METHODS OF INFLUENCING THE DISTRIBUTION OF WEALTH:

A SIMULATION STUDY
by
GUNTER KLAUS BRUECKNER
Diptom=-0ekonom, Justus Liebig-Universitdt Giessen, 1979

—— e ———

A MASTER'S THESIS

submitted in partial fulfillment of the
rquirements for the degree
MASTER OF ARTS
Department of Economics

KANSAS STATE UNIVERSITY
Manhattan, Kansas

1983

Approved by:

——— o ——————— - - ————— - -

Major Professor



TY j All202 245039

Uber die Gerechtigkeit

Me-ti sagte: Erst wenn die Gleichheit der Bedingungen
geschaffen ist, kann von Ungleichheit gesprochen wer-
den. Erst wenn die Flsse aller gleich hoch stehen, kann
entschieden werden, wer h8her ragt.

Bertold Brecht
Me-ti/Buch der andungen
About equality

Mo Tzu said: Only when equality of opportunities is
accomplished can one speak of inequality. Only when all
feet have reached equal heights can it be decided who
towers highest.

Mo Tzu / Bertold Brecht

i



TABLE OF CONTENTS

LEST OF TABLES v o 5 & = = % & & = o = 5 ® = =

LIST OF FIGURES . & ¢ & o & 4 & « o o o v o o

INTRODUCTION . . & « & o v v 4 o = « o o & = = =

1a1

1.2

DOES

PefTnitions « o w s % = @ « « & & & & & @ &

Methodology Used . . v &« o o o« & o « =« = =

THE SIZE DISTRIBUTION OF WEALTH MATTER? . .
Historic Qutline . . . . « « &« & & & &« = =
Distribution and Economic Theory Today . .

How Much Redistribution? =-- A Pragmatic
Rpproachl s « @ = & % # & . & & %« 7 % & & %

Redistributive ASsumptions Used . . . . .

THE MODEL AND ITS ASSUMPTIONS . . . . . . . .

o P

3.2
3.3

Simulation as & Method . . . . . . « & & .
3.1.1 Simulation in a Macroeconomic Context
3.1.2 Simulation in a Microeconomic Context
Models on the Size Distribution of Wealth
The Details of the Model Used . . . . . .
3.3.1 Constants, Variables, and Parameters
3.3.1.1 Taxes in the Model- . . .

3.3.1.2 Public Expenditures for
Education . .« « . -« . . «

111

v i

viii

11

16

20

22
22
23
25
26
29
29

30

31



4

«343

3.3.1.3 The Initial Size Distribution
of Wealth . . .« ¢ ¢« &« « .

The Decision Processes in the Model
3.3.2.1 Marriage -- A Household Starts
3.3.2.2 Education of the Children .
3.3.2.3 (Children Leave the Household
3.3.2.4 Retirement and Death . . . .
Economic Variables and Decisions . .
3.3.3.1 Simplifications and Annotations
3:3:3.F2 Laobor Imoome & « = 3 s » »
3.3.3.3 Interest Income . . . . . .
3.3.3.4 Losses of Wealth . . . . .
3.3.3.5 Income Taxe€s . . . = « « =
3.3.3.6 Consumption and Savings . .

3.3.3.7 Adjustment to Changes 1in
Economic Variables . . . . . .

HYPOTHESES AND RESULTS . . . ¢ o o o v o o &« o « & =

4.

1

The Hypotheses in this Model d M % ¥ % B OB O® ®

4.

Tl

!

The Influence of the Initial Distribu-
tion on the Effectiveness of Fiscal
Policy Measures . . v « « « o o o« = =

The Effectiveness of Fiscal Policy for
Redistribution Purposes . . . . . . .

R . Criteria Used for the Compari
son of Variants . . . « . & « .

4.1.2.2 The Tools . & & & & &« « & o« & =
The Hypotheses . & & & & & & & o o = = =

4,17.3.17 A System of Public Education
Expenditures . . . ¢ ¢ « o « -«

4.1.3.2 Progressive Income and Inherit-
ance/Gift Taxes . . « « . & . .

v

32
34
35
41
43
45
51
52
54
61
64
65

66

68

69

69

70

80

81
81
g2

83

86



4.17.3.3 General Wealth Tax . . . .« « . - . . 89

4.2 The Simulation -- Some Technical Remarks . . . . . . 94
4.2.17 An Outline of the Simulation Program . . . . . 95
4.2.2 Characteristics of the Mcdel . . . . . . . . . 98

4.3 The Results . & & 4 4 @ o 4 &« & & & 4« o o s =« = « « « 99

4.3.1 The Hypotheses and the Development of
Inequality v o & o & & & &+ o « s 2 « « « « « « 99

4.3.2 The Development of the Economic Growth . . . . 105
4.4 Some Interpretation and Comment . . . « « « « « « = . 106

L:o5 Conelusion o o 5 & @ = @& @ @ % & § % @ @ = # = = « « 108

APPENDICES v + o o o » = = = ® & % % » s = = = & % 5 = a « 109

Appendix 1:
Source File of the Simulation Program . . . . . . . . 110

Appendix 2:

Development of Inequality Due to Different _
Initial Distributions . +« « + & & & & & =« =« =« =« « « o 135
Appendix 3:

How to Obtain the Inequality Measures out of a
Table Produced by GPSS-V . . . . . & +« & = « « « « . 137

BIBLIOGRAPHY & o o 5 5 o # » @ % = @ % « 5 5 w = @ o w w = V&0

ABSTRACT



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

31

3.2:

3.3

3.4

.11

4,.2:

4.3

4.4 :

4.5:

4.6:

4.7:

LIST OF TABLES

Range and mean concerning the number of
children within each wealth class . . .

Range of variabtes used for determining
the planned ceiling of human capital ‘

Distribution of risk parameters . & e @

Amounts of Lump sum consumption per
person in different wealth classes . . .

Values for variables used in model runs
orie through three w8 8 & W oW s ® W

Gini-Cocefficients and their average per-
centage change with respect to the base
year one for the uniform, the normal,
and the lognormal distribution . . . . .

Average wWealth per household in year n
and its growth rate with respect to the
base year one for uniform, normal, and
lognormal distribution . . . . . . . . .

Average income per household in year n
and dits growth rate with respect to the
base year one for uniform, normal, and
Lognormal distribution . . . . . . . . .

Amounts of educational funds and human
capital guaranteed by the public expen-
diture hypothesis . . &« v o o & & & < .

Income tax rates used in hypothesis two
together with the wvalues used 1in the
control simulation .« « « v ¢ o« o « o o «

Inherjtance tax rates used in hypothesis

two together with the values used in the
control simulation . « o & o « & & o « =

VS

39

41

63

67

73

75

76

76

85

87

88



Table 4.8:

Table 4.9:

Table 4.10:

Table 4.11;:

Table 4.12:

Table A.1:

Table A.2:

Table A.3:

Average and marginal tax rates of the
general wealth tax tc be tested in hypo-
thesis three . . . . . & o & v &« & « & =

Gini-focefficients, the mean/median rela-
tion and the coefficient of relative
variation (CRV) for hypotheses one
through three and the control simulation

Changes in the measures of inequality
with respect to year one . . v« v « o o =

Average growth rates of income and
wealth fcr the first 50 and 100 years .

Average dgrowth rates of 1income and
wealth as compared to the control simu-=
LEEIOR & @ % @ % « & & % & @ & % % 4 o

TABLES IN THE APPENDIX

Inequality measures for the initial
uniform distribution . . . . . . . . . .
Inequality measures for the initial
nermal distribution . . . . . . . . .

Inequality measures for the initial

lognormal distribution . . . . . . . .

vii

92

100

103

105

106

135

136

136



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

LIST OF FIGURES

Two different Lorenz-Curves representing
identical values of Gini-Coefficients .

Age-earnings profile used in the model .

Marginal propensity to consume as a
function of residual income wused to
determine the income dependent part of
CONSUMPLTEOR = % @« % @ & & = & @ ¥ % & ‘&

The Lorenz-Curves of the initial and the
final distribution 1in the simulation
runs for uniform, normal, and lognormal
distribution « & &« &« ¢« & « o & @« & « o

Average growth rates of wealth plotted
for uniform, normal, and lognormal dis-
tribution « & % & @ & & § 3 @ @ ¥ & a .
Average growth rates of income plotted
for wuniform, normal, and lognormal dis-

tribution e & e e e e a s e e e e a e

Curves of marginal and average income
tax rates used in hypothesis two . . . .

Curves of marginal and average inherit-
ance tax rates used in hypothesis two .

Curves of average and marginal tax rates
of the general wealth tax . . . . . . .

Lorenz=Curves for the hypotheses tested

viii

60

67

7

78

78

87

89

23

104



Chapter One

INTRODUCTION

This paper deals with the size distribution of wealth in
a twofold way. The first part describes the influence this dis-
tribution has throughout the economy, while the second part

investigates the variables that influence this size distribution.

These subjects are not weighted equally. The first is
designed’ to be only a justification for further analysis. 1In
other words, if this variable had no impact, there would hardly

be a reason for further study of the subject.

Three major problems are connected with this topic:

b Wealth has to be defined.

2w It has to be described how the impact of a wvariable on
the size distribution of wealth is to be measured.

3 It has to be outlined, what form of distribution s
Looked wupon as appropriate or desirable. A desirable
situation shall be said to be attained when the majority

of the voters prefer no further changes.



a

In general, wealth can be defined on a personal and on a
national basis. The first refers to a set of valuable goods which
some individual possesses, and which can be exchanged at prede-
termined prices. These can be either real or financial assets.
The naticnal wealth, on the other hand, is the stock aof '"real
capital" of a country since financial assets are consolidated due
to net lending and borowing being zero. This assumption holds for
a closed economy which shall be assumed. The stock of capital may
consist of productive capital as well as of consumer durables as
long as the following condition is met. These goods must be
capable of being passed from one generation to the next. Their

value, however, need not be invariant to this process.

In this case it is not necessary to dive into that sub-

ject extensively, but the following conditions have to be met.

T. Wealth cannot be increased by goods that are purchased
for consumption purposes only. If this condition is re-
laxed, it would not be possible to determine uniquely tHe
value of wealth over time.

2 As a general term, wealth consists of two forms, physical
wealth and human capital. Within this paper the term
wealth shall be defined to mean only physical wealth, and

human capital shall be treated as a separate category.



The reason for this is, among others, that it disappears
1
completely with the death of the person incorporated.

The size distribution of wealth is defined as the rela-
tive share of wealth owned by a defined fraction of the poputa-
tien. In this case households are used as the smallest physical
units that can own wealth. To reduce Limitations, households are

considered to consist of one person only, when appropriate.

It 1is assumed that a distribution of any variable can

uniquely be determined by its ineguality, however inequality may

be defined. The aptitude of any policy is considered to be the

degree to which changes in this inequality may ensue from it.

2
Although there have been many objections against it, the
3 4
Gini-Coefficient together with the Lorenz-Curve will be wused

1. This term together with extensive analysis was intro-
duced by Gary S. Becker and strengthened, also empirically, by
Jacob Mincer. See Gary S. Becker, Humapn Capital, (New York:
Columbia University Press, 1975) and Jacob Mincer, "The Distribu-
tion of Labor Income; A Survey with Special Referance to the
Human Capital Approach," Journal of Economic Literature 8 (March

19?0)’ pp- 1"26. -------------------------

2. Atkinson points out that the Gini-Coefficient, among
others, does not rank distributions unanimously, if these are
described by intersecting Lorenz-Curves. See A.B. Atkinson, "On
the Measurement of Inequality," Jourpnal of Economic Thegry 2
(June 1970), p. 255.

3. See C. Gini, Variabilita e Mutabilita. Studi Econo-

- e e w— - —— - ——— -

mico=-Giuridici della R. Universita de CagLar1 3 (1912), p. 80.

4. See M.0. Lorenz, '"Methods of Measuring the Concentra-
tion of Wealth," Publications of the American Statistical Asso=

e e —— - ——— _—— - - —— ———— -



for measuring the inequality of a distribution. In addition,
there will be support for further coefficients of variation, such
as variance, the coefficient of variation, and the mean/median
relation for determination of the kurtosis. These can be used by
persons agreeing with Atkinson about the unreliability of the

Gini-Coefficient.

A simple example may show the use of both Gini-Coeffi-
cient and Lorenz-Curve as well as the points mainly c¢riticized.
On the X-axis the cumulative percentage share of the households
is represented in increasing order. The 5-percent mark refers to
the "poorest 5 percent of households" concerning the wvariable
that is referred to on the Y-axis. The percentage of wealth that
can be attributed to that 5 percent of households is marked at
the Y-axis. Further points can be determined by similar means,
until the X-axis is completely filled up to the total Level of

100 percent.

The Lorenz-Curve is the connecting Line of those points.
This curve is convex. The greater the area between the Lorenz-
Curve and the 45-degree-line, the so-called equality Line, the
greater is the inequality. The Gini-Coefficient is the relation
of the shaded area to the total triangle underneath the equality-

line.

Figure 1.1 contains two different Lorenz-Curves with
jdentical Gini-Coefficients. The dashed lLine represents a distri-
bution that is especially unequal in the upper part, meanwhile

the solid curve refers to an emphasized inequality in the lower.
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Y = Attributed Wealth in Cumulative %

1.0
w5
0 X = Households
in Cumula-
tive %

Figure 1.1: Two different Lorenz-Curves representing identical
values of Gini-Coefficients.

If redistribution were used to move from one of those
cases to the other, the Gini-Coefficient would remain unchanged.
It 1is, however, easy to identify such a situation with a close

Look at the Lorenz-=Curve.

In such a case inequality measures really do not help any
lenger. It has to be decided in which part of the population

(Lower or upper) inequality is less likely to be accepted.
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5
A microsimulation model will be used to describe the

behavior of the citizens of a fictitious nation. A sample of
households is attributed with a stochastic time-invariant behav-
ior. The persons in these households marry, have children, work,
and receive income. They consume, pay taxes, pay for the educa-
tion of their children, and after their death, their wealth is

bequéathed to their heirs.

The total wealth of these households is recorded every
year, and in every tenth year a table listing the size distribu-
tion of that wealth i1s created. These tables are used to measure

inequality and its change over time.

The stability of the stochastic system is cross-checked
with re-evaluating 1it, wusing a different seed for the random

number generator.

The influence of various policy parameters is determined,
namely taxes to be levied, with identical runs of the same model

using different values for these parameters.

To find out if the effectiveness of policy parameters s

5. The first model of that type was used in G. Orcutt,
L., Microanalysis of Socio-economic Systems: A Simulation

—— o —— - — - —— . e - - - - ————— -

et a
Study, (New York: Harper & Brothers, 1961).



stable, the inequality of the initial wealth distribution s
varied. A distribution may be defined uniform when all units have
the same probability to occur in a region fixed by mean and
distance. A normal distribution, on the other hand, stands for a
standard normal distribution of gualification and abilities and,

therefore, an efficiency-oriented distributive justice.

The Lognormal distribution such as the third one can be
varied 1in order to create a distribution with any desired Gini-
Coefficient. A distribution with a realistic Gini-Coefficient of
0.4 s chosen to be representative for the present inequality of
the size distribution of wealth in the United States.6

An overall runtime of 100 years, or roughly five genera-
tions, is assumed. This value may be relatively high considering
the Length of periods without dramatic changes in the political
order. On the other side, it is relatively low, when it is taken

into account that traditional ways of redistribution (e.g. 1in-

heritance tax) apply only once in a generation.

The author assumes 100 years to be a value that conflicts
not too much with any of these points, although he freely admits
that this topic may need to be reconsidered when lLooking at a

specific development.

L

6. In 1950 the value was 0.372. It was taken from Table 1
in Atkingson L[19701; optites P« 259,



Chapter Two

DOES THE SIZE DISTRIBUTION OF WEALTH MATTER?

This chapter concerns jtself with what kind of impact the
size distribution of wealth and its change have on the wvarious

indicators that describe economic activity.

It 4is no exaggeration to say that this chapter wilt
discuss points which economists have never agreed upon and are

still refusing to agree upon.

Any attempt of redistribution, that is of changing the
distribution, has to be justified. That means, it has to be
proved that the situation before the change is inferior to the

situation afterwards.

In this paper, the value judgements expressed by the
author should be viewed as arising from a voter's point of view,
and not from the point of view of an economist. The responsibi-
Lity of the economist is to use his expertise to express the

probable outcome of accepting a given value judgement.



The roots of distribution and redistribution originate in
two philosophical mainstreams, utilitarianism and egalitarianism.

1
Economic wutilitarianism may be sketched using Little's

terminology as "maximizing economic welfare" and, consequently, a
2
part of happiness.

