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I INTRODUCTION

Both policy makers and researchers are interested in knowing the
responsivness of tax-revenue vis-a-vis the change in income. Usually
we talk about the tax-revenue elasticity, which we use for forecasting
and which is often necessary in studies explaining the effect of the

tax policy on different variables in the economy in the past.

There have been many studies made dealing with the overall progres-
sivity of the taxation system [1], [14], [15], [18]. They are mostly
based on general formulated properties of the tax function and
observed empirical income and tax distributions and give a single
aggregate and momentary measure of the redistributive effect of the

tax system.

The theory based on the aggregation of individual tax functions
resulting in different responsiveness measures of the aggregate tax
revenue function has given the frame for a more thorough study of the
interaction between income growth and the tax system [11] [12]. The
calculations of sources of change in tax-revenue and post-tax income
elasticities has also improved the operationality needed, e.g. for
forecasting. In most of the studies, however, the tax effects from
changes in the taxpayer population have not been explicitely formu-
lated. The change in the number of taxpayers affects the tax-revenue
elasticity - as pointed out in [13] and [20] - but it can also be
handled as a tax-policy (threshold) effect, which appears very

strongly when income grows and tax rules are nominally unchanged [6]

(91 f10].



Different methods has been used to clean the tax-revenue series from
tax policy to obtain the residual for elasticity calculations. These
methods, however, do not go very deeply into the problem and do not
take into account the consequences of policy specification on the
content of the elasticity. It should be noted that if we define the

tax policy, we indirectly also determine the elasticity.

The problem for this paper is to construct an aggregate index for the
personal progressive income taxation based on micro data. By express-
ing a tax-policy index, we make a distinction between the automatic
and discretionary changes in taxes, explicitly taking into account the
change in the taxpayer population. The equiproportionate income growth
assumption frequently used for deriving meaningful formulas - a not
very restrictive assumption, as pointed out later on - is used in this
paper for identifying the revenue effect of changes in the taxpayer
population. This effect can, however, later on be identified on the
tax base side as a non-equiproportionate income growth in analyzing
the income growth differences of the taxpayers and all income

receivers.

First, we have to specify the reference taxation. This has to do with
the tax laws. The implicit reference when we analyze the tax policy in
terms of discretionarity can be the written tax law or some common
idea of the real meaning behind the tax laws. The tax policy can be
discretionary of zero degree if there is no change in the taxation
rules - the tax schedule specified in nominal terms, for example, is
the same. If in the law is included a statement of inflation
indexation, the nominal schedule has to be changed according to

inflation for the tax policy to be discretionary of zero degree. In



the following first we are interested in measuring the discretionarity
against the written tax law, which in the Finnish case means that the
discretionarity is of zero degree when no explicit amendments to the
tax laws specified in nominal terms have been made. Later on we look
at the situation when inflation indexation is put in as a reference

for the taxation.

The progressive income taxation (the state income taxation) is the
main subject for the study. The proportional income taxation (the
municipal taxation and insured persons' social security fees) alone is
of no interest for this matter. We also have to formulate the tax
policy for the combined progressive-proportional tax function, but

this is left for later studies.

The tax-policy index which is to be presented is calculated as the
relation between the actual relative change in tax revenue and the
change in tax revenue without a tax policy, where the policy can be
defined in different modes. The operationality in the system is based
on equations 1inking the tax-policy revenue effect to a neutral or
neutral-equivalent indexation "price“—var1ab1e.1) The indexes are
constructed for different aggregated tax bases to measure the policy
effects separately for the schedule and the deductions. The macro tax
functions behind the analysis are therefore one with the income
arguments post-deduction income of taxpayers and the tax-schedule-
policy parameter, one with the arguments pre-deduction income of
taxpayers and a combined schedule-deduction policy parameter and one

which 1inks the taxation to the income growth of all income receivers.

1) Defined on page 9.



Choudhry [3] has presented a Divisia index approach for calculating a
discretionary tax-policy index for a combined set of different catego-
ries of taxes (direct and indirect taxes). He, however, searched for
the combined macro tax-revenue elasticity. We are going the other way
round by searching for the tax-policy having derived the macro tax
revenue elasticity, where the macro elasticity is a combined elastic-

ity calculated on the micro elasticities in the taxpayer population.

The Choudhry approach gives one average estimated tax-revenue elastic-
ity for the investigated period. We have calculated the macro elastic-
ity for every year in the period. The elasticity changes from year to
year and the change depends simultaneously on the rate of the income
increase and the change in the nominally specified tax laws. The
general reasoning is intuitively as follows: if tax laws - e.g. the
tax schedule - are kept nominally constant and incomes grow, the macro
elasticity decreases, although not so fast as otherwise, because
income receivers with lower incomes who were, not previously taxed

- say in period 0 - become new taxpayers in period 1. The new tax-
payers have high instantaneous micro elasticities while the old tax-
payers' micro elasticities as a whole go somewhat down. The change of
the macro elasticity depends on the income density in the income range
which includes these marginal new taxpayers. The macro elasticity,
therefore, depends on the shape of the income density function of the
taxpayers, which in turn depends from the policy side on the position
of the nominal threshold - like the schedule's lowest income level or
its "projection" on gross income level - relative to the mean or

median income.

