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Summary

Two novelties:

¥ joint treatment of income taxation and of government spending.
¥ a new notion of income tax selection.

New issue:
interdependence between income taxation, composition of public spending
and substitutability between the goods publicly and privately supplied.

Main results:
¥ higher substitutability induces a lower progressivity of the income tax and a
smaller size of the public spending over the GDP, and
¥ stronger pro-rich bias in public spending induces a lower (higher)
progressivity in the tax function as the substitutability is low (high).

Both implications turn out to be validated by empirical evidence.
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1. Motivation

Why the two novelties are important:
¥ joint treatment of income taxation and of government spending.

¥ a new notion of income tax selection.



Joint treatment of income taxation and government spending

Our attitudes towards income taxation may depend on the nature of the public
spending. Unfortunately, the literature on income taxation [both positive and

normative] has completely separated expenditure and the raising of public
revenue.
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of provision of public goods. The valuation of the public goods to be financed
plays a role in the individual willingness to contribute.



Joint treatment of income taxation and government spending

Our attitudes towards income taxation may depend on the nature of the public
spending. Unfortunately, the literature on income taxation [both positive and
normative] has completely separated expenditure and the raising of public
revenue.

This contrasts with the standards in other areas of Public Economics: the theory
of provision of public goods. The valuation of the public goods to be financed
plays a role in the individual willingness to contribute.

In the theory of income taxation the net contributors experience a loss with no
compensating (even partially) benefit.

Our work takes into account that income taxation not only produces
redistribution but also a net tax revenue that is expended in the public provision
of various goods and services.



Has the literature on income taxation been missing much by leaving expenditure
outside of the picture?
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Two shortcomings:

¥ The perception of benefits from taxation may contribute to explain why
there is much less tax resistance than what the voting model suggests.
[more later]



Has the literature on income taxation been missing much by leaving expenditure
outside of the picture?

Two shortcomings:

¥ The perception of benefits from taxation may contribute to explain why
there is much less tax resistance than what the voting model suggests.
[more later]

¥ It fails to capture the effects of the changes in public spending over the past
decades on the socially accepted progressivity of the income tax.



Over the past few decades there have been significant changes in the pattern of
government spending.

Its composition has changed towards a larger share of social transfers. But this
can be seen together with income taxation as a complex system of income
redistribution within the society.



Over the past few decades there have been significant changes in the pattern of
government spending.

Its composition has changed towards a larger share of social transfers. But this
can be seen together with income taxation as a complex system of income
redistribution within the society.

We focus on the other part of the government budget consisting on the
expenditures other than cash or quasi-cash transfers.

We have here general public administration, justice, police, defence, education,
health, environment, infrastructures,...



In the public provision of goods and services too we have witnhessed significant
changes in the composition of this share of the government budget.

This is important because the different items have different distributional
impacts.

Subsidizing the university or the opera mostly benefits the rich while improving
health care benefits everyone and primary education specially benefits the
poor.

Different compositions of the public spending will be perceived differently along
the social ladder.

It is somewhat surprising that so little effort has been made to estimate the
distributional impact of the different budget lines.
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How important these benefits are?



How important these benefits are?

We continue with the UK case (2004/2005).
Jones (2006) in Economic Trends estimates that, on the average,

the in-kind benefits from the public provision of education and health were 2.5
times the value of the non-contributory social cash and near-cash benefits.



There is another deep change in public spending that | wish to bring to your
attention and to which | will refer later in my talk.

This is that the lines dividing the goods that are publicly and privately provided
are becoming increasingly fuzzy.

When | was young, security was the government’s monopoly, while now one can
purchase security in the private market. The same goes for the mail service and
many more goods and services.

In many countries this has been the case with health or education ...or even
jails.



There is another deep change in public spending that | wish to bring to your
attention and to which | will refer later in my talk.

This is that the lines dividing the goods that are publicly and privately provided
are becoming increasingly fuzzy.

When | was young, security was the government’s monopoly, while now one can
purchase security in the private market. The same goes for the mail service and
many more goods and services.

In many countries this has been the case with health or education ...or even
jails.