Cross-references can be found 1in Bentham's <classical
3 4
ideas as well as in Rawls' view of justice much lLater on. It is

the relation to egalitarianism that makes the difference between
both philosophers' ideas. Egalitarianism, in the way recalled by

Rousseau, is a part of most countries' constitution manifested as
5
explicitely named human rights.

- e e

1. Norman Bowie breaks down utilitarianism into the "phi-
Losophical” and "economic"” components. See Norman E. Bowie, To=-
wards a Theory of Distributive Justice, (Amherst: The University

-— = - — - = - e ]

of Massachusetts Press, 1971), pp. 12-49.

2. See I.M.D. Little, A Critigue of Welfare Economics,
(Oxford: Claredon Press, 1957), p. 8.

- - — -

Works, wvolume 9, wedited by John Bowring, (New York: Russell and
Russell, 1962).

4, Rawls focuses aon the less priviledged groups; see John
Rawls, A Theory of Justice, (Cambridge: Harvard University. Press,

1971), p. 83.

5. See Jean-Jacques Rousseau, "Discourse on the Origin of
Inequality." The Social Contract and Discourses, translated and
with an introduction by G.D.H. Cole, 2 volumes, (New York: E.P.
Dutton & Co, 1950), volume 1, pp. 265-268.



Controversies arose when John Stuart Mill emphasized the
difference between the two economic categories nowadays called

normative and positive economics; he suggests that economists
6
restrict their efforts to the lLatter,

Classical economists forgot completely about egalitari-

anism, or interpreted it in such a way that the results were not
7
obvious to those who favor egalitarianism.

8
Marshall and Pigou re-integrated distribution and the

idea of equality into economic thought while defining welfare in

terms of distributional eguality.

There has also been the well known attempt to define
rutes of redistribution within the boundaries of positive econom-

ics that is related to Hicks, Kaldor, and Scitovsky, and ranks

5. continued:
Josef/Sumption point out that if egalitarianism is backed with
Rousseau rather than Marx the necessity of introducing a totali-
tarian state in order to realize the ideas can be avoided. See
Keith Josef and Jonathan Sumption, Eguality, (London: John Murry,
1979), pp. 8-11.

6. John Stuart Mill, A
cal Economy, (n.p., 1836), p. 2.

7. See example in T.W. Hutchison, "Economists and Social
Justice in the History of Economic Thought", Economics and Egua-

Lity, edited by Aubrey Jones, (Deddington: Philip Allen Pub-
lishers, 1976), p. 51.

Eco-
nomics, (New York: The Macmillan Company, 1952), p. 518, and A.C.
Pigou, Wealth and Welfare, (London: Macmillan and Co., 1912),

10



9

situations of wellbeing without using normative ijdeas.

ALL attempts to circumvent the problem of normative ver-
sus positive economics using social welfare functions may also be

10

categorized into that group.

ALL these proposals and ideas could not prevent an enor-
mously broad range of opinions in the actual debate concerning

distribution of wealth and income and the methods of influencing

Tt

2 Distribution and Econom1c Theory Today

The actual discussion, whether redistribution as a means
of <correcting the outcome of the market process is feasible or

not, provides a subject for much disagreement.

Advocates of the so-called neoclassical position point

out that any attempt to reverse the result of the market process

———————— e ————

9. See the so-called Hicks-Kaldor-Criterion or Scitovsky-
Criterion, both based on the Pareto-Criterion in the following
papers, respectively.

J.R. Hicks, "The Foundations of Welfare Economics,” Economic
Journal 49 (December 1939), pp. 696-712.

Nicholas Kaldor, ”wetfare Propositions in Economics," Economic
Journal 49 (September 1939), pp. 549-552.

Tibor Scitovsky, '"A Note on Welfare Propositions in Economics,"

Review of Economic Studies 8 (1941), pp. 77-88.

10. Fields mentions various authors using welfare func-
tions including Lewis, Jorgenson, and himself. See G.S. Fields,
Poverty, Ineguality, and Development, (Cambridge: Cambridge Uni-

versity Press, 1980), p. 36.

11



11
leads away from the only path towards prosperity and freedom.

Some economists interpret this idea even more extremely
by demanding further changes in the economic order. Such changes

are designed to favor the rich more and more, and to impose a
12
greater part of the tax burden on the poor. In the minds of

these economists redistribution is an impediment and egalitarian

ideas keep people from being better off.

It is obvious that such arguments are not based on ideas
13
of utilitarianism or egalitarianism. As Feldstein pointed out,

they are closer to a principle that could be described as "every-

body is entitled to his property, and no redistribution is justi-
14
fied," a philosophy mostly related to Nozik's writings.

The opposite end of the range could probably be marked by

Meade's arguments. He uses equity (not equality) and efficiency

11. Arguments are mostly based on individual freedom and
utilitarianism. For details see Milton Friedman, Capitalism and

Freedom, (Chicago: University of Chicago Press, 1962), or Fried-

rich A. Hayek, Individualism and the Economic Order, <(Chicago:
University of Chicago Press, 1948).

12. Norman B. Ture in his paper "Taxation and the Dis-
tribution of Income" suggests for replacing progressive income
taxes with proportional ones, arguing that if investing 1is no
longer punished with taxes, savings will increase, society will
become richer and the poor will gain most.

See Norman B. Ture, '"Taxation and the Distribution of Income,”
Wealth Redistribution and the Income Tax, edited by Arleen A,
Leibowitz, (Lexington: Lexington Books, 1978), pp. 3-41.

13. Martin Feldstein, "Commentary," Leibowitz (ed.),

op.cit., p. 58.

-

14. See, for example, Robert Nozik, Anarchy, the State,
and Utopia, (New York: Basic Books, 1974), pp. 235-238.

12



in the use of resources in his analysis, and concludes that this
necessarily requires an equalization of the ownership of private
property as well as an increase in the share of property in
social ownership.15 Although this proposal provides results oppo-
site to Ture's and talks about equity, it uses the same framework
and identical tools. Meade's analysis focuses on Llabor as a
Limiting factor of production rather than capital stock. He
states that the lack of wealth in the lLongrun is due to the fact
that a specific distribution prevents investment in the "human
capital'" necessary to develop labor to its greatest capacity.16
It 4is the ambiguity of these outcomes that causes doubt
as to whether longrun analysis is an appropriate approach for
determining the amount of redistribution. Quoting Keynes' famous
"in the longrun we are all dead," Bowie and Simon state that it
is improper to permit the intrinsic lLongrun progress to rectify

all wunjust distributions. They argue that this point of view is

appropriate only when dealing with the same persons now and later
17

on.

15. See J.E. Meade, Efficiency, Eguality, and zbe Quner:
ship of Property, (Cambridge: Harvard University Press, 19653),
p. 75.

16. Meade does not mention Human Capital or an equiva-
tent term explicitly, but his interpretation can be backed with
his demand for ‘"equal chances of promotion" for people with
"equal innate abilities'". See Meade, op.cit., p. 76.

17. Norman Bowie and Robert L. Simon, The Individual a
he Economic Order, (Englewood Cliffs: Prentice-Hall, 1977

- e o o me - ———

13



Referring to the neoclassical point of viéw, Dahrendorf
epitomizes his interpretation into an "inequality produces hope
and hope is the stimulus of progress.”18

He emphasizes the position that economists should wuse
normatfve ideas in dealing with distributicn, pointing out that
egalitarianism is already an institutionalized part of most con-
stitutions and judicial systems. His chain of arguments starts
with '"all men are equal before the law" and goes via political

rights Ltike free speech and universal suffrage to <citizenship

rights Like minimum wage, education, and health. provisions.

His rationale for supporting and keeping those rights is
"domestication of power", and he argues that without it, citizen-
ship rights would hold as Little meaning as "egual rights before
the Law" would hold without political rights.19

The Llast group of economists to be mentioned 1in the
context of distribution is what shall be called the neo-fisca-
Lists. Economists like Lester Thurow describe the size distribu-
tion of income and wealth as one of the main, perhaps the primary
source of dinstability and economic crises. Improving economic

conditions for these economists starts with remodeling this size

e

18. Ralf Dahrendorf, Ineguality, Hope, and Progress.,
r P

(Liverpool: Liverpool University Preggj‘?Q?é) 2.

19. ibid., pp. 3-4.

14



20
distribution. He is also one of the defenders of equity, ar-

guiﬁg that the efficiency approach is not free of wvalue judge-
21
ments.
After sketching the main "economic ideologies'" and check-
ing them for appropriateness, the author believes that the under-
lying assumptions for these theories or hypotheses vary to such a

degree that all arguments based upon one set of general economic

assumptions will be unacceptable to the other group.

His arguments will, therefore, be less fundamental and
more pragmatic, and he hopes that this approach has a higher
chance of being accepted by all. But there exists a problem here.

We will not be able to determine uniquely the goptimal distribu=-

tion. We will try to find the area of possible forms by ruling

out those not compatible with the efficiency rules applied.

- e -

20. In '"Zero-sum Society" Thurow mentions redistribution
as one of the <challenges for present days economics together
with inflation and unemployment. See Lester Thurow, The Zero-sum
Society, (New York: Basic Books, 1971), pp. 191-194.

In "Generating Inequality"” he puts forth the idea that keeping an
equitable distribution as a main aim solves, or least reduces,
the other problems. See Lester Thurow, Generating Inegquality,

- — - ——— —— e ——

(New. York: Basic Books, 1975), pp. 207-209.

21. ibid., p. 22.
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Reducing the acceptable area of distribution is normally

a process that starts at the boundaries.

There is, for example, Little discussion about the fact
that complete equality in wealth or income would reduce the

economic output by means of reducing the incentives to work.

The Llazjest person determines the amount of goods pro-
duced per capita. As complete insight and no special preferences
for work (workaholics) are assumed, rational behavior <c¢an be
described as not working more than the laziest, because any fur-
ther money earned would equally be shared among those with Lless
work done. Bowen shows further sources of "necessary inequality"
relaxing the complete substitutability of work. Workers with
scarce qualifications will have to be paid unequal rewards to
induce them to perform socially necessary tasks.22

Complete inequality could be defined as a situation in
which one person keeps all the wealth and tHus all the productive
capital of a society and all other persons receive only the Llabor
income necessary to keep them at work. Such an extreme case of

inequality is similarly inferior, as there is obviously a monop-

- - = e S Em e

22. See Ian Bowen, Acceptable Inequalities, <(London:
George Allen and Unwin, 1970), p.
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sony in the labor market and the produced output is smaller than
the one that could be realized with a competetive market form.
Furthermore, it is often argued that organizational forms excee-
ding a given, predetermined size are less efficient than smaller

ones.

23
Gans suggests a rule of behavior similar to the one

used for minimum inequality at the low-income tail. He defines a
minimum level of inequality needed at the top lLevel to be '"the
lowest maximum at which people continue to be willing to do
unpleasant or highly responsible work, or take needed investment

or other risk."

Putting these two results together it is theoretically
possiﬁte to cut off the tails of the range of such distributions.
But with that not much has been gained. Neijther is it possible to
determine how much of the tails to cut, nor is there any informa-

tion about how to proceed within the remaining range.

Further boundaries can be determined by looking at the
intergenerational redistribution. Economists who favor savings
over consumption without providing reasons assume implicitly that
every generation shews an altruistic attitude towards the succes-

24 : :
sive generation. Replacing this assumption with the alternative

23. Herbert J. Gans, More Eguality, (New York: Pantheon
Books, 1973), p. 68.

Distribution, (Cambridge: The MIT Press. 1974), p. 2-3.
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version of all generations being equally well off implies that
the necessary rate of saving is reached already, when the growth
rate of the net capital stock equals the growth rate of popula-
tion. This holds only, provided any technological advances are
accounted for in the calculation of the growth rate of the net
capital stock. As comblete substitution among production factors
cannot always be assumed, the stock of human capital must in-

crease at the same rate.

This argument rules out all situations in which the

condition of a sufficient rate of growth cannot be fulfilled.

Another argument sometimes cited deals with the relation

of inequality of wealth distribution to the Likelihood of revolu-
25
tionary <changes in the political and economic order. Although

there is no full agreement over whether concentrations of wealth
26
in <c¢zaristic Russia favored the Russian Revolution or not, it

is often argued that the revolution of 1968 in Europe would have
been more successful if the students had been able to reach the

workers. Since these workers saw the danger of losing property,
27
they did not join.

—— e e —— E E—we e e e

25. Lipsky enumerates as one prerequisite of a revolution
"a widespread <critique of the management of economic affairs
directed against the waste of material and human resources”.
Mortimer Lipsky, A Tax on Wealth, (Cranberry N.J.: A.S. Barnes
and Co., 19773, p. 22.

H

26. See Aubrey Jones, "The Economics of Equality," Aubrey

Jones (ed.), op.cit., p. 2.

27. op.cit., p. 29.
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Regarding the human capital argument mentioned above
there are conceivable situations in which the productive capacity
of a society is reduced because inequality prevents human capital
from being developed to jts maximum extent. In other words, not
everybody owns or can borrow the physical capital necessary to
pay for the education. This happens if the following conditions

are fulfilled:

= there 1s no complete substitutability between labor and
capital;

- human capital has a higher productivity in this case,
that means the rentability of resources used for human
capital is higher than if used for physical capital;

- the desire for maximum growth of the economy is assumed.

Chester argues that all these conditions are valid nowa-

days and points out that people with equal abilities no Longer
28
have the same chance of attaining equivalent careers.

(BlLoomington: Indiana University Press, 1982), p. 9.
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sed

The folleowing points are these which the author feels

best justify his support for redistribution of wealth.

- Redistribution is not a topic of normative economics
alone. There are also arguments using the framework of
positive economics that provide some justification for
redistribution.

- Most countries have a tax system with in some sense
progressive rates. It can therefore be assumed that the
majority of voters in those countries has already ap-
proved redistribution as a part of fiscal policy and does
not object to corrections of the market-determined size
distribution.

= Since the "uncorrected” economy follows a strong motion
towards inequality, it would be difficult to generate a

29
counter-motion that is too strong.

- ———

29, Reasons for imcreasing inequality are discussed in
Chapter Three in detail. Some proof of the statement can be
derived from the fact that the economic situation after World
War II provided a Lot of variables which decreased inequality in
general. These, and the existing progressive tax systems could
not provide a decrease in inequality.
For the Llongrun development of inequality see Kenneth E. Boul-
ding, "The Stability of Inequality,” Review of Social Economy 23
(April 1975), pp. 3-5.
For "equalizing weconomic variables and circumstances” see Ian
Bowen, op.cit., pp. 67-68.
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- Concentration on the lowest deciles of the distribution
is more important than a general reduction of inequality.
Providing a minimum amount of wealth is the first step.
This minimum amount should be at least high enough o

cover the education expenditures necessary to develop
30
each person's given physical abilities.

The author finds the analyses of both Okner/Pechman and
31 .
Stiglitz to be convincing. They point out that neither income

taxes (Okner/Pechman) nor inheritance/gift taxes (Stiglitz) are

capable of realizing any significant degree of redistribution.

- —— - —

30. This dis further supported by studies which provide
proof for the hypothesis that a higher average of schooling has
an equalizing effect on the income distribution. See, for exam-
ple, C.R. MWinegarden, "Schooling and Income Distribution: Evi-
dence from International Data,'" Economica 46 (February 1979),
pp. 85-86.

31. See Josef E. Stiglitz, "Equality, Taxation, and In-
heritance," Personal Income Distribution, edited by Wilhelm Krel-
le and Anthony F. Shorrocks, (New York: North-Holland, 1978),
p. 271. Okner/Pechman show that the incidence of income tax 1is
more or less proportional. See B.A. Okner and J.A. Pechman, Who
Bears the Tax Burden?, (Washington: The Brookings Institution,

——— ———————

1974), p. 64.
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Chapter Three

THE MODEL AND ITS ASSUMPTIONS

Before going intoc a detailed discussion of the hypotheses
toc be tested here, it is appropriate to explain the assumptions

necessary to simulate the behavior of a society.

Any mutual influence between these assumptions and the
parameters used are ignored for the sake of simplicity and conve-

nience.

Simulation as a method is not yet widespread in the study
of economics. At the moment, the most common models are still
based on mathematical determination or some type of statistical

regression.

Both are wused first and foremost to verify economic

theories and to predict behavior based on those theories.

Starting 1in the early sixties simulation was introduced
as a method for dealing with topics for which other tools were

not applicable.

B e



Generally, simulation 1is either discrete or continuous.
Continuous simulation is not appropriate within social sciences,
since i1t is not possible to keep and store enough observations to
plot a smooth function curve on a graph. Theoretically, of
course, the time intervals could be reduced, as inventorijes are
made daijily in the retail sector and some wages are expressed as
an hourly rate.

But despite this advantage there are still Limits regar-
ding the degree to which these time intervals can be reduced.‘1
Therefore, it is necessary to use discrete simulation in social

sciences.