For the macro tax function and its transformation into relative

changes, we are bounded to a constant set of arguments. From the



viewpoint of time new taxpayers mean an increase of arguments while a
decrease in the number of taxpayers means that the number of arguments
decreases. The effect of changes in the set of arguments on the tax
revenue depends on the original tax policy and the question is whether
the effect should be considered as a tax policy itself or as an

endogenous increase or decrease of the tax revenue.l)

As a main point for the analysis we assume that the instantaneous
macro tax elasticity is the same for all income receivers and tax-
payers, because the sum of the taxpayers' and non-taxpayers' elastici-
ties weighted according to tax shares is the same as the elasticity

for taxpayers, the non-taxpayers' elasticity and tax share both being

ZEI"O.Z)

The result can be used to handle the tax-revenue effect of increasing
or decreasing of incomes due to changes in the number of taxpayers as
a non-equiproportionate growth problem. If the pre-deduction incomes

or post-deduction incomes of all income receivers or some sub-popula-

tion of them, both including the taxpayer population, grows equipro-

1) The problem with change in the number of arguments in the macro
function can in a two-period calculation be formally solved by
specifying the tax function for the union set of taxpayers in both
periods. For this trick, however, we need special micro data. In the
forecasting situation it is, however, of no help. In the following
we will handle the tax-revenue effect as originating from the non-
equiproportional income growth of the taxpayer population, although
one usually thinks of it in a fixed set of arguments in the function

[17].

2) It can be shown that the average marginal tax rate weighted accord-
ing to income shares decreases in the same proportion as the average
tax rate weighted according to income shares when we enlarge the
taxpayer population to the population of all income receivers, so
the elasticity does not change [8].



portionately, then taxpayers' pre-deduction and the respective post-
deduction incomes grow non-equiproportionately. The tax revenue grows
then in accordance with the instantaneous elasticity corrected for the
non-equiproportionate growth and the tax policy by the indirect effect.
The indirect effect is zero if the nominal threshold, which is a policy
parameter, is changed according to the same rate as incomes grow. Only
in this special case do taxpayers' incomes also grow equiproportion-

ately, leaving the taxpayers' income share of all incomes constant.

First, we present briefly the tax revenue aggregation formula -
developed in [11] - used for calculations. Next we construct the
tax-policy index D(t). The scaling of the index is done after that to
obtain the original policy index D*(t), which does not include the
new-taxpayers effect. The sources for changes in the policy index are
then formulated. In the empirical section we use the index approach for
the different tax bases - post-deduction and pre-deduction incomes of
taxpayers and total incomes of all income receivers - for calculation
of the policy effects from the schedule, from deductions and the new
taxpayers, of which effects the last one can be identified as a

non-equiproportionate income growth effect.

I1 THEORETHICAL AND CONCEPTUAL FRAMEWORK
Nz The macro tax elasticity

The macro tax-revenue elasticity calculations used in the empirical

analysis are based on the equation

(1) £70gT = [Zwie(§,)18 logy + [Z wie(y,)1(¥,-§)

e Alogy + cov(e(§1). 511-9) ’



where T is the total tax revenue and y is the tax base. The "individual"

tax weights wI are
- 1.0
. LT, T
dR e
T ooy,

and e (}1) the "individual" tax elasticities defined in income
intervals {y?,y}}. In the cov( ) term we have noted

§1_§ = Alogy, —,Alogy.1)

Two simplifications:

1) We assume for the empirical application that the cov( ) is zero,
because we do not have the micro data for an explicit calculation.
The effect on the tax revenue due to the cov( ) can not be ob-
served as a residual, because at the same time we have the effect
of the increase in the number of arguments in the tax function
- 1.e. the new taxpayers continously added to the old ones - and
the tax policy. The cov( ) zero assumption is, of course, serious
if we, for example have the post-deduction income as our tax base,
because even if pre-deduction incomes growth is equiproportionate
we know that deductions work progressively, and hence the post-
deduction incomes growth is non-equiproportionate even if the set

of taxpayers is fixed.

1) The macro elasticity can also be calculated by first calculating_the
weighted average marginal tax rate (m) or weighted progression ()
as shown in [5]. The values of the instantaneous yearly macro para-
meters are reported in appendix 2.



i1) For the macro elasticity in equation (1) we make the approximation

0

e = %(éo+e1), where e and é1 are the average instantaneous

elasticities for periods 0 and 1. The approximation means that the

individual elasticities are not real innerpoint estimates. Corregpond—
LR -
ing to the elasticity approximation are the weights w¥“2(f% + f%)'

so the population of taxpayers is allowed to change from period 0

to period 1.1)

2. The index of tax policy

From the empirical side we have a growth relation, i.e. the relation
between the relative change in tax revenue and the relative change in
the tax base, where the tax base can be post-deduction or pre-deduction
incomes of taxpayers or the incomes of all income receivers. The time-
series are calculated as five-year moving averages. We write the

quotients as

Alog Tt

Alog Xt ;

(2) By =

where A TogT and A logX are the log changes of the five year moving
sums of the observed tax revenue and tax bases, with t noting the

moving periods.

1) It should be pointed out that in the approximation g::%(éo + 51)
the E] is marginally affected through tax weights by the change of
the number of arguments in the tax function and the change in the tax
function itself, while the weights in equation (1) as regards period 1
are hypothetical ones which can not be observed.



The five-year moving arithmetic mean of the yearly macro elasticities
- noted by e - and the unknown tax-policy component gives the change

in taxes as

(3) AlogT = e Alogx + a,

where o represents the discretionary effect of the tax policy. The

content of o.depends on the way e has been calculated.

The tax-policy effect oo can be written for the neutral indexation of

tax rules and especially of the schedule as

(4) on=1og(1-(_1_°£_12)_ﬁ),
Q

where ™ 1s the measure of the average progression - average rate re-
sponsiveness - O the average tax rate and p the tax rules indexation

factor.1)

The progression m = m-O and the elasticity @ = 1 + L, where m stands

olIEl!

for the average marginal tax rate, so we have 7/0 = e-1. The parameters
%, ﬁ, © and e are weighted in the macrofunctions: a) the tax schedule
with the tax base post-deduction income and b) the combined schedule-

deduction rules with the tax base pre-deduction income.

