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Abstract 
This study examines a two-country tax competition model, in which the cap-
ital endowment and income inequality are asymmetric in each country. 
Hwang and Cheo [1] and Peralta and van Ypersele [2] show that when coun-
tries differ in capital endowments, the country with the higher capital en-
dowment sets a lower capital tax rate. However, their studies assume that all 
inhabitants are homogeneous. We extend the models of the two aforemen-
tioned studies and conduct an analysis taking into account the asymmetry in 
income inequality within countries. The tax rate is set by the policy maker 
elected by majority voting in each country’s election. We find that a higher 
tax rate may be set in the country with higher capital endowment under cer-
tain conditions. Further, if the income inequality is sufficiently large, the me-
dian voters in each country unambiguously delegate the right to decide the 
tax rate to residents who prefer a higher tax rate than their own, regardless of 
the capital endowments of the two countries. 
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1. Introduction 

Recently, the analysis of tax competition is becoming increasingly important be-
cause of globalization. The increasing mobility of capital, firms and people as a 
result of globalization brings the countries of the world into tax competition that 
attracts mobile tax base. As a result, the tax rates are reduced excessively and the 
loss of potential tax revenue is a major problem, especially in developed coun-
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tries. Therefore, in developed countries, efforts are being made to eliminate 
harmful tax competition. 

Additionally, globalization affects the social situation around the world. In 
particular, the widening of income inequality and the poverty of developed 
countries is a serious problem. OECD [3] shows that the share of the richest 1% 
in all pre-tax income has more than doubled since 1980, reaching almost 20% in 
2012. This trend has also been observed in other developed countries. These in-
ternational (in developing vs. developed countries) and intra-national (income 
inequality) asymmetries may influence the policies implemented by the politi-
cians. In developed countries with large tax base, politicians who decide lower 
tax rates may be elected in order to prevent the outflow of the tax base. On the 
other hand, in countries with large income inequality, politicians who decide 
higher tax rates may be elected as many of the population prefer more income 
redistribution and public services. Baldwin and Krugman [4] show that the av-
erage corporate tax rate (total corporate tax revenue divided by GDP) has in-
creased between the 1980s and 2000 in European countries. We may be able to 
explain the cause of this trend as the widening of income inequality. Therefore, 
in this study, we conduct an analysis taking into account these two asymmetries, 
and clarify how each asymmetry affects the tax rate of each country. Recent 
trends suggest that tax competition research considering these asymmetries has 
important implications for theoretical and empirical analysis. 

Review of the Related Literature 

There are several studies on tax competition taking into account regional asym-
metry. Bucovetsky [5], Wilson [6], Hwang and Cheo [1] and Peralta and van 
Ypersele [2] analyze models of tax competition, considering the asymmetry 
among countries. The first two studies take into account the asymmetry in pop-
ulation size among the countries and the other two studies the asymmetry in 
capital endowments among countries. Hwang and Cheo [1] and Peralta and van 
Ypersele [2] show that, when countries differ in capital endowments, the country 
with the higher capital endowment sets a lower capital tax rate because they ex-
port the capital to the country with the lower capital endowment as a capital ex-
porting country and prefer a lower tax rate to increase their net capital price. 
However, these models assume that all inhabitants are homogeneous and that 
the tax rate in each country is set by a benevolent government (social welfare 
maximizers). 

Persson and Tabellini [7] [8] and Ihori and Yang [9] consider the heterogene-
ity of individuals and analyze the tax competition under representative democ-
racy1. Ihori and Yang [9] apply the citizen-candidate model proposed by Os-
borne and Slivinski [12] and Besley and Coate [13], and show that a decisive 
voter (i.e. the median voter in majority voting) in the election delegates the au-
thority of setting the tax rate to residents who prefer a higher tax rate compared 

 

 

1Borck [10] and Fuest and Huber [11] analyze the tax competition under direct democracy. 
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to himself/herself. This is called strategic delegation. Since intraregional political 
competition and interregional tax competition work well, they suggest that the 
optimal provision of public goods may be realized, unlike the standard tax com-
petition model by Wilson [14] and Zodrow and Mieszkowski [15]. However, 
their analysis is of symmetrical tax competition and political competition. 