All these steps have lead to an increase in the substitutability between the

goods and services supplied by the government and what one can obtain
through the market.

Why has this happened?

What are the effects on our view of the role of the government and of taxation?



Secession of the Successful NewYork Times Magazine (January 20, 1991)

Based on Robert B. Reich "The Work of Nations: Preparing Ourselves for 21st-
Century Capitalism,"

The continuing debate over whether the wealthy are paying their fair share of
taxes obscures a larger issue, with more profound implications for America: the
fortunate fifth is quietly seceding from the rest of the nation.

And the Government is speeding this process as Washington shifts
responsibility for many public services to state and local governments.

In many cities and towns, the wealthy have in effect withdrawn their dollars
from the support of public spaces and institutions shared by all and dedicated
the savings to their own private services.

Condominiums dun their members to undertake work that financially strapped
local governments can no longer afford to do well -- maintaining roads, mending
sidewalks, pruning trees, repairing street lights, cleaning swimming pools,
paying for lifequards and, notably, hiring security guards to protect life and
property. (The number of private security guards in the United States now
exceeds the number of public police officers.)



This issue has been recently taken up by Schwabish, J., T. Smeeding and L
Osberg (2006) “Income Distribution and Social Expenditures: A Cross-National
Perspective”, in D.B. Papadimitriou (ed.), The Distributional Effects of
Government Spending and Taxation. Northampton, MA: Edward Elgar
Publishing, pp. 247-288.

“There may be a “tipping point” in overall national levels of inequality beyond
which affluent citizens become less civically engaged and less likely to support
public policies which benefit all the society. This might occur, for example,
when a critical mass of high-income parents decides to pull their children out of
the public school system or when well paid employees decide that paying taxes
for income security programs or social insurance are a waste of their money
because it is easier to self-ensure at lower cost.” (p. 5)



This issue has been recently taken up by Schwabish, J., T. Smeeding and L
Osberg (2006) “Income Distribution and Social Expenditures: A Cross-National
Perspective”, in D.B. Papadimitriou (ed.), The Distributional Effects of
Government Spending and Taxation. Northampton, MA: Edward Elgar
Publishing, pp. 247-288.

“There may be a “tipping point” in overall national levels of inequality beyond
which affluent citizens become less civically engaged and less likely to support
public policies which benefit all the society. This might occur, for example,
when a critical mass of high-income parents decides to pull their children out of
the public school system or when well paid employees decide that paying taxes
for income security programs or social insurance are a waste of their money
because it is easier to self-ensure at lower cost.” (p. 5)

We are interested in the process of “privatizing” what earlier were government
monopolies and its effect on the willingness to redistribute.



A new notion of income tax selection

Voting over tax schedules and the Median Voter Hypothesis (Romer, Roberts,
Metzler and Richard...)

There are two commodities, consumption and labour, u(c,1-/). Incomes are
subject to a linear, purely redistributive tax.

Disposable income is consumed: c=(1-! )w,; +b.
First order condition is u./u, =(1-! )w, for the choice of labour effort.

Each individual chooses the / that is optimal for her, knowing the effect on
aggregate labour supply and satisfying the government budget balance.

The optimal / to an individual turns out to depend on the difference between
own and average income.

Under appropriate assumptions, the preferences over ! are single picked.

The chosen tax is the one preferred by the median voter because she is pivotal.



The median voter hypothesis has the following testable implications:

a)
b)

c)
d)

e)

Higher degrees of inequality should lead to more redistribution

The wider the gap between median and mean income the stronger the
willingness to redistribute by the median voter

The middle class (median) should be clear beneficiary of the tax system

Poor people should be strongly in favour of greater redistribution and
rich people should be against redistribution (none, in fact)

Labour supply should display sufficiently high elasticity



a) Higher degrees of inequality should lead to more redistribution

Perotti (1996) found no relationship between higher pre-tax inequality and
degree of redistribution.