If there is no indexation of the tax rules, p =1 in equation (4) and
consequently @ = 0. For a proportional taxation, which does not need

any indexation, p =1 and e =1 soo = 0.

1) Neutral indexation means that the upper and lower 1limits of the
schedules' income brackets and the tax for the lowest income of the
respective brackets are indexed by the same factor p, marginal tax
rates unchanged. If the schedule is changed in a non-neutral fashion,
we transform the effect to a neutral-equivalent indexation factor p

shown in [10].
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Equation (3) can be written as

(5) e = AlogT-o.
Alog X

Combining equations (2) and (5) we have a measure for the

discretionary policy as

™w

_t - AlogT | AlogX  _ AlogT |
e AlogX  AlogT-o  AlogT-o

(6) D(t) =

1.e. the actual change in tax revenue in relation to the change in tax
revenue without tax policy. We have then: if p = 1 (no tax policy),

o =0 and D(t) =1; if p > 1, we have o < 0 and D(t) < 1; and if p <1,
o >0 and D(t) > 1. When D(t) > 1 the tax policy is discretionary up-

wards, when D(t) < 1 discretionary downwards.

3 The scaling of the index

Looking at the data we see that D(t) is for the whole period 1960-80
less than one, @ less than zero and p > 1. This means that D(t) is
systematically downward biased in relation to the data—ser1e5.1) We
know that the contribution to the growth in tax revenue in relation to
the contribution to the growth in the tax base for new taxpayers
introduced in the lower schedule brackets is less than the elasticity
for the old taxpayers. We therefore scale our original index D(t) to

have a new index D*(t) by multiplying D(t) by a factor k. In the

1) The question of bias depends, however, on how we T1ike to handle the
effect of new taxpayers - included in o - as a tax-policy effect or
as an indirect endogenous effect. In every case we have to separate
it from the original direct-policy effect.
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progressive tax schedule case k = 1.1519. We have 1/k = 0.8681, which
is the index Tevel for the period 1969-73 during which no discretionary
tax policy, according to our definition, has been in effect. Therefore,
for the schedule-policy index we have D*(t) = 1.1519 D(t). The scaling

procedure is shown in chart 1 and formally presented in appendix 1.

Chart 1. The scaling of the elasticity and the tax-policy effect

AlogT
4 ) eAlogx+«
, &Alog x =‘JR§AIog X
P — ,%Nlog x + a¥*
A o
eAlogT{ 1,
H s
/
£ AB
7 |
’
/’ |
|
I
|
|
[
|
[
9 - l, Al
————— = A log x
* M E
@ € Alog x
______ ETLA
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We have in the chart the calculated e, drawn from the origin in the
djagram, where the axes AlogT and AlogX indicate the log changes of

the tax revenue and the respective tax bases. For the period 1969-1973
we have the actual tax/tax base situation at point A. By shifting the
elasticity line e to the right to point A we have the line e Alogx+a
giving a negative intercept o. For the basic period we have by defini-
tion no tax policy so we have to make the intercept o = 0. The elastic-
ity e is calculated without correction for the new taxpayers, so e cor-
responds to a smaller tax/tax base combination, say OH and OM at point
C. The new taxpayers contribution to the tax increase is HF = € A logT
and to the tax base increase ME = € A logX. We scale the elasticity e
with 1/k to have the 1ine e* A TogX = %éleogx at point A giving

o = 0. We sti11 have the elasticity e in use because the scaling means
that o = -EZ&]ogX(] - %). We rewrite equation (3) for the case of no
tax policy

(1) A logT = e A logx + o

e Alogx - e Alogx(1 - 1/k)

e* A logx.

The o for other periods are scaled in relation to the shift for the
base period 1969/73. In chart 1 we have yet another situation

with the same elasticity e, that of the tax/tax base combination
indicated by point B. First, we have the scaling of the e to e* ac-
cording the base period. By shifting the 1ine e* Alogx to point B, we
have the 1ine AlogT = e* Alogx+a* with the discretionary tax-policy
effect a*, not including - 1ike o - the effect of new taxpayers'
contribution to the increase in tax revenue. The effect of the new

taxpayers is o*-q.
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4. The characteristics of the index

The index D(t) can be written as

(8) D(t) = A]OgT - éA]O@("'Q = 7 + o
AlogT-o.  eAlogx eAlogx

The index is a relative unit-free measure, the tax-policy effect being
related to the change in the tax base. The change of D(t) depends on

changes in o, e and A logx. The difference AD is

(9) 4D =D(1) -D(0) = — 1 _ 0

e]A1ogx] eoAlong

The index D*(t) and its difference AD* are transformations of D(t) and

AD. We have

k(T + == =1 + o¥

10 D*(t) = kD(t . . A
(10) (t) (t) eAlogx) e*Alogx

and

o¥ ok
0

1
e* Alogx e* Alogx
1 2 1 0 g 0

(11)  D*(1) - D*(0)

The effect a* s influenced by policy makers in their intention to
correct the tax rules for inflation, and Alogx is the growth in the
nominal incomes or the tax base. The income growth is determined in
the markets; the tax-base growth, however, depends also on the deduc-
tion system if x is post-deduction incomes. The change in e is "struc-
tural" depending on the formation of o* and Alogx. The indexation
factor p, which is the measure of the degree of neutral or neutral

equivalent indexation of tax rules, is defined for a* in the equation
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(12) o* = Tog(1 - logp(e-1)).

