0.229 
(0.49) 

0.426 
(1.06) 

0.399 
(0.87) 

Variance ratio        0.446 0.441 0.463 0.443 0.450 

Squared Corr.         0.487 0.488 0.492 0.490 0.491 

Sigma            7.69 7.70 7.84 7.70 7.80 

Log likelihood -208.03 -208.06 -208.79 -208.49 -208.62 

Wald test  
1.97 

 (0.161) 
1.95 

(0.163) 
0.244 

(0.621) 
1.132 

(0.287) 
0.760 

(0.383) 

LR test 
1.730 

 (0.188) 
1.670 

(0.196) 
0.206 

(0.650) 
0.809 

(0.368) 
0.560 

(0.454) 

LM test 
1.284 

 (0.257) 
1.298 

(0.255) 
0.091 

(0.763) 
0.455 

(0.500) 
0.305 

(0.581) 
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Table 5.14. Spatial Lag Model with Modified Matrices      

Tax Cut 

WD(lag) 
Coefficient 
(z value) 

WD(lag) 
Coefficient 
(z value) 

WDRE(lag) 
Coefficient 
(z value) 

WDRE(lag) 
Coefficient 
(z value) 

WDRT(lag) 
Coefficient 
(z value) 

WDRT(lag) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.368*** 
(3.56) 

0.251*** 
(2.57) 

0.369*** 
(3.58) 

0.253*** 
(2.58) 

0.365*** 
(3.61) 

0.257*** 
(2.65) 

Ratio of Poor 
0.072 
(0.67) 

0.262** 
(2.43) 

0.067 
(0.62) 

0.257** 
(2.37) 

0.078 
(0.74) 

0.249**       
(2.33) 

LN(population) 
0.224** 
(2.23) 

0.224** 
(2.46) 

0.228** 
(2.26) 

0.226** 
(2.48) 

0.222** 
(2.26) 

0.220**       
(2.43) 

HPI 1−t  
0.187** 
(2.05)  

0.187** 
(2.04)  

0.189** 
(2.11)  

Local Preference  
0.463*** 

(4.33)  
0.466*** 

(4.34)  
0.439***      

(4.08) 
Votes  
Obtained 

0.147 
(1.58) 

0.103 
(1.21) 

0.150 
(1.61) 

0.107 
(1.25) 

0.146 
(1.61) 

0.109        
(1.28) 

Constant 
-0.049*** 

(3.19) 
-0.049 
(-0.60) 

-0.063 
(-0.70) 

-0.060 
(-0.74) 

-0.183** 
(-2.04) 

-0.165**      
(-1.98) 

ρ  
0.560*** 

(3.19) 
0.547*** 

(3.24) 
0.553*** 

(3.12) 
0.528*** 

(3.12) 
0.567*** 

(3.78) 
0.512***      

(3.28) 
2

R  0.449 0.554 0.445 0.486 0.486 0.557 
2

R    0.398 0.5124 0.393 0.439 0.439 0.516 
2

Sigma       0.485 0.3952 0.488 0.461 0.461 0.391 

Log likelihood -43.84 -37.66 -44.01 -42.56 -42.56 -37.32 
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Table 5.15. Spatial Error Model with Modified Matrices II     

Tax Cut 

WB(error) 
Coefficient 
(z value) 

WD(error) 
Coefficient 
(z value) 

WDRE (error) 
Coefficient 
(z value) 

WDRT(error) 
Coefficient 
(z value) 

Fiscal  
Independence 

0.257***         
(3.53)          

0.275*** 
(3.67)          

0.276***         
(3.70) 

0.267***         
(3.50) 

Poor 
82.76          
(0.52)          

66.83          
(0.41)          

63.17         
(0.39) 

61.55          
(0.38) 

LN(pop) 
4.39**        
(2.46)          

3.60** 
(1.95)          

3.69**         
(2.01) 

3.70**         
(1.98) 

HPI 1−t  
2.34          

(1.15 )         
4.23** 
(2.02)          

4.20**         
(2.01) 

4.68**        
(2.22) 

Votes  
Obtained  

0.179          
(1.52)          

0.256** 
(2.09)          

0.255**         
(2.07) 

0.252**        
(2.05) 

Constant 
-71.05***        

(-3.04)         
-68.58       
 (-2.78) 