Milanovic (2000), using “factor incomes”, finds no conclusive evidence that
countries with higher factor income inequality redistribute more, even when
controlling for the population of the elderly and for pension transfers.



b)The wider the gap between median and mean income the stronger the
willingness to redistribute by the media voter

Wong (2004) in his “Deviations from Pocketbook Voting in Income
Redistribution: Evidence and Implications”, finds no evidence that the
median preference for more equality is significantly more intense where
incomes are more unequal.



c)The middle class (median) should be clear beneficiaries of the tax system

Concerning the benefits for the median voter, Milanovic (2000) finds
evidence suggesting that the middle class gains little, if anything, from
redistributive social transfers.



d)Poor people should be strongly in favour of greater redistribution and rich
people should strongly oppose redistribution.

According to the US 1998 Gallup Poll (Gallup, 1998) -- as cited in Fong
(2001) -- among American families with incomes of $10,000 or less, 35
percent report that the government should not redistribute wealth by heavy
taxes on the rich and 21 percent believe that the poor should help
themselves rather than this being the government's responsibility.

More interestingly, Fong finds that income is a very poor predictor of
redistributive attitudes.



Using data from the World Values Survey (2000) we have the following:
(I am grateful to Matteo Cervellati)
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e) Labour supply should display sufficiently high elasticity with respect to the
after-tax wage rate

Blundell and MaCurdy (1999) summarize the different estimates of the
uncompensated wage elasticity (all using different approaches and estimation
techniques). The estimates reported there give nearly rigid labour supply:

(i) US, zero (MaCurdy et al.,1990) and 0.05 (Triest,1990);

(ii) UK, 0.09 (Blundell et al,1988),

(iii) France, 0.1 (Bourguignon and Magnac, 1990);

(iv) Germany -0.004 (Kaiser et al,1992); and similar values for Sweden,
Netherlands and Findland.



Summary of introductory motivation

¥ need for a joint treatment of taxes and expenditures

¥ effects of alternative public expenditure policies (and of privatization)

¥ predictions of the Median Voter Hypothesis not confirmed by facts:
o attitudes towards redistribution are not clearly correlated to income
o elasticity of labour supply too rigid to explain moderate redistribution



2. The Model
We assume that there is a continuum of individuals.

Let y be the exogenous income which is distributed over the population
accordingly with the cdf Fwith support /a," ).

We shall denote by U the average income.

The set of commodities is divided into two bundles, private (denoted x) and
public (denoted g), accordingly with the mechanism by which they are
allocated.

Individual demand for the private commodities is satisfied through the markets:
in view of market prices individuals choose how best to allocate their
disposable income.

The individual consumption of the publicly supplied commodities is fixed by the
government through its expenditure policy.



Throughout our analysis we also assume that all commodity prices are
constant. Hence, we can just focus on the aggregate expenditure in the two
bundles of commodities.

On individual preferences we make the following standard assumptions:
Assumption 1: U, >0,U; >0,u,, <O,uy, <OU,; >0 Fyrther, we assume the

Inada conditions: }}--n(} U= i ’BIE U = O’gl--n(} Uy = i ’}HE Uy = 0 :



The government raises taxes/transfers in order to redistribute income across
individuals.

The net public revenue left after performing the redistribution of incomes is
spent in the provision of the public bundle (for instance, education, justice or
defence).

Individuals expend their disposable income in the purchase of the private
commodities.

To save on notation we denote the disposable income by x.



We denote by f(y) the tax (if positive) or the subsidy (if negative) allocated to
each individual with income y.

Hence,
x(y) =y Bt(y) (1)

Notice that x(y) >(<)y depending on whether the individuals with income y,
are net contributors or beneficiaries from the tax system.

We denote by t the per capita aggregate net surplus/deficit left after income
redistribution, i.e.

t="t(y)dF(y)

y

(2)



Public spending

The composition of the public expenditure benefits differently the individuals on
the basis of their tax payments/income.

The benefit from public spending obtained by an individual with income y, g (y)
is

a(y) = "(t(y).9)

where g is the per capita public expenditure.

Budget balance:

9" Hy()dF(y) = #RU(y).QdF() =t



The parameter # captures the composition of public spending, which at least
partially pays back to the taxpayer its contribution.

