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Abstract

This paper analyzes tax competition between politically-motivated governments in a world economy
with agglomeration forces. The well-known home-markgga, in which countries with a larger home
market are attractive for firms, may be reversed as a result of tax competition played by politically-
interested governments. The model economy includes trade costs, internationally mobile firms, and
two countries of asymmetric size. Each national government sets its tax rate strategically to maximize
the weighted sum of residents’ welfare and political contributions by owners of firms as special interest
groups. It is shown that, if the governments heavily care about contributions and trade costs are low,
the small country attracts a more than proportionate share of firms by setting a lower tax rate.
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1 Introduction

As the continuing economic integration of the contemporary world stimulates international trade of
goods and movement of factors, a number of countries have engaged in competing for mobile firms
and these activities have been accelerating since the late 1990s (OECD, 1998). Particularly, a notable
observation is that small countries and regions in terms of their population and GDP such as Ireland,
Singapore and Estonia tend to undertake a more aggressive reduction in corporate tax rates than large
countries such as France, Japan and the*UBS; looking at the statutory corporate tax rates from
1982 to 2006, OECD (2007) concludes that large-sized OECD countries in terms of GDP continue to
levy corporate taxes at higher rates than the small-sized OECD member countries.

Moreover, several studies suggest that small countries havefiegtiee tax rates defined as the ratio
of taxes paid divided by profit?. Grubert (2000), for example, examines tieeets of dfective tax
rates on the U.S. outward foreign direct investment (FDI) in 60 countries between 1984 and 1992 and
finds that small, open and poor countries decreased tliegte tax rates the most. In the context of
Europe, Elschner and Vanborren (2009) report that the countries accounting for 10% or more of total
GDP of the EU27 show the highedtective tax rates.

Thanks partly to their low corporate tax rates, some small countries have succeeded in attracting
large investment from abroad. Taking a close look at the nature of foreign investment into these coun-
tries reveals that the investment is mainly export-oriented. Ireland, for instance, has hosted since the
late 1970s a number of manufacturing multinational firms and these firms account for large propor-
tion of employment and output (Barry and Bradley, 1997). In Irish manufacturing whose major target
is foreign markets, the foreign multinational firms account for 91% of Ireland’s tradeable exports in
2009:3 As for Singapore, policies including low tax rates and the liberalization of capital markets
were basically for the purpose of export-oriented industrialization (Park, 2006). Estonia, undertaking
pro-market reforms after the end of Soviet control, has established competitive tax system and has
grown manufacturing exports rapidly due to the inflow of FDI in recent years (UNCTAD, 2011).

In order to explain the observation that some nations with small size and low tax rates are attractive
for export-oriented FDI, we examine tax competition between asymmetric countries in agglomeration
economies. We argue that the experience of these countries can be attributed to political pressure by

*1 The statutory corporate tax rates of these countries in 2013 are 12.5% (Ireland), 17% (Singapore), 21% (Estonia),
33.33% (France), 38.01% (Japan), and 40% (U.S.). Source: KPMG, Corporate tax ratehtaple’,/www.kpmg.
com/global/en/services/tax/tax-tools-and-resources/pages/corporate-tax-rates-table.aspx

*2 However, it is fair to say that empirical studies are inconclusive as to whether corporate tax rates in small countries are
actually lower than those in large countries (see Devereux and Loretz, 2012 for an extensive survey).

*3 “Foreign-owned firms accounted for 91% of Ireland’s tradeable exports in 2009; Food & drink exports fell 15%,”
Finfacts Business News Centidgovember 25th, 2010http://www.finfacts.ie/irishfinancenews/article_

1021094 .shtml



special interest groups. Specifically, we analyze capital tax competition between two governments
based on a simple model of location and trade characterized by mobile capital, international oligopoly
and trade costs following Ludema and Wooton (2000). In our model, firms decide their location by
responding to after-tax profits and engage in Cournot competition in the markets of both countries.
The present model has two distinctive features. First, two countriesmsgrametrién that population

and capital endowment are larger in one country than those in the other country. By introducing
size asymmetry of countries, we can capture a part of international tax competition in the real world.
Second, capital owners engage in lobbying activities to extract favorable policies from governments.
Based on the common agency approach developed by Bernheim and Whinston (1986) and Grossman
and Helpman (1994, 1995), the objective of governments is formulated in a way that they consider
not only their domestic residents’ welfare but also the political contributions by capital owners when
deciding their tax rat&* Consequently, the resulting tax policy and distribution of firms are biased in
favor of the interests of capital owners, which seems plausible in the modern society where political
pressure by firms influences policy decision-making processes.

It is worth mentioning the growing political pressure from interest groups on tax policies over the
world. In Japan, for example, one of the most influential business lobbies called Japanese Business
Federation has strongly urged the government to lower the high corporate tax rate in recefit years.
The lobby has attempted to increase political contributions to the ruling party, though in Japan interest
groups are not allowed to donate to individual politiciZh©ur approach can capture such a political
aspect of tax policies.

The main result of our analysis is as follows. If the two governments are mainly concerned with
contributions by their domestic capital owners and the cost of shipping goods abroad is low, tax com-
petition leads firms in the large country to relocate to the small country. The result implies that the
home-market ect (Helpman and Krugman, 1985), meaning that the country with a large market is
attractive for industry, could beeversedwhen considering a non-cooperative policy game between
politically-interested governments.

The mechanism behind the result is intuitive. For firms based in the large country, profits from

*4 More recent works apply the common agency approach to the analysis of trade policies in imperfectly competitive
models. See Chang (2005), Bombardini (2008), and Chang and Willmann (2014) for monopolistic competition and
Paltseva (2014) for oligopolistic competition.

*5 “New head of Japan business lobby seeks corporate tax MliKKEI ASIAN REVIEWJune 3rd, 2014ttp: //asia.
nikkei.com/print/article/33880

*6 “sadayuki Sakakibara confirms Keidanren will return to recommending political donatiofif2 Japan Times
September 8th, 2014http://www.japantimes.co.jp/news/2014/09/08/national/politics-diplomacy/
sadayuki-sakakibara-confirms-keidanren-will-return-recommending-political-donations/#.