As asymmetry among countries, Persson and Tabellini [7] and Gottschalk and 
Peters [16] consider the heterogeneity of skewedness of income (wealth), namely, 
the position of the median voter in each country. They show that, for a lower 
share of median income against domestic gross income, a higher tax rate is set 
because the poor prefer a higher tax rate for income redistribution. Thus, the 
heterogeneity of the position of the median voter in each country causes the tax 
and capital allocation gaps. In addition, Ogawa and Susa [17] extend the results 
of Ihori and Yang [9] and build a model of asymmetric tax competition and po-
litical competition by incorporating asymmetries of production technology and 
of the position of the median voter among countries. In their study, the country 
with the higher (lower) production technology becomes a capital importing 
(exporting) country and has an incentive to set a higher (lower) tax rate to de-
crease (increase) their net capital price. Therefore, when technological asymme-
try is significantly large, the median voter chooses a candidate whose capital 
share is higher than his/her own share, unlike in result of Ihori and Yang [9]. 
Further, Nishimura and Terai [18] consider the asymmetry of capital endow-
ment among countries, but not the asymmetry of income distribution2. Their 
results, as well as those of Hwang and Cheo [1] and Peralta and van Ypersele [2], 
show that a lower tax rate is set in the country with higher capital endowment. 

However, what happens when there is asymmetry of income inequality among 
countries? When the income inequality in a country is large, many of the coun-
try’s residents, because of their preference for income redistribution, may try to 
elect as policy makers those who decide higher tax rates. When there is asymme-
try of income inequality, this effect differs between countries, so the result indi-
cated by Hwang and Cheo [1], Peralta and van Ypersele [2], and Nishimura and 
Terai [18] that a low tax rate is set in the country with high capital endowment 
may change. Therefore, we consider not only the asymmetry of capital endow-
ment but also of income inequality among countries as in Persson and Tabellini 
[7], Gottschalk and Peters [16], and Ogawa and Susa [17]. As a result, under 
certain conditions, a higher tax rate is set in the country with higher capital en-
dowment. 

The remainder of this paper is structured as follows: In Section 2, we explain 
the model with the two types of asymmetries among countries. In Section 3, we 
derive the equilibria of our model and show the main results in Section 4. Sec-

 

 

2Nishimura and Terai [18], as well as Ogawa and Susa [17], also examine strategic delegation, consi-
dering the asymmetry of production technology within each country. Further, they, as well as Buco-
vetsky [5] and Wilson [6], examine the asymmetry of population size. In addition, their study com-
pares the utility of the median in strategic delegation and self-representation, taking these asymme-
tries into consideration. 
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tion 5 concludes this paper. 

2. The Model 

Consider an economy consisting of two countries (or regions), ,i L S= . The 
number of residents in country i is denoted by iN . The total amount of capital 
initially owned by residents in country i is iK , and resident j in country i has 

ij ikθ  units of capital, where i i ik K N≡  denotes the average amount of initial-
ly endowed capital in country i, and ijθ  is defined as ij ik k , the ratio of the 
country’s average amount of initially endowed capital and the capital amount 
initially owned by resident j in country i. Thus, if resident j in country i has ini-
tial capital endowment equal to the average, then 1ij i ik kθ = = . Furthermore, 
we denote the position of the median in country i as iMθ . Since right-skewed 
income distributions are often observed in practice, we assume that 

[ )0,1 , ,iM i L Sθ ∈ = 3. In this model, we regard the difference between iMθ  and 
the mean (i.e. 1) as the income inequality in each country. For example, if the 
income inequality in country L is larger than that in country S, then LM SMθ θ< . 

We assume that the capital endowment per capita in country L is higher than 
that in country S, i.e. L Sk k> , but the population of each country is the same. 
We express the relationship between the capital endowments of each country as 

L Sk kα= , where 1α > . 
All firms in each country are participants in a perfectly competitive market 

and produce numeraire private goods with Constant-Return-to-Scale technology, 
employing labor and capital according to the production function  
( ) ( )( ),i i i i iF K N a K N K= − . Here, we assume that all residents supply their 

labor force inelastically. Additionally, we can rewrite this production function in 
terms of per-capita as ( ) ( )i i if k a k k= − , where a captures the level of produc-
tive efficiency of the firms in country i and ik  denotes the amount of capital 
employed by the firms in country i. 