For the original policy effect o* we use the elasticity e calculated
for the old taxpayers. For a given equiproportionate income growth and

a positive p factor we have a solution giving a constant elasticity e.

If D*(t) > 1, the tax policy is discretionary upwards; if D*(t) < 1,it
is discretionary downwards. If D*(t) increases (decreases), then the
tax policy is tight (slack) in relation to the period before, and the
judgement can be said to be invariant to the level of D*(t). The
relative increase or decrease of D*(t) indicates the degree of
tightening or slacking in taxation. D*(t) measures the tax policy

against the tax rules specified in nominal terms.

* * *
1. For fixed elasticity (e0=e1=e ) and the level of the tax-policy

* * *
effect (u0=a1=a ) we have for equation (11) the difference

(12) AD* = O* (_ 1 _ 1)
e* Mogx,  Alogx,

When income or the tax base accelerates, (A1Lgx1 - A1Lgx0) < 0. If

o* < 0, the difference AD* is positive. Also the partial derivative
oaD*/3Alogx depends on the sign of o*. This means that if, for example,
the policy makers fixed o* through the indexation factor p for a
forecast income growth or inflation and the income growth happens to
be somewhat bigger than forecast, the downward discretionarity is
smaller than assumed. The index D*(t) therefore accelerates. In chart
2 we see that the relative tax policy is tightening because the
discretionary policy effect o* is of lesser significance when the tax

base accelerates. We however know that when the tax base accelerates,
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the elasticity e* = i e 1s marginally dropping. To have a* constant,

when e changes, we have to marginally change the indexation factor p.

Chart 2. The change in the tax-policy index due to accelerated income
growth

AlogT

f

ETLA

2. For fixed elasticity (e;=e:=e*) and tax-base growth

(Mogx0 =A 1ogx1 = A Togx) the equation (11) is

* *
Qo = 0L
13 A O% =23 0 _ 1 *
(13) e"Alogx e Alogx fia

By increasing the indexation factor p,we receive pAoo* < 0 and therefore
AD* decreases. The partial derivative 5D*/3a* > 0 and 3D*/5p < 0. The
effect a*, determined by p, is independent in the short run of the
income growth. In the long runa* of course depends on the income

growth through the factor p.
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* * * * *
3. If 0ty =04 =at and A]ogx0 = A]ogx] = Alogx and e, > eqr we have that

14 AD* = & 1 =1
(14) (? E*)

is positive if o* < 0 and negative if o* > 0. The partial derivative

oD*/ e* is positive if o* is negative and negative if o* 1s positive.

The change in the structure, which can be observed in the change of
the elasticity e, means that a specific tax policy effect o* requires
a bigger indexation factor p the smaller the elasticity is. Also we

have that a specific p gives a smaller o* the bigger the elasticity is.

5. The tax-policy index and the cost-of-1iving index

As well as having the "doing nothing" as a discretionary policy norm we

can choose the official index of cost of 1iving as norm to construct the
tax-policy 1ndex.]) Using a five-year moving cost-of-1iving index Pn and
putting the price changing factor p corresponding to Pn into equation (4),
we receive the normative policy effect o and also the normative tax-policy
index Dn’ which depends on the change in the cost of living Ppe the
elasticity e and the increase in the tax base Alogx. The tax-policy index,

based on the norm of the cost of 1iving can be calculated as

1) It is, however, with reservation we use the average cost-of-1iving
index (see, however, [19]) because, for example, in the beginning
of 1960' about 40 % of the income receivers - the richer part - were
payers of state income tax and their respective income share was
70 %. The average commodity basket is perhaps not representative for
the taxpayers so we have not a "fair-norm" in mind when we make our
measures. In the year 1981 the taxpayer share was 60 % and the in-
come share 90 %.
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(15) AD(t) = D*(t)/D, (t).
If D < 1, the tax policy i1s discretionary downwards, i.e. the tax
rules (e.g. the tax schedule) has been adjusted more than the infla-

tion requires, because p > Py and p/pn >1. If D > 1, the schedule

is indexed less than the inflation and we have p < Ph and p/pn < 1.
I11 EMPIRICAL RESULTS

The foregoing method for calculation of a tax-policy index can be used
both for the tax-schedule policy and the combined schedule-deduction

policy.

1 The schedule policy

We have the unscaled tax-policy index 61, and its scaled version

*
01.
schedule parameter. They relate the observed change in tax revenue to

Both measure the degree of tax policy discretionarity for the

the hypothetical change in taxes, which does not include the tax

policy. They are unit-free from the level of change in tax revenue. If

*

D1 or D1 are one, the discretionarity is zero. The scaling

%*
D1-+D] is made to exclude from the policy measure the effect of

new taxpayers - the non-equiproportionate growth effect. This is an
indirect effect of the schedule policy 1tse1f.1) Corresponding to
* *

1 we have the schedule-policy effect ay - given in log-change points

- which does not include the effect of the new taxpayers.

D

1) The deduction policy is only indirect because it affects the growth
of post-deduction incomes.
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* * *
0y is zero if D] = 1, negative if D1 < 1 and positive if D: > 1.

*
The policy effect G which 1s not to be considered as a residual,
is independent of the change in the tax base. It is in fact the
weighted sum of the individual changes in taxes due to changes in the

schedule, the individual tax bases being kept constant. The effect

*

1
factor Pq- If Py = 1, the schedule is nominally kept constant and

o, has an operational counterpart in the schedule indexation

*
1

wards - neutral or neutral-equivalent - giving a negative policy effect

gives o, = 0. If P, > 1 the schedule is nominally indexed fore-
(a3 < 0), 1f p; <1, 1t 1s indexed backwards giving o) > 0.