VSEdSvmsVl1o

T The reversal of the home-markefet is obtained by several studies including Head and Ries (2001); Head et al. (2002);
Yu (2005); Behrens and Picard (2007). However, they do not consider policy competition, which is the focus of our
analysis.



domestic sales out of their total profits are relatively large compared to profits from export sales because
the firms can take advantage of the large market without incurring transportation costs. In contrast, for
firms located in the small country, when transportation costs are low enough, profits from exporting
are of higher importance than those are for firms in the large country because of the small size of their
domestic market. Both total profits of firms in the small country and those in the large country are
likely to become higher as more rival firms locate in the small country, which makes the market in the
large country less competitive. Therefore, the owners of firms seeking higher after-tax profits attempt
to attain such an industrial configuration through their lobbying activities. The resulting political
pressure pushes the small country to lower taxes more than the large country so that the small country
hosts firms more than proportionately. The results that the small country imports capital and that firms
located there enjoys the large foreign market are roughly consistent with the observations mentioned
above.

This paper is related to the two strands of the literature, but draws most on the analyses of tax
competition in the new economic geography framework (Kind et al., 2000; Ludema and Wooton,
2000; Andersson and Forslid, 2003;Baldwin and Krugman, 2004; Borck aingie?f2006). The main
conclusion of these earlier studies is that the country with a large number of firms at the beginning
of the tax game maintain its position while setting its tax rate higher than the rival country with few
firms® The advantage of big market brings a larger share of firms that seek to save transportation costs
(home-market fiech and hence the large country can exploit taxable agglomeration*femghile
most of these studies deal with symmetric market size, Ottaviano and van Ypersele (2005) and Haufler
and Wooton (2010) analyze asymmetric tax competition in the related location models and obtains the
similar results. In contrast, the present paper proposesasehome market £ect by employing a
similar framework but with political process. This would help understand the successful experience of
some small countries and regions in hosting FDI, which the previous studies ffasatyiexplaining.

There are a few exceptions in the literature that obtain the reversal of the home-nféeket®
Among others, Miyagiwa and Sato (2014), by introducing increasing entry costs, numerically shows
that the small country attracts a more than proportionate share of firms by settiggeatax rate
than the large country. Our model isflidirent from theirs in that it captures political aspects and

*8 This conclusion depends on static settings of the game (simultaneous or sequential game) which most of the studies deal
with. Kato (2015) examines a tax game with an infinite time horizon and shows that rather than the initial condition,
whether or not governments commit to their policies is crucial for the spatial outcome of tax competition.

*9 |n empirical studies, overall conclusions are mixed: Charlot and Paty (200heBr et al. (2012) and Koh et al. (2013)
support the taxable-agglomeration-rents hypothesis, whereas Luthi and Schmidheiny (2014)llaad &nd Simpson
(2014) do not.

*10 A few exceptions include Sato and Thisse (2007), Borck et al. (2012) and Ma and Raimondos-Mgller (2015). The first
two papers derive the reverse home-mark®&at by highlighting competition among firms for hiring workers (Sato
and Thisse, 2007), by focusing on inter and intra-sector spillovers (Borck et al., 2012). Ma and Raimondos-Mgller
(2015) shows that the small country may win bidding competition for a single multinational plant through profit shifting
opportunities.



gives the reverse home-markdfiezt where the small country setsoavertax rate, which explains the
observations mentioned before.

This paper is also related to the literature on tax competition in public finance. Bucovetsky (1991)
and Wilson (1991) study tax competition between two asymmetric regions in the perfectly competitive
framework. In contrast to the studies on tax competition in an agglomeration economy, they show that
the smaller country levies a lower tax rate and has a higher capital-labor ratio than the larger country.
This is because due to the diminishing marginal productivity of capital, the tax base in the small
country responds more elastically to the taffetiential than that in the large country. The contribution
of the present paper is to provide another rationale for the advantages of small countrigsremti
standpoints, i.e., agglomeration, oligopolistic competition and political economy, from those of the
standard tax competition literature.

Political aspects in the analysis of tax competition are highlighted by Lai (2014) and Borck et al.
(2012). Lai (2014) incorporates the common agency approach as in our analysis, into the standard tax
competition model. He argues that the small country may béglzertax rate than the large country
unlike the standard models and ours. Borck et al. (2012) consider subsidy competition in the new
economic geography framework played by governments that maximize a weighted sum of workers’
and capitalists’ welfare. They characterize the conditions under which the small region, starting from
the situation where it hosts all firms, prevents the relocation of firms. Our and their analyses should be
seen as complements. Both of them focus on biased governments and obtain the reverse home-market
effect, but they dter in research strategies. Borck et al. (2012) adopt monopolistic competition and
analyze corner solutions, whereas we adopt oligopolistic competition and look at interior equilibria.

The rest of the paper is organized as follows. The next section develops a simple general equilibrium
model that induces agglomeration forces. Section 3 formulates tax competition with political process.
Section 4 characterizes the Nash equilibrium tax rates and the industry allocation both when govern-
ments are benevolent and when they are politically-biased. Welfare implications are also mentioned.
The final section concludes.

2 The model

In this section, we construct a simple model of geography and trade with the specification of Ludema
and Wooton (2000). The economy consists of two countries, indexed by 1 and 2. Each country has two
factors of production; labor and capital. The two countrigiedin size and country 1 is assumed to
have a smaller share of labor and capital. That is, suppose that the world amount of labadighat
of capital isK, country 1 had; = sLandK; = sK (s < 1/2) while country 2 has, = (1 - s)L and



K, = (1 - s)K.*!! Residents are divided into two groups, workers and capital owners. Workers supply
their labor services inelastically, while capital owners, whose fraction among residents are assumed to
be negligible, invest their capital in domestic firms.

There are two industries that producdfelient homogeneous goods, tim@dernsector (its prod-
uct is denoted by)) and thetraditional sector (denoted bg). The modern sector is characterized by
oligopolistic competition. One unit of capital is needed to set up a modern firm and the firms play
Cournot competition both in domestic and foreign market. In contrast, the traditional sector is charac-
terized by perfect competition. We choose the traditional good a€raira. Shipment of one unit of
the modern good incurs an additionalnit of trade costs, while there are no such costs when shipping
the traditional good.

