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ABSTRACT

This paper measures the local and effective progression of personal income
tax, considering jointly the taxation of regular income and capital gains. The stu[]
dy demonstrates that, if capital gains increase more than proportionally compa-
red to individuals’ regular income, the combined tax may be locally and
effectively more progressive than the tax which is applied solely to regular in-
come; however, post-tax income inequality will be lower in the latter case. The
results obtained are used to design a flat tax to substitute the current personal
income tax, obtaining the parameters —tax rate and deduction from the tax
base— for that tax.

Keywords: personal income tax, regular income, capital gains, flat tax, local
and effective progression.
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I. INTRODUCTION

Traditionally, the measurement of personal income tax progression is re[]
stricted to individuals’ regular income (wages and salaries, dividends and inter(]
est, sole proprietorships income, etc.), which is subjected to a schedule of
increasing tax rates. This approach ignores the fact that a significant part of indi[]
viduals’ income is derived from realized capital gains, which in many countries
are subject to the income tax, typically at a proportional rate'.

Given this situation, a rigorous analysis of tax progression should consider all
the income obtained by individuals —both regular and capital gains— and its entire
tax burden. We believe this approach will be particularly useful when designing
and correctly evaluating various personal income tax reforms which attempt to
maintain tax progression unchanged, such as the flat tax or dual income tax?.

The current paper is intended to achieve two obijectives: firstly, to measure
the local and effective progression of personal income tax, considering jointly
the taxation of regular income and capital gains and, secondly, to determine if
the combined tax is more or less progressive than that which only affects reguf]
lar income. The paper concludes that although the combined income tax may
be locally and effectively more progressive than the tax which solely affects re[]
gular income, post-tax income inequality will be lesser in the latter case. Thus, if
we consider only the taxation of regular income when undertaking analyses of
progression, we will not be adequately evaluating the contribution of income tax
to the reduction of inequality.

To a certain extent, this study complements that of Ebert and Lambert
(1999), which observes that in many countries social security contributions and
personal income tax are separate charges on individuals’ income, and applies the
conventional analysis of progression in order to evaluate both taxes jointly. In
the research performed by Ebert and Lambert (1999), one sole income is sub[]
ject to two different taxes; in ours, however, two different incomes are subject
to two taxes which are also different.

This paper comprises five sections. Following this introduction, the second
section calculates the traditional indices of local or structural progression, while
the third section establishes the indices of effective progression (or indices of
progressivity). In the fourth section the results obtained are applied to the de[]
sign of a flat tax. The paper ends with a section dedicated to presenting its con[]
clusions.

' See Zee (2005).

*> For some recent experiences of flat tax implementation, see Ivanova, Keen and Klemm
(2005), and The Economist (2005). With regard to dual income tax, see Sorensen, ed. (1998).
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2. LOCAL PROGRESSION

Let us assume:

XPrepresents the regular income of the individual i subject to personal in-
come tax. We assume that income is the only source of difference between tax[]
payers.

t(XR) is the tax liability for regular income.

a(XP) is the average rate for individual i.

m(X") is the marginal rate for individual i. For all individuals, it is the case that
m(X[')>a(X?).

To measure the local progression of personal income tax we shall use the in-
dices of liability progression and residual progression’. Liability progression is
the elasticity of tax liability with regard to pre-tax income. Its value is greater
than 1 for progressive taxes:

_atOXT)/HKE) _dtX/d(X)_m(x7)

LP(XR - - 1 |
PO o X ax) ]

Residual progression is the elasticity of post-tax income with regard to pre[]
tax income. Its value is less than unity for progressive taxes:

_dXP -t fXF-txP) ] dXP -t fexF)_1-m(xF)

RP(X" =
) d(xP /xR XEtxPY xR 1-a(xf)

1 [2]

We shall now introduce capital gains taxation. In this paper, we assume that
the ability-to-pay derived from capital gains only exists in the period that such
income is realized.