*
The o is, however, dependent on the average schedule progres-
sivity E] = e;-1. Given the foreward shift in the nominal schedule
(p] > 1), the downward discretionary effect is bigger the steeper

the progressivity is.

Using the cost of 1iving as an indexation factor for a normative shift
in the schedule, we can calculate the normative effect u:(n) and

* ~ * *
the index D1(n). Thus D, = D1/D](n) is a new index for the dis-

1
cretionary tax policy. If 6] = 1 the schedule is on average shifted

according to inflation; if 61 > 1 or B < 1 the schedule has been

]
shifted respectively more or less than the inflation. 6] has a coun-

terpart in the indexation factor 61 = p1/p(n).

We present in the following a qualitative-numerical comparison for the

schedule tax policy in table 1.
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Table 1. The index points for D? for five-year periods and a
qualitative indication of changes in the nominal schedule
within the five-year periods.

Qualitative indicationl)

years in the period DI*100
1 2 3 4 5
1961-65 - 0 - + = 74
62-66 0 - + s 0 17
63-67 - + - 0 + 93
64-68 + - 0 + 0 94
65-69 - 0 + 0 0 94
66-70 0 + 0 0 0 100
67-171 + 0 0 0 0 100
68-72 0 0 0 0 0 95
69-73 0 0 0 0 0 100
70-74 0 0 0 0 - 90
11-75 0 0 0 = + 97
72-176 0 0 - + - 76
13-71 0 - + = - 66
74-78 - + - = - 53
75-79 + - - = - 54
76-80 - - - - - 49

1) + schedule shifted nominally backwards
- schedule shifted nominally forewards
0 schedule not changed at all

It should be pointed out that the index based on the written tax law

has for the periods the reference D: =1, a:

~ *
the 1index D] based on the inflation p(n) gives a reference D](n), which

= 0 and Py = 1, while

changes over the period. The comparisions to the two references are
done in comparative static manner, and they are not based on any
chained hypothetical references. We cannot give answers, for example,
to the question: how would the actual tax policy work today if the
schedule had previously been indexed yearly accordint to inflation?
These types of questions can not be answered because i.a. the
inflation of the past has been caused by a tax policy of no change of

the schedules.
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*
From the index D, we can see that with the nominally specified tax

]
law as a norm the tax policy was discretionary downwards, especially
in the beginning of 1960's and after the period ending with 1975, when
the schedule was indexed according to inflation. Looking at the policy
in relation to the inflation, i.e. 81, we see that the policy was
mostly discretionary upwards exept in the two first periods and the
last period when the inflation indexation of the schedule even exceded
the inflation (see chart 3). In 1976-80 the schedule indexation was

made with about 1.7 log percent higher rate than the inflation.

The tightening and slacking of the tax policy between the periods can

* s - %
and D, marked D

be calculated as log changes in the indices D1 ] 1

resp. 6] (see appendix 3).

2. The combined schedule-deduction policy

The combined schedule-deduction policy can formally be analyzed in the
same way as the schedule policy. The deduction system works slighty
progressively so the combined tax-revenue elasticity 52, with

respect to the taxpayers' pre-deduction incomes is somewhat bigger
than that for the schedule alone which was defined according to the

taxpayers' post-deduction incomes. We have the index DZ’ the scaled
* *
Dz’ Oy and Py- The scaling factor k2 is a 1ittle bit higher than
-%

= %
that in the schedule case (k1). The index means D1 and 02

much the same. The combined tax policy has been slightly discretionary

are very

*
upwards for the periods 1964/68-1967/71 (D2 > 1). From the period 1971/75
foreward the combined policy has been more downwards discretionary than

* *
the schedule alone, i.e. D2 < D1.
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*
Chart 3. The schedule-policy and schedule-deduction-policy indices D1,

D; specified against nominal rules and 61, 52 specified
against inflated rules, five-year moving periods.
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Chart 4. The schedule-policy index D1, the combined schedule-deduction-policy index 02 and the policy index

including the tax-revenue effect from the non-equiproportionate income growth D3, five-year moving

periods.
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Regarding the schedule indexation factor b and the factor for the
combined schedule-deduction indexation Py, We can observe in chart 5
that mainly they do not differ from each other except in the five last
periods. The combined indexation for these periods was somewhat smaller,
i.e. Py < Py- However, the effect on the tax revenue was bigger, i.e.
Ia;' > Ia:l, because the average elasticity for the deduction system

increased for that time. The marginal policy effect from the deduction
* * *
1961/65-1963/67, positive for 1964/68-1970/74 and again negative for

system is counted as Aa It was negative for the periods
1971/75-1976/80.
By comparing ﬁ] with 62 and 51, with Bz,we can observe that the

deduction policy marginally increased the schedule's upwards discre-

tionarity and decreased the schedule's downwards discretionarity.

3. Integration of all income receivers into the tax-policy

analysis

We have above defined the tax policy and the effect of the new
taxpayers - the non-equiproportionate income growth effect - with
regard to the tax bases' post- and pre-deduction incomes. In the

following we further assume the equiproportionate growth for all

1)

income receivers, an assumption which is not very restrictive.

1) To have equiproportionate growth we can even loosen the individual
identity between periods 0 and 1. Given an income vector Yo with n
income elements in ascending order, we have after, say, a 10 % in-
crease of every element a new vector ¥y with n! permutations
giving the same income distribution as the original yo. ATl
permutations of y1 gives the same total tax revenue.
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For the changing taxpayer population we do not have equiproportionate
growth even if for the original taxpayers it is equiproportionate,
because for new taxpayers the income growth is 1nf1n1ty.1) The
non-equiproportionate growth which indirectly depends on the tax
policy can be measured by the income growth difference between tax-
payers and all income receivers. We calculate the contribution to the

growth of tax revenue corresponding to the income growth difference.