2.1 Demand Side

Residents in countriye {1, 2} share common preferences, and consume both the modern and tradi-
tional good:

Ui = (1— %)qi +3z.
Aggregating over individuals gives total utility in countiry

&I) Q +4, 1)

= Lu=[1-
UI Iul ( 2L

whereQ; = Liq is the aggregate demand in counitfpr the modern good and = L,z is that for the
traditional good. Given the price of the industrial good, denote@; bytility maximization yields the
demand function for the good:

pi=1-Q/L, (2)

Other things equal, the smaller the size of a country, the lower is the price there. The country with
small market is less profitable for firms than that with large market.

2.2 Supply Side

In the traditional sector, the production of one unitzakquires one unit ok. Because of costless
trade and the choice of nuraire, the price of the good in the two countries is equalized to unity.
Constant returns to scale production and the choice of units make the wage rates in both countries
equal the price of the traditional good, i@y, = w, = 1.

*11|_is assumed to be ficiently large to make the production of the nemire good possible is larger than two for the
sake of consistency with oligopolistic competition.



In the modern sector, after establishment, firms can produce without marginal costs and choose
different quantities to be sold in domestic and export markets. The operating profit of a firm located in
each country can be written as follows:

1 = M1+ M2, 711 = P1011, 12 = (P2 — 7)012s
o = 721 + 22, 71 = (P1— T)01, T22 = P2022,

3)

wherern;; denotes the operating profit of a firm based in coumtrgarned from country and g
represents the production level by a firm based sold inj (i, j € {1,2}). One unit of capital builds

one firm so that capital the market clearing condition requires that the number of firms in country 1 is
A:K and that in country 2 id,K = (1 — 2;)K, whereA; € [0, 1] denotes the share of firmsin 1. The
aggregate demand of a country is met by the total supply by firms in both countries:

Q1 = A11Ka11 + (1 = 1)Ky,
Q2 = K12 + (1 — 21)Kap2.

Each firm engages in Cournot competition both in domestic and foreign markets. Substituting the
demand functions (2) into the operating profits (3) and taking the FOCs with respect to the quantity in
both markets yields

1 = sLp, Q1 = (1 - 9L(p2 - 7), @)
Op1 = SL(pP1—7), Cp2=(1-9)Lp>.
where
1+ 7(1- K
' K+1 ®)

The increase in the share of domestic firms and the reduction in trade costs make the domestic price
decline.

Exporting is profitable for firms as long as the mill pripe— 7 is positive. In other words, trade
costs must not be prohibitively high:

1
K+1

(6)

T<T
This inequality is assumed to hold throughout the analysis.
Substituting the equilibrium prices (5) and quantities (4) into the operating profits (3) gives

_ SLIL+7(1- a)K]? L (A9l -7+ (- A)K}?

(K + 1) (K + 1) ’
CsL[I -1+ (1-2)KJ? (1- 9L + (1 - Ap)K]?
2= K+ 1) " (K + 102 '

Free entry and exit make excess profits zero so that the operating profits become equal to the factor
rewards to capital.



Although the share of firml; is endogenously determined in the location equilibrium discussed
shortly, we treat it as an exogenous variable at the moment in order to illustrate the relationship between
the individual firm’s profit and the distribution of firms. The marginfieet of an increased share of
domestic firms on their total profit depends on thgadtence of the market size:

2rKLT
%20;—1);§0, M=1-2s—1l-s+(1-2)K]s0,
1

7
dr 27KLT
d_ﬂz:mw, Ip=—(1-29) —1[s+ (1-,)K] < 0.

From the fact that country 1 is small{2s > 0),I'; and thus the marginatiect for country 2, d»/dA,,
are unambiguously negative. An expansion of domestic firms makes the local competition tougher by
declining the domestic price, while at the same time it means an contraction of foreign firms, which
relaxes the competition in the foreign market. For firms in the large country, the first negétioe e
always outweighs the second positifeeet because of the large domestic market and thpgid, is
negative. In contrast, the sign of the marginfieet for country 1, d,/d1,, is ambiguous. For firms
in the small country, profits from exporting are more important than for firms in the large country so
that the positive £ect may exceed the negativBext. This is particularly true when trade costs are
suficiently low and the firms serving the small domestic market earn huge profits from supplying to
the large foreign market.

The typical profits of a firm in small country 1 and in large country 2 are illustrated in figures
1 and 2. Remember that though the share of firms is an endogenous variable to be determined in
equilibrium, these figures are drawn as if it changed exogenously. The total profit of a firm in country
1 reaches its peak when 1 hosts all the firths= 1, while that in 2 does so when 2 has no firms,
A, = 1 - 2; = 0. These figures suggest that firms both in 1 and 2 prefer industrial agglomeration in
small country 1. These contrastive incentives of firms based in therelt countries are the key to
the following analysis.
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FIGURE 1 Profits of a firm in country 1.
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FIGURE 2 Profits of a firm in country 2.

2.3 Location equilibrium

Firms try to locate in a country thatffers a higher profit. This implies that the profits in both
countries must be equalized:

7'1'1(/11) = 7T2(/12 =1- /11),

as long ast; is in the interior interval (01). If firms are completely agglomerated in one country,
A1 € {0,1}, this equality does not hold. The above locational equilibrium condition gives an unique



distribution of firms:
~ 2s-1[2-1(K+1
/11:s+(s 2-7(K+1)] _ (8)
27K
Taking into account the small size of countrysl< 1/2) and the regularity condition for trade costs

((6): T < 7), the second term is negative and thus it holds that s. The firm’s share in country
1 is smaller than its capital share. Namely, the small country becomes the exporter of capital, while
the large country becomes the importer. This result is the so-datleek-marketgect(Helpman and
Krugman, 1985). Intuition behind this is easy to grasp. Consider, to the contrary, the case where each
country owns a share of firms that equals its capital endowmentlj.es,s. Locating in the larger
market saves trade costs so that firms there earn more from exporting and thus obtain a higher total
profit, implying thatr; (11 = S) < m2(1- 21 = 1-9). Because of the profit fierence, firms will seek to
move into the large country (2 2; 1) until the diference disappears. In equilibrium, the distribution
of firms becomes unequal in order to maintain the equalization of the profits.