Let us assume:

XPrepresents the capital gains obtained by the individual i and subjected to

personal income tax. It is commonly found that people with higher regular in-
comes have higher capital gains, and at an increasing rate, and although clearly
there may not in all cases be an exact relationship between the two forms of
income, for the purposes of our modelling we need to capture the nature of the
correlation and will assume for simplicity that capital gains are a function of the

regular income of that individual: XiG=oc(XiR),oc(0)=0,(x’>0,oc"20.
tg is the proportional rate applied to capital gains, 0<t,<1.

t(XiG)=tg~XiG =tg~oc(XP) is the part of income tax liability attributable to capital

gains.

’ See Lambert (2001), chapters 7 and 8.
_8__
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The proportional rate applied to capital gains guarantees the proportionality
of its taxation: LP(X®)=RP(X%)=1.
Now let us consider the combined taxation of the individual i. Let us assume:

X1 =XP+X® is the total income of the individual i.
X )=tXF)+t(XF)=t(X] ) +t-a(XF) is the combined taxation of that individual.
We now calculate the average and marginal rates of the combined tax for in[]
dividual i. The average rate:
(XT) tOXT)+tg-a(XT)

t
OXT X+ X8

In order to calculate the marginal rate we know that:

axP
dXi 1+a/(XP)

Thus:

Ty HO)_aO st o] ax@_moxy g0 00)

YToax/ dxP dx; T+o/(XT)

Consequently, the liability progression for the combined tax:
(X[ +g o' (XT")

mX')_ ta/(XF)
a(X)  tX)+tgalXy)

xR+ x@

The liability progression will increase when the proportional rate applicable

LP(X)= >1 [3]

to capital gains tg increases, if the elasticity of capital gains to regular income is

greater than liability progression for regular income taxation:

The residual progression for the combined tax:
| MOXT)+g-a'(XF)
_1-m(X[) 1+a'(XP)
-aX)  tXP)+tg-alXt)
1
XP X8

The residual progression will decrease when the proportional rate applicable

RP(X") [4]

to capital gains g increases, if the elasticity of capital gains to regular income is

greater than residual progression for regular income taxation:

_9__
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As the left-hand side of the inequality is equal or greater than unity, the pre[]
cedent expression will be fulfilled in any case.

Now let us assume that capital gains are proportional to an individual’s regular
income: XZ=o-XP 0'=a,0"=0 . We can formulate the following proposition:

Proposition |

If the capital gains realized by an individual are proportional to his/her regular in-
come, the combined personal income tax borne by that individual will be locally less
progressive than the tax applied solely to regular income.

Proof: Employing expressions [3] and [4], it may be shown that the combined
tax will be less progressive than that which only affects regular income:

m(X})+tg-o

LP(X] )=— 1+ LP(XFR)
(Xt o XF |

XP.(1+a)

R
- m(X, )+tg 0L

RP(X] )= o SRp(xR) n
U tXP)etga X '
1

XiR-(1+0L)

However, if capital gains increase more than proportionally with regard to
regular income, o">0, it is possible for the combined tax to be more progres[]
sive than that which affects only regular income.

Proposition 2

If the capital gains realized by an individual increase more than proportionally
with regard to his/her regular income,

a) the combined personal income tax borne by that individual will have a greater
liability progression than the tax applied solely to regular income iff:

tg-a/(X})
a(X{)-(+o/(XF))-a(xf)

LP(XP)<

— 10—
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b) the combined personal income tax borne by that individual will have a lower
residual progression than the tax applied solely to regular income iff:

o/ (XP)-(1-tg)
o' (XP)-(1-a(X] ))-(@X)-a(xt))

RP(XT)

Proof: Expression [3] could also take the following form:

a(X_T)'LP(X_T):m(XP)'Hg'a'(xﬁ):a(X?)-LP(X?)itg'a'(XiR)
| | 1ra/(XT) a(XP)  tra/(XF)

[3']

and condition a) is thus directly derived. Analogously, expression [4] may take
the form:
_(t-a(xP)RP(XT) | a(X)-(1-tg)

1-a(X"))-RP(X{ )= . 4
( a( I)) ( I) 1+(x,’(xiR) 1+(x,’(XiR) [ ]

and condition b) of the proposition is thus directly derived. [ |

3. EFFECTIVE PROGRESSION

Let us now compare the taxation of regular income and combined taxation
from the perspective of effective progression, which measures the deviation
from proportionality (or overall progressivity) and the reduction of inequality (or
the redistributive effect).