-69.50***       
  (-2.84) 

-69.85***        
(-2.76) 

λ  
0.461***         

(3.14)          
0.712*** 

(4.09)          
0.710***        

(4.08) 
0.622***         

(3.82) 

2
R  0.494    0.467    0.469 0.462 

2
R    0.447    0.418    0.420 0.412 

2
Sigma       61.84    65.14    64.92 65.71 

Log-likelihood   -189.70    -190.58   -190.49 -190.88 
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Table 5.16. Generalized Spatial Econometric Analysis 

Tax Cut 

WB(Gen) 
Coefficient 
(z value) 

WD(Gen) 
Coefficient 
(z value) 

WDREG(Gen) 
Coefficient 
(z value) 

WDRT(Gen) 
Coefficient 
(z value) 

Fiscal  
Independence 

0.043          
(1.22) 

0.188***        
(3.26)         

0.201***         
(3.24) 

0.257***         
(3.79) 

Poor 
188.96**         

(2.32)          
-211.93*        
(-1.71)         

231.17*        
(1.80) 

140.73         
(0.94) 

LN(pop) 
1.24         

(1.45)          
-0.205        
(-0.14)         

-0.109        
 (-0.07) 

3.89**         
(2.29) 

HPI 1−t  
1.21          

(1.50)         
8.36***        
(5.69)         

7.85***         
(4.91) 

5.57***         
(2.89) 

Votes  
Obtained  

0.148***         
(2.68)          

0.361***        
(3.38)         

0.306***        
(2.72) 

0.277**         
(2.32) 

Constant 
-30.76**        
(-2.47)         

-31.66        
 (-1.45)         

-30.08         
(-1.34) 

-91.02***        
(-3.95) 

ρ  
1.14***        
(66.62)         

1.57***        
(14.85)         

1.53***        
(19.41) 

1.43***       
(201.84) 

λ  
-2.64***       
(-178.82)        

-5.17***      
 (-81.88)        

-4.53***        
(-31.98) 

-0.646         
(-1.26) 

2
R   0.807  0.615 0.587 0.532 

2
R    0.789  0.579 0.549 0.488 

2
Sigma       23.64 47.06 50.44 57.24 

Log-likelihood      -143.35 -149.56 -154.367 -156.12 
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Table 5.17. Degree of Tax Cut and Political Ideology 

Tax Cut 

WB(lag) 
Coefficient 
(z value) 

WB(error) 
Coefficient 
(z value) 

WD(lag) 
Coefficient 
(z value) 

WD(error) 
Coefficient 
(z value) 

Fiscal 
Independence 

 0.288*** 
(4.29) 

0.279*** 
(3.98) 

0.318*** 
(4.64) 

0.313*** 
        (4.43) 

Ratio of Poor 
234.73 
(1.50) 

197.16 
(1.24) 

187.76 
(1.19) 

193.51 
(1.19) 

LN(population) 
5.774*** 

(3.31) 
5.99*** 
(3.38) 

5.919*** 
(3.30) 

5.759*** 
(3.13) 

HPI 1−t  
2.620*** 

(3.50) 
2.358*** 

(2.79) 
3.047*** 

(4.09) 
2.883*** 

(3.74) 

Political ID 
-1.335 
(-0.46) 

-0.806 
(-0.27) 

-1.606 
(-0.53) 

-1.081 
(-0.36) 

Constant 
-346.70*** 

(-4.19) 
-319.10*** 

(-3.45) 
-394.39*** 

(-4.74) 
-371.51*** 

(-4.32) 

ρ  
0.425*** 

(3.24)  
0.712*** 

(3.22)  

λ   
0.446*** 

(2.71)  
0.679** 
(2.54) 

Log-likelihood -206.17 -207.89 -207.6452 -208.98 

Variance Ratio 0.517 0.331 0.486 0.399 

Square Corr. 0.557 0.449 0.531 0.457 

Sigma 7.37 7.57 7.58 7.77 

Waldo test 
10.49 

(0.001) 
7.35  

(0.007) 
10.37 

 (0.001) 
6.43  

(0.011) 

LR test 
8.90  

(0.003) 
5.44  

(0.020) 
5.94  

(0.015) 
3.27  

(0.071) 