As can be seen in (8), a reduction in trade costs makes the distribution more unefally 1)
and it is possible that all firms relocate to the larger country when trade costs are extremely low. To
ensure interior spatial outcomes, trade costs are assumed tffibiestly large:
2(1-2s
Rz ®)
We further assume theo-black-holeconditiont < 7 excluding the situation where agglomeration

T>T=

forces are too strong, which implies that country 1 should not be too smdl>1s > S = (K +
1)/[2(2K + 1)]. If the condition does not holds < §, the economy always reaches full agglomeration
in country 2 for all levels of trade costs.

3 Tax competition with lobbying groups

This section introduces taxes and governments into the economy. The government in cauntry
{1, 2} imposes a lump-sum taX; on each firm located in countiyand total tax revenue of countiris
thusT;A;K. Tax rates are allowed to lreegative.The locational equilibrium requires the equalization
of the after-tax profits:

(A1) = T1=m(1 - A1) - Ta.

The equilibrium share of firms is thusfacted by the tax dierence:

K+1
212KL
where; is the equilibrium share of firms when there are no governments defined in (8). The higher

(T1,T2) = A1 - (T1-To), (10)

the tax rate in a country, the fewer firms it obtains (eIg.,f— A1 ). Collected tax revenues are
redistributed to the domestic residents.

10



3.1 Politically-motivated governments

Before discussing the objective of the governments, we compute the welfare of residents. The resi-
dents are divided into two groups: one is capital owners and the other is workers. From the assumptions
that capital owners account for afBaiently small fraction of the population and they invest their cap-
ital to the domestic firms, the welfare of the capital owners in coungryl, 2} is simply represented
as the rewards to capital, or the post-tax profits of firms in

W = (i — TH)K.

The income of a worker consists of the wage paid to one unit of labor service in the traditional
sector, the redistribution of tax revenue and the endowments of thérairm The individual budget
constraint can be written as

Pigi +z =1+ Ti4K/Li +Z.

The national budget constraint is obtained by aggregating the above across workers. By inserting this
constraint into the aggregate utility (1) and evaluating it at the equilibrium quantities (4) and prices (5),
the aggregate welfare of workers in country 1 is given by

W = (Si + 1)L + TiAK +Zj,
whereS; is the consumer surplus of an individual:

_@-pP _[LeKiL-r@- )]

S.
' 2 K+1

The total welfare of residents in countiris thuswW, = W¢ + W!.

The problem of the governments is formulated as in Grossman and Helpman (1994, 1995). The
governments care about not only the aggregate welfare of their residents but also campaign contribu-
tions, We assume only capital owners can organize a lobbying group and make contriButdheir
domestic government. The objective function of the government in couigry

Gi(Ti; Tj) = aWi(Ti; Tj) + CGi(Ti; T)).

whereg; denotes the weight that the governments place on their residents’ welfare relative to the
contributions.

Tax competition with political pressure is analyzed in the following three-stage game. First, capital
owners in each country as a special interest group decide to form a lobbying group and they choose
a contribution schedule that depends on the domestic tax rate given the tax rate of the rival country.
Second, each government decides whether it receives or rejects the contributions. The tax rates are

11



non-cooperatively chosen so as to maximize the objective of the governments. Finally, relocation of
firms occurs in response to the profitfdrential.

By making use of the truthful contribution schedule as in Bernheim and Whinston (1986), we can
rewrite the government objective*as

Gi(Ti; Tj) = aWi(Ti; Tj) + W(Ti; T5),
= aW(Ti; T)) + (1+a)W(T;; T)).

Because of the presence of the weightthe government objective is biased toward the interest of
capital owners. The problem can be solved backwardly. Given the distribution of firms defined in (10),
we derive the FOCs of both government bffelientiatingG; with respect tdl; givenT;:
i aw/ dwe 1dG dw! dwf
3_?_"’“&. tAra)gr =0 = gg—?‘ ar TP T
whereg; = (1 + a)/q is a political weight attached to the interests of capital owners. Solving the
systems of equations yields equilibrium tax rates.

4 Equilibrium tax rates and distribution of firms

This section first examines the case of the governments free from political presgutes< or
Bi = 1). Then the next section explores the politically-motivated governmantsdo or 8; > 1). The
focus of the following analysis is on interior equilibria € (0, 1).

4.1 Benchmark: no-lobbying case

The marginal impact of the tax rate of country {1, 2} on its government paybis decomposed as
follows (ignoring constant terms) :

O—dvvil 1dVViC_ d SiLi + TiA4K T)K
_d_Ti+ ‘d_.l.i—_'[||+ idiK + (m = Ti)Ki]
_ds; dA; dr; _
dT —L+ (/l, +Ti— aT, )K (dT. 1) Ki. (1)

where the second-order condition always holds becausé@fdrl; = —(2K + 3)/(4L7?) < 0. A
close inspection of each channel reveals the forces at work in the present model. The first term in (12)
represents the impact on consumer surplus:

dSi _ 0Sidh _ tK*1-7A) ( K+1)_ K@-74) _
dfi ~ a4 dTi ~ (K+12 | 2r2KL)  2rL(K +1)

*12 The truthful strategy of capital owners irtakes the formC; = maxW¢ — B;, F}, whereB; is the welfare of capital
owners net of the contributions aidis a negative constant because we allow for negative contributions.

12



The negative impact on consumer surplus is intuitive: the outflow of firms resulting from an increased
tax rate causes the domestic price to rise. This consideration gives the government both in the small
and the large country an incentive to lower its tax rate.

The second term in (11) captures the impact on tax revenue. An increased taffeett® the tax
revenue both in a positive and a negative way: it raises additional tax revenues from incumbent firms
(4K > 0), but it also induces the erosion of the tax basa;{@@T;)K < 0). Although the sign of the
impact is ambiguous, the role of the asymmetric market size is clear: because of the larger share of
incumbent firms, the large country has an larger incentive to increase its taX’rate.