From the empirical-data series we have the growth relations

(16) . = BlogT |
3 Alogx,

where T is the tax revenue and x3 is the income variable for all

income receivers. If we calculate the index

= B,/

(14) D3 3’8

and scale it by k2, we have

*
* %* Q.
= - _ AlogqT - 3
(18) D3 - k203 = 63/e2 = ___S___; =1+ —_—,
A]ogT-u3 e2A1ogx3

*
where @3 is the total tax-policy effect defined on the income growth

of all income receivers. The difference
* *

*

1) The income of new taxpayers in period 0 is zero in terms of the tax-
payer population.
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gives us the contribution of new taxpayers to the growth of tax
revenue. This effect is caused by the non-equiproportionate income
growth of the changing taxpayer population. As we can see from the
data, Au; disappears or 1s small when the tax rules are indexed
according to inflation or the growth of incomes. When the tax rules

are indexed according to inflation i.e. 52 =1, Aa; is relative small
*

3 is big in

*
compared with Cos when Py is one, the effect Ac
*

relation to the policy effect Oy

The tax-revenue effect Aa; relative to the non-equiproportionate
income growth depends on the history of the lowest threshold for the
tax function relative to the mean or median income and the shape of
the money income density function. The residuals for the estimated

equation

(20) Aoy = - 0.0004 + 1.7848 (Alogx, - Alogxs),
(0.000) (0.034) R
D-W

0.995
0.264

whereA]ogx2 -A 1ogx3 is a proxy for the non-equiproportionate

growth of taxpayers income, behave therefore in a systematically way.

4. The role of the deduction system

The deduction system works slightly progressively, strenghtening the
growth of post-deduction incomes relative to the growth of pre-deduction
incomes. Also the deduction policy works in the same way so the effects
from the deduction policy are transmitted to the tax revenue through the

change in post-deduction incomes. The deductions tax-policy effect

* * *

Auz =0, -0y is therefore to be considered as marginal.
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The schedule's lowest threshold and its "projection" through deduction
rules on the pre-deduction income variable - giving the pre-deduction
threshold y* - is the policy instrument determinating the non-

equiproportionate growth of taxpayer 1ncome.1)

The effect of this combined threshold instrument, working in a bounded
income range, can be quite different from the schedule-deduction-policy
effect on bigger income levels. It is therefore not surprising that the
effect of the scaling (non-equiproportionate effect) on the tax revenue
a: - Oy and u; - o, is positive and quite big because the threshold

y* was not changed at all in years 1964-66 and 1969-73. In some years
the schedules have been indexed forewards,but in a non-neutral fashion

Teaving the nominally threshold y* unchanged.

The indirect tax-policy effect on the tax revenue Aa;. i.e. the
non-equiproportionate income growth effect, where we use the income
growth rate of all the income receivers as a "norm" for the taxpayer
poputation, is positive and diminishing from the period 1961/65 to,
the period 1971/75 and after that negative. The taxpayers' share of
all pre-deduction incomes rose from about 70 % in the beginning of
1960's to 95 % in the year 1973 and fell to 88 % in 1978. The
taxpayers share of the number of all income receivers respectively
rose from about 40 % in 1960 to 70 % in 1973 and fall to 60 % in 1978

(see chart 7).

1) This transmission problem and role of the schedule's lowest threshold
has been analyzed in a forthcoming paper, Edgren: The personal state
income taxation and its dependence on deductions and the lower 1imit
of the schedule income in Finland.
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Iv CONCLUDING REMARKS

Tax policy measurement is first of all a references problem. The
momentary one period or one year tax-revenue elasticities aggregated
from micro data have to be considered as ceteris paribus elasticities,
i.e. as such not suitable in a dynamic context. The elasticity has to
be scaled to suit an unknown income growth. The tax-policy effect can
be separated into a direct effect with an operational tax-rules indexa-
tion factor and an indirect effect (the effect of new taxpayers) - a
form of non-equiproportionate income growth effect. This income growth
pattern is generated from the tax system's discontinuity properties
in the lower income brackets and is not to be considered as growth
differences, for example, in the labour market. Because the pre-tax
income distribution in Finland for a long time has been rather stable
while the taxpayer population has increased relative to income
receivers, we think that the discontinuity of the tax system is a
factor which dominates tax revenue more than, for example, than the
effect of feedback from non-equiproportionate growth within the tax

system itself.

The threshold variable y*, which is an integrated part of the tax rules,
can be used for the distributional analysis. If all income receivers
incomes grow equiproportionately and the threshold grows at the same rate
- i.e. tax rules are shifted in a neutral fashion - leaving the taxpayers'
share of all incomes constant, the distribution of taxes and after-

tax incomes is unchanged both regarding all income receivers and taxpayers.

If the threshold is moved faster than the average income growth the tax

burden is left on a smaller income share so the after-tax distribution



31

changes, thus diminishing income differences. If threshold and tax
rules are nominally fixed or are changed more slowly than the incomes

grow, the distribution effect works in the opposite direction.
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Appendix 1.

The scaling of the tax-policy index

The formal equation for the tax change is
(A) AlogT = e Alogx + a,

where x is the tax base, e the tax-revenue elasticity and o an inter-
cept measured in log terms. The "overestimating" of the elasticity
with respect to the data - i.e. in the case of an increasing number of
arguments in the tax function T = f(xl,...,xn,t) where t is a tax-
policy parameter - or the "underestimating" - in the case of a de-
creasing number of arguments - givesus an other decomposition for the

tax change

(B) AlogT - o¥* = QA]ogT + (1-Ww) Alog T.