This may be intentional or the outcome of a more intensive --or effective--
lobbying by the rich before the government in favour of the publicly provided
goods they like best.

Opera, culture, higher education or research will essentially benefit the rich.
Education and health will have a uniform benefit.

Intuitively, we expect taxpayers to look more favourably upon progressivity in
income taxation if they know that they can ripe part of the benefits deriving from
their contributions.



In order to make the problem more operational, we specialize to the case
"(1(y),9) = 9(y) = "t(y) + (1# ")t,

When #= 1 individuals get their taxes back in full in the publicly supplied good.

At the other extreme, when #= 0 public spending will be fully egalitarian.

In many countries the yearly public budget establishes the tax rate at the
different income brackets, while it is much more difficult to modify the basic
lines of public expenditure. Hence, we shall take # as an exogenously given

parameter.

The individual valuation of a fiscal policy (¢, #) will be given by

u(y ™" t(y). #(y) + (1" At). (4)



3. Acceptable Income Tax Functions

In the literature of voting over taxes, the analysis is restricted to linear tax
functions. [but Carbonell-Nicolau and Ok, 2007]

In our case, a tax function #(.) is any arbitrary strictly increasing function from R
to R.

We use ! to denote the set of all strictly increasing tax functions.



Definition of acceptability

For each ()" # individuals consider changes in its steepness
l_() ="+ #t() yielding the same aggregate net revenue, t.

This restriction allows us to write

() =t+ "(t(y) #t) (5)

Notice that, for given t(.), when $ > 1 all the individuals contributing below

average will see their contribution diminished while the ones with incomes
above will contribute more. The opposite will happen when $< 1.

Hence, f()’) is more (less) progressive than t(y) if &>1(<1).



An individual with income y will value the $ transform of the tax function ¢t(.) as

u(y " [t+#(t(y) " t], gt +#t(y)" )]+ 1" It),

Let $(y,t(.)) be the progressivity change preferred by an individual with income
Y.



An individual with income y will value the $ transform of the tax function ¢t(.) as

u(y " [t+#(t(y) " t], gt +#t(y)" )]+ 1" It),

Let $(y,t(.)) be the progressivity change preferred by an individual with income
y.
We shall say that the tax function 7(.) is acceptable to an individual with income y

it $(y,t()) =1.

A tax function is acceptable to an individual if that individual does not find
profitable a variation of its steepness.

We shall denote by T(y) the (large) set of all tax functions in ! that are
acceptable to y.



We assume that the tax authority seeks to maximize support and chooses the
tax function that is found acceptable to the largest nhumber of individuals
possible.



We assume that the tax authority seeks to maximize support and chooses the
tax function that is found acceptable to the largest nhumber of individuals
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We assume that the tax authority seeks to maximize support and chooses the
tax function that is found acceptable to the largest nhumber of individuals
possible.

We explore the most demanding acceptability requirement: unanimity.

A tax function t() € O is said to be collectively acceptable if it is unanimously
acceptable, i.e. if

t()" (T #$

As we shall now see, this condition completely characterizes the unique
equilibrium tax-transfer policy.



Existence of Collectively Acceptable Tax Functions

We have seen that the valuation of the transformation $ of ¢(.) will be

u(y " [t+#(t(y)" t], dt+#(t(y)" )]+ 1" )

It can be readily verified that the utility valuation is concave in $.

Hence, the first order condition fully characterizes the preferred $.

(6)



Differentiating with respect to $ we obtain

,','—Z = (1) $1)[$u, (v $ 7). %r(¥),8))) + %, (v $ 1), %5 (). 2)))]

Hence, $(v,t(y)) is implicitly characterized by the condition
u(y" [+ #(ty)" .0t Aty " D1+ A" 9t) _

Ug(y" [t+#(t(y) " tL At +At(y)" O]+ @" 9t) (7)



Theorem 1 For every # the set T is non-empty and is a singleton.

Proof.- The tax functions that are acceptable to an individual with income y can

be obtained from the first order conditions evaluated at (y1t(Y)) =1,

For an arbitrary parameter t we have

u (y" t(y),#(y)+@" At) _ #

Uy (Y " t(y),#(y) + (1" #t) ®)
Because of our assumption on u, the LHS of (8) is strictly increasing in #(y), it

L LA#S
goes to infinity as t(y) ) Y and to zero as t(y) #Tt .