The third term in (11) shows the impact on after-tax profit income. An increase in the tax rate
directly decreases after-tax profitsl() and besides indirectlyffects gross profits through the change
of the distribution of firms in the following way:

dri _ om ddi _ 20KLI (_K+1) (12)
dTi o4 dTy  (K+1)2\ 2r2KL)’

wherel] is defined in (7) and may take both positive and negative values. Although as in the previous
case the sign of the overall impact is yet to be determined, we can still investigate how unequal-
sized countries have fiiérent incentives to tax. For small country 1, the impact of an expansion of
domestic firms on a firm’s profitdr,/d4; (or dry/dT3) is likely to be negative (or positive) under
high trade costs and be positive (or negative) under low trade costs (see (7)). Decreasing trade costs,
which improves the export profit from the large foreign market, incentivizes government 1 in the small
country to attract firms by lowering taxes with a view to reducing rivals in the foreign market. On
the other hand, for large country 2, the sigmaf/dA, (or drp/dT,) is always negative (or positive).
Government 2 is always willing to raise taxes in order to drive domestic rivals away and gain from the
large domestic market.

In sum, the large country tends to have larger incentives to tax than the small cdtifimysee this
hold in equilibrium, we solve the FOCs of both countries as a system of equations for tax rates (see
appendix A.1. for details) :

Tnzﬂ T—I— 2—T1 B TL(l—ZS)@?_
17 K+1 2 4K+1)| 4(K+1)2(4K +5) (13)
Tn:ﬂ T_z_ 2—71 N TL(l—ZS)@S
27 K+1 2 4K+1)| 4K +1)2(4K +5)

where the superscript stands for the no lobbying case a@fl is a positive bundling parameter that
includesr, sandK. Both T} andT7 can be positive or negative, as we have seen that governments
have incentives and disincentives to raise taxes.

*13 T see this formally, we can check thaff@q1K)/dT; < d(T242K)/dT> whenT; = T, ands < 1/2.
*14 It can be readily verified that@®h /dT1 < dG,/dT, whenTy = T, ands < 1/2.
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Supposing that the two countries are identical in sie: (1/2), only the first term in (13) is left
and thus the equilibrium tax rates and distribution of firms becomes symmetric. Each term in the big
square brackets (partly) represents the consideration of each component of the government’s objective,
each of which has been discussed above (see appendix A.2. for détail$e first positive term in
the brackets comes fromtax-revenue fect which means that governments can exploit location
rents of incumbent firms avoiding competitive market with many rivals. The second negative term
resulting from aconsumer-price fctreflects the motivation of governments to attract firms so as to
decrease consumer prices. The third negative term we padifa-income gectreflects the fact that
governments seek to lessen the direct burden of tax incidence on domestic capital owners.

When the two countries fier in size, the second term in (13), which we catharket-size gect
appears and the tax rates and the industrial configuration are no longer symmetric. The market-size
effect incorporates all the impacts resulting from thedence of market size and modifies the three
effects mentioned above. Due to the firms’ motives of locating a larger market for saving trade costs,
large country 2 can levy a higher tax rate than small country 1. Note that the marketffs@da@ T '
is negative whereas that fd¥ is positive.

The diference of the tax rate is given by

7L(1 - 29)[6 — 7(2K + 3)]

T-To=- 4K +5

(14)

The regularity condition (6) ensures that the square bracket in the numerator of (14) is positive. It
turns out that country 1 witl < 1/2 always sets a lower tax rate than country 2. The fact that (14) is
increasing in trade costs undek 7 implies that the gap shrinks as trade costs fall.

Evaluating the equilibrium configuration (10) at the tafteliential given by (14) yields

(1-29[K + 2 - 7(K + 1)7]
- 7K (4K + 5) ‘

Itis easily verified that when trade costs are not too low (r) and the no-black-hole conditios ¢ 3)

A =s (15)

holds,A] always lies in between zero and one. We can also check that country 1 gets more firms than it
has when there are no governments ¥ A1), but it exports some fraction of capital)(< s). Thanks
to the market-sizefeect, large country 2 can import capital while having a higher tax rate. This result
that the home-marketiect still prevails under tax competition is consistent with previous studies such
as Ottaviano and van Ypersele (2005) and Haufler and Wooton (2010).

These findings are summarized as follows:

PROPOSITION 1. Consider tax competition between the two benevolent governnsenrtgst = 1).
Assume that country 1 is sm@ € (5 1/2)) andr € (7,7). Then country 1 hosts a smaller share of
firms than its capital sharél] < s) and its tax rate is always lower than that of countr{1' < T7).

*15 This decomposition is first proposed by Haufler and Wooton (2010). See section A.2. in the appendices for detail.

14



4.2 Lobbying case

We now turn to the lobbying case and here assume that the two governments attach an equal political
weightB; = B> = B on the contributions. The assumption of the common political weight is relaxed
in the next section. We impose a restriction®80 as to satisfy the second-order condition of the
maximization problem such thgt< 8 = (4K + 3)/(2K).*16 The presence of the political weigt
modifies the governments’ incentives to tax in the following way:

|
0= cjj—\_ll\_lll + ;ﬁ_l_: = g—i:Li +(/li +Ti§—_?i)|( +ﬂ((;£_l_ll —1)Ki.

The politically-motivated governments put more emphasis on the interests of capital owners, i.e., the
after-tax profit income.

Having the results of the benchmark case in mind, let us again look at the impact of an increased
domestic tax rate on the profit of a firm locating there. Substituting the location equilibrium condition
(10) into (12) gives

d7T1 1 Tl_TZ d7T2 _ 1 Tl—Tz

ar, 27 2L dT, 2 272l

As has seen in the previous section, the large market in country 2 is expected to push its government to

have an higher tax ratd; — T, < 0. An lower tax rate of country 1 clearly accelerates the relocation
of firms from country 2 to country 1. We have seen from (7) and (12) that, for firms based in 1, this
change in industrial distribution makes their export market more profitable and at the same time makes
their local market less profitable. Due to the smallness of the local market, the former benefit tends
to exceed the latter loss so that such a lowering tax rate is likely to enhance the profit of domestic
firms. Conversely, for firms based in 2, the larger home market is more important than the small export
market. Hence, the opposite policy, i.e., increasing the domestic tax rate to drive local rival firms away,
is likely to be desirable for them. Capital owners residing in tikedent countries make contributions
to their national government to extratifferenttax policies but achieve thidentical spatial outcome,
i.e., industrial agglomeration in small country 1.