If capital gains are proportional to individuals’ regular income, then on the
basis of Proposition | we may affirm that the combined tax will be less overall
progressive and will have a lower redistributive effect than the tax on regular
income. Furthermore, and as we shall see below, the inequality of combined
post-tax income will be greater than the inequality of regular post-tax income
(figure I).

If capital gains increase more than proportionally with regard to individuals’
regular income, however, in accordance with Proposition 2, it may be that
combined taxation has greater overall progression and a greater redistributive
effect than the taxation of regular income. Nevertheless, even in this case, the
inequality of combined post-tax income will be greater than the inequality of
regular post-tax income (figure 2)*.

* The relationship between the Lorenz curve for regular pre-tax income (Lyr)and the Lo[]
renz curve for combined post-tax income (L,r 1), is not necessarily one of strict domi-

nance, as in figure 2.
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The inequality of combined post-tax income is greater than the inequality of re[]
gular post-tax income, independently of whether capital gains are proportional to
individuals’ regular income or whether they increase more than proportionally in re[]
lation to such income.

Proposition 3

Proof: As the income tax for regular income is progressive, the Lorenz curve
for regular post-tax income will strictly dominate the Lorenz curve for pre-tax
income (Fellman, 1976; Jakobsson, 1976):

I—XR_TR (p)>LXR (p)

If capital gains are proportional to individuals’ regular income, the Lorenz
curve for capital gains will coincide with the Lorenz curve for regular income:

Furthermore, as the taxation of capital gains is proportional, the Lorenz cur]
ve for post-tax gains will coincide with the Lorenz curve for such pre-tax inco[]
me:

Lyo 16 (P)=Lya (P)

Thus, the Lorenz curve for regular post-tax income will strictly dominate the
Lorenz curve for post-tax capital gains:

LXR_TR (p)>LXG_TG (p)

With regard to combined income (regular income plus capital gains), the fo[]
llowing relationships will hold:

LXT (p)ELXG (p)ELXR (p)

In order to determine the relationship which exists between the Lorenz cur(]
ve for combined post-tax income and the curves for post-tax income which aff]
fect separately regular income and capital gains, we may exploit the results
obtained by Rietveld (1990). Given an income z=u+v, if the ranks correlation
between total income and each of its components is equal to unity, the follow[]
ing result applies:

Ly(p)+2L. () [5]

NI| |

Lz(p)=
where U, vV and zare the respective average income. Therefore:

LXR_TR (p)>LXT—TT (p)>LXG_TG (p) [6]

— 12 —
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Figure |

LORENZ CURVES. CAPITAL GAINS ARE PROPORTIONAL TO REGULAR INCOME
1

If capital gains increase more than proportionally with regard to individuals’
regular income, the Lorenz curve for regular income will strictly dominate the
Lorenz curve for capital gains, and thus the following relationships apply:

LXR—TR (p)>|—XR (p)>LxG (p)ELXG—TG (p) [7]

Employing [5], we obtain the following relationships for combined income
and tax:

Lyr(P)>Ly 7 (P)>Lyc(P)

Ly @)Lyt 7 (0)>Lyo o (p) 8]

13—



Figure 2

LORENZ CURVES. CAPITAL GAINS INCREASE MORE THAN
PROPORTIONALLY WITH REGARD TO REGULAR INCOME

These three propositions show that although the combined income tax- ob[]
tained from the sum of the taxes on regular income and capital gains- may be
locally and effectively more progressive than the tax which solely affects regular
income, post-tax income inequality will be lesser in the latter case. This is be-
cause the greater progression of the combined tax cannot neutralise the greater
inequality of combined pre-tax income, as shown in [8]. Thus, if we consider
only the taxation of regular income when undertaking analyses of progression,
we are not adequately evaluating the contribution of income tax to the reduc[]
tion of inequality.