Hence, for each t and y there exists a unique t(y) satisfying (8).



We can thus write

tty) =" (y,t,%

It can be readily verified that %is strictly increasing iny.

The average tax collection Lis

(=3 (ntAdFy) %&LA -

We just need to show that & has a fix point.



We can thus write

tty) =" (y,t,%

It can be readily verified that %is strictly increasing iny.

The average tax collection Lis

(=3 (ntAdFy) %&LA -

We just need to show that & has a fix point.

It does and it is unique.

Therefore, the unique collectively acceptable income tax function is the one
solving the FOC evaluated at the ¢ that solves (9).



Remarks:

¥ The requirement of unanimity on not changing the progressivity of a tax
function is neither too demanding nor too lax: there always exists a unique
tax-schedule that satisfies it.

¥ We have determined both the net tax revenue and the shape of the tax
function.

¥ We have imposed very mild restrictions on the set of functions under
consideration: strict increasingness.



Properties of the acceptable income tax function:

Proposition 1 The marginal tax rate tOy) satisfies, 0<tOy)! 1.



Properties of the acceptable income tax function:

Proposition 1 The marginal tax rate tOy) satisfies, 0<tOy)! 1.

Proposition 2 The acceptable tax function ¢(.) with net tax revenue t maximizes
the Utilitarian Social Welfare over all t(.) € ® with net tax revenue t.



How is it that all the individuals can agree on a tax schedule?
What prevents the low-income individuals to favour expropriatory taxation?

In this model earned incomes are assumed to be exogenous: labour is
inelastically supplied.

The reason why with exogenous incomes poor individuals are not for a full
redistribution of incomes is because of the bias in public spending.
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How is it that all the individuals can agree on a tax schedule?
What prevents the low-income individuals to favour expropriatory taxation?

In this model earned incomes are assumed to be exogenous: labour is
inelastically supplied.

The reason why with exogenous incomes poor individuals are not for a full
redistribution of incomes is because of the bias in public spending.

The government policy makes individual deservingness of the publicly supplied
commodity an increasing function of one's contribution in taxes.

If a low-income earner demands more progressivity ---and hence a larger
transfer--- she will be trading-off more private consumption for less public
consumption (because she will become less deserving).

Likewise, high-income earners will be willing to give up on private consumption
in order to deserve higher levels of public consumption.

At the collectively acceptable tax schedule, the marginal rate of substitution
between private and public commodities is equal across the population.
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Le us take the case of a linear tax as a benchmark.

A marginal increase in income will increase the private and the public
consumption proportionately.
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What determines the progressivity of ¢(.)?
Le us take the case of a linear tax as a benchmark.

A marginal increase in income will increase the private and the public
consumption proportionately.

Whether this variation will be found acceptable depends on whether the public
good becomes relatively more desirable than the private good.

If the substitutability increases, individuals with higher income would prefer a
larger proportional increase in the supply of the public good and hence would
favour a more than proportional increase in taxation.

If the substitutability decreases with income richer individuals would prefer a
higher share of the private goods.

As we shall now see, for a constant elasticity of substitution the acceptable tax
function displays a constant marginal tax rate.



Remark:

By the same argument we can also deduce that the effect of income inequality
on the progressivity of the tax critically depends on the change of the elasticity
of substitution with respect to income.



4. Tax Progressivity and Public Expenditure. The CES case.

Suppose that v is a CES, so that
#

O #31 #31 (781
u(x,g)=""x* +(1$")g” *
& )

with elasticity of substitution ' > 0.

We can easily obtain that the acceptable tax function is linear

t(y)="y#b

0 ' *
" 1 h= 1%# $u g &

’ - ] an $:
where T e T 11 481+ § L Qo) -




Properties of the acceptable tax function #(y):
1. Itis linear in income.
2. It does not depend on the distribution of income.
3. When g/t <" anincreasein ' reduces /.