The equilibrium tax rates take similar forms as those in the no-lobbying case (13) (see appendix A.1.

for details):
— KL [ pr 2-1 ] 7L(1-29)0]
L7K+1|"7 2 TaK+D)| 4K+ 1P2G-AK+5] (16)
LKL [ pr 2-1 .\ 7L(1 - 29)0;
27K r1|"T 2 T MK+ D) aK 1 1223 B)K + 5]

*16 This is a sticient condition for the second-order condition. That is, suppoging A holds, then we have
(1/a)d2G1/dTy = [(28K + 1)s — 4(K + 1)]/(4L7?) < O for all s € [0,1]. Symmetric expression holds for country
2.
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where®; is a positive bundling parameter that incluge¥, sandr. An additional weighs > 1 on
the second term of the big square brackets reinforces the profit-indéecg but it also appears in the
second term and changes the market-sfiece The diference of the tax rate becomes

7L(1 - 25)[6 - (28K + 3)]
- 23-B)K +5

T;-T; = <0. (17)

As long as the regularity condition (6) afck 8 hold, country 1 withs < 1/2 always sets a lower tax
rate than country 2 as we have expected.
Combining the tax dierential defined above with the location equilibrium condition (10) gives

(1-29[K + 2 - 7(K + 1)2 + 2(8 - DK{r(K + 1) - 1}]
- 7K[2(3 - B)K + 5]

where the denominator of the second term is positive whers. The condition that we have imposed
on trade costsr(> 1) ensures interior spatial outcomes.

Whether country 1 exports or imports capital depends on the sign of the second term in (}8). Let
be the critical value that changes the sign:
_3K+2-7(K+1)(3K +1)
a 2K[1 - (K + 1)] ’

ok

We can confirm thgg* is smaller than the upper bougdvhen

T<T = !
T K+2

We redefine the no-black-hole condition that ensure the existencdrmthe interval ¢, 7), implying
that country 1 is not too small:/2 > s> (K + 3)/[2(2K + 3)] = S".

If B < B* holds angor trade costs are fiiciently high ¢ > 7°), the second term (including minus
sign) in (16) is negative, meaning that the share of firms in country 1 is smaller than its capital share
(4] < s) asinthe benchmark case. Tax competition played by relatively benevolent governments gives
the qualitatively same results as in the benchmark case. Higher trade impediments also preserve the
advantage of large country 2 by enhancing the incentives of firms to relocate to the larger market and
save trade costs.

On the other hand, j > 8* holds given sfficiently low trade costsr(< 7*), the opposite is true;
we can observe eversalof the home-marketféect (1; > s). If both the governments heavily care
about the capital owners, they determine their tax rates so as to realize the industrial configuration in
favor of profit income owned by capital owners. As a result, contrary to the home-méeat emall
country 1 chooses a lower tax rate and imports capital while larger country 2 chooses a higher rate and
becomes a capital exporter. For the reverse home-maiket €0 emerge, trade costs should be small
enough for firms in 1 to make exporting fairly profitable compared to serving domestic market.

These findings are summarized in
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PROPOSITION 2. Consider tax competition between the politically-motivated governments with a
common political weighg € (1, 8). Assume that country 1 is smédi € (s', 1/2)) andr € (r,7). Then

two cases may arise:

(i) if the political weight is smallg < 8*) andor trade costs are largér > 7*), country 1 hosts a
smaller share of firms than its capital shat < s).

(i) if the political weight is large(8 > 8*) and trade costs are smdlt < t*), country 1 hosts a larger
share of firms than its capital share (the reverse home-mayfattel; > s).

In both cases, the tax rate of country 1 is always lower than that of cour(fry 2 T>).

The reversal of the home-markeffext is illustrated in the ranggd () in figure 3. Country 1
attracts more firms as the governments put more emphasis on the interests of capital twhilees.
result may explain well the fact that small countries with a lower corporate tax rate have succeeded
better in attracting FDI than large countries with a higher t&te.

0.5

1 3 B B

FIGURE 3 Equilibrium share of firms under the politically-motivated governments

*17 To check this formally, it is verified thatqd/ds = -Wd(T; - T3)/d8 > 0 for all 7 € (z,3/(3K + 4)) where¥ =
(K + 1)/2r?KL > 0. Sincer* < 3/(3K + 4) holds, we have & /d3 > 0 when the reverse home markeiegt prevails
(B> p*andr < 7).

*18 Although many empirical studies on the protection-for-sale model obtain remarkably low estimates of politicajgweight
(or high estimates of) (Goldberg and Maggi, 1999; Gawande and Bandyopadhyay, 2000), there are several studies that
obtain fairly high estimates ¢f (Mitra et al., 2006; Gawande et al., 2012) or report mixed results (McCalman, 2004).
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4.3 Welfare implications

To see welfare implications, we compare the socially desirable industrial configuration to the spatial
outcome under tax competition. We consider the social planner who chooses the industry allocation
A1 to maximize the sum of national welfare of the two countiés=s W; + W,. The social planner
implements the policy through lump-sum transfers among agents while taking as given the equilibrium
market prices (5) and quantities (4) (see appendix A.3. for details).

Figure 4 shows the global welfare function along with the distribution of firms that attains the opti-
mum A2, that under benevolent governmenfsand that under politically-interested governmedits
A7 is larger tham?, meaning that tax competition played by lobbying-free governments leads to an
excessive tax gap and thus to a more equalized distribution. This can be explained by international
externalities resulting from market size asymmetry. Country 1 is exporting capital and thus bears the
burden of tax incidence imposed by country 2. Since increasing the tax rate in 1 brings the positive
externality from 1 to 2, i.e., delocation of firms in 1, government 1 sets a too low tax rate from the
global point of view. In contrast, from the fact that country 2 is importing capital and its tax rate has
the negative externality, government 2 ends up choosing diicieatly higher tax rate. The large tax
difference generates arbitrage opportunities for capital owners and as a consequence ffieldstige
equalized distribution.