14—
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4. PROGRESSIVITY AND REDISTRIBUTION UNDER THE
FLAT TAX

Having introduced a second dimension into the tax function, we now have a
more appropriate starting-point for an examination of the topic of tax reform. In
this section we shall use the results obtained to design a flat tax aimed at substi[ ]
tuting the personal income tax currently in force, while respecting the condi[]
tions of maintaining tax revenue and effective progression.

A flat tax possesses the following essential characteristics®:

|. As in the personal income tax currently in force, the flat tax has a com[]
prehensive tax base, affecting all income obtained by individuals, independently
of their source: wages and salaries, capital income, sole proprietorships income
and capital gains.

2. The flat tax treats all income categories equally, with absolutely no differ(]
ential treatment.

3. A deduction from the tax base is established; this is variable according to
the personal and family circumstances of the taxpayer-.

4. Asingle tax rate is prescribed; this is applicable to the difference between
the taxable base and the personal and familial deduction. This tax rate may be
that applied to company income, replacing the current corporation tax’.

Tax liability under the flat tax for the individual i will be the following:
ty (X[ )=t (XF+ X -R) [9]
where t; is the tax rate and R is the deduction, which we assume to be constant.
If an individual’s income is lower than the amount of the deduction, the flat tax
will be negative.

In order to choose the parameters t; and R, we may employ two results obl[ ]

tained by Imedio (2003). Firstly, this author demonstrates that the overall pro[]
gressivity of a flat tax depends on the value of liability progression in average
taxpayer income, in the same way that its redistributive effect depends on the
value of the residual progression of that average income. Restricting ourselves
to overall progressivity:

> Hall and Rabushka (1995) propose a much more ambitious replacement of personal income
tax and corporation tax by an authentic consumption flat tax, to be paid partly by businesses
and partly by individuals. For a recent recommendation for moving the USA tax system closer
to a Consumption Tax see The President’s Advisory Panel on Federal Tax Reform (2005).

® The proposals for the implementation of a flat tax generally refer only to the replacement
of personal income tax, thereby neglecting the crucial relationship which exists between this
tax and corporation tax. However, some of the countries which are adopting the flat tax for(]
mula (with Estonia leading the way, since 1994), apply the same rate to individuals and com([]
panies: see The Economist (2005).

— 15—



p-L1(p)=LP_(X4)-(P—Lx(p)),0<p=1

where L (p)is the tax liability concentration curve and LP, (X,) is the liability
progression for average income. From the definition of liability progression we
immediately obtain:

Xa

LP, (X,)=
L( a) Xa—R

[10]

Imedio (2003) also demonstrates that, given the average income of taxpal]
yers, if the revenue collection and degree of overall progressivity are fixed, the
two parameters of the flat tax are unequivocally determined:

tj=LP_(Xa)-aL(Xa) [11]
R:Xa'(LPL(Xa)_1) [|2]
LPL(Xa)

The average rate of average income,a, (X,), coincides with the overall aver[]
age rate of the flat tax:

a (Xa)= [13]

n
wxg) %
n
X4 X.
=
Let us now consider the replacement of current personal income tax by a flat
tax such as that shown in [9], maintaining the overall progressivity and tax co[]
llection (and, therefore, ensuring the same redistributive effect’). The average
income liability progression under the flat tax must coincide with the average

income liability progression in the replaced tax, LP (X]):

Xa T\_My(X3)
=LPy(X,)= 2 14
X;’_R V( a) aV(X;—) [ ]

In accordance with [11], [13] and [14], and taking into account the revenue
neutrality requirement, the flat tax rate will be established as follows:

LP (X])=

=l [15]

And using [14] we may obtain the value of the deduction, R:

T
X [1é]

’ See Lambert (2001:208).
16—
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5. CONCLUDING REMARKS

This paper has measured the local and effective progression of personal in-
come tax, considering jointly the taxation of regular income and capital gains.
The study demonstrates that if capital gains increase more than proportionally
with regard to individuals’ regular income, the combined tax may be locally and
effectively more progressive than that which affects regular income; however,
post-tax income inequality will be lesser in the latter case. Consequently, if we
only consider the taxation of regular income when analysing progression we will
not be adequately evaluating the contribution of income tax to the reduction of
inequality.