The government in country i levies unit tax rate it  on the capital employed 
by the firms in the country. Perfect mobility of capital between the two countries 
is assumed here. In addition to the mobility, market clearing conditions imply 

( ) , ,i if k t r i L S′ − = =                         (1) 

L S L sk k k k+ = +                           (2) 

where r is the capital price. From Equations (1) and (2), we can derive the 
amount of capital employed in country i and the capital price as 

( )1
4i i ik t tκ −= − −                         (3) 

( )12
2 i ir a t tκ −= − − +                       (4) 

where ( ) 2L Sk kκ = + . As mentioned above, the government in each country 

 

 

3In Ogawa and Susa [17], the case where 1iMθ ≥  is also analyzed, but the main result is discussed 

for 1iMθ < . 
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levies unit tax on employed capital and redistribute the tax revenue to every res-
ident within the country in a lump-sum manner. Hence, the budget constraint of 
country i’s government becomes 

i i ig t k=                             (5) 

The income of each resident in country i is composed of the labor income 
( ) ( )i i if k r t k− + , the return from capital endowed initially and invested to the 

market ijrk , and the lump-sum transfer from the government i it k . Let the util-
ity function of resident j in country i be linear as ij iju c=  where ijc  is defined 
to be the level of consumption of private goods. As the price of private goods is 
defined as 1 and the consumer’s budget constraint is given by  
( ) ( )i i i ij i if k r t k rk t k− + + + , the utility function of resident j in country i is as 

follows: 

( ) ( )ij ij i i ij i iu c a k k r k kθ= = − + −                    (6) 

3. Equilibrium 

We define the timing of the game as follows: 
1) Simultaneously in each country, a policy maker is elected from among the 

residents through majority voting. The authority to set a capital tax rate within a 
country is delegated to a resident selected in this election. 

2) A capital tax rate it  is chosen by the policy maker selected through the 
election in the Stage 1. After a capital tax rate is set within each country, firms 
produce private goods to maximize their profits and residents consume these 
goods according to their budget constraints. 

We solve the model backward, following the concept of a subgame perfect 
Nash equilibrium. 

3.1. Second Stage: Tax Rate Determination by Policy Maker under 
Tax Competition 

Let the utility level of the policy maker in country i be denoted by iPu  and the 
policy maker have iP ikθ  units of capital. Taking the capital tax rate in the other 
country it−  as given, the policy maker sets the capital tax rate of his/her country 
to maximize his/her utility. 

( ) ( )max
i

iP i i iP i it
u a k k r k kθ= − + −  

( )1s.t.
4i i ik t tκ −= − −  

( )12
2 i ir a t tκ −= − − +  

The reaction function of country i is derived from the first-order condition of 
the maximization problem above as 

( ) ( )1 4
3 3i i i iP it t t kκ θ− −= + −                    (7) 
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Solving Equation (7) for ,i L S= , we obtain: 

3 12
2 2i iP i iP it k kκ θ θ− −= − −                        (8) 

( )1
4i iP i iP ik k kκ θ θ− −= + −                        (9) 

4 iP i iP ir a k kκ θ θ− −= − + +                       (10) 

3.2. First Stage: Selection of Policy Maker 

In the first stage, the policy maker is elected by residents’ majority voting in each 
country. The residents of each country vote for an individual based on the 
amount of capital he/she owns. Because of the median voter theorem, the resi-
dent located at the median of the distribution of capital share is the decisive vot-
er in his/her country. We denote the capital endowment of the median voter in 
country i as iM ikθ . Taking into account the result of the second stage and the 
choice of other country as given, median voter in each country decides to whom 
delegate the right to decide the tax rate. Hence, the maximization problem con-
sidered by median voter in country i is as follows: 

( ) ( )max
iP

iM i i iM i iu a k k r k k
θ

θ= − + −  

( )1s.t.
4i iP i iP ik k kκ θ θ− −= + −  

4 iP i iP ir a k kκ θ θ− −= − + +  

The reaction function of country i is derived from the first-order condition of 
the maximization problem above as 

( ) ( )1 4 2
5 5iP iP iP i iM i

i i

k k
k k

θ θ θ θ κ− − −= + −               (11) 