LM test 
10.67  

(0.001) 
4.52  

(0.033) 
7.87  

(0.005) 
2.82 

 (0.093) 
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  Table 5.18. Cut or Not (Dummy) and Political Ideology  

Tax Cut 

WBP(lag) 
Coefficient 

(S.D)* 

WBP(error) 
Coefficient 

(S.D) 

WDP(lag) 
Coefficient 

(S.D) 

WDP(error) 
Coefficient 

(S.D) 

Fiscal  
Independence 

0.918*** 
(0.410) 

0.573** 
(0.34) 

0.825** 
(0.44) 

0.569** 
(0.30) 

Ratio of Poor 
-0.099 
(0.39) 

-0.195 
(0.32) 

-0.157 
(0.38) 

-0.156 
(0.32) 

LN(population) 
0.659** 
(0.38) 

0.537** 
(0.30) 

0.662** 
(0.38) 

0.519** 
(0.31) 

HPI 1−t  
0.740** 
(0.33) 

0.408* 
(0.28) 

0.705*** 
(0.32) 

0.403* 
(0.27) 

Political ID  
0.113 
(0.33) 

0.082  
 (0.28) 

0.120 
(0.31) 

0.096 
(0.27) 

Constant 
-0.309* 
(0.23) 

-0.421 
(0.37) 

-0.273 
(0.22) 

-0.453 
(0.46) 

ρ  
0.580*** 

(0.15)  
0.694*** 

(0.18)  

λ   
0.386* 
(0.24)  

0.537** 
(0.27) 

Psuedo 
2

R   0.865 0.671 0.838 0.659 

  * note that the second table has the standard errors in the blank instead of z value.  
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Table 5.19. Bayesian Spatial Econometric Analysis 

Tax Cut 

WB 
Coefficient 
(z value) 

WB (BAY) 
Coefficient 
(z value) 

WD 
Coefficient 
(z value) 

WD(BAY) 
Coefficient 
(z value) 

WDRE 
Coefficient 
(z value) 

WDRE (BAY) 
Coefficient 
(z value) 

Fiscal 
Independence 

0.370*** 
(3.59)  

0.352*** 
(2.98)  

0.368***       
(3.56) 

0.349***  
(2.89) 

0.369***       
(3.58) 

0.356***       
(2.89) 

Poor 
0.086 
(0.79) 

0.106 
(0.86) 

0.072        
(0.67) 

0.074         
(0.59) 

0.067         
(0.62) 

0.073 
(0.60)         

LN(pop) 
0.219** 
(2.19)  

0.236** 
(1.96)  

0.224**        
(2.23) 

0.237**        
(2.00) 

0.227**        
(2.26) 

0.238**        
(2.02) 

HPI 1−t  
0.182** 
(1.99)  

0.182** 
(1.70) 

0.187**        
(2.05) 

0.198**        
(1.81)  

0.187**        
(2.04) 

0.194**        
(1.81) 

Votes  
 

0.144 
(1.56)  

0.137 
(1.33)  

0.147         
(1.58) 

0.134         
(1.26)  

0.150         
(1.61) 

0.144*        
(1.35) 

Constant 
-0.041 
(-0.45)  

-0.085 
(-0.81)  

-0.050       
 (-0.55)        

-0.096         
(-0.90)  

-0.063      
   (-0.70)       

-0.111       
(-1.04) 

ρ  
0.421*** 

(3.02)  
0.472*** 

(3.45) 
0.560***       

(3.19)  
0.603***       

(3.46)  
0.553***       

(3.12)  
0.599***      

(3.36) 

2
R  0.452 0.439 0.449 0.425 0.445 0.421 

2
R    0.401 0.387 0.398 0.372 0.393 0.367 

Sigma^2          0.482  0.485  0.488  

Log-likelihood  -43.77   -43.84    -44.01  

m. of sige draws   0.412  0.423  0.417 

sige, epe/(n-k)      0.613  0.628  0.633 
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Table 5.20. Bayesian Spatial Probit Analysis I 

VAR. 