In the above identity w indicates the fraction of the tax-revenue
change for which the elasticity is calculated and a* the tax-policy
effect we are searching for.

Further, we have the decomposition

(C) AlogT - a* = e* Alogx,

where e* = % e is the scaled elasticity. The scaled term e* Alogx in

equation (C) can be written as
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(D) e* Alogx = [ew” + e(1-w")] ATogx,

X

where w™ + (1-wx) =Nl

w* is the fraction of the tax base increase which suits the calcu-
lated elasticity e. In the case of o* = 0 in equation (C) we have
using equation (A),e* Alogx = e Alogx +c for the scaling. By making

o = 0, we have to transform e to e*. For the "contribution" elasticity

e we have

@>
I
|-
(3]

(E)

=
|

=
x

In the case of no scaling (k=1), e* = % e = &. In equation (E) @ = e

and in equation (D) we have

(F) e* Alogx = [ew” + e(1-w")] Alogx

E[w* + (1-wx)] Alogx

]

e Alogx.

If the scaling factor k = 1.1520 as in the schedule case, we receive,
for example, for a fraction w® = 0.8 and a calculated elasticity

e = 2.1393 a value of & = 0.728. The contribution &(1-w*) = 0.146 and
for a growth in the tax base of 0.10 the effect 3(1-wx) Alogx = 0.015.
When the elasticity drops to 1.5, e falls to 0.511 and the effect to
0.010. We do not know the fraction w*. However, in case of increasing
arguments in the tax function - i.e. when the schedule specified in
nominal terms is not corrected at all or less than the increase in
nominal incomes - we have w* < % and the new arguments giving a

positive contribution to the automatic tax-revenue increase. This

happens ordinarily when e is decreasing.
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In the case of a decreasing number of arguments, the elasticity is
underestimated in relation to the data and w* > %. This gives a
negative contribution because e 1s then negative according to equation
(E) and we have E(]—wx) Alogx < 0. This happens when elasticity e is
increasing due to the fact that the schedule specified in nominal

terms is corrected faster than the increase of nominal incomes.

We have an one hand the index

G D* = kD(t) = k(1 + —& ) =k + &,
(&) (t) \( e A]ogx) e* Alogx

On the other hand is

(H) D = ] % BB |
e* ATogx

Therefore, o = (1-k)e* Alogx + o* and o* = o - (lik)é Alogx. If

there is no scaling, k=1 and o*=a. The scaling trick and its formal
meaning in the form of new arguments in the tax function use the
assumption of equiproportional change for the individual tax bases,
which means that the cov( ) is zero in equation (1). The effect on
the elasticity of an increase (or decrease) of arguments have in a way
been taken into account for the calculatedde by taking the mean
elasticity for the period 0 and 1, because in period 1 we have for the
calculation included the new taxpayers which affect the tax weight

w¥. The new taxpayers however disturb the equiproportional

assumption, so we can think new taxpayers affect the cov-term by
causing a non-equiproportional change in the tax base. In this respect

the cov depends on the tax policy. We can intuitively imagine that the

faster the tax base changes, the bigger the distance between the mean
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income and the lowest nominally specified 1imit for the taxable income
(the income level which gives a positive tax) is going to be and the
more new taxpayers are being integrated into the taxpayer population.
The effect depends, however, on the history, because a yearly indexed
nominal tax scale, for example, including its lowest threshold
maintains its relative position over time to the income distribution,
disturbing not at all or very 1ittle the equiproportional assumption,
while the scale nominally fixed for a long time has emptied its stock
of new potential new taxpayers in the end, so the problem of non-

equiproportionate tax base growth disappears.

In the proportional taxation the new taxpayers contribution to the
increase in tax revenue is equivalent to the contribution of the
increase in the tax base. The more progressive taxation, is the
smaller the contribution to the tax increase is in relation to the tax
base increase for new taxpayers in the lower tail of the income
distribution. For a new taxpayer jumping to an income level
corresponding to the average tax rate, the relation between the

contributions is one.
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Appendix 2.

The average or macro parameters in income taxation, instantaneous

yearly values

The meaning of the parameters:

1. The average tax rate indicates the tax share of total incomes.

2. The marginal tax rate gives on average the increase in tax revenue

in monetary terms for an increase of incomes of one monetary unit.

3. The average progression is the difference between the average

marginal tax rate and the average tax rate.

4. The average tax elasticity gives the relative increase of the tax

revenue on average due to the relative increase of incomes.

5. The average post-tax elasticity gives the relative increase of

post-tax incomes due to the relative increase of incomes.