Solving Equation (11) for ,i L S= , we obtain: 

* 5 1
3 3

i
iP iM iM

i i

k
k k

κθ θ θ −
−= + −                    (12) 

* 8 44
3 3i iM i iM it k kκ θ θ− −= − −                    (13) 

( )* 1
3i iM i iM ik k kκ θ θ− −= + −                    (14) 

( )* 6 2 iM i iM ir a k kκ θ θ− −= − + +                  (15) 

4. Analysis 

First, we compare tax rates and capital amounts of each country in the equili-
brium. Here, we define ,L S SM LMk kα β θ θ≡ ≡ . Then, from Equations (13) 
and (14), in the equilibrium, the following proposition holds for the tax rate and 
the capital allocation in each country. 

Proposition 1. Comparison of the equilibrium tax rate and capital allocation 
in each country. 
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a) * *
L St t>  and * *

L Sk k<  if α β<  
b) * *

L St t=  and * *
L Sk k=  if α β=  

c) * *
L St t<  and * *

L Sk k>  if α β>  
For the proof, see Appendix A. The intuition behind Proposition 1 is as fol-

lows: We have 1α >  because we assume that L Sk k> . α  is a parameter that 
represents the asymmetry in the capital endowment in each country. Capital 
endowment induces a downward pressure on the tax rate, since countries that 
own relatively large amounts of capital dislike a low capital price r. β is a para-
meter that represents the asymmetry of income inequality in each country. In-
come inequality induces an upward pressure on the tax rate, since residents pre-
fer a larger income transfer. When the income inequality in country L is rela-
tively large (small) compared to that in country S, β >(<) 1 since ( )SM LMθ θ> < . 
Therefore, if the income inequality in country L is relatively large, the capital 
endowment of the median voter in country L may became relatively small com-
pared to that of the median voter in country S ( )LM L SM Sk kα β θ θ< ⇔ < . Then, 
the equilibrium tax rate of country L may become relatively high even if country 
L has a relatively high capital endowment (showed in Proposition 1(a)). This re-
sult is different from those of Hwang and Cheo [1], Peralta and van Ypersele [2], 
and Nishimura and Terai [18]. 

On the other hand, even if income inequality in country L is large, when the 
capital endowment (i.e. α) is sufficiently high, we have α β> . Then, a lower tax 
rate is set in country L with a larger income inequality than that in county S 
(showed in Proposition 1(c)). This is a different result from that in Gottschalk 
and Peters [16]. 

Nishimura and Terai [18] analyze the case where LM SMθ θ=  and L Sk k> . 
Then, Equations (13) and (14) can be rewritten as follows: 

( )* 44 2
3i M i it k kκ θ −= − +                        (16) 

( )* 1
3i M i ik k kκ θ −= + −                         (17) 

Since ( ) ( )* * 4 3 0L S M L St t k kθ− = − − <  and ( ) ( )* * 2 3 0L S M L Sk k k kθ− = − > , 
we obtain * *

L St t<  and * *
L Sk k> . Now, we have 1LM SMθ θ β= ⇔ = , so this case 

corresponds to Proposition 1(c). Therefore, a lower tax rate is set in country L. 
Gottschalk and Peters [16] analyze the case where L Sk k k= =  and 

LM SMθ θ≠ . Then, because of 1L Sk kα = = , Equations (13) and (14) can be re-
written as follows: 

( )* 44 2
3i iM iMt k kθ θ−= − +                    (18) 

( )* 1
3i iM iMk k kθ θ−= + −                     (19) 

Since ( )( )* * 4 3L S LM SMt t kθ θ− = − −  and ( )( )* * 2 3L S LM SMk k kθ θ− = − , we 
have ( )* *

L St t> <  and ( )* *
L Sk k< >  when ( ) ( )1 SM LMβ θ θ> < ⇔ > < . These re-

sults correspond to Proposition 1, parts (a) and (c), respectively. Therefore, a 
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higher tax rate is set in the country with the larger income inequality (i.e. smaller 

iMθ ) and the equilibrium capital amount becomes relatively small. 
Here, we consider the capital allocation of the two countries optimized by a 

social planner. We denote the optimal capital allocation of each country as 
( ),fb fb