The results obtained in the analysis above have been applied to the design of
a flat tax to replace the current personal income tax. Respecting the conditions
of maintaining tax revenue and effective progression, the two flat tax parame[]
ters —tax rate and tax base deduction— were established on the basis of average
taxpayer income and the taxation of that income under the personal income tax
currently in force.

In accordance with the international experience regarding personal income
tax, this paper has assumed that the ability-to-pay derived from capital gains on[]
ly exists in the period that such income is realized. Alternatively, it could be con[]
sidered that ability-to-pay comes into existence as capital gains are generated,
regardless of their realization by the individual. The analytical framework em[]
ployed in this study may easily be applied to this alternative scenario.

It should also be recognised that an analysis of the income tax progression
will necessarily be incomplete if it is restricted to personal income tax. Part of
the income obtained by individuals comes from the companies in which they
invest, and such income may be totally or partially taxed by corporation tax, a
levy which, as a general rule, is proportional®. Once more, the analytical frame[]
work presented in the previous sections may be used to include corporation tax
in the analysis.

® For a review of what we know about the incidence of the corporation tax, see Auerbach

(2005). For a discussion of ways to integrate personal income tax and corporation tax, see
Cnossen (1993).
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SINTESIS

PRINCIPALES IMPLICACIONES DE POLITICA ECONOMICA

Habitualmente, la medicién de la progresividad del IRPF se circunscribe a las rentas
regulares de los individuos, que estan sometidas a una tarifa de tipos de gravamen cre[]
cientes: sueldos y salarios, beneficios empresariales, dividendos e intereses, etcétera.
Esta estrategia olvida que una parte no despreciable de la renta que obtienen los indi[]
viduos proviene de ganancias de capital realizadas, que en muchos paises tributan en el
IRPF a un tipo fijo.

En este escenario, un analisis adecuado de la progresividad impositiva deberia con[]
siderar toda la renta obtenida por los individuos —tanto la regular como las ganancias
de capital-, y toda la tributaciéon que soporta. Entendemos que esta perspectiva sera
especialmente Util a la hora de disefnar y valorar adecuadamente algunas reformas de
la imposicién sobre la renta, como el impuesto lineal o el impuesto dual sobre la renta,
que pretendan mantener inalterada la progresividad tributaria.

El presente trabajo pretende alcanzar dos objetivos: en primer lugar, medir la progre[]
sion local y efectiva de la imposicién sobre la renta, considerando conjuntamente la tribu[]
tacién de las rentas regulares y de las ganancias de capital; en segundo lugar, determinar
si el impuesto agregado es mas o menos progresivo que el que grava sélo las rentas
regulares. Los resultados mas relevantes alcanzados en la investigacién son los siguientes:

[.° Si las ganancias de capital realizadas por un individuo son proporcionales a su
renta regular, el impuesto agregado sobre la renta soportado por ese individuo
sera local y efectivamente menos progresivo que el impuesto que recae sobre
la renta regular.

2.° Si las ganancias de capital realizadas por un individuo crecen mas que propor{]
cionalmente con su renta regular, el impuesto agregado sobre la renta soportal |
do por ese individuo puede ser local y efectivamente mas progresivo que el
impuesto que recae sobre la renta regular.

3.° La desigualdad de la renta agregada neta de impuestos es mayor que la des[]
igualdad de las rentas regulares netas de impuestos, con independencia de que
las ganancias de capital sean proporcionales a la renta regular de los individuos
o bien crezcan mas que proporcionalmente con dicha renta. En consecuencia,
si se considera solo la tributacion de las rentas regulares para realizar analisis de
progresividad, no se estara valorando adecuadamente la contribucién de la im[]
posicién sobre la renta a la reducciéon de la desigualdad.

Los resultados obtenidos en el andlisis realizado se han aplicado al disefio de un im[]
puesto lineal sustitutivo del vigente impuesto sobre la renta personal. Bajo las hipétesis
de mantenimiento del nivel de recaudacién y del grado de progresividad, se han fijado
los dos parametros del impuesto lineal —tipo de gravamen y reduccién en la base— en
funcién de la renta media de los contribuyentes y de la tributaciéon de esta renta en el
vigente IRPF.
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