There are two main types of applications which use simu-
ltation in the study of economics. Descriptions of these types of

application follow in the next two subsections.

In the macroeconomic context simulation allows conclu-
sions to be made about hypothetical situations, when such conclu-

sions could not be arrived at using econometrics, due to the lack

1. This discussion may be found in any textbook on simu-

lation, (Englewocod Cliffs, N.J.: Prentice-Hall, 1968), pp. 4-12.
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2
of a suitable data set.

3
Most macroeconomic simulation applications use DYNAMQO as

a computerlanguage and deal with Long-run or lLongest-run predic-

tjve models.

Although there has been made some effort to apply this
kind of software to a short-run or medium-run prohlem, not very

much success has yet been achieved.

Further research that applies the advantages of short-run
and medijum-run simulation is developing, but it suffers from the

fact that it cannot provide results significantly different from
. 4
those obtained by the well-established econometric methods.

—— e ———

2. See Armin Bohnet and Gunter BrUckner, "Entwicklung
eines system-analytischen Probleml8sungsverfahrens und seine An-
wendung auf ein gesamtwirtschaftliches Diagnose- und Prognosemo-
dell," (Giessen: 1982), pp. 4-7 for discussion of further reasons
for application of simulation to macroeconomic problems.

3. DYNAMO dis based on Forresters concept of "System
Dynamics". DYNAMO was developed by MIT and used in the models
WORLD1 through WORLD3 to be presented at the Club of Rome and
published lLater on by Meadows.

See Jay Forrester, World Dynamics, <(Cambridge, Mass.: Wright-
Allen, 1971),

A. Pugh, DYNAMO II User's Mapual, (Cambridge, Mass.: The MIT-
Press, 1972},

D. Meadows, Club of Rome. The Limits to Growth, (New York: Uni-
verse Books, 1972)

4. See Bohnet/BrlUckner, op.cit., pp. 13 for extensive
discussion.
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Simulation 1in a microeconomic context contains two char-

acteristics that are lacking in the previous simulation tech-

nigque.

1 The decisions of individual households need not be
averaged, as it is done while using algorithms,

2. Aggregating this dinformation on a macroeconomic Level

microsimulation can be used to prove the rationale of

macroeconomic conclusions.

As was pointed out by Orcutt in his pathbreaking book,
the advantage of microsimulation used in a socioc—-economic system
S
model is to have "a wide decentralization of decision making."
Microsimulation formalizes and standardizes the algo-
rithms for describing individual behaviors. A specific individual
is created afterwards changing this standardized behavior on a
6
random base.
Some wuse of this simulation technigue has been made in

fields related to this study. Frederic Pryor's research relates

probably closest to the topic of this paper. He <concentrates

———— e e

5. See Orcutt et al., op.cit., p. 3.

6. ibid., p. 9.
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mostly on determining the influence of personal behavior invol-

ving, for example, marriage and inheritance on the distribution
7
of wealth and dincome. Scme of his findings will be used as input

in the model to be presented below.

Distribution of wealth has often been the subject of

models, either theoretical or empirical. A good survey is presen-
8
ted by Blinder.

ALL these models have one characteristic in common that
distinguishes them from the approach used in the model to be
presented below. They try to find reasons that explain the shape

of the size distribution of wealth that is prevailing in all
9
developed and developing western countries.

7. The author is aware of the following papers:
Frederic L. Pryor, "Simulation of the Impact of Social and Econo-
mic Institutions on the Size Distribution of Income and Wealth,”
American Economic Review 63 (March 1973}, pp. 50-72,

- - _— e wm . = AN e e -

of Income and Wealth, <(Bloomington, Ind.: The International De-

velopment Research Center, Indiana University, 1971).

8. See Alan S. Blinder, Towards an Economic Theory of
Income Distribution, (Cambridge: The MIT-Press, 1974), pp. 3-16.
9. For representative developed countries see:
Royal Commission on the Distribution of Income and Wealth, "The
International Comparison of Income Distributions,'" reprinted in
Wealth, Income, and Ineguality, edited by A.B. Atkinson, (Oxford:
Oxford University Press, 1980), pp. 79-99.
For developing countries see:
Gary S. Fields, op.cit., pp. 88-93.
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These reasons have to be discussed because they can play
a role 1in the model to be used in this paper. The following
reasons should be named:
1w Some authors have suggested that there is something Llike
a steady state inequality, a stable form of ineqguality,
to which the system automatically returns, whenever dis-
turbed exogeneously.10 In a second step one tries to find
rules of human behavior, that explain this 'positivety—

skewed (and at the same time steady state) size distribu-

tion of either wealth or income. Gambling behavior with

prices and risks,11 the relation of abilities and earn-
ings,12 or the human capital approach have been put forth
as expLanations.13 |

i Other authors tried to find this behavior source in the

history of the country, the type of social order or the
14
Level of development.

10. See, for example, Kenneth E. Boulding, op.cit., p. 3.

1. See, for example, Milton Friedman, '"Choice, Chance,
and the Personal Distribution of Income,"” Journal of Political
Economics 61 (August 1953), p. 283.

12. Rhodes found that the conditions under which a system
with groups of persons with different skills automatically leads
to a Pareto-Distribution. See E.C. Rhodes, "The Pareto-Distribu-
tion of Incomes," Economica 11 (February 1944), pp. 10-11.

13. The Human Capital approach was mentioned earlier and
will be discussed in detail later on. See Gary S. Becker, op.
cit., and Jacob Mincer, op.cit., for references,

14. Cross-sector studies have been done by Kuznets and

Kravis. Kuznets argued that the absence of a middle <class s
responsible for higher inequality, whereas Kravis found out that

27



AlLL these results highlight backgrounds responsible for
the generation of a distributional situation. Historic or regio-
nal differences will not enter the model used in this paper,
because it is assumed that the influence of dramatic changes in
the socjological structure of a nation can be neglected due to
the reduced reference period. For this reason the '"gambling

approach'" 1is also not included.

Furthermore, development processes are ruled out because

the fictitious country is assumed to be already developed.

ALL other attempts of explaining 1inequality, however,
will be represented in the stereotypes that describe the behavior

of the homo economicus in the model presented.

These are abilities, earning structures, and the human

capital approach.

- . -

14. continuéd:
inequality decreases generally as the level of development in-
greases,
See Simon Kuznets, '"Economic Growth and Income Inequality," Ame-
rican Economic Review 45 (March 1955), pp. 1-28,
and Irving B. Kravis, "International Differences in the Distribu-
tion of Income," Review of Economics and Statistics 42 (Novem-

- e —— - e - —— - ———

ber 1960), pp. 408-416.
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In the case of governmental redistribution it is judged
permissible to disregard all those factors that originate in the
private sphere Like lottery prices and charitable money trans-
fers. Political events that are supposed not to happen regularly
Like wars, <c¢ivil wars, and revolutions are also disregarded

because of the reduced reference period.

The remaining changes in the size distribution are caused
either by a <change in the fiscal policy of a <country or by
changes in the human behavior resulting from those policy chan-
ges, as international influences are disregarded for reasons of
simplicity. Such secondary effects are neglected since they would
make the model unmanageably complex. The only secondary effect
considered 1is the increased Labor income due to public expendi-

tures in education.

29



This leaves the fotlowing types of elements:

Constants

- all human attributes of a person Like behavior
towards risk, abilities, etc.,

-- the socio-economic situation,

e and class structures.,

Yariables

all individuals' yearly incame, consumption, taxes

paid, losses, etc.,

Parameters

-- tax structures,

- public expenditures for education,

-- the size of the initial distribution of wealth,.

The following subsections provide a short desc

the parame%ers.

-

tion:

Only the following taxes will be taken into

income tax,
inheritance tax / gift tax,

general wealth tax.

30

ription of
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These simulated taxes do not necessarily correspond with
existing taxes in the United States.15 It must also be pointed
out that din real Life other taxes probably influence the size
distribution of weaLth.16

But 1in every model certain simplifying assumptions have
to be made in order to keep the model manageable. Furthermore, it
can be assumed that the results obtained will not be biased

generally because the study focuses only on the change of indica-

tors and uses ceteris paribus conditions.

Any other simplifications and the underlying reasons will

be Listed when the topic concerned is described in detail.

- e = - - - —— - wm - = -—— e

As was described in Chapter Two, many authors assume that

education influences the size distribution of wealth.

This parameter is used in special variants of the model.
It will, therefore, be discussed in Chapter Four together with

the other hypotheses to be tested.

15 They coincide, however, with the tax classification
scheme in most textbooks. See, for example, Bernard P. Herber,
Modern Public Finance, (Homewood, Ill.: Richard ©D. Irwing,

1979), pp. xii-xiii.

16. Sales - taxes should be mentioned as the most impor-
tant of those. They are normally assumed to be regressive,.
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In the basic model used for all versions there will be no

expenditures for education that leave children in a situation

different from the one chosen by their parents.

Some additional aspects of the topic education will ©be

discussed in subsection 3.3.2.2.

The third parameter in the model is the initial distribu-

of wealth. Reasons could be found to support many forms of

distributions. The three following have been chosen:

a uniform distribution

In a wuniform distribution all experimental units are
taken from within a range defined by some distance from
the mean. Within that range, all units are equally dis-
tributed. The width of the zone expresses a stochastic
component which encompasses possible variations. If those

were disregarded, this zone would narrow and the result

would be an equal distribution.

a normal distribution

The normal distribution was chosen because many studies
prqved that abilities and skills are distributed this way
and there might be some jugtification for a redis=

tribution towards such a normal distribution. In addi-

tion, the normal distribution 1is known to be very

32



17
stable.

i a Lognormal distribution

- — - ——— -

The Llognormal distribution is the most "realistic" one,
as it can be adapted to fit every Gini-Coefficient. Much
discussion among economists was concerned with the gues-
tion of whether the lognormal or the Pareto-Distribution
is the one which best describes reaLity.18

Choosing the Lognormal distribution was somewhat arbi-
trary. Since algorithms are not used, however, this does
not make an enormous difference. The appropriateness of
the Llognormal distribution is proved by Aitchison and

19

Brown.._

The data from the aforementioned study were wused to
create the data for the lognormal distribution used here,

20
corresponding to a Gini-Coefficient of 0.4.

17. These findings have been made pretty earty. Pigou,
for example, mentions them as he tries to explain why income
distributions and skill distributions are different.

See A.C. Pigou, The Economics of Welfare, <(London: Macmillan,
1920), p. 128.

18. See Alan S. Blinder [19741, op.cit., pp. 9-12 for a
brief discussion.

19. See J. Aditchison and J.A.C. Brown,
Distribution, (Cambridge: at the University

[ R - iy

pp. 111=120.

20. Calculations are based on Table A 1, op.cit.,
pp. 154-155.
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In this model decisions are made by the households. A
decision is defined to be any reaction to an exogeneous stimulus
or a consequence of an inherent bias. Children cannot make their
own economic decisions, even regarding the management of their
own property.21

A household starts with the mérriage and ceases when both

spouses have died.

The highlights and main decision peoints are:

- the marriage of a couple and the birth of the children,

* the education of the children,
= the marriage of the children,
- the death of the Last spouse.
21 o This is not a rigid restriction as inheritance can

only be passed on a distance of one generation. See details later
on.
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Marrijage plays an important role not only for the single
family, but also in influencing the nationwide size distribution

of wealth.

The Long-run development of this distribution will depend
in part on the number of persons who marry within their social
class. Pryor demonstrated this effect in his simulation study
providing various forms of "marrjage rules'" together wWith the
"resulting” ineguality value.22 A high class-crientaticon tends to

increase inequality, meanwhile a classless system of marriages

does the opposite.

More Jimportantly, it is necessary to specify realistic
and practicaL marriage rules. It is not easy to study marriage
behavior within and in between wealth classes. Many arbitrary
assumptions have to be made. However, Harbury and Hitchens pro-
vided helpful information pointing out that there is a signifi-
cant preference for marrying within a class. This behavior is
especially typical for the "top end of the <class scale” and

within that class women are, first and foremost, subject to the

- mn A e G . e v W ——

22. See Frederic L. Pryor 19731, op.cit., pp. 55 and
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: 23
intention of a class-adequate marriage.
Coleman published a lengthy list of correlation coeffi-
cients for a sample of married couples. These data also support
24
the above analysis.

Before describing the rules finally chosen some simplifi-

cations should be outlined.

- Every person marries only once in his Life.
- There is no divorce.
- Once a person has decided to stay wunmarried for any

reason, he will never change his mind.

In this model every person is assigned a year which s
used to determine the year of marriage. This is done at the
person's "birth.,'" As a means of simplification, and for technical
ease, it is assumed that the initiative of marrying is with the

man.

Once his predetermined marriage year has come, he runs
through the following procedure to look for a "matching” woman.
To find a "matching" woman, both age and wealth class must be

considered.

23. See C.D. Harbury and D.:M.W.N. Hitchens, Inheritance

- em mm n am wm em w——

and Wealth Ineguality in Britain, (London: George Alten & Unwin,
1979), p. 95.

24 . D.A. Coleman, '"Assortative Mating in Britain,"
Egualities and Inegualities in Family Life, edited by R. Chester
and J. Peel, (London: Academic Press, 1977).
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- A woman is considered to be matching in age if her year
of marriage lies in the range of his marrijage year + 5
years. If there is more than one woman that matches this
condition, all candidates are ranked by a hierarchy of
age.25 That means, the older woman marries first. This
condition is designed to overcome the Llimitations that
arise from women not being able to take the dinitiative
for marrying. It can be argued that a range of ten years
may be too wide. This wide range was chosen, however,
because cases of a smaller range with this small sample
size would result in too many unmarried people.

- The condition of an appropriate wealth class is met by
women belonging to the same wealth class. This is the
man's first consideration. If there are not any women
available to him in this class, he checks the <classes
above and below, successively. As there are only three
classes to be used in the model, only a man béLonging to
the middle class has this full choice. Men of‘ boundary
classes have only one "neighboring class" to <check in
addition to their own.

- A man remains unmarried if he was unable to find a woman

in any of the classes open to him.

Unmarried men do not have children. Adoption is disregar-

- e ——

25. A technical term not appropriate for reasons of good
taste would be "first come, first served."
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ded. Special precautions have to be taken to guarantee the exis-

tence of possible heirs for these bachelor families. ALl survi-

ving brothers and sisters will egually share this household's

beguests.

If

family,

this bachelor was the only child 1in his parents'

or if his brothers and sisters have already died, a

inheritance tax rate of 100% is assumed.

A

marriage forms a new household which becomes a member

of the sample, earns its own income, and pays its own taxes.

To

cuted:

Step 1.

Step 2.

handle this properly, the following steps are exe-

Pool the spouses' human capital. Both spouses are as-
sumed to belong to the labor force. This might be
restrictive, but it can be argued that the majority of
working-age women are in the lLabor force. Furthermore,
this procedure keeps track of the bias in income taxes
that might arise otherwise, because tax allowances due
to income-splitting rules have not been intergrated.z6

Determine the-weaLth class of the family. It js assumed
that the wealth of the parents' will determine the

wealth class of the young family, and not the effective

physical capital of that young family dtself.

—— - —

26. See Bernard P. Herber, op.cit., p. 150.
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Step 3.

Step 4.

Step 5.

Determine the genealogical interrelations. A cross-
reference system 1is created to determine and keep a
record of the successors of this family.

Provide an initial physical capital stock. This covers
the wvalue of durable goods which a household buys at
the time of marriage and all other transfers which
parents may give in order to provide a good start for
the couple. This amount is calculated using a formula
to be described in subsection 3.3.2.3.

Fix the number of children, the family is to have and
determine their year of birth. The number of children
generally decreases with increasing wealth. The wealth
class of the family (see Step 2) and a random component

are used as arguments to determine this number.

The following Table 3.1 indicates the ranges and the
average for the number of children in each wealth

class.

femm e ————— fmmmemm e ———————————— e +
| Wealth Class | Number of Children | Mean |
pmmmmmm - —————— fmmmm—m e ——————————— RS ——— +
| poor | 2.0 - 3.5 | 2.75 |
| medium | 1.25 = 2.75 | 2.00 |
| rich | 0.5 - 2.0 I 1.25 |
fmmm e ————— fmmmm— e ————————— fommm——— +
Table 3.1: Range and mean concerning the

number of children within each
wealth class.
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Step 6.

Arguments for these figures can be found in the popula-
tion structure of the United States,Z? although this
relaticen is not of such a Llinear type as assumed here.
Forming these data 1into a linear regression model,
however, will provide a clustering similar to that in
Table 3.1.

The children are born in any of the five years that
follow the year of marriage.