WBP(lag) 
Coefficient 

(S.D) 

WBP (error) 
Coefficient 

(S.D) 

WDP(lag) 
Coefficient 

(S.D) 

WDP(error) 
Coefficient 

(S.D) 

Fiscal  
Independence 

0.828**     
(0.45) 

0.284       
(0.44) 

0.493*      
(0.32) 

0.179       
(0.33) 

0.687** 
(0.41) 

0.280       
(0.47) 

0.487** 
(0.28) 

0.170       
(0.33) 

Poor 
-0.138      
(0.39) 

0.655*      
(0.50) 

-0.226      
(0.32) 

0.262       
(0.37) 

-0.314 
(0.37) 

0.548       
(0.51) 

-0.209 
(0.29) 

0.279       
(0.37) 

LN(pop) 
0.633**     
(0.39) 

0.709**     
(0.37) 

0.532**     
(0.29) 

0.505**     
(0.29) 

0.601** 
(0.35) 

0.795**     
(0.42) 

0.464 
(0.30) 

0.519**     
(0.29) 

HPI 1−t  
0.817***    

(0.34)  
0.454**     
(0.26)  

0.698*** 
(0.33)  

0.473** 
(0.25)  

Local 
Preference  

1.47***     
(0.48)  

1.13***     
(0.37)  

1.44***     
(0.48)  

1.14***     
(0.36) 

# of Votes  
0.573*      
(0.43) 

0.348       
(0.39) 

0.429*     
(0.34) 

0.325       
(0.33) 

0.593**     
(0.37) 

0.361       
(0.44) 

0.433* 
(0.29) 

0.326       
(0.31) 

Const. 
-0.329*     
(0.24) 

-0.313      
(0.27) 

-0.418*     
(0.36) 

-0.329      
(0.35) 

-0.298* 
(0.22) 

-0.269      
(0.24) 

-0.395 
(0.41) 

-0.318      
(0.39) 

ρ  
0.519***    

(0.15) 
0.426***    

(0.16) 
 
  

0.610** 
(0.27) 

0.552**     
(0.22)   

λ    
0.330       
(0.25) 

0.327       
(0.24)   

0.430       
(0.39) 

0.419       
(0.32) 

Rseudo R2     0.879 0.852 0.739 0.781 0.820 0.854 0.749     0.787 
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Table 5.21. Bayesian Spatial Probit Analysis II 

VAR. 

WDREGP(lag) 
Coefficient 

(S.D) 

WDREGP (error) 
Coefficient 

(S.D) 

WDRTP(lag) 
Coefficient 

(S.D) 

WDRTP(error) 
Coefficient 

(S.D) 

Fiscal 
Independence 

0.696**    
(0.40) 

0.268      
(0.47) 

0.519**    
(0.32) 

0.173      
(0.35) 

0.979**    
(0.51) 

0.377      
(0.49) 

0.475*     
(0.32) 

0.125      
(0.35) 

Ratio of Poor 
-0.263      
(0.41) 

0.546      
(0.51) 

-0.228     
(0.32) 

0.271      
(0.35) 

-0.097      
(0.41) 

0.583      
(0.49) 

-0.249      
(0.30) 

0.223      
(0.36) 

LN(population) 
0.636**    
(0.39) 

0.745**    
(0.38) 

0.501**    
(0.29) 

0.508**    
(0.29) 

0.651**    
(0.39) 

0.674**    
(0.39) 

0.515**    
(0.29) 

0.530**    
(0.29) 

HPI 1−t  
0.727**    
(0.33)  

0.404*     
(0.27)  

0.808***   
(0.35)  

0.443**    
(0.26)  

Local 
Preference  

1.440***   
(0.50)  

1.122***   
(0.36)  

1.332***   
(0.48)  

1.107***   
(0.36) 

# of 
Votes  

0.556*     
(0.40) 

0.383      
(0.40) 

0.425*     
(0.31) 

0.325      
(0.32) 

0.507*     
(0.39) 

0.303      
(0.38) 

0.441*     
(0.31) 

0.354      
(0.32) 

Const. 
-0.354**    

(0.22) 
-0.334*     
(0.24) 

-0.384      
(0.40) 

-0.314      
(0.41) 

-0.760***   
(0.30) 

-0.549**    
(0.28) 

-0.447*     
(0.39) 

-0.385      
(0.37) 

ρ  
0.655**    
(0.19) 

0.557**    
(0.22)   

0.658***  
(0.18) 

0.556**    
(0.21)   

λ    
0.472*     
(0.26) 

0.445      
(0.33)   

0.380      
(0.31) 

0.350      
(0.27) 