L Sk k . These are determined by the first-order condition of the optimization 
problem ( )ii f k∑  sub to (2). Therefore, we obtain the following: 

fb fb
L Sk k κ= =                           (20) 

Hence, * * fb fb
L S L Sk k k k κ= = = =  holds when α β= . Since 1β <  when 

SM LMθ θ< , if the income inequality in country L is smaller than that in country 
S, the optimal capital allocation is not achieved. However, if the income inequa-
lity in country L is larger than that in country S, α β=  may hold because 

1β > . Therefore, it can be said that, for the optimal capital allocation, it is de-
sirable for the income inequality in the country with the higher capital endow-
ment to be relatively large. 

Moreover, the following proposition holds for the strategic delegation in each 
country: 

Proposition 2. Direction of strategic delegation in each country. 
* *
iP iM iM i ik kθ θ θ⇔   

where ( )* 1
3i iM i iM ik k kκ θ θ− −= + −  

For the proof, see Appendix B. The intuition behind Proposition 2 is as fol-
lows: We can write ( ) ( )* * * *

iM i i iM i iu a k k r k kθ= − + −  as the equilibrium utility of 
the median voter of country i. Regarding the second term in this expression, 
capital price r has a positive (negative) effect on the median voter’s utility if 

( ) *
iM i ik kθ > < , and, when the tax rate in a country increases (decreases), the cap-

ital price in the market decreases (increases) (see Equation (4)). Hence, if the in-
itial capital endowment of the median voter is more than the capital amount in 
his/her country in equilibrium, that is, *

iM i ik kθ > , the median voter becomes a 
capital exporter and he/she strategically delegates the right to decide the tax rate 
to the rich residents, who prefer a lower tax rate (see Equation(8)). On the other 
hand, when *

iM i ik kθ < , the median voter becomes a capital importer and he/she 
strategically delegates the right to decide the tax rate to poor residents, who pre-
fer a higher tax rate. 

More specifically, based on , LMα θ  and SMθ , the direction of strategic dele-
gation in each country is as follows: 

Lemma 1. 

*

*

*

*

3 23if and
4 4 3

3 23if and
4 4 3
3if
4

for all , and

SM
LP LM LM

LM

SM
LP LM LM

LM

LP LM LM

SP SM LM SM

θ
θ θ θ α

θ
θ

θ θ θ α
θ

θ θ θ

θ θ α θ θ

−
≥ > ≥

−
−

< > <
−

< ≤

<

              (21) 
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For the proof, see Appendix C. The intuition behind Lemma 1 is as follows: 
( ) ( )3 2 4 3SM LMθ θ− − is a decreasing function in LMθ  and SMθ  for  

( )3 4,1LMθ ∈ . When α  and LMθ  are large, then the capital endowment of 
the median voter in country L ( LM Lkθ ) becomes large and  

( ) ( )3 2 4 3SM LMα θ θ> − −  tends to be satisfied. Then, the median voter in 
country L may become a capital exporter and he/she strategically delegates the 
right to decide the tax rate to the rich. 

On the other hand, the decrease in SMθ , that is, the widening of income in-
equality in country S, increases the equilibrium tax rate set in country S and the 
equilibrium capital amount in country L may increase. Then, the median voter 
in country L may become a capital importer and he/she strategically delegates 
the right to decide the tax rate to the poor. 

Further, when the income inequality in country L sufficiently large  
( 3 4LMθ ≤ ), the median voter in country L becomes a capital importer and 
he/she strategically delegates the right to decide the tax rate to the poor, regard-
less of the values of α  and SMθ . Regarding country S, the median voter be-
comes a capital importer and he/she strategically delegates the right to decide the 
tax rate to the poor, regardless of the values of α , LMθ  and SMθ . 