Determine a planned ceiling of human capital obtainable
for each child. This value is partially class-deter-
mined and partially random. The following Table 3.2

presents the range of values used together with the

mean. The individual level of human capitat.is calcu-

27 . There are basically two sources that prove this

assumption.

a) Mean income for fami- b) average number of
Lies with "n" chil- children (av.#) per
dren income class
n | Mean Class | av.#
—mmefmm—m——,—————————— emeee.-————— o —————-——
o | 22,397 - 2,500 | 2.90
1T 22,423 - 10,000 | 2.00
2 | 22,782 - 15,000 | 1.98
3 | 22,426 - 20,000 | 2.14
4 | 20,980 - 25,000 | 2.20
5 | 19,831 - 30,000 | 2.12
6 | 15,914 - 40,000 | 1.92
—mmm e m———————————— - 70,000 | 1.92
| 22,370 + 70,000 | 1.92
See U.S. Bureau of the Census, Current Population Reports. Series
P-60, No. 129. Money Income of Families and Persons of the United
States, (Washington: U.S. Government Printing O0ffice, 1931),
p. 104. -
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lated by multiplying the resulting value from this

range times $25,000.

bmmmm e B R e e pm—————— +
| Wealth Class | Ranges of Coefficients | Mean |
fom e ———— e e pmm—————— +
| poor | Ol = 1533 | .666 |
| medium | 0.333 - 1.666 | 1.0 |
| rich | 0.666 ~ Bl | 1.333 |
fe e — - e m e —————— fmmm—— +
Table 3.2: Range of variables used for determi-
ning the planned ceiling of human
capital.
Step 7. Reduce the number of children in each parent household

by one.

The education of a child is reduced to the financial
transfer from the parent's physical capital account into the

child's human capital account.

It will be assumed that the parents decide what amount of
money to spend for the education. The planned amount of human
capital to be accumulated is partially dependent on the house-

hold's wealth class.

There has been a study that investigated the income
elasticity of education for special school districts, which yiel-

ded the result that "higher socio-economic indices are associated
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28
with increased demand for both public and private education."
The human capital resulting from the amount of money
spent by the parents is a multiple of this amount. This is true

for the following reasons:

- The parents fees cover only a fraction of the total money
spent for running the (state) university/college/school.

- Well-known private universities require a higher share of
private financing. But this is compensated by the addi-
tional revenue generated by a more ©prestigious degree

issued by such an institution.

It is, of course, not easy to estimate values for this
multiplier. The reciprocal of the fraction of a wuniversity's
total operating costs financed by tuition fees was chosen. It was
assumed that all universities are 50 percent financed through

29
tuition fees,

The multiplier was, therefore, set at the value two. A
Lump sum of $10,000 was added representing the human capital
arising from attending the free schools for general education.

This minimum amount is provided to everybody, whether or not the

parents spend money for college education.

28. D.E. Black, K.A. Lewis, and C.R. Link, '"Wealth
Neutrality and the Demand for Education,’” National Tax Journal
32 CJune 1979), p. 159.

29. This value is too high for most state universities,

as a representative majority of colleges is financed by tuition
fees up to about 20 percent only.
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A special case has to be considered still. Parents whose
present wealth is not sufficient to pay for the edutation of all
their chitdren reduce their expenses in equal shares. This Leads
to an equal sacrifice for all children and avoids situations in

which the first-born obtaines a higher share and the subseqguent

children bear increasing burdens of foregone education.

It should be mentioned for completeness that expenditures
for education <can. be afforded by the parents as Llong as the
children concerned remain unmarried. This chance of "filling in

the gap Later on'" vanishes finally, if the child LlLeaves the

parents' household for any reason.

- - —— -—— - - - - — -

This chapter deals with the effects wupon the parent

household at the time such a child leaves.

Basically, two things have to be taken into account:

- The size of the family changes due to one person Leaving.
Lump sum cohsumption will decrease.

= A wealth transfer from the predecessor's to the suc-
cessor's physical wealth account leaves the parents with
less wealth. The formula to be used for determining each

child's share is:
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S [id = W 091 /7 (k N = 1 + 1)

with:

s [41 the share of the ith child;

W [i] the parents' wealth account before the transfer
to the ith child;

N the total number of children in the family;

k the reciprocal of the fraction to be trans-

ferred to all children in total.

It can be proved that this formula makes sure that all
30
§ [il's are equal for all children.

This Lleaves the decision about the size of k. It s
impossible that there is a single k that matches with atl fami-
lies and wealth classes. A value of five, or 20 percent, was

31
arbitrarily fixed.

.

S [il =W Ci1 / (k N - 1 + 1) and
S Li+11 = W Li+11 / T k N = (i+1) +1 ] =
W Li+1l / ( k N = 3 ),

As W Li+11 = W [i1 = S [i = W L3 - Wil / (kK N = i + 1
=W LT (kN =d) /7 CkN=1d+1)

S Ci+1] = L W Ci1 ¢k N = 4)1 /7 CCk N = 49 + 1) (k N - 1)1 =
= W L[il / ¢k N -3 + 1) = 8§ [i]

31. Poorer families might be willing to transfer a
higher share. But the ©possibilities seem to be Llimited as
"wealth" consists also of assets with a Low degree of liguidity.

It has to be admitted, however, that every k is arbitrary.
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The behavior of the old has been a field of extensive
studies in recent years. The studies dealing with wealth distri-
bution and behavior of the aged may be categorized into two main

groups.

The first group is interested in the consumption behavior
and argues that it influences the size distribution of wealth via
the volume of bequests, whereas the second group is interested in
the decision rules themselves which are connected with the be-

gueathing process.

Both arguments, or classes of arguments, have to be

checked for possible consequences on the model.

The consumption behavior of the retired has come dnto

economists' interest mainly because of a consumption theory known
‘ 32

as the "permanent income hypothesis" and related to Modigliani.

33
Further discussion was done by Friedman and after that,

—— o ——

X2. The theoretical model was first published in Franco
Modigliani and Richard Brumberg, "Utility Analysis and the Con-
sumption Ffunction: An Interpretation of <Cross-Section Data,”
Post-Keynesian Economics, edited by K. Kurihara, (New Brunswick,

N.J.: Rutgers University Press, 1954), pp. 390-406.

Functien, (Princeton: Princeton University Press, 1957).

33. Milton Friedman, A Theorz‘ of the Conéumg;igg
1
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many of studies tried to find evidence for that hypothesis in the

consumption expenditures of the aged. There has not been a common
24
result, however, as some authors find empirical evidence and
35
others do not.

A consequence of a rigid version of the permanent income
hypothesis is that wealth decreases for the aged, <ceteris pari-
bus, as labor income has reduced or completely disappeared after

retirement. Estimates of data using these underlying assumption
36
would imply people dying with negative assets. The most recent

study softens the above findings stating that bequeathing as an
economic good has to be taken into consideration and nobody s
certain about the date of death. Integrating these two values,
King and Dicks-Mireaux pointed out that they cculd find evidence

for wealth declining after retirement, but only after they adjus-

34, For Great Britain see A.B. Atkinson, Distribution of

_—— e e - — -

Personal Wealth in Britain, (Cambridge: Cambridge University

—— = = - - —— e ————

Press, 1978), or A.F. Shorrocks, '"The Age-Wealth Relationship: A
Cross-Section and Cohort Analysis,"” in Review of Economics and

Statistics 57 (May 1975), pp. 155-163, or A.B. Atkinson, "The

Distribution of Wealth and the Individual Life-Cycle," Oxford
Economic Papers 23 (July 1971), pp. 239-254.

35. See, for example, Harold F. Lydall, "The Life-Cycle
in Income, Saving, and Asset Ownership,'" Econometrica 23 (April
1955), pp. 131-150, or T.W. Mirer, "The Wage—-Age Relationship
Among the Aged,'" American Economic Review 69 (June 1979),

on. 435=443, @ oo S0 TEEUES

36. See Alan S§S. Blinder, R.W. Gordon, and D.E. Wise,
Cross-Section Estimates of the

Life-Cycle Model, National Bureau of Economic Research Working

- am e - - -

Paper 619.
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bination. The consequence of this has not been integrated in this

model for the two main reasons:

1. It cannot ©be assumed that parental "wedding gifts" are

taxed or even taxable.

2. Since a family is assumed to be growing in wealth, the

dowries are only a minor fraction of the latter beguests.

As was pointed out by many authors, concentration of
wealth depends also of the type of dinheritance rules to be
39
followed. Atkinson categorized the concentration causes in a

similar way stating that

& the pattern of inheritance,
- family size, and
= ‘marriage rules
40
are the determinants of concentration of wealth.
The second topic can be skipped, as it was already dis-

cussgd in subsection 3.3.2.1.

——— e A

39. See, for example, Pryor [1973] and Pryor [19711, and
Paul L. Menchik, "Primogeniture, Equal Sharing, and the U.S.

1980), pp. 304-305.

40. A.B. Atkinson,
Claredon Press, 19752, pp. 1

- . -
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Reducing all possible forms of wealth transfer to the
children into their basic forms, there remain the two antagonisms
"primogeniture”" and '"equal sharing.”" ALl other forms 1imaginable
can be found in between these boundary cases.

Pryor showed that primogeniture induces a more unequal
development in the Llong-run than equal shar'ing,41 and this holds

true also 1{if different fertility rates for different wealth

classes are assumed.

Studies have been done comparing the relative wealth
positions of the parents with those of the children. In such a
kind of experimental environment primogeniture stands for a near-
Ly perfect positive correlation of both wealth figures, meanwhile

equal sharing will produce a statistical phenomenon known as "the
42
regression towards the mean" that can be described as '"the

children of extremely rich (poor) pecple will also be rich
43
(poor), but not to such a degree as their parents."

This technique has been applied in some studies with
44 '
divergent results. Adams tried to overcome the problem in using

41. See Pryor [1973]1, op.cit., p. S4.

42, This result was discovered by Galton in 1892 while
measuring height and weight of parents and children. See Sir F.
Galton, Hereditary Genius: An Enguiry into its Laws and Conse-

- e —— - — e ——— - - - ———

43, For details in applying this method see C.D. Harbury
and D.M,W.N. Hitchens [1979]1, op.cit., pp. 116-119,

44, Significant indicators are found by Harbury, and
Harbury and McMason. See C.D. Harbury, "Inherijtance and the
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a slightly modified technique. He checked the relation of inheri-

tance income elasticity to income elasticity for education and

concluded, '"primogeniture 1is supported, as the first elasticity
45
exceeds the corresponding latter."”
46
The author favors a suggestion made by Menchik who

mentioned family size as an influencing factor. If it is assumed
47
that wealthy people are more Likely to have one child only,

then there is a gquasi-primogeniture as the consequence of having

only one child.

Selecting from all the pros and cons presented, the
following assumptions concerning the inheritance/bequest behavior

seem most important{

- ALL bequests are divided into equal shares after subtrac-
ting the inheritance tax to be paid.
- Families with no first degree heirs f(children) are

treated in the following way:

B R ]

1

44_. continued:
Distribution of Personal Wealth in Britain," Economic Journal 72
(December 1962), pp. 863-865, and C.D. Harbury and P.C. McMason,
"Inheritance and the Characteristics of the Top Wealth Leavers in
Britain," Economic Journal 83 (September 1973), pp. 832-833.
Menchik, on the other side, found a different result. See Paul L.
Menchik [1980], op.cit., p. 314 and Paul L. Menchik, "Intergen-
erational Transmission of Inequality: An Empirical Study of
Wealth Mobility,” Economica 46 (November 1979), p. 360.

45, See James D. Adams, '"Personal Wealth Transfers,”
Quarterly Journal of Economics 95 (August 1980), p. 176.

46. See Paul L. Menchik [19791, op.cit., p. 360.

47. See statistical report cited in footnote 27 above.
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receijve equal shares.

-= Inheritance tax allowances are reduced and inheri-
tance tax rates are increased for such cases of
second degree heirs,

-- If no first and second degree heirs can be found,
an inheritance tax of 100 percent is assumed. This
treatment could also be defined as bequests going
to some charitable organization.

= Tax rates and allowances will be discussed in detail

Later on.

ALL the details listed above describe the algorithms
which determine the long-run planning and decision-making proces-

ses of the households.

It was intended to parallel reality as closely as pos-
sible while defining these structures. Hopefully, the necessary
simplifications do not change the basic ideas which most people

have concerning the system of intersocietal relations.

- —— - e R mmwm e w Em Em e mm - o

This subsection describes the assumptions made in order
te determine the yearly variables such as income, consumption,

taxes, and savings.
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Previously discussed economic variables like wealth and
human capital, are different from these yearly varijables in the

following sense:

nd human capital are stock

Wealth or physical capital
variables, whereas income, taxes, consumption, and savings are
flow wvariables. Only stock variables are stored in the informa-
tion matrix containing the characteristics of households. MWith

these characteristics all the yearly variables can be calculated.

P N~ —— e e mm am - - e o m a w— -

As can be concluded from the statement above, there is no
temporary change in the economic situation of a household that is

not predetermined by its characteristic attributes.

This implies a deterministic behavior based on variables,
fixed once and forall. These variables, however, are initially

chosen in a random manner.

An example may be used to explain this procedure.
Labor income is assumed to depend on two factors only: the stack
of human capital, and the abilities or skills of +the person
involved. Neither variable changes any more, once the household
is installed. Knowing the size of these variables then, the value
of income (and, consequently, of all additional variables) can be

determined for each vyear.
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This describes reality correctly, however, only when all
economic developments which influence different individuals dif-

ferently are disregarded.

The following List of economic events which were excluded
from the model is not dictated by economic reasons, but by tech-
nical circumstances and the intention of keeping the model mana-

geable.

- The economy of the country is always in full-employment.
Everybody works at the job for which he is qualified, and
receives a wage that co}responds to his innate talents
and the education completed.

- There is no inflation. All variables are in real terms.
Currency wunits do not matter, but the range of incomes,
taxes, etc. corresponds to the range presently existing
in the U.S.

- Capital markets are not regulated. Everybody chooses his
own interest/risk combination for investments. ALL in-
terest rates vary within the range of zero through 12.5
percent.

- Higher 1interest rates are compensated for by bearing a
higher risk. Everybody is assigﬁed a Life-long personal
attitude towards risk.

- There 1is only one single interest rate, say an average
value, that is applied for all the assets of a given
household, but there are, of course, different interest

rates for different households.
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- There 1is no borrowing. A family cannot spend more than
a the sum of disposable income and accumulated wealth. On
the other hand, there is also no restriction, and no
losses, whenever a household changes the degree of Lligui-

dity of the assets in 1its property.
= There are no transaction costs and everybody has complete
insight. AlL households with the same risk attitude will

receive proportional benefits for similar behaviors.

With these assumptions in mind the following points have
to .be checked in greater detail. First, income is broken down
into lLabor and interest income, and afterwards the determination
of disposable income and consumption is discussed. Savings will
be explained as the last topic, as it is the remainder in the in-
come-expenditure process, and as it changes the stock of physical

capital.

2.3.3.2 Labor Income

Labor income is based on three components:

- the accumulated human capital,
- the abilities which a person has at birth,

- and the age-income relation, valid for everbody.

These factors, in general, are combined multiplicatively.

But there are additional influences that weaken this relation.
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a) The Accumulated Human Capital

A person's or household's accumulated human capital s
always expressed as a fraction of the mean human capital of the
society which is a fixed value during the total simulation pe-
riod. A significant <change in the people's attitude towards
education is disregarded. This procedure was chosen to harmonize

human capital with an economy in real terms.

An individual's <ceiling for potential human capital s
partly dependent on the respective wealth class of, and an arbi-
trary decision by, the parents. This decision does not express
rational behavior from the economist's point of view. It s,

therefore, expressed by a random variable in the simulation.

In general, the richer the parents are, the higher the
human capital. But a child belonging to a "poor'" family with the
parents deciding to spend an over-proportional share of their
financial resources for the child's education can easily have the
same human capital as a rich family's descendant, supposing the

rich family was reluctant to invest in education.

b) Personal Abilities and Skills

-— e ———— -— e ——— -

This wvariable is used to express 1innate qualifications
that are not acquired through education. The question of whether

general means of measuring intelligence and abilities (IQ) are
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48
appropriate for economic purposes will not be discussed.

It is supposed that a suitable means of measurement that
expresses a person's "abilities in the economic sense' has al-

ready been found.

The wvariable is not defined in the way which Becker did

in his studies: it is assumed to be unrelated to the amount of
49
human capital or education accumulated, although most studies

show a positive correlation between the two.

This avoids a skewed distribution which would arise if

skills were normally distributed and skills and human capital
50
were connected multiplicatively.

c) Extensions and Special Cases

-—— = o ———

But since skills and education are not independent of

each other, care must be taken that it also happens in the model.

48. See Gary S. Becker [19751, op.cit., pp. 83-85, and
158-160.

49, Becker found out that pecple with higher abilities
spend more money on education and acquire a higher lLevel of human
capital, therefore. See Gary S. Becker [1975], op.cit., p. 166.
For a thorough and helpful classification of skills in this sense
see Paul J. Taubman, Sources of Inegualities in Earnings, (New

——— - — -—— e w— w— - -——— -

York: North-Holland, 1975), pp. 6-11.