Pseudo R2     0.860 0.854    0.733 0.781 0.886 0.828 0.739    0.784 
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Table 5.22. Bayesian Spatial Probit Analysis III 

VAR. WD1P WD2P  WD3P WD4P 

 

LAG 
Coeff. 
(S.D) 

ERROR 
Coeff. 
(S.D) 

LAG 
Coeff. 
(S.D) 

ERROR 
Coeff. 
(S.D) 

LAG 
Coeff. 
(S.D) 

ERROR 
Coeff. 
(S.D) 

LAG 
Coeff. 
(S.D) 

ERROR 
Coeff. 
(S.D) 

Fiscal 
Independence 

0.648**    
(0.38) 

0.524**   
(0.32) 

0.653** 
(0.39) 

0.495** 
(0.29) 

0.655** 
(0.42) 

0.471* 
(0.30) 

0.687** 
(0.41) 

0.487** 
(0.28) 

Ratio of Poor 
-0.253      
(0.35) 

-0.218      
(0.30) 

-0.310 
(0.36) 

-0.233 
(0.29) 

-0.280 
(0.36) 

-0.231 
(0.29) 

-0.314 
(0.37) 

-0.209 
(0.29) 

LN(population) 
0.597**    
(0.35) 

0.490**    
(0.29) 

0.595** 
(0.34) 

0.459** 
(0.29) 

0.592** 
(0.34) 

0.467** 
(0.28) 

0.601** 
(0.35) 

0.464 
(0.30) 

HPI 1−t  
0.619**    
(0.30) 

0.480**    
(0.26) 

0.701*** 
(0.29) 

0.478** 
(0.25) 

0.665** 
(0.34) 

0.467** 
(0.24) 

0.698*** 
(0.33) 

0.473** 
(0.25) 

# of 
Votes  

0.540*     
(0.38) 

0.458*     
(0.31) 

0.588** 
(0.37) 

0.438* 
(0.29) 

0.588** 
(0.36) 

0.460* 
(0.31) 

0.593**    
(0.37) 

0.326      
(0.31) 

Constant 
-0.349*     
(0.22) 

-0.460*     
(0.35) 

-0.303* 
(.22) 

-0.415* 
(0.35) 

-0.305* 
(0.22) 

-0.434* 
(0.38) 

-0.298* 
(0.22) 

-0.318      
(0.39) 

ρ  
0.514**    
(0.20)  

0.542** 
(0.23)  

0.568** 
(0.24)  

0.610** 
(0.27)  

λ   
0.359      
(0.32)  

0.341 
(0.36)  

0.390 
(0.36)  

0.419      
(0.32) 

Rseudo R2     0.8378 0.7472 0.8267    0.7521 0.8146 0.7486 0.8204 0.7865 
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APPENDIX C: FIGURES 

 

  Figure 2.3. Trends of Tax Cuts Over Three Years 
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Figure 2.4. Total Housing by Space/Size inTwo Local Jurisdictions 

 

 

 

Figure 2.5. Total Own Single Houses by Space in Two Local Jurisdictions 
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Figure 2.6. Total Condominiums by Space in Two Jurisdictions 

 

 

 

Figure 2.7. Total Values of Condominiums in Two Jurisdictions I 
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Figure 2.8. Total Values of Condominiums in Two Jurisdictions II 

 

 

 

 
 

 
 

    Figure 3.2. Trends of Tax Competition In 2004 and 2005 

 

 

 



 146

Figure 3.8 Increasing Gap in Tax Burden Between Two Jurisdictions  

 

 

 

Figure 4.2. Property Tax Cuts of SMA in 2004 
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 Figure 4.3. Quarterly Distance Weight Matrices 

       

 

 

  Figure 4.4. Combined Distance Weight Matrices 
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Figure 5.1. Property Tax Cuts of SMA Over Three Years 
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Figure 5.2. Tax Cuts and Fiscal Independence 
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Figure 5.3. Property Tax Cuts and House Price Index  
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Figure 5.4. Property Tax Cuts and Preferred Areas 
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Figure 5.5. Property Tax Cuts and Condominium Prices 

 

 



 153

 

 

 

 

Figure 5.6. Tax Cuts and Ratio of Poor  
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Figure 5.7. Property Tax Cuts and Votes Obtained  
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