When LM SM Mθ θ θ= = , the median voter in country L delegates the right to 
decide the tax rate to the rich (poor) if 3 4Mθ >  and  

( )( ) ( )3 2 4 3M Mα θ θ≥ < − − . However, if 3 4Mθ ≤ , the median voter in coun-
try L delegates the right to decide the tax rate to the poor, regardless of the value 
of α . The median voter in country S delegates the right to decide the tax rate to 
the poor, regardless of the values of α  and Mθ . This result corresponds that 
in Nishimura and Terai [18]. However, when LM SMθ θ≠ , there exists a range of 

LMθ  values for which the direction of the strategic delegation in country L is 
determined regardless of the value of SMθ , namely, 3 4LMθ ≤ . When  

1L Sk k α= ⇔ = , we have ( ) ( )1 3 2 4 3SM LMα θ θ= < − −  since  

[ )0,1 , ,LM i L Sθ ∈ = . Therefore, the median voter in each country delegates the 
right to decide the tax rate to the poor. This result corresponds to that of Gott-
schalk and Peters [16]. However, when the asymmetry of capital endowment of 
each country (i.e. α) is sufficiently large, the median voter in country L may del-
egate the right to decide the tax rate to the rich. 

5. Conclusions 

In this study, we analyze a two-country tax competition model, in which capital 
endowment and income inequality are asymmetric. First, if the income inequa-
lity in the country with the higher capital endowment (referred to as country L 
in this paper) is relatively small, a lower tax rate may be set in country L. This 
result corresponds to those of Hwang and Cheo [1], Peralta and van Ypersele [2], 
and Nishimura and Terai [18]. On the other hand, if the income inequality in 
country L is sufficiently large, a higher tax rate may be set in country L. This re-
sult corresponds to that of Gottschalk and Peters [16]. 

https://doi.org/10.4236/tel.2019.95092


T. Watanabe 
 

 

DOI: 10.4236/tel.2019.95092 1443 Theoretical Economics Letters 
 

Second, if the asymmetry of capital endowment is sufficiently large, the me-
dian voter in country L may delegate the right to decide the tax rate to the rich. 
However, if the income inequality in country L is sufficiently large, the median 
voter in country L may delegate the right to decide the tax rate to the poor re-
gardless of the asymmetry of capital endowments in each country and the in-
come inequality in country S. 

These results have different implications from previous studies and provide 
new perspectives. In the future, it will be necessary to research whether the re-
sults obtained in this paper can be observed in the real world. However, there are 
several limitations in this research, as there are in Ogawa and Susa [17]: 1) all 
residents are candidates and 2) all tax revenues are redistributed in a lump-sum 
manner. Therefore, in future research, more persuasive results may be obtained 
by endogenously analyzing who is the candidate and considering the preference 
for public goods. 
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Appendix 

Appendix A: Proof of Proposition 1 

From Equations (13) and (14), we obtain: 

( )* * 4 0
3L S LM L SM St t k kθ θ α β− = − − ⇔                (22) 

( )* * 2 0
3L S LM L SM Sk k k kθ θ α β− = − ⇔                (23) 

Appendix B: Proof of Proposition 2 

From Equation (12), we obtain: 

( )

*

*
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           (24) 

Appendix C: Proof of Lemma 1 

First, regarding the strategic delegation in country L, the following inequality 
holds from Proposition 2: 

( )

( )

* *0 0
1 0
3

1 2 1 1 0
2 3 2 3

4 3 3 2

LP LM LM L L

LM L LM L SM S

LM L SM S

LM SM

k k
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   ⇔ − + + − +   
   

⇔ − −
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



       (25) 

When 4 3 0 3 4LM LMθ θ− > ⇔ >  and [ )    0,1 , ,iM i L Sθ ∈ = , we have 
( ) ( )3 2 4 3 1SM LMθ θ− − > . Then, we obtain the following inequality: 

* 3 2
4 3

SM
LP LM

LM

θ
θ θ α

θ
−

⇔
−

                     (26) 

On the other hand, ( )4 3 3 2LM SMθ α θ− > −  is not satisfied because 
4 3 0LMθ − ≤  when 3 4LMθ ≤ . Hence, we obtain 

*
LP LMθ θ<                           (27) 

Next, we consider the strategic delegation in country S. From Proposition 2, 
we obtain the following inequality: 
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( )
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       (28) 

When [ )0,1 , ,iM i L Sθ ∈ = , we have ( )( )4 3 3 2SM LMα θ θ> − −  because 
( )( )4 3 3 2 1SM LMθ θ− − < . Hence, we obtain 

*
SP SMθ θ<                           (29) 
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