50.4 See discussion and verification in A.D. Roy, "The
Distribution of Earnings and of Individual OQutput," Economic
Journal 60 (September 1950), pp. 489-505, and Benoit Mandelbrot,
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The following assumptions are used to allow for additio-

nal returns on human capital:

1w A specific amount of n dollars results from multiplying

skills and human capital returns.

.3 Additional n dollars will be earned, if either skills or
human capital exceed the 80%-value of the distribution.51

0P An amount of n dollars can be added a second time, if
either skills or human capital exceed the 95%*LeveL.52

4, Altogether four times n dollars can be reached only by

persons whose skills and human capital both exceed this

95%-Llevel.

With this construction the results found and attributed
53 54
to various reasons by Gary S. Becker , Jacob Mincer , Harold F.

51. Assumed that both skills and human capital are dis-
tributed with neither mean nor spread changing during the simula-
tion period, there is a definite and predetermined value, depen-
ding only on the one-tailed 80%-value of the normal distribution
{equal to one) modified with standard deviation 200 and mean 1000
(equals 1200). $160,000 stands as the boundary case for (joint)
human capital. This corresponds with the 87.5%-value of wealth
class two and the 62.5%-value of class three., There is no corre-
sponding value for class one.

52. In detail:
skills: 1,300 or 93.2%
human capital: 170,000 or @95.0% class two,
70,0% class three.
53. Gary S. Becker [19751, op.cit., pp. 83-88.
54, Jacob Mincer, "Investment in Human Capital and Per-

sonal Income Distribution,” Journal of Political Economy 66
(August 1958), pp. 281-302.
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A Last argument influencing the height of lLabor income in
the model is known in the literature as age-income relation. It
deals with the observation that the previously mentioned argu-
ments are unable to completely explain wage differentiaLs.58 Age-
earnings profiles reflect job experience, which is a form of

59
human capital.

55. Harold F. Lydall, The Structure of Earnings, (Ox-
ford: Claredon Press, 1968), p. 104.
56. Reder argued that also allocation of lLabor within a

firm plays a role. See Melvin W. Reder, "A Partial Survey of the
Theory of Income Size Distribution," Six Papers on the Size
Distribution of Wealth and Income, edited by Lee Soltow, (New

——— - —— - ——— - - ——

York: National Bureau of Economic Research, 1969), pp. 235-239.

57. T.W. Schultz, "Investment in Human Capital," Ameri-
can Economic Review 51 (March 1961), pp. 1-17.

58. See, for example, Zvi Griliches and William M.
Mason, '"Education, Income, and Ability," Journal of Political
Economy 80 (Supplement, May/June 1972), pp. 74-103, or John C.
Hause, "Earnings Profile: Ability and Schooling," Journal of

59. See Jacob Mincer, "On-the-Job Training: Costs, Re-
turns, and Some Implications,” Journal of Political Economy 70
(Supplement October 1962), pp. 50-59, and Jacob Mincer, '"Human
Capital and Earnings," Economic Dimensions of Education, edited
by D. . Windham, reprinted in Wealth, Income, and Ineguality,

edited by A.B. Atkinson [1980]1, op.cit., p. 108.
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The curve starts with an upward slope, reaches a maximum
point, and slopes downward afterwards. The specification used in
this model 1is described in Figure 4.71. The upward slope refers to
increased training, whereas the downward slope might be caused by
skills becoming redundant or reduced physical abilities. A fur-
ther part does not belong to earnings, but is an old-age or
after-retirement income. This relation has been simplified to
some degree, assuming that everybody is forced to put some given
share of his labor income aside for his own retirement fund. As
this is then a proportional share of the labor income earned, the
age-earnings curve can easily be extended beyond the point of
retirement. The points fixed for the interpolaticn are arbitrary
to some degree.

60
There are statistical data available, but they are

mostly expressed in absolute dollar amounts rather than in mul-

tiples of the average which equals one. The curve has been drawn

in a way that attempts to include most of the observations of
\

reality.

—— e — o —

60. See, for example, <compressed information in Figure
9.11 in Ronald G. Ehrenberg and Robert S. Smith, Modern Labor

- - -

Economics, (Glenview, Ill.: Scott, Foresman and Company, 1982),
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1: Age-earnings profile used in the model

e) Minimum Income

- e mm em e - —

The last component that determines labor income is called

It varies neither over time nor with the amount

.

"minimum income.'
of education which a person has. This varijable is assumed to
cover 'everybody's capacity of doing useful work regardless of

education, experience, or innate abilities.

It 1is possible that the motives that led to the use of
such a minimum income might be the same that instjtutionalized
minimum wage in the U.S. However, the U.S. minimum wage and the
minimum income component do not hold the same mean and should

therefore be kept separate.

The value of this minimum income is fixed at $5,000.
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3.3.3.3 Interest Income
A  household's second source of income is the interest

earned on the physical capital stock.

As it is obvious that there cannot be one unigue interest
rate 1in the economy, it has to be decided whether or not the

relative wealth position influences a household's interest rate.

It has been frequently argued that fortunes are made only
because of capital markets being temporarily out of equilibrium
and allowing above-average rates of return,61 or that the portfo-
Lio of the top wealth owners is somewhat different from other
househotds'.62

This argument is not emphasized, but different risk-

behavior is concentrated on.

As Tobin pointed out, there are basically three types of

attitudes towards risk: risk-aversion, risk-neutrality, and risk-

63

Love.

61. Lester Thurow [1971]1, op.cit., p. 173.

62. A.B. Atkinson and A.J. Harrison [1978], op.cit.,
p. 231.

63. See James Tobin, '"Liquidity Preference as Behavior
Towards Risk," Review of Economic Studies 25 (February 1958),
p. 67.
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It will be assumed for simplicity that everybody's atti-
tude is risk-aversion and that, consequently, higher idinterest

rates have to be paid for assets that are riskier than average.

The assumptions that underlie the so-called Capital Asset
64
Pricing Madel, namely complete insight and extremely high reac-

tion speed, are assumed to be valid.

Then there is a portfolio with the following characteris-

tics:

- There 1is no portfolio that bears less risk than this
portfolio while providing the same interest rate.

- There 1is no portfolio that yields higher interest than

this portfolio while bearing identical risk.

This portfolio is normally called market-portfolio.

Within this system everybody can choose his own risk-
interest combination. It is assumed that the personal risk behav-
ior has two determinants:

- a random component being unifaormly distributed;

- a wealth class component.

————— o ——— . ——— -

64. It 1is alsc called Sharpe-Lintner model on behalf of
the names of the authors. See W.F. Sharpe, "Capital Asset Prices:
A Theory of Market Equilibrium Under Conditions of Risk,'" Journal

of Finance 19 (September 1964}, pp. 425-442, and J. Lintner, "The
Valuation of Risk Assets and the Selection of Risky Investments
in Stock Portfolios and Capital Budgets," Review of Economics an

Statistics 47 (February 1965), pp. 13=37. 7070 TTTC ===
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This construction incorporates the idea that rich people,
at least partially, tend to have a preference for higher interest

rates and, on the other hand, to accept a higher risk.

It can be argued that there is no complete insight for
everybody in reality and, therefore, entrepreneurs with inside
information can have increased returns without bearing increased
risk because of someone on the other side of the desk who carries

65

this additional risk without obtaining the additional returns.

But this aspect is disregarded.

The resulting range of risk-interest fractions for each
wealth class are presented in the following Table 3.3. A vatue of

one refers here to the averagé interest rate.

fmmmm————— B T o ————— +
| Class I Range [ Mean |
fmmm—————— fmmm e — fmm——————— +
| poor | 0.0 - 1.3333 | .6667 |
| medium | 0.3333 - 1.6667 | 1.0 |
| rich | 0.6667 - 2.0 | 1.3333 |
e ————— e — e ————— form——————— +
Table 3.3: Distribution of risk param-
eters
65. This refers partly to the so-called strong version

of the efficient capital market hypothesis which expresses the
assumption that even insiders are not able to realize excess
retufrns. This hypothesis is not completely accepted. See E.F.
Fama, "Efficient Capital Markets: A Review of Theory and Empiri-
cal Work," Journal of Finance 25 (May 1970}, pp. 383-417.

- e e wm = mm - - ——
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Closely connected with the arguments presented above are
the determinants of lLosses which are assumed to occur in the

economy..

This does not refer to speculative lLosses but to those
that are consequences of some unforeseen catastrophies Like fires
or earthquakes. These events are foisted upon owners of assets
randomly. But it is assumed that persons with high risk param-

eters suffer a greater loss whenever hit by such an event.

This assumption <can be defended by arguing that a Llow
interest embodies already the insurance premium paid. Only people
preferring higher risk =-- and therefore refusing to pay the

premium -- will have to pay for the damage themselves.

The first third of all occuring risk parameters (0 - 700)
is assumed to be free of losses completely, whereas the rest can
Llose between 20 percent and 50 percent of its actual wealth. The
overall probability of Losses is five percent. As both probabi-
Lities are independent of each other, this means that in the long
run the overall percentage share of losses in the economy is

66
about 1.2 percent. This value will change, however, if the

66. Only two thirds of the people lose at all. Those who
Lose, Lose on average 36.63%, 1if they are hit by an accidental
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distribution of wealth classes is no Longer symmetric, since

wealth classes influence the risk parameter.

3.3.3.3  Income Taxes
Income taxes wWwill be sketched only in this subsection,
because they are handled as the parameters of fiscal policy which

are to be used for active redistribution.

At this time only the initial assumptions about the
income tax rates are described. These rates are used in the basic
form of the model which most closely parallels reality. ALl

hypothetical versions are compared to this basic variant.

bata for determining the slope and the form of the income
tax function are taken from Pechman/Okner and Herber, respective-
ly. The type is assumed to be proportional and the rate to be 15

percent. There is an allowance from the taxable base of $6,000
67
per household, regardless of its size.

66. continued:
loss, The <chance of such a loss is 5%. The total is the .3663
times .05 times .6667 = .001221 or 1.221 percent.

67. Justification for a proportional type is in Pech-
man/Okner (19741, op.cit., p. 62. The type is not exactly valid
for the personal income tax, but the assumptions must be changed
in order to incorporate all various kinds of 'personal income
taxes.'" The allowance refers to various regulations in the system
of personal income tax called "personal exemptions'". ALL these
can be summed up to roughly $6,000. See Bernard P. Herber, op.
cit., p. 145,
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The consumption function used in the model jis of a micro-

economic type. Two main components are fixed:

- A lump sum consumption varying with family size and
wealth class, and

- income-dependent consumption.

-~

he Llump sum consumption refers to the family's basic needs.
These occur whether or not the family receives 1income in the
actual period. The amount is consumed whenever the financial
resources of the family allow it. That means dissaving by sale of
assets will happen when disposable income is lLower than Llump sum

consumption.

If the sum of physical capital and current income is

Lower than the lump sum amount, then the amount is reduced.

Lump sums are calculated per person Living in the house-
hold. It is assumed that persons Living in a wealthy family have
higher '"basic needs" which are caused by a different Life style
of the groups in society. The following Table 3.4 presents the

sums used.
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o G e - - - ——— - +

|* Wwealth Class | Lump Sum per Person l
pommm——————————— L T T — +
| poor | $ 1,000 |
| medium | $ 1,500 |
| rich [ $ 2,000 |
tmmm—mm— e ———— - +
Table 3.4: Amounts of lump sum consump-

tion per person in different
wealth classes.

Income dependent consumption is assumed to vary according to the

residual income resulting from subtracting Lump sum consumption

from disposable income.

The underlying structure has the size shown in Figure 3.2
and refers to the accepted fact that the marginal (and average)

propensity to consume declines with increasing income.

Consumption/Income Relation

1
I
I
I
I
I
0.5 +
i
|
I
I
I
0 et —————— e e
5,000 25,000 Residual Income
Figure 3.2: Marginal propensity to consume as a function of

residual income used to determine the 1income-~depen-
dent part of consumption.
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3.3.3.7 Adjustment t

o Changes in Economic Variables

As the description showed, it is wealth class or the
relative wealth position that influences numerous economic deci-
sions. It might be discussed now whether a household will change

its habits if it finds itself in a different wealth class.

Arguments can be found for either opinion. It was assumed
that such adjustment processes should take place. The following

reason is cited:

Everybody tries to keep up the appearances if a downstep
occurs, whereas an adjustment into a higher class is more Llikely

to be done at once.

In the long=-run, however, appearances cannot be main-
tained indefinitely, if the reduction in financial resources s

permanent.

The adjustment process 1is handled in the following way.
Since a new size distribution table is created every tenth year,
it 1is assumed that this table is published by the Statistical
Bureau of the country within the next year. People compare their
own - wealth position with the (new) circumstances and undertake

necessary changes in behavior.

This finishes the description of the assumptions which

hold true for all simulation runs.
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Chapter Four

HYPOTHESES AND RESULTS

This chapter describes the hypotheses to be tested 1in
detail and the methods used to overcome the difficulties which

arose.

A presentation of the results will follow together with
some suggestions about how to interpret them and what conclusion

to draw.

The Llast part discusses the Link between these results
~and the economics of the real world. It will also cutline some
further possible applications of the underlying model. It will,
in general, argue in favor of extended use of simulation for the

analysis of complex economic problems.

As was already mentioned the purpose of this paper is to
discuss the impact of special fiscal policy measures on the size
distribution of wealth. This general statement has to be

restructured into a form that can be tested in a model.
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The author separates the resulting hypotheses into two
groups mostly out of the necessity of reducing the computing

costs.

In a first step he tries to find out whether the original
distribution of inequality among the members of the fictitious
society 1in the model has any influence on the effectiveness of
policy measures which will later be examined. If it is found that
differing initial distributions all culminate into an identical
behavior pattern, then it is unnecessary to repeat the second

group of tests for each initial distribution.

The effect of each fiscal policy measure to be discussed
is assumed to be independent of the effects of other policy
measures., Because of this independence there are fewer distinct
combination pattern which need to be tested. Such would not be

the case if the measures were assumed to be interdependent.

This assumption 1is also made in order to reduce the

number of simulation runs necessary to obtain a relijable result.

4.1.1 The Influence of the Initial Distribution o

—— o —— -— - — - —— - -

13
1+
[=a
1)

P e ——— e . am o —— o ——

As discussed in Chapter Two, three initial distributions
are assumed to be representative of all possible forms. These
distributions were employed along with the basic form of the

model to produce the control simulation. The basic form refers to
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the absence of any hypothetical taxes or expenditures. The fiscal
policy is reduced to a proportional income tax and a proportionat
inheritance/gift tax. All othér forms of fiscal activity are
denied <consideration wusing a ceteris paribus condition, thus
assuming that their impact in the economic decision units will be

constant.

The income tax is of a type called "indirectly progres-
sive" because the average tax rate increases with increasing
income or taxable base, although the marginal tax rate stays
constant. This result is obtained while applying a proportional
marginal tax rate of 15 percent on all income exceeding a basic
allowance of $6,000. The percentage share of taxes with respect
to the taxable base (income minus a}Lowance) is constant, so this
tax is proportional. But taxes paid in relation to income is not

constant, therefore indirectly progressive.

The average tax rate of this form is presented later on
in Table 4.8 together with the alternative income tax to be

implemented in a later simulation.

The tax rate was chosen following the research findings
of Pechman/Okner whose incidence assumptions lead to a rate of
14.7 percent in the most progressive variant and 13.8 percent in

1
the least progressive variant, whereas the amount for the allow-

1. Sum of columns "individual income tax" and '"payroll
tax" of Table 5-6 in Pechman/QOkner, op.cit., p. 78.
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2
ance was deduced from Herber.
It should be mentioned that it was more or less a jigsaw
puzzle to fix the varjables in a way that not only corresponds to

real Llife data, but also harmonizes with all other variables.

Some information about the amount of physical and human
capital was taken out of a Government Report. This source stated
that in 1973 the average wealth consisting of both physical and
human capital was about $75,000 for every man, woman, and child.
0f this $39,000 were human capital and $36,000 physical capw‘taL.3
As 1interest focuses on a household's wealth, the values have to
be multiplied by about four. On the other hand a round number was
desired. This averaged physical capital to $100,000 and human
capital to $120,000. This leaves the relation of human to physi-
cal capital nearly unchanged (1.2 versus 1.08), whereas physical

wealth dis generally too small and human capital too high, if

calculated using the household as a base.

The values fixed for the variables are listed in Table
4,1. Varjants A, B, and C refer to what was described as uniform,

noermal, and lognormal initial distributions, respectively.

2. There 1is a zerobracket amount of $3,400 and all the
deductions ‘pubLished in footnote 5 sum up easily to something
Like $2,500. See Bernard P. Herber, op.cit., pp. 144-145.