As we have seen in the previous sections, the relationship betdfeand 1] is clear: when the
governments are heavily biased in favor of capital owners and trade barriers ang lssarger than
A} and the more so, the higher political weight

We summarize these as follows:

PROPOSITION 3. The equilibrium share of firms where the reverse home mayfattas prevailing
is more socially inicient than that under the benevolent governmeifts< 2} < s < 13).
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FIGURE 4 Global welfare

5 Extensions: asymmetric political weight

In the previous analysis, we assumed the political weglstcommon to the two governments. In
this section, we allow for the asymmetry of the weight and confirm that our main result of the reverse
home-market fect still holds. In order to single out théfect of ditferent political weights, we first
analyze the case of symmetric market size, §&:,1/2. The equilibrium tax rate in countiye {1, 2}
is given by

7KL Bit 2-71

T+ = 7T |
P TK+1|"T 2 TaK+y

The profit-income fect, the second term in the square bracket, reflects the asymmetric weights and is
stronger as the weight gets higher. The takedential becomes

_ TKLB1-p2)
[6—(B1+B2)]K+5’

which is negative if3; > 8..*1° The government with a higher weight sets a lower tax rate so as to

T =T, =

reduce the direct tax burden on capital owners.
Since there is no market-siz&ect and thus only the taxfiierential matters for the industrial con-
figuration, the more politically-motivated government setting a lower tax rate attracts more firms than

*19 The denominator is positive as longfs< B holds as we have assumed in the previous analysis.
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its capital share:

*k _1‘ (K+1)(Bl_ﬁ2)
M= 6 BB K 5]

as long ag; > B» holds.

Having made clear the role offtierent political weights, we then consider the most general situation
where both country size and weights are asymmetric. Since it is hard to analytically characterize the
conditions that make the home-markéteet reversed, we rely on numerical simulations. Figures 5
and 6 show the equilibrium share of firms based in countrg-ax(s) for various levels of political
weights along with the horizontal plane representing the country 1's size0.4. The diagonal line
linking the north corner to the south corner corresponds to the case of symmetric weighméwes
from low to high given a particular level ¢f;, the share of firms based in countmpcreases for # j.
Moreover, the government with a higher political weight (e3g.> 582), which engages actively in tax
reduction, is likely to host a more than proportionate share of fin{isX s).

In the case of common political weight, as the key to the reverse home-mé#datt we pointed out
the coincidence of the desirable industrial configuration for firms both in small and large countries. The
mechanism still works when trade costs are low (figure §J; Hndg, are in [2 2.5], 4;* may exceed
seven wherB; < B, holds, meaning that the profit-incomfiext of government 2 is stronger than that
of government 1. Although the stronger profit-incontieet of government 2 puts more downward
pressure on the tax rate of 2, the market-sifeat works in a way that government 2 reduces the
pressure on tax cut with a view to avoiding the influx of capital, which hurts profits of firms in large
country 2. The emergence of the reverse home-mafkatteand its mechanism remain unchanged in
the general situation.

08

FIGURE 5 Equilibrium share of firms under asymmetric political weight and high trade costs
NOTE: Parameter values alke= 3, s = 0.4 andr = 0.249.
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FIGURE 6 Equilibrium share of firms under asymmetric political weight and low trade costs
NOTE: Parameter values akke= 3, s= 0.4 andr = 0.138.

6 Conclusion

This article has analyzed a tax game between two countries of asymmetric size taking into account
a political economic issue. The political process is modeled as a Principle-Agent relationship between
the governments and the capital owners as in Grossman and Helpman (1994, 1995). It is shown that
if the governments are ficiently biased toward the interests of capital owners and trade costs are
low, the smaller country attracts a more than proportionate share of firms (the reverse home-market
effect). The important source of the profit of firms in the small country is from exporting to the large
foreign market, while that of firms in the large country is from serving the large domestic market.
Therefore, capital owners, whose rewards are equal to the after-tax profits of domestic firms, prefer
capital movement from the large country to the small country, in which case the profit of firms both in
the small country and in the large country tends to be higher. The interests of capital owners are well
reflected in the spatial outcome of tax competition if the governments heavily care about the welfare
of capital owners.

The reverse home-markeffect caused by the willingness of firms to avoid competition is a new
insight into the literature of agglomeration and tax competition, which conclude that the larger market
size angbr the initial locational advantage are crucial for determining the winner of competition. The
implication that the smaller market size can be attractive for firms when considering politically-biased
governments may be helpful in understanding how tax competition works in the real world.
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7 Appendices

A.1. Derivation of equilibrium tax rates
Consider the most general case where two countri@erdn size and political weight. From the
first-order condition (1&)dG;/dT; = 0, we obtain the following best response function for each gov-

ernment:
(2K +1) - 4K +1) +25K(g ~ 1) S(2K +1) - 2(K + 1)+ 25K(By - 1) -
1= 2

4721 472
o 2r(1- 9K? —(5st — 41— 6S+ 4K + (1 -29(2-9(2-1) sSK(B.—-1)
=T (K + 1) T (A-11)
S(2K + 1)+ 1 - 2K(1 - 9)(Bo — 1)T S(2K + 1)+ 2K + 3 - 2K(1 - 9)(82 — 1)T
4721 - 421 2
2sTK? + (5sT — 7+ 65+ 2)K + (1 -29)(s+ 1)(2-7) K(1l-9B>-1)
=T 4K + 1) " 2 : (A.12)

where (A.11) is the best response function for government 1 and (A.12) for government 2.

Benevolent governments.We first consider the no-lobbying case. Setfihg 1 in (A.11) and (A.12)
and solving for tax rates yield

n_ 7KL T 2-71 7L(1 - 29)0]
LT K177 27 aK+1)| 4K+ 12@K=+5)
. 7KL T 2-71 TL(1 - 29)0)
2= K+1|" "2 aK+1)| " AK+12@K +5)

Ol=as+y, O)=a(l-9+y,

a=-2(K+2)(4K? + 4K — 1) + 4(6K? + 5K — 2), vy = —(2K? + 9K + 8)r + 2(7K + 8),
as given by (13). To check the sign®f, we note thatr andy are decreasing inand evaluate these
parameters at the maximum level of trade costs, i.e., the prohibitive tradercodtidK + 1), reveals

_ AR+ 1AK2+3K-2)

o(r=7) K+1 ’
_ 12K?2+21K +8
’y(T—T)—T>O.

a andy are always positive when< 7 and henc®? and® are also always positive sineee [0, 1].