4. If the substitutability is low (" <1) anincrease in #decreases /.

If the substitutability is high (° > 1) an increase in #increases /.



In order to understand this result it is important to realize that, by imposing that
the supply of a subset of commodities is the monopoly of the government, the
coercive action shifts from extracting taxes to prohibiting the private provision
of the goods reserved to the realm of the public sector.
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for each other the two bundles are.



In order to understand this result it is important to realize that, by imposing that
the supply of a subset of commodities is the monopoly of the government, the
coercive action shifts from extracting taxes to prohibiting the private provision
of the goods reserved to the realm of the public sector.

How effective this prohibition will be obviously depends on how substitutable
for each other the two bundles are.

The somewhat non-intuitive result says that when the prohibition is effective a
pro-taxpayer expenditure policy will induce the population to accept less
(rather than more!) progressivity in the income tax.

In order to gain the intuition for the result, let us consider the following example:



Suppose all the goods and services supplied by the government g were
policemen and that there was no substitute in the private market.

We can interpret #as the number of policemen allocated to rich relative to poor
neighbourhoods.
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making it raise for everybody else.



Suppose all the goods and services supplied by the government g were
policemen and that there was no substitute in the private market.

We can interpret #as the number of policemen allocated to rich relative to poor
neighbourhoods.

Consider first the case in which g = 0 so that the number of policemen is the
same in all neighbourhoods.

The only way the rich can raise the supply of policemen up to their wishes is by
making it raise for everybody else. Hence, they will end up by accepting to pay
very large taxes. Poor individuals on their side, would not be happy with this
level of supply unless (via subsidies) their private consumption is raised to the
appropriate level.

All will agree in a progressive tax.



Suppose now that the government commits to assignhing twice as many
policemen in the rich neighbourhoods as in the poor ones.
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Suppose now that the government commits to assignhing twice as many
policemen in the rich neighbourhoods as in the poor ones.

As the distribution of public spending favours the high contributors, they will not
need to raise everybody's consumption of the public good by that much is order
to have the desired amount of the good and hence will be willing to contribute
less than under a fully egalitarian public spending.

On the other side, because of the pro-rich bias in the public spending, the poor
will not be demanding higher levels of redistribution because this will cost them
too much in terms of foregone public good.

All will agree on low progressivity in the tax.

As an exercise, just think of what would be the attitude towards taxation if
private medicine or private higher education were prohibited.
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What happens if the goods supplied by the government have close substitutes
in the private market?

Increasing the pro-taxpayer bias is equivalent to making the public goods
“cheaper” to the taxpayer.

Hence, rich people would be willing to accept that a larger part of their private
consumption be turned into consumption of the public bundle of goods.

In this case, all will agree in a more progressive income tax.



Testable implication of the model

For the case of constant-elasticity preferences, our model has the

well-defined, testable implications. Specifically, we shall focus on two
novel implications:

¥ the (constant) marginal tax rate / is negatively related to the degree of
substitutability, and

¥ we should observe a negative relationship between the marginal tax rate
and the pro tax-payer bias among countries with low substitutability and a
positive relationship among countries with high substitutability.

Both implications turn out to be empirically validated by our results.



We test the relationship between #and ' , and !/ implied by our resulits.

We do not have direct data on neither of the three variables and hence we have
to work with reasonable proxies.

Our choice of proxies has been severely conditioned by the need of a consistent
set of basic information available for a sufficiently large number of countries.

To this effect we have based our empirical strategy on the OECD\ database that
includes fifteen countries.
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We start by estimating g, the total government per capita expenditure in the
provision of goods and services.

We obtain g by subtracting from the total amount of government expenditure
the amounts that are spent on social cash or near-cash transfers.

Of the total amount of government expenditure g we focus on two redistributive,
pro-poor public expenditures: health and education.

For education, we focus on all three types of expenditures: primary, secondary
and tertiary.



Proxy for #
Our proxy for the pro-taxpayer bias #is

redistributive expenditure

" # 1$ .
total expenditure

We have four proxies of #using as redistributive expenditure three levels of
education, primary, secondary and tertiary and health.