3. U.s. Congress, Joint Economic Committee, Economic

Growth and Total Capital Formation, <{Washington: US. Government

- - - - —— -

Printing Office, February 18, 1976).
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Although
ted

be

cal wealth reported on household basis.

in the development of the Gini-Coefficient,

a documentation of the growth rates of both

there will

the main focus is on the inequality as documen-
also

income and physi-

R —————m——————— R M Sy S +
| Variable-type | Value in: , |
| | Variant A | Variant B | Variant C |
i e S R R S i o B i e i s o +
| Initial Distribu=- | |
| tion of Wealth | . |
| - mean | $ 100,000 | $ 100,000 | $ 100,000 |
| = minimum value | $ 80,000 | % 5,000 | $ 1,775
| - Lowest 5% value | $ 82,000 | $ 67,000 I & 22,356
| - Lowest 95% value| $ 118,000 | $ 133,000 | $ 285,084
| - maximum value | $ 120,000 | $ 195,000 | $3,205,254 |
e fmmm——————————— i fommm————————— +
| Human Capital | | | |
| - mean | $ 120,000 | $ 120,000 | $ 120,000 |
| - minimum | $ 20,000 | $ 20,000 | $ 20,000 |
| - maximum | $ 220,000 | $ 220,000 | $ 220,000 |
e e e o i R S —— +
| Income Tax | | | |
| - marginal rate | 13 ¥% | 15 % | 15 % |
| - allowance | s 6,000 | $ 6,000 | $ 6,000 |
S s i fommem—————————— fmmm e m - fmmmm—meee——a- +
| Inheritance/Gift- | | | |
| Tax l N | |
| - marginal rate | 5 % | 5 % | 5 % |
| - allowance | s 100,000 | $ 100,000 | $ 100,000 |
frmcccmccc e ————————— i e S A L O S e i i e +
| Wealth Tax | none | none | none I
e fmmm——————————— b —————————— fmmmmmm——————— +
Table 4.1 Values for variables used in model runs one through
three.

It has to mentioned that the absolute value of growth

rates on income does not provide reasonable information as the

age structure of the sample in the years one and 101115 signifi-

cantly different. At the end of the simulation the average age of

a sample member is close to 60, whereas is has been about 25 at

T3



the beginning of the simulation. This development was not pre-

planned, but arose due to two main factors:

1. The sample size (50) is too small to provide a sample
whose age structure does not change with time. The
Process of artificially aging the sample was not
successful enough to prevent a cyclical development of
the average age of the sample.

2. Furthermore, the sample size also <changed cyclically
during the simulation. This provides further evidence
that the situations at the end and the beginning of the

simulaticon are not directly comparable to each other.

As the npercentage of sample member being retired 1is
remarkably high at the end of the simulation, the average Llabor

income dropped to a lower level.

4
This causes some skepticism regarding the results.
This does pnot mean, however, that the average income of
a, say, 50 year old man is different at the beginning and at the
end of the simulation. It means that the labor income of a 70
year old man is lower than this income of a 30 year old man. This

assumption seems reasonable since this model is in real terms.

S e wm

4. Since the average wealth per household is significant-
ly higher at the end of the simulation and since labor income is
generally lower because of the retirement of the majority of the
sample members, a greater share of income is earned interest. But
this is already mentioned in the growth rate of wealth.
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The results of the three alternatives are presented 1in

Tables 4.2 through 4.4. Table 4.2 presents the Gini-Coefficients
5

and their percentage change, whereas Tables 4.3 and 4.4. focus

on the per capita amount of physical wealth and income respec-

tively.

A graphical representation of the results in these Tables
is provided in the subsequent Figures 4.1 and 4.2. These graphics

emphasize these results especially.

fm————— fommmmmm———————————— e T fmmmmm——————— e ——— - +
| Year | Uniform Distrib. | Normal Distrib. | Lognormal Distr,

fmmm—— fmm——————— fmm——————— tom————— frmmm—————— fomm——————— tommmmm———— +
| | Gini=C.| Av.% Ch.| Gini=C.| Av.% Ch.| Gini-C.| Av.% Ch.|
pomm———— fmm—————— fommmm—————— e fmmm—————— pmm—————— fmm——————— +
| 1 | 0.1491 | ik | 0.1875 | = | 0.4631 | S I
| 11 | 0.4090 | +10.618 | 0.4559 | +9.292 | 0.5125 | +1.019 |
| 21 | 0.4831 | +9.983 | 0.5280 | +5.313 | 0.5619 | +0.972 |
| 31 | 0.5744 | +4.598 | 0.5353 | +3.558 | 0.5767 | +0.734 |
| 41 | 0.6063 | +3.569 | 0.6293 | +3.073 | 0.5918 | +0.615 |
I 51 | 0.5949 | +2.806 | 0.6548 | +2.533 | 0.6461 | +0.668 |
I 61 | 0.6745 | +2.547 | 0.6803 | +2.171 | 0.6729 | +0.625 |
| 71 | 0.6708 | +2.172 | 0.6748 | +1.846 | 0.6922 | +0.576 |
| 81 | 0.7289 | +2.003 | 0.6694 | +1.604 | 0.7115 | +0.538 |
| 91 | 0.7336 | +1.786 | 0.6660 | +1.418 | 0.7306 | +0.508 |
| 101 | 0.7284 | +1.599 | 0.6627 | +1.270 | 0.7497 | +0.483 |
Fomm———— fmmm————— fommmmm———— fmm—————— fmmm—————— fmm—————— fmmmm————— +
Table 4.2: Gini-Coefficients and their average percentage

change with respect to the base year one for the
uniform, the normal, and the lognormal distribution.

——————— A e e

5. The other indicators of inequality are Llisted in the
Appendix Two as they do not provide additional information.
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fm—m———— e TR P e ettt e i +
| Year | Uniform Distrib. | Normal Distrib. | Lognormal Distr. |
bmmm——— fmmmmm—————— fmm———— fommmm——————— fmm———— e pomm———— +
| | P/C Wealth| Rate | P/C Wealth| Rate | P/C Wealth] Rate |
pomm———— fommmm——————— tomm——— pmmmmmm——— tm————— Fmmmmmm t=————- +
| (. 98,537 | -.- | 103,233 | =-.- | 126,464 | =-.- |
| 11 | 162,394 | 5.1 | 174,144 | 5.4 | 186,111 | 4.0 |
l 21 | 231,992 | 4.4 | 254,768 | 4.6 | 266,600 | 3.8 |
| 31 | 321,139 | 4.0 | 333,128 | 4.0 | 344,230 | 3.4 |
| 41 | 380,183 | 3.4 | 442,966 | 3.7 | 445,187 1 3.2 |
| 51 | 530,176 | 3.4 | 658,141 | 3.8 | 617,911 | 3.2 |
| 61 | 656,593 | 3.2 | 867,308 | 3.6 | 738,502 | 3.0 |
| 71 | 795,966 | 3.0 | 1,189,183 | 3.5 | 857,096 | 2.8 |
I 81 | 1,079,279 | 3.0 | 1,392,973 | 3.3 | 977,329 | 2.6 |
| 91 | 1,387,060 | 2.5 | 1,406,545 | 2.9 | 1,267,548 | 2.6 |
| 101 | 1,530,175 | 2.8 | 1,618,614 | 2.8 | 1,174,366 | 2.2 |
pm————- pmmmmm—m———— tm———— fmmm—m————— pm————— Fmmmmm—————— tm————— +
Table 4.3: Average wealth per household in year n and its
growth rate with respect to the base year one for
uniform, normal, and lognormal distribution.
fmm———— fmmm - Fmm e = Fmm e +
| Year | Uniform Distrib. | Normal Distrib. | Lognormal Distr. |
bmm———— fmmmm tmm———— o t-————- pommm fmm———— +
| | P/C Income| Rate | P/C Income| Rate | P/C Income| Rate |
fmmm——— e pmm————— pmmmmmmm———— to———— tmmm e ——— tmm——— +
| T ] 33,118 | =~.- | 34,058 | -.- | 34,235 | -.- |
| 11 | 38,635 | 1.5 | 40,482 | 1.7 | 39,464 | 1.4 |
| 21 | 42,131 | 1«2 | 44,736 | 1.4 | 44,953 | 1.4 |
I 31 | 45,608 | 1.1 | 48,850 | 1.2 | 49,129 | 1.2 |
| 41 | 47,613 | 0.9 | 53,504 | 1.1 | 53,397 | 1.1 |
I 51 | 59,165 | 1.2 | 71,592 | 1.5 | 66,594 | 1.3 |
! 61 | 65,935 | 1.2 | 86,562 | 1.6 | 78,084 | 1.4 |
l 71 | 77,664 | 1.2 | 102,85 | 1.6 | 88,726 | 1.4 |
i 81 | 94,168 | 1.3 | 112,754 | 1.5 | 91,463 | 1.2 |
I 91 | 102,208 | 1.3 | 114,075 | 1.5 | 107,356 | 1.3 |
| 101 | 116,816 | 1.3 | 120,737 | 1.3 | 97,680 | 1.0 |
fm————— tmmm e ———— tmm———— tmmmmmmm - tm————- Fmm————————— fmmm——— +
Table 4.4 Average income per household in year n and its
growth rate with respect to the base year one for
uniform, normal, and lognormal distribution.

Figure 4.1 represents the initial and the final distribu-

tion as expressed through the Lorenz-Curves. Each (1) in a curve
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stands for the initial distribution (year one), whereas a (2)
stands for final distribution in year 101. The solid lLine refers
to the uniform, the dashed to the normal, and the dotted to the

Lognormal distribution.

Figures 4.2 and 4.3 present the development of the rates
of growth for personal wealth and income, respectively. As alrea-
dy used in Figure 4.1 solid Llines stand for uniform, dashed lines

for normal, and dotted Lines for lLognormal distributions.

Y = Attributed Wealth in Cumulative 7%
1.0
. D
0 X = Households
in Cumula-
tive %
Figure 4.1: The Lorenz-Curves of the initial and the final

distributions in the simulation runs for wuniform,
normal, and Lognormal distribution.
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Figure 4.2 Average growth rates of wealth plotted for uniform,
normal, and lognormal distribution.
l
2.0 +
|
1.5 +
I
1.0 +
I
0.5 +
|
tm———— R e e e e e e
11 21 31 41 51 61 71 81 21 101 vyear
Figure 4.3: Average growth rates of income plotted for uniform,

normal, and lognormal distribution.

A close Look at the results and the graphics presented -
above provides some puzzling results. These results are condensed

in the following statements.

1. Regardless of the initial value of the Gini-Coefficient
upon completion of the whole simulation this coefficient

was located at a value near 0.7.
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2 Once this "final'" value is reached, there are still some
cyclical disturbances around it due to changes in the age
structure of the sample.

3 Neither the growth rate of wealth nor the growth rate of
income provides evidence for the hypothesis that economic
activity as measured by these rates tends to increase

with the overall inequality of the initial distribution.

The runs of the initial model back the major findings of

empirical studies Like the hypothesis of Boulding concerning the
6
long-run stability of inequality.

Furthermore, it emphasizes the fact that a set of inter-
nal characteristics of the system such as the distribution of
skills and education, determines this long-run value and an

7
arbitrary initial size distribution of wealth does not.

Since the results presented above provide evidence for

identical developments, it is possible to Limit further hypothe-

sis testing to one initial wealth distribution.

The Llognormal distribution was chosen for use in further

tests because of the following reasons:

6. See Kenneth E. Boulding, op.cit., p. 3.

7. See Jacob Mincer, "Human Capital and Earnings,” in
Wealth, Income, and Ineguality, edited by A.B. Atkinson, (Oxford:

Oxford University Press, 1980), pp. 118-120, and Gary S. Becker
19751, op.tite., PP 115-116.
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1. It is closest to the real Life situation and thus, pre-
diction can be expected also to be closest to real Life.

2. A possible reduction of the coefficient of ineguality 1is
easier to determine when the initial value is high. The
possible changes in this indicator can then be expected

to be more obvious.

bhelad The Effectiveness of Fiscal Policy for Redistribution

Further tests use the information presented above to test
‘the following three fiscal policy measures for their redistribu-

tive power.

1. Public expenditures that fill in the gap between the
level of education appropriate with regard to innate
abilities and the effective expenses of the parents.

.. A system of income taxes and inheritance taxes that are
progressive in the original sense.

3. A general wealth tax to be levied not on the return on

wealth, but on the stock itself.

The methods were chosen in a way that they are indepen-
dent of each other and were sorted in an order of increased
redistributive power, but also of increasing difficulty of put-

ting into effect.
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Thus, everybody can choose his own combination of effec-

tiveness and probability of realizing its implementation.

As mentioned earlier, the main point of interest is in
the development of inequality. Growth rates of both wealth and
income were included, since there has to be a <criterion for
ranking situations, 1if dinequality fails to provide sufficient

ranking criteria.

Growth rates are used only to break tie situations. The
hypothesis <chosen s then the one which provides the highest

growth rates.

- - -

Altogether two types of fiscal policy measures will Dbe
used 1in the hypotheses to be tested, public expenditures and

taxes.

In this paper there will be no arguing whether or not a
government is allowed to levy taxes and, if so, to what extent.
ALL means were chosen only from the point of view of redistribu-

tive capacity.
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The regions of "allowed" redistribution as defined in

Chapter Two wWwere the guideline used when choosing the tools, not

a reasoning about the appropriateness of the fiscal policy mea-

sures themselves.
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Altogether five hypotheses will be tested within identi-

call frameworks. Three ¢f them are directly connected to a simula-

tion run and another two refer to differences between these three

runs.

Hypothesis 1: The inequality of the size distribution of wealth

will be reduced if a system of public education is
introduced which provides educational funds with

regard to innate skills.

Hypothesis 2: Public education combined with truly progressive

income and inheritance/gift-taxes will reduce the

inequality of the size distribution of wealth.

Hypothesis 3: Public education and progressive income and inher-

measure

itance/gift-taxes combined with a general wealth
tax will reduce the inequality of the distribution

of wealth.

It s assumed that the influence of a fiscal policy

added to already existing measures is independent of

82



these measures. Therefore, the difference between the inequality
of the size distribution of wealth in two subsequent simulation

runs can be attributed to the policy measure added.

This leads to the following two hypotheses:

Hypothesis 4: The difference on inequality of the size distribu-
tion of wealth between hypotheses tweo and one,
assumed to be caused by the change of tax struc-
tures, 1is greater than the difference between
hypothesis one and the control simulation.

This hypothesis expresses the idea that the income
and 1inheritance-taxes are a more effective means

of redistribution than the education progranm.

Hypothesis 5: The difference of inequality between hypotheses
three and two is greater than the difference bet-
ween hypotheses two and one. A general wealth tax
is supposed to have the highest redistributive

power of all.

One thing has to be made clear. The system does not
provide a fixed, given amount of education to everyone. It s
still the parents' duty to pay for the education of their <chil-

dren.
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In the case in which the parents cannot or do not want to

provide sufficient education and in which the child has suffi-

cient innate skills, this education program starts.

The following simplifying assumptions are made to keep

the system going:

1. The government can determine the amount of education that
a certain person's skill level warrants.

2. The amount of educational funds provided by the parents
does not change because of the existence of such a pro-
gram. This neglect of a "free rider position” is to some
degree rigid, but it can be justified, since the amount
not spent for education is partly taxed away.
Nevertheless it has to be admitted that this assumption

is not without problems.

The procedure itself has the following form. At the
moment the human capital of a peréon or household is determined,
the accumulated human capital is compared with the hypothetical
value demanded by the skills possessed. The following table
presents the most important combinations of skills and educatio-

nal expenses.
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There is a proportional relation between the variables in

columns one and two of Table 4.5. Column three is —calculated
8
while multiplying column two times two and adding $10,000.

tmmmm——— e o m e —— - e +
| skills | Educ.Expenses| Human Capital]
pmmm e ———— fmmmm—————————— fmmm - +
| 100 | 2,500 | 15,000 I
| 500 | 12,500 | 35,000 |
t 750 | 18,750 | 47,500 |
| 1000 | 25,000 | 60,000 |
| 1250 | 31,250 | 72,500 |
| 1500 l 37,500 l 85,000 !
| 1900 | 47,500 | 105,000 |
tommm—————— e m = fommm e —————— +

Table 4.5: Amounts of educational funds
and human capital guaranteed
by the public expenditure
hypothesis.

It should be mentioned that the rule of adding the human
capital of the spouses in a household is still valid. In this
simulation parents are free to exceed the appropriate educational

fund amount without being penalized.