Politically-motivated governments with symmetric political weight.We next consider a lobbying
case where both governments place an equal weight on their contributions. Imgosimg = 8 on
(A.11) and (A.12) and solving the system of equation, we obtain the following equilibrium tax rates:

. 7KL Jizg 2-71 TL(1 - 29)0;
LT K+1|" " 2 T aK+D| K+ 12@-BK 15’
., TKL Jizg 2-71 TL(1 - 29)0;
27 K+1|" T 2 TaK+D| T aK+ 122@-BK + 5]’

O] =6s+e, O;=6(1-9 +e€,
§ = —2[4K*(K + 1)8% — 2K(4K + 5)8 + 3K + 4]t + 4[28K (3K + 4) — (3K + 2)],
€ = [4K3(K + 1)87 — 2K(2K? - 3)8 — (6K? + 15K + 8)]r — 4K (3K + 4)3 + 2(6K? + 15K + 8),
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as given by (16)6 ande can be negative.

Politically-motivated governments with asymmetric political weighin the most general case where
the political weights are etierent in countries, we get the following equilibrium tax rates by directly

dealing with (A.11) and (A.12) :

.. tKL Bt 2-1 TL(1-29)07"
LTK+1]"7 2 T aK+1)| aK+ 16— (B + B2)IK + 5l[2(3— (Brs+ Ba(1— 9)IK + 5]’
~  TKL Bot 2-71 TL(1 - 29)0%
2 TK+1|"T 2 TaK+D)| T aK T 16- (Bt Bo)K + 523 (Bis+ Ba(l- 9K + 5]’

07 =¢S+ns+0, Oy =¢(1-9%+n(l-9 +¢,
¢ =4K(B1 - B2)(2 - 7)[{6 - (BL - B2)}K + 3],
n=-2[{6-(B1+B)}K + 9]
X [4B1827K> + 2(4(B1 + B2 + B1B2) — 3(Br + B2)}K? + {(3B1 + 782 — )t + 2(3— 682 — 2B1)}K + 2(2— 7],
= —87(6B1 — 382 — 48182 + B1BS)K* — [4(3181 — 29, — 138182 + 28185 + 285 + )7 + 12(8, — 1)(6- B - B2)IK®
+2[(848; — 5181 + 9PB1B2 — 555 — 60)r + 8818, — 938, — 156, + 865 + 120K?
+[(738, — 2781 — 123)r + 2{123- 8(B;1 + 662)}]K + 40(2- 1),
1= 0 - 2K(By - Bo)[47(B1B2 — K + 2{2(By + B2 + B1B2 — 30) + 3(6 - (B1 + B2))IK?
+1{4s(s— 1)(6 - (B1 + 2))(2 — 7) + (5(B1 + B2) — 135) + 2(39—- 4(B1 + B2))}K
+40( — s+ 1) - 10(25* - 25+ 5)1],

which reduce to (16) wheB; = B, = B. The tax diferential and the resulting distribution of firms
become
TH _TEe _TL[ZTK{,Bls—,BZ(l -9} +3(3sr—4s— 71+ 2)]
toE T 2[(3— (B1s+B2(1 - 9)}K + 5]
o 2K[B1s(st =25+ 1)+ Ba(l-9)(str—=25s—7—-7K+ 1)+ BK + 2)[(2-1)s—- 1] + (K + 1)(3K + 1)r
v TK[{6 — (B15+ B2(1 - 9))}K + 5] '

We usel;” for the simulation analysis in section 5.

A.2. Three gects on tax rates
We show that equilibrium tax rates can be decomposed into tlffeet® namely, the consumer-

price dfect, the profit-income fect and the tax-revenudiect as explored in section 4.1. For the
sake of illustration, we restrict our attention to the no-lobbying case and put weighasd w, on

components of welfare:
V\/i = wSSi Li + w,,(m - Ti)Ki + Ti/li K, i€ {l, 2}

Supposing = 1/2, where an additional market-siz&ext does not emerge, as in appendix A, we can
compute equilibrium tax rates as follows:

4rKL LT ws(2-1)
K+1 2 4K+1) |

T =T, =

If the government solely care about the tax revenue, the two weights arewzere (v, = 0) and
only the first term £) in the square bracket remains, which we calhgrevenue gect Clearly, the

23



second term<{w,7/2) and the third term{ws(2—-1)/[4(K + 1)]) come from the after-tax profit income
((mi — Ti)K;) and from the consumer surpluS;(;), respectively. Hence, we name the second term a
profit-income gectand the third term aonsumer-price fect

A.3. Welfare analysis
Quasi-linear preferences imply that the sum of the two countries’ indirect utilities consists the global
welfare as follows (ignoring constants):

W(A1) = Wy(A1) + Wo(12 = 1 - 1)
= [8S1(40) + (1= 9S2(A]L + [1a(2) = TalKa + [ra(r) = Tol Kz + TidaK + To(1 - K
= [8S1(11) + (1 = 9)Sa(A)IL + [{r1(A1) — Ta} — {ma(Ar) — ToH(S— 2K + 71 (A1) 41K + mo(A1) (1 — A)K
= [8S1(A1) + (1 = 9S2(A)IL + 1 (A1) A1 K + 72( A1) (1 — A)K.

From the third line to the forth, we use the fact that- T, = 7, — T». Solving the FOC of the social
planner’s problem im; gives the globally optimal level of industry allocation:

 (1-29[K +2-7(K + 1)

A° =
1= 8 TK(2K + 3)

We can check that the second-order condition trivially holagK?L(2K + 3)/(K +1)? < 0. We have
A < Afforall r € (z,7) and A} < 4] for all 7 € (z,7*). Therefore, when the reverse home market

effect is dominantf > g* andr € (z,7*)), we oder the spatial outcomes in this wa§:< A7 < 4].
Additionally, we can compute the taxftirential to replicata? from the location equilibrium con-
dition (10):
K+1
—ZTZKL(Tf -T2)
o To_ _TL(l -29(2-1)
=Ti-To= K+3

=1 -

where; is defined in (8) and the level of each country’s tax rate is indeterminate. Comparing this to
the tax diferential under benevolent governments gives

4rKL(B - 1)(1-29)[3 - 7(3K + 4)]
(4K +5)[2(3-P)K + 5]

TT -T2 - Ty -T2l =

which is positive whenr € (7, 7*) holds.
By noting that ¢iT; — T;|/d8 = —d(T; - T;)/dB8 = ®(1-29)[3-7(3K+4)] > 0 forr € (7, 3/(3K +4))
where®d = 4rKL(1-2s)/[2(3-B)K +5]* > 0, we haveTO - T2| < [TP-TJ| < [T; - T;| for 7 € (r. 7%).
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