Proxy for '

We proxy the substitutability between the two bundles of commodities by the
ratio of the private to public expenditure in primary education and health.

- private expenditureon | .,
public expenditure on |



Proxy for !/

Our income tax function summarizes not only the income tax schedule but also
all the social cash and quasi-cash transfers.

Hence, ! should be seen as the “marginal redistributive factor”.

We take as our proxy for /! the maximum marginal income tax rate reported in
the OECD database.

T =~ Max marginal tax rate
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First empirical claim

The marginal redistributive factor ! is negatively related to the degree of
substitutability " .

We use kernel regressions to plot the relationship between the two
variables. This is to allow the data to determine the true nature of the
relationship, rather than imposing a known structure.

The kernel regressions support a linear relationship - this is also supported by
OLS regressions, except for that of ' corresponding to tertiary education (i.e

there is no significant coefficient for regression of / on ').
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Kernel Regression of tau on sigma_secondary education

Kernel regression, bw =1,k =3
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Kernel Regression of tau on sigma _tertiary education

Kernel regression, bw =2, k=3
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Kernel Regression of tau on sigma_health

Kernel regression, bw =2,k =3
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OL S Regression of tau on sigma, by sector

T riq .
prinary

O sec ondary

Otertiary

T health

coefficient

“0.28065°*

-0.01585

-0.113617**

Table 1: OLS Regression of tau on sigma. by sector
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Second empirical claim

¥ If the substitutability is low, ' <1, an increase in #decreases /
¥ If the substitutability is high, ' >1, an increase in #increases /
The only information we have is *, a proxy for ' .

Hence, our claim translates into testing for the existence of a cut-off point ~*
which splits the sample into two parts yielding a negative relationship between
#and ! for low substitutability and positive for high substitutability.

To this effect we use threshold regressions.

As an additional test, we also estimate kernel regressions using the threshold
values of ~* obtained.



Threshold regression

The model we are estimating is as follows:
" =#BU% &) +#,31% > %) +v,

where 1(* ) **) is an indicator function that takes the value 1 if ' ) ** and 0
otherwise.

I

The threshold value of ', % is the least square estimate obtained by
minimizing the sum of the square of the residuals.

We use the proxies & .., and #,,,...,.



Regimes

Regime 1

| orimary < 0.21304

-1.128290™"

Regime 2

| primary > 0.21304

1.448073""

We obtain that for the threshold ** = 0.21304, the observations with lower
substitutability display a negative slope between / and # while the ones with

higher substitutability show a positive slope, both parameters highly significant.




Kernel regression

We now turn to an additional test based on non-parametric kernel regression.

We plot / against #for the two sets of observations accordingly with the degree
of substitutability.

We find again that the relationship is decreasing for the first regime and
increasing for the second.
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Kernel Regression of tau on gamma, for sigma_primary education >0.21

Kernel regression, bw =2, k =3
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Kernel Regression of tau on gammalhealth), for sigma primary education <0.12

kKernel regression, bw =4, k=23
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Kernel Regression of tau on gammalhealth), for sigma primary education =0.21
Kernel regression, bw =4, k=3
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Summing up
In this paper we have jointly treated public taxation and expenditure.

We have proposed a new notion of taxation selection, which tries to be more in
line with available evidence of attitudes towards redistribution and establishes
a bridge with the literature on the financing of public goods.

This model allows us to address novel issues such as the interdependence
between income taxation, the composition of public spending and the
substitutability between public and private goods.

The main results are that higher substitutability produces a lower progressivity
of the income tax and a smaller size of the public spending over the GDP and
that stronger pro-taxpayer bias in public spending goes with a lower/higher
progressivity in the tax function as the substitutability is low or high.

Both implications turn out to be validated by empirical evidence.



Final remarks
There are different alleys for improving the model:
¥ Elastic labour supply
¥ More disaggregated treatment of government expenditures

¥ Better modelling of the decisions to allow for private provision of goods and
services

¥ Choice of #and ' .

There is massive empirical work ahead:
¥ Too little is known on the distributional impact of the different budget lines

¥ All to be learned about the substitutability between the public and private
bundles of commodities