- e e -

8. A wvalue of 1000 in column one represents average
skills. The corresponding value of education is the mean of the
planned ceiling for the accumulation of human capital which is
$25,000. Column one is divided by 10 and multiplied by 25,000 in
order to obtain column two. The procedure used to obtain column
three is explained in Chapter Two.
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4,1.3.2 Progressive Income and Inheritance/Gift Taxes

- - - - — - - —— e e e -

As a second hypothesis it shall be tested to what degree
a truly progressive income and inheritance/gift tax reduces the
inequality of the size distribution of wealth if <combined with

the education program.

As was mentioned above, there is evidence that the income

tax can be regarded to be proportional, although the legal char-
9

acter 1is progressive. In the case of inheritance and gift taxes

the progressive character is similarly wiped out.

The ‘tax rates chosen for the income tax is presented 1in
Table 4.6 together with the rates applied in the control simula-
tion. There are mainly three regions with different marginal tax
rates which are, however, constant within such a block. The
progressive character is documented by the values of the average

tax rate.

The tax formula used for hypothesis two has the form:
T = (I-6,000) 0.15 + (1-18,000) 0.15 + (I-54,000) 0.15
In the control simulation income (I) determines the tax (T) in:

T = (1-6,000) 0.15

Figure 4.4 shows the curves of both tax rates.

9. See Pechman/Okner, op.cit., p. 78.
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bttt B ittt -
| Income | Hypothesis 2 | Control Simulation |
pmm——————— fommm—————— dmmmmm— tom———- tommmm——— pommmm fommm——— +
| | Marg.% |Tax Amount| Av.% | Marg.% |Tax Amount| Av.% |
fommmmm———— R fommmmmm———m pmm———— tmm—————— fmmmmm tmm———— +
| 5,000 | 0.0 | 0o | 0.0 | 0.0 | o | 0.0 |
| 6,000 | 0.0 | 0 | 0.0 | 0.0 | 0 | 0.0 |
| 10,000 | 15.0 | 600 | 6.0 | 15.0 | 600 | 6.0 |
| 15,000 | 15.0 | 1,350 | 9.0 | 15.0 | 1,350 | 9.0 |
| 18,000 | 15.0 | 1,800 | 10.0 | 15.0 | 1,800 | 10.0 |
| 20,000 | 30.0 | 2,400 | 12.0 | 15.0 | 2,100 | 10.5 |
| 25,000 | 30.0 | 3,900 | 15.6 | 15.0 | 2,850 | 11.4 |
| 30,000 | 30.0 | 5,400 | 18.0 | 15.0 | 3,600 | 12.0 |
| 40,000 | 30.0 | 8,400 | 21.0 | 15.0 | 5,700 | 12.7 |
| 50,000 | 30.0 | 11,400 | 22.8 | 15.0 | 6,600 | 13.2 |
| 54,000 | 30.0 | 12,600 | 23.3 | 15.0 | 7,200 | 13.3 |
| 60,000 | 45.0 | 15,300 | 25.5 | 15.0 | 8,100 | 13.5 |
| 80,000 | 45.0 | 24,300 | 30.4 | 15.0 | 11,100 | 13.9 |
| 100,000 | 45.0 | 33,000 | 35.2 | 15.0 | 14,100 | 14.1 |
| 120,000 | 45.0 | 42,300 | 35.2 | 15.0 | 17,100 | 14.2 |
| 150,000 | 45.0 | 55,800 | 37.2 | 15.0 | 21,600 | 14.4 |
| 200,000 | 45.0 | 78,300 | 39.2 | 15.0 | 29,100 | 14.6 |
pmmmmm———— fomm—————— Fmmm——————— to———— tmmm————— fmmm—————— Fmm————— +
Table 4.6: Income tax rates used in hypothesis two together
with the values used in the control simulation.
Tax Rates in %
| marginal rate
I
40 +
|
|
30 + average rate
I
I
20 +
g
I
10 +
|
I
R s it e e e e e
0 10 20 30 40 50 60 70 80 %0 100
Taxable Base in 1000 Dollars
Figure 4.4: Curves of marginal and average income tax rates

used in hypothesis two.
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Table 4.7 and Figure 4.5 present in a similar way tax

rates for the inheritance/gift tax to be levied simultaneously.

The underlying formula for the inheritance/gift-tax is

T = (B-100,000> 0.05 + (B-300,000> 0.05 + (B-900,000) 0.10 +

+ (B-2,700,000) 0.20 + (B-8,100,000) 0.40

In the control simulation beguests (B) determine tax (T)

in the following way:

T = (B-100,000) 0.05

bmmmmm e ——— == bt —————— Fmmm e e +
| Bequest | Hypothesis 2 | Control Simulation

fommmm—— e fm————— e —————— Fmm———— Fm———— tmm———————— tm———— +
| |Marg.%| Tax Amount |Aver.%|Mar.%|Tax Amount|Ave.%|
e ————————— tmm———— trm e ———— tmm———— tmm———— e fmm——— +
| 100,000 | 0.0 | o | 0.0 | 0.0 | ¢ | 0.0 |
| 150,000 | 5.0 | 2,500 | 1.7 | 5.0 | 2,500 | 1.7 |
| 200,000 | 5.0 | 5,000 | 2.5 | 5.0 | 5,000 | 2.5 |
| 300,000 | 5.0 | 10,000 | 3.3 | 5.0 | 10,000 | 3.3 |
| 500,000 | 10.0 | 30,000 | 6.0 | 5.0 | 20,000 | 4.0 |
| 750,000 | 10.0 | 55,000 | 7.3 | 5.0 | 32,500 | 4.3 |
| 900,000 | 10.0 | 70,000 | 7.7 | 5.0 | 40,000 | 4.4 |
| 1,000,000 | 20.0 | 90,000 | 9.0 | 5.0 | 45,000 | 4.5 |
| 1,250,000 | 20.0 | 140,000 | 11.2 | 5.0 | 57,500 | 4.6 |
| 1,500,000 | 20.0 | 190,000 | 12.6 | 5.0 | 70,000 | 4.7 |
| 2,000,000 | 20.0 | 290,000 | 14.5 | 5.0 | 95,000 | 4.7 |
| 2,500,000 | 20.0 | 390,000 | 15.6 | 5.0 | 120,000 | 4.8 |
| 3,000,000 | 40.0 | 530,000 | 18.3 | 5.0 | 145,000 | 4.8 |
| 5,000,000 | 40.0 | 1,350,000 | 27.0 | 5.0 | 145,000 | 4.9 |
| 10,000,000 | 80.0 | 4,110,000 | 41.4 | 5.0 | 495,000 | 4.9 |
| 15,000,000 | 80.0 | 8,110,000 | 54.1 | 5.0 | 795,000 | 5.0 |
o ——— e ——— e e e ————— e tm————- tm———— tmm———— = te———- +
Table 4.7: Inheritance tax rates used in hypothesis two togeth-

er with the values used in the control simulatiocon
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Tax Rates in ¥%
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Figure 4.3: Curves of marginal and average 1inheritance tax

rates used in hypothesis two.

4.1.3.3 Geperal Wealth Tax

The general wealth tax in the form to be tested 1in the
third hypothesis has nothing in common with the forms of taxes
classified as "wealth taxes" is the U.S. tax law. These estate
and property taxes are special wealth taxes, whereas the focus in
this study lies on the generality of the tax. That means identi-
cal tax rates will be applied on various forms of wealth. An oil
- painting of Rembrandt satisfies this criterion as well as a

savings account, shares, or whatever,

-~

This indicates that many problems will show up whenever
such a tax is institutionalized in a country. Such a tax does not

exist 1in the United States. There is very Limited discussion
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about a wealth tax as a fiscal policy measure. Tait discussed its
capacity as a means of replacing income tax and found out that it

10
is inferior to the income tax for several reasons.

Mortimer Lipsky discussed the wealth tax with respect to
redistribution but he waived a chance of seriously dealing with
the subject, as his emotional way of discussion and unscientific
style will not appeal to economists. He mixed the discussion of
wealth tax with the warning that revolution will be wunavoidable
if this last not so drastic means of redistribution is not wused
to take away money from the r*1'ch.14|

There seems to be some justification for further dealing
with this specific tax, as there are some countries in Europe
that have a general wealth tax Like Germany, the Netherlands,
Sweden, and Switzerland.12

For the circumstances of this simulation it may be as-
sumed that difficulties 1in defining the taxable base do not
arise. If they arose, however, all the other simulation runs

would suffer the same way, since the variable "wealth"™ which

causes these definition problems is used in every run.

The difference between the wealth tax designed for this

simulation and all existing forms is that in all existing forms

—————————

10. See Alan S. Tait, The Taxation of Personal Wealth,

(Urbana: University if Illinois Press, 1967), pp. 193-194.
11. See Mortimer Lipsky, op.cit., p. 207

12. See Bernard P. Herber, op.cit., p. 226.
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the tax rate never exceeds a plausible percentage for the raﬁe of
return. From the point of redistribution, however, such a tax
does make sense only if there are changes in the taxable base 1in
which net wealth after accumulation of returns and wealth tax

paid is lLlower than before.

The difference of this type of tax from the existing
forms of special wealth taxes in the United States can also be

described with respect to the redistributive character.

There are some studies that provide evidence that for
example the estate tax does not redistribute. Feldstein, for
instance, blames among others the deductions from the taxable
base that are provided for charitable bequests, stating that
charitable bequests are quite sensitive to the deductability of
these charitable bequests. His analysis shows that the value of a
charitable beguest expressed in terms of circumvented estate
taxes exceeds the original market price in numerous cases.13

Stiglitz argues that these taxes do not redistribute
because of non-economic reasons. He identifies the political
power resulting from wealth as the main reason for the failure of

14
redistribution.

13. See Martin Feldstein, '"Charitable Bequests, Estate
Taxation, and Intergenerationalt Wealth Transfers,” Public and

Urban Economics, edited by Ronald Grieson, (Lexington: Lexington

Books, 1976), pp. 104 and 106

14, See Josef E. Stiglitz, "Estate Taxes, Growth, and
Redistribution,'" Public and Urban Economics, op.cit., p. 231

P - - - —— o —— e ——
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The technical design and the curves for marginal and
average tax rates are presented below in Table 4.8 and Figure
4.6. For reasons of completeness the tax amount is also expressed
as a fraction of the earned interest for representative rates of

return.

The formula used to calculate the wealth tax (T) is:

T = (W-50,000) 0.005 + (W-150,000> 0.005 + (W-450,000> 0.071 +

+ (W-1,350,000) 0.02 + (w-4,050,000> 0.04

$rmmmcm e ————— pmm—— Fommm i e e B R S +
| Wealth |[Marg.| Tax Amount| Tax as a Percentage of |
| |Tax | | Wealth|Interest suppose rate is|
| |Rate | | | 4.6% | 7.6% | 12.5% |
R —— pomm—— fom————————— pmm———— e P Fmmmm—m—m +
| 100,000 | 0.5 | 250 | 0.25 | 5.4 | 3.3 | 2.0 |
| 200,000 | 1.0 | 1,250 | 0.62 | 13.5 | 8.2 | 5.0 |
| 300,000 | 1.0 | 2,250 | 0.75 | 16.3 | 9.9 | 6.0 |
| 500,000 | 2.0 | 4,750 | 0.95 | 20.6 | 12.5 | 7.6 |
| 750,000 | 2.0 | 8,750 | 1.3 | 28.3 | 75.2 | 10.4 |
| 1,000,000 | 2.0 | 14,750 | 1.475 | 32.1 | 19.5 | 11.8 |
| 1,500,000 | 4.0 | 27,750 | 1.85 | 40.2 | 24.4 | 14.8 |
! 2,000,000 | 4.0 | 47,750 | 2.39 | 51.9 | 31.55 | 19.12 |
| 5,000,000 | 8.0 | 205,750 | 4.11 | 89.3 | 54.26 | 32.88 |
| 10,000,000 | 8.0 | 605,750 | 6.05 | 131.5 | 79.88 | 48 .4 |
| 15,000,000 | 8.0 | 1,005,750 | 6.7 | 145.6 | 88.45 | 53.6 |
S R = o e i I — - FE——— T — +
Table 4.8: Average and marginal tax rates of the general

wealth tax to be tested in hypothesis three.

Table 4.8 shows that for certain amounts of wealth over
$7,000,000 and relatively low interest rates (lower than 4.6

percent) the amount of taxes due can exceed the earned interest.
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Figure 4.6: Curves of average and marginal tax rates of the

general wealth tax.

Some fimal technical remarks for the calculation of the
wealth tax amount may be added. The wealth tax base is the adjus-
ted physical wealth of a household at the end of a simulation

year. It is calculated in the following way:

+ net wealth year [n-1] after taxes
- expenditures for the education

- possible losses of wealth

+ savings

= dissavings

—— . R W M AR e e e -

= taxable base of wealth tax
- wealth tax

- ————— . S W S M e S M e M AN ME mE S S R WS TR e e e wm wm e

= net wealth in year [nl

This procedure of calculating the taxable base includes

the widespread form of "making the fisc participate in losses."”
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The simulation itself was carried out as a GPSS V-pro-
gram. GPSS V stands for General Purpose Simulation System. Many
people may argue that there are numerous computer languages that
are more appropriate for this problem than GPSS. But it is always

to some degree a personal decision which software to use.

GPSS has the advantage of being a language for discrete
simulation; on the other side it bears the disadvantage of not
providing the tools specifically needed for this purpose. It
would, of course, be possible to develop a system of special
subroutines in any higher programming LlLanguage like APL, FORTRAN
or PASCAL. Because of time constraints the author accepted the
disadvantages of GPSS because he thinks that they are compensated

for as GPSSY is a tested product and user software is not.

ALL the runs including preliminary ones have been done
Wwith the GPSS V-0S Version (IBM Product 5734-XS2) on the NATIONAL
ADVANCED SYSTEMS NAS /6130 under 0S/MVT release 21.8A and HASP

RJE under VM/SP release 1.

The total program used is printed in Appendix One. This
program, however, has not been used in this form because this
version using CLEAR and RESET-statements and reinitjalized varia-

bles produces all six hypotheses in one single run.
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The author used six single runs in its place. Every run
used some two minutes and 30 seconds CPU <(central processor
unit)-time equivalent to about 500 k-byte seconds. The wversion
documented wflt, therefore, need about 15 minutes CPU-time and

will produce about 510 pages printed output.

The wunnecessary printout of source file and assembled

program in each run was suppressed using an UNLIST and a NOXREF-
15

statement. This procedure reduced the effective printout to the

table of block counts, the distribution tables, the savevalues,

and the matrices.

Although the program on the source file as presented 1in
Appendix One is extensively documented, a rough description of

the flow will be presented below.

____________ 4] e Simulation Program
ALL the numbers provided in the following description

refer to the statement numbers as they are in Appendix One.

Matrix 1 contains all information concerning the sample
members., It uses one Line per household and in the 15 elements of

this row all necessary information is stored. Statements 7

15. See documentation of these statements in Geoffrey
Gordon, Th

T
(Englewood

- - - ———— P

2
c
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through 23 provide further information. Male children and teen-
agers are also kept in this matrix as non-sample members, whereas
their female counterparts are stored in matrix 2. Matrix 3 con-
tains the system of intergenerational cross-reference used for
inheritance purpose. A pointer system with a down pointer (next
element) and an up pointer (previous element) is used for avai-
lable space (unused rows in the matrix) and the ranking of the
unmarried women with respect to wealth class and age in matrix 2.
Matrix 4 contains the first and last lines of these pointers.
Matrix 5 is used to store the annual aggregate values of 1income,

consumption, taxes, wealth, and losses.

These matrices are generated and the pointers are in-
stalled in statements 262 through 270, subsequently referred to

as #262-270.

The original gampLe is created and written into the rows
of matrix 1, one sample member on each row. The procedure 1is
repeated until the total sample size is created (#274-290). The
simulation goes through all sample members sequentially, before

the next simulation year starts.

A main loop keeps track of all actions that have to be
done to each member and each non-member of the sample. This loop
contains test statements that determine whether or not a proce-
dure has to be apblied to a household. If this procedure 1is
applicable, the main lLoop will call the respective subroutine, if
not it skips to the next test statement. This loop is repeated

until the last Line in use of both matrices 1 aﬁd 2 are reached.
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The personal updatings like marriage, birth, and educa-
tion precede the financial updating because it may cause cﬁénges
in accounts that have to be taken into consideration by the
financial wupdating. This Loop is done in statements 297 through

337«

The next year is then chosen as long as the total simula-

tion is not yet completed (¥ 341-342).

The other parts of the program are a hierarchical system
of subroutines created in a way that avoids double occurences of
statehents whenever possible. The first subroutine does all the
financial wupdating with determination of income, taxes, con-

sumption, savings, losses, and wealth balances (# 346-406).

The subroutine EDUCATION has to be broken down into
education of males and females, as the corresponding variables
are stored in different columns of matrix 1 and 2. There is a
male education subroutine and a female education subroutine, both
calling a subroutine 1in which operations were done that are

identical to both (# 410-435).