6. The "gross earnings deflator" indicates how much the gross income

or tax base has to increase on average to have a one-unit increase

of post-tax income or base (see [16]).
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Values of macro parameters; income concept: taxpayers' pre-deduction

incomes

1977 1978 1979 1980
State income taxation
- marginal tax rate 0.252 0.256 0.252 0.256
- average tax rate 0.122 0.118 0.119 0.121
- progression 0.130 0.138 0.133 0.135
- tax elasticity 2.066 2.169 2.118 2.116
- post-tax elasticity 0.852 0.844 0.849 0.846
- gross-earnings deflator 1.174 1.185 1.178 1.181
State income taxation,
municipal taxation and
secured persons
social security fees
- marginal tax rate 0.4064 0.3989 0.3978 0.4032
- average tax rate 0.2864 0.2717 0.2764 0.2794
- progression 0.1200 0.1272 0.1214 0.1238
- tax elasticity 1.47190 1.4682 1.4392 1.443]
- post-tax elasticity 0.8318 0.8253 0.8322 0.8282

gross-earnings deflator 1.2022 1.2116 1.2016 1.2074
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Values of macro parameters in state income taxation; income concept:

taxpayers' post-deduction incomes

Post- Gross-
Marginal Average Pro- Tax tax earnings
Year tax rate tax rate gression elasticity elasticity deflator

1960 0.1537 0.0703 0.0834 2.1863 0.9107 1.0985
61 0.1581 0.0700 0.0881 2.2586 0.9053 1.1046
62 0.1612 0.0742 0.0870 2-1125 0.9060 1.1037
63 0.1656 0.0774 0.0882 2.1395 0.9044 1.1057
64 0.1897 0.0895 0.1002 2.1196 0.8900 1.1237

1965 0.1776 0.0885 0.0891 2.0068 0.9022 1.1083
66 0.1840 0.0944 0.0896 1.9492 0.9011 1.1098
67 0.2170 0.1117 0.1053 1.9427 0.8815 1.1345
68 0.2282 0.1216 0.1066 1.8766 0.8786 1.1381
69 0.2313 0.1274 0.1039 1.8155 0.8809 1.1352

1970 0.2402 0.1344 0.1058 1.7872 0.8778 1.1392
71 0.2513 0.1443 0.1070 1.7415 0.8750 1.1429
12 0.2682 0.157M 0.111 1.7072 0.8682 1.1518
13 0.2844 0.1747 0.1097 1.6279 0.8671 1.1533
14 0.28* 0.1765 0.1035 1.5864 0.8743 1.1438

1975 0.3177 0.1958 0.1219 1.6226 0.8484 1.1787
76 0.3076 0.1751 0.1325 1.7567 0.8394 1.1914
11 0.2925 0.1655 0.1270 1.7674 0.8478 1.1195
18 0.2860 0.1573 0.1287 1.8182 0.8473 1.1803
19 0.2885 0.1603 0.1282 1.7998 0.8473 1.1802

1980 0.2969 0.1643 0.1326 1.8071 0.8413 1.1886
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Values of macro parameters in state income taxation, municipal taxation
and insured persons social security fees; income concept: taxpayers'

post-deduction incomes

Post- Gross-
Marginal Average Pro- Tax tax earnings
Year tax rate tax rate gression elasticity elasticity deflator

1960 0.2297 0.1778 0.0519 1.2919 0.9369 1.0674
61 0.2192 0.1709 0.0483 1.2826 0.9417 1.0619
62 0.2238 0.1751 0.0487 1.2781 0.9410 1.0627
63 0.2275 0.1780 0.0495 1.21781 0.9398 1.0641
64 0.2563 0.1949 0.0614 1.3150 0.9237 1.0826

1965 0.2631 0.2047 0.0584 1.2853 0.9266 1.0793
66 0.2764 0.2159 0.0605 1.2802 0.9228 1.0836
67 0.3052 0.2347 0.0705 1.3004 0.9079 1.1015
68 0.3241 0.2491 0.0750 1.301 0.9001 1.1110
69 0.3312 0.2567 0.0745 1.2902 0.8998 1.1114

1970 0.3470 0.2700 0.0770 1.2852 0.8945 1.1179
71 0.3627 0.2822 0.0805 1.2853 0.8879 1.1263
12 0.3809 0.2956 0.0853 1.2886 0.8789 1.1378
13 0.4046 0.3181 0.0865 1.2719 0.8731 1.1453
14 0.4233 0.3252 0.0981 1.3017 0.8546 1.1701

1975 0.4226 0.3347 0.0879 1.2626 0.8679 1.1522
16 0.4248 0.3247 0.1007 1.3107 0.8510 11151
11 0.4095 0.3147 0.0948 1.3012 0.8617 1.1605
78 0.3940 0.2997 0.0943 1.3146 0.8653 1.1556
19 0.3997 0.3045 0.0952 1.3126 0.8631 1.1586

1980 0.4097 0.3102 0.0995 1.3208 0.8558 1.1685
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Appendix 3. Data used for construction of the tax-policy index

Notation:

T T Total tax revenue

2. X1 Total post-deduction incomes of taxpayers

3 X2 Total pre-deduction incomes of taxpayers

4 X3 Total pre-deduction incomes of all income receivers

1-4 Empirical data-series, 5-year moving sums

B p(n) Factor of change of the official cost-of-1iving index

6. 61 The macro (non-scaled) tax-revenue elasticity with
respect to post-deduction incomes of taxpayers

1s 62 The macro (non-scaled) tax-revenue elasticity with
respect to pre-deduction incomes of taxpayers

6-7 The elasticities are calculated on yearly micro data

and transformed to 5-year arithmetic means
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61 = A]ogT/A]ogX1

Empirical ratios of log changes

01 = B]/e1, 02 = Bz/ez, D3 = 83/e2

The (non-scaled) tax-policy indices

a, = (D1-1/Di)*A1ogT

The (non-scaled) policy effects

D1 = k1 L D1 Scaled policy indices
Ky = 1/01(1969/73) - 1.1520
k2 = ]/02(1969/73) =1.1762
i *
Dy = k; * Dg
o Ted elasticiti
e1 = E; e1 Scaled elasticities
* * *

Scaled policy effects

* -
Py = exp{-exp{(a;-1)/(e,-1)}
Neutral (neutral-equivalent) indexation factor

of tax rules: the schedule i=1, the schedule +

deductions from income i=2
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