Similarly, institutionalizing a single-person household,
separated for male and female for reasons of data organization,
calls part of the MARRIAGE subroutine that is used for marrying

couples also (# 439-462).

Marriage itself consists of two main parts, finding the
partner (# 467-488) and updating various data due to that mar-

riage (# 491-559). Subroutines called by this MARRIAGE procedure
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are the "birth of children™ KIDS (# 563-611) and the '"no=-chil-
dren'" case NOKIDS (# 615-634). The second is necessary because of
keeping <cross-reference for the second degree heirs. The Llast

subroutine DIE deals with death and bequeathing (# 638-690).

In this simulation program two main programming tech-

niques are used for enabling the reader to "read'" the program as

easily as the general structure of GPSS allows.

- named variables instead of numbered variables. For all
the savevalues that are designed to contain the param-
eters of the hypotheses named variables are chosen.

- named locations were chosen whenever possible.

In addition to that the program is documented extensive-
ly. Documentation is placed either in valid GPSS-statements star-
ting from column 46 or in comment lines that are identified by an

asterisk in column 1.

The CLEAR and START statements that go along with the
various runs emphasize how the model variants for the different
hypotheses have been defined while only redefining variables. If
paragraphs or Llines of the program are not used in a specific
hypothesis, a flag variable is initialized to zero thus inducing
a test statement to skip the corresponding Llines, whereas in

other versions the flag is set to one to have the Lines executed.
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This program is general enough to be used for further
research, and nearly all the changes necessary to test further
hypotheses would be located in the initialization part (# 692~

739).

3 The Results

- e o e -

In this section there will be a representation of the

results, which will be shown in two parts.

The first group of data refers to the inequality and its
change, whereas 1in a second group all the secondary indicators
for ranking hypotheses will be documented. After that, the author

provides some personal opinion in interpreting the results.
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In the following tables and graphics the development of
the measures of inequality will be presented in absolute terms.
For the relative point of view the change of the variables in
different wvariants with respect to the control simulation will

also be presented.
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tmmmm—m————— fommm e —— fommm fmmmm e ——— fmmmm e — +
| variable | Control | Hypothes.1 | Hypothes.2 | Hypothes.3 |
e ————— tmmmm e ———— tmm—————————— tmmm————————— e +
|Year 1 I | | | !
|Gini | 0.46313 | 0.44919 | 0.45856 | 0.45513 |
|Mean/Median | 1.517 | 1.508 | 1.484 | 1.480 i
| CRV |  105.466 |  103.429 |  104.147 | 100.775 |
Fmmmmm—— tmmm e ———— fommmmmm e — tmmmmm e m fmm—m———————— +
| Year 51: | | | | |
|Gini | 0.64615 | 0.60180 | 0.49648 | 0.44071 |
|Mean/Median| 2.687 | 2.441 | 1.426 | 1.267 |
| CRV | 151.592 | 130.639 I 97.093 l 82.860 |
fomm————————— ettt tmmm————————— Fmmmm—— fommmm———— - +
|Year 101: | | | | I
|Gini I 0.74969 | 0.72407 | 0.55876 | 0.47129 |
|Mean/Median| 6.908 | 5301 | 1.900 | 12253 l
| CRV |  231.244 | 239.857 | 114.360 | 91.128 I
Fmmmmm—————— fommm e ———— fmmmm———————— B ettt fmmmmmm—————m +
Table 4.9: Gini-Coefficients, the mean/median relation, and

the coefficient of relative variation (CRV) for
hypotheses one through three and the control simu-
Lation.

Some table variables need explanation:
The mean/median relation is the table mean expressed as a frac-

tion of the median. This fraction is not standardized, but never-

theless, the following statements can be made.

- The closer the fraction to one, the more symmetric is the
distribution.

- Values greater than one indicate a positivly skewed dis-
tribution, where the majority of elements is to the left

of the mean.
- A negatively skewed distribution with the majority to the
elements to the right of the mean in identified by values

smaller than one.
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The coefficient of relative variation is the standard

-——— e o . —— -— - ———— —— o ——— ——

deviation of the table expressed as a percentage of the. table
mean. The smaller this coefficient the smaller the varijation.
"Remarkable" wvariations are normally those with wvalues higher

than 100 percent.

A comparison of these indicators with the Gini-Coeffi-
cient shows that not all indicators bring up the same result. The
development from year one to year 51 in hypothesis two is charac-
terized by increased inequality looking at the Gini-Coefficient,
whereas mean/median relation and coefficient of reLativé varia-
tion indicate that the second distribution is less skewed and has

Less varijation. These results do not match.

Some explanation may be provided:
GPSS allows tables with a uniform class width only. This <class
width and the number of classes have to be supported a opriori.
This leads sometimes to Lgmps in the table. Situations in which
35 percent of the elements are located in one class (out of 50)
the table does no longer support reliable evaluation of the Gini-

Coefficient.

As GPSS itself ‘provides the values of  both mean and
standard deviation and as the modal value can easily be deter-
mined, one should rely on these indicators more than on the Gini-
Coefficient 1in cases of doubt. A further source of divergence
between Gini-Coefficient and both mean/modal and CRV originates
in the adjustment process of the tables as éxpLained in detail in

~Appendix Three.
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The Gini-Coefficient, however, cannot be blamed for this
result, as it is the arrangement of data provided by the system

that causes the problem.

The first remarkable result out of Table 4.9 is that nc
hypothesis was able to reduce the overall inequality. The most
redistributive version three provided only means for keeping the

size distribution of wealth more or less constant.

It can be argued that this result is caused by system
characteristics that are too rigid. The impact of inappropriate
assumptions can be ruled out by focusing on the average change of
inequality measures between years one and 51 or one and 101
rather than Looking at the Gini-Coefficients at these years
themselves. Then the wrong assumptions no longer play a role.
This kind of information is provided in Table 4.10. In this table

both absolute and relative changes are presented.

With all- hypotheses tested there is a redistributive
effect towards reducing inequality of the size distribution of

wealth as was a priori assumed.

Concentrating on the differences between the simulation
runs the resﬁtt is that whatever measure of inequality is used,
the biggest redistributional effect seems to be with the progres-
sive income and inheritance tax. In second place is the wealth
tax, whereas the education program does not seem to have signifi-

cant influence.
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e ————— e fmmm——————— frmm—-—————— fmmmm—————— b ———————— +
|Variable| Hypoth.1 | Hypoth.2 | Hypoth.3 | Hypoth.4 | Hypoth.5 |
fmmm—————— fmmm e ——— fomm—m——————— tommm e ——— fmmm e +
I year 51| | I I | |
| Gini | -0.044 | -0.149 | -0.205 | -0.105 | -0.055 |
{ } -6.9% } -23.2% | =31.8% | -16.3% | -8.6% |
I I I I

| m/m ] -0.245 | -1.261 | -1.420 | -1.016 | -0.159 |
I i -9.1% 5 -46.9% I -52.8% | -37.8% | -5.9% |
| I I

| CRV | -20.953 | -S54.499 | -68.732 | -33.546 | =-47.779 |
| | -13.8% | =-35.9% | -45.3% | =-22.1% | =31.5% |
fmmmm———— fommmm—————— fommmm—————— fmmmmm————— fommm——————— fmmmm—————— -
| year 101]| I I I | I
| Gini | -0.025 -0.191 | -0.278 | -0.165 | -0.087 |
I I -3.47% -25.5% { -37.1% | =22.0% | -11.7% |
I I I

| m/m -1.607 -5.008 | 5.655 | -3.401 | -0.647 |
} l -23.3% -72.5% | -81.9% | -49.2% | -9.4% |
I I I I

| CRV 8.613 | -116.884 | -140.116 | -125.497 | =-23.232 |
| +3.7% | -s50.5% | -60.6% | -54.3% | -10.0% |
tmmm———— fmmmm e ———— fmmm——————— frm e ———— fmm———————— fmem——————— +
Table 4.10: Changes in the measures of inequality with respect:’

- am o -

to year one.

Breaking down the over-all development into changes in
skewness and variation there is some evidence for increased

variation due to the education program.

The joint effect of income and inheritance taxes on both
skewness and variation is remarkable. The effect on variation is
slightly stronger. Wealth tax reduces variation and kurtosis in

the same degree.

The following figures contain the Lorenz-Curves of the
inequality at the beginning of the simulation and after each

tested hypothesis.
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Figure 4.7: Lorenz=Curves for the hypotheses tested

The graphics used are:

a solid Line indicates the initial distribution which is
the same for all hypotheses;

Long dashes === = stand for hypothesis one;
short dashes =-=--- stand for hypothesis two, and

dotS ceaan stand for hypothesis three.
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Further information may be obtained from LlLooking at the

development of the growth rates of income and wealth.

fmmm————— fmmm—————— tmmmmm————— fmm———————— fommmm e T -
|variable| Hypoth.1 | Hypoth.2 | Hypoth.3 | Hypoth.4 | Hypoth.5 |
fmmmmm——— fmmm e ———— fmmmm—————— pmmmmm - e fmm————————— +
| income | | [ | f |
| 51 vs 1| +1.58% | +0.33% | +0.17% | =-1.25%2 | -0.16% |
1101 Vs TI +1.64% | +0.35% | +0.08% | =-1.29% | =-0.27% |

I 1 l ! I
fmm—————— fmmmm—————— tmmmmm— - tmm———————— fmmmmm fmm—m—————— -
| wealth | l | | | |
| 51 vs 1| +3.65% | +1.74% | +1.39% | =1.91% | -0.35% |
|101 vs 1| +2.98% | +1.44% | +0.90% | -1.54% | -0.54% |
l l | 1 I l I
pmm—————— bmmmm—mm——— fmmmm—————— fmmmmm————— fmmmm—————— fmmm——————— +
Table 4.11: Average growth rates of income and wealth for the

first 50 and 100 years.

The abbreviation "S51 vs 1" refers to the average yearly
rate of growth in the years one and 51, whereas "101 vs 1" stands

for the years one and 101, respectively.
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|variable| Hypoth.1 | Hypoth.2 | Hypoth.3 | Hypoth.4 | Hypoth.5 |
b —— e e ———— e s tommmm fomm———————— -
| income | I | | I |
I | | | I I I
| 51 vs 1| +0.28% | -0.97% | -1.13% | =-1.25% | -0.16% |
|101 vs 1| +0.64% | -0.65% | -0.92% | =-1.29% | ~-0.27% |
I | | I I I |
fmm——————- fmmm——————— Fmmmm—————— fmmmmm fommm——————— fommm +
| wealth | | I | | I
| I | | | I I
| 51 vs 1| +0.43% | =-1.46% | -1.81% | -1.89% | -0.35% |
101 vs 1| +0.73% | =-0.76% | =-1.30% | -1.91% | -0.54% |
| I | I I | |
tommm————— tmmm——————— tmm———————— e Fmmmmm e +
Table 4.12: Average growth rates of income and wealth as

compared to the control simulation.

The educational program increased the rate of growth of
both personal wealth and income to close to 0.7% in the long run,
while all forms of taxes obviously reduced the average amount of
wealth and income kept by households. Remarkable in this context
seems that contrary to hypothesis five the highest reduction
effect 1is caused by the income/inheritance tax and not by the

wealth tax.

Looking back to the results that came out of the simula-
tion it has to be admitted that despite all a priori reasoning

-

‘there were still some astonishing things Left.
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The following statements may epitomize the main points:

The results provided by the general model correspond with
the major empirical findings in this field. This is, of
course, no proof for the appropriateness of the assump-
tions which the model is based on, but it can be stated
that there is evidence for a valid modeling procedure.
The main criteria determining the long run inequality of
an economy are the human capital stock and the human
behavior within the society as far as it is relevant for
economic decisions. Whenever these variables are fixed
and are not subject to change, the distribution of physi-
cal capital seems to tend to a steady state value.

Public education in the form used in the model 1increases
the average amount of physical capital of a household. A
countereffect, however, increases also the variation of
the distribution. It is hard to say whether or not such a
situation 1is preferable from the point of view of redis-
tribution.

The highest redistributive power is in a really progres-
sive income and inheritance/gift tax. The change in in-
equality is significantly greater with these taxes than
with the general wealth tax. This is even more remark-

able, as the wealth tax rates were extremely high.

The outcome of point four is that a real progressive

income and inheritance tax has a higher redistributive efficiency

than a general wealth tax. If it is taken into account that the
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difficulties with institutionalizing a new tax are greater than
with changinfg the structure of a given one, the idea of not

introducing a wealth tax can be justified.

If 4t is, however, no longer assumed that the policy
measures are independent of each other, this last statement has
to be revised. It could then be argued that the big redistribu-
tional effect is already performed by the income and inherit-
ance/gift-tax and nothing is left for the wealth tax. This dis-
cussion canreasiLy be ended by having a further simulation run

with the policy measures performing in reversed order.

It has been mentioned more than once throughout this
paper that the simulation deals with a fictitious economy. This
final section tries to give an answer to the guestion whether a
real economy could be simulated and, if yes, which changes would

have to be made in the model.

The problem of defining wealth was already mentioned.
Although it has nothing to do with the step from fictitious to’

real economy, it will probably cause the most problems.

Further changes in the model would have to be made to
~allow for changes in the behavior of the households that are
caused by changes in the fiscal policy. This is really a field of

research where the gualities of micro-simulation can be shown.
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Appendix One:

- wm - =

Source File of the Simulation Program

On the subsequent pages the source file of the simulation
program is listed. It is a GPSS-V program and the cross=-reference
tables are included. The Llisting of the assembled program is not

part of this Appendix One.
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- -

Development of Inequality Due to Different Initial Distributions

a) "uniform distribution"”

fmm————— fmmmmm—m e ————— e e +
| Year | Gini-Coefficient | Mean/Median Rel. | CRV |
tm————— mm—————— tmmmm—————— fmmm—————— tmmm—————— fmmm————— tpmm——————— +
| | Absol. | Av.% Ch.| Absol. | Av.% Ch.| Absol. | Av.% Ch.|
tmm———— pmmm—————— pmm—————— fommno——— e —— pmm—————— Fmm——————— +
| 1 ] 0.1491 | - = | 1.003 | =g | 26.40 | - .- |
| 11 | 0.4090 | +10.618 | 1.203 | +1.829 | 76.93 | +11.288 |
| 21 | 0.4831 | +9.983 | 1.550 | +2.197 | 94.679 |  +6.594 |
| 31 | 0.5744 | +4.598 | 2.129 | +2.538 | 123.00 | +5.263 !
| 41 | 0.6063 | +3.569 | 2.162 | +1.937 | 137.63 | +4.214 |
| 51 | 0.5949 | +2.806 | 1.857 | +1.238 | 119.84 |  +3.072 |
| 61 | 0.6745 | +2.547 | 4.336 | +2.469 | 143.52 | +2.865 |
| 71 | 0.6708 | +2.172 | 3.666 | +1.868 | 150.77 |  +2.520 |
| 81 | 0.7289 | +2.003 | 8.498 | +2.706 | 186.34 | +2.473 |
| 91 | 0.7336 | +1.786 | 8.013 | +2.335 | 198.15 | +2.265 |
| 101 | 0.7284 | +1.599 | 17.748 | +2.914 | 221.37 | +2.149 |
tpmm———— tmm—————— pommm—————— tm——————— P — fom—————— temmm————— +

Table A.1: Inequality measures for the initial uniform distribu-
tian,
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- - - -

fommm——— fomm - — e ——— - ——— fmmmm e e et TR +
| Year | Gini~Coefficient | Mean/Median Rel. | CVR |
fmm———— Fmm—————— pmmm e ——— tmmm————— fommm—————— Fmmm———— fommm—————— +
| | Absol. | Av.% Ch.| Absol. | Av.% Ch.| Absol. | Av.%Z Ch.]
tom———- et fommmmm———— pmmmm———— pmmm—————— o ———— pmmm - +
| 1 ] 0.1875 | = | 1.019 | gl | 34.61 | - |
| 11 | 0.4559 | +9.292 | 1.583 | +4.503 | 87.47 | +9.714 |
I 21 | 0.5280 | +5.313 | 1.779 | +2.825 | 107.11 | +5.811 |
| 31 | 0.5353 | +3.558 | 2.379 | +2.866 | 130.79 | +4.531 |
| 41 | 0.6293 | +3.073 | 2.692 | +2.458 | 140.78 | +3.570 |
| 51 | 0.6548 | +2.533 | 2.742 | +1.999 | 139.45 | +2.826

l 61 | 0.6803 | +2.171 | 3.881 | +2.254 | 160.57 | +2.590

| 71 | 0.6748 | +1.846 | 3.716 | +1.865 | 172.57 | +2.322 |
I 81 | 0.6694 | +1.604 | 4,601 | +1.902 | 183.19 | +2.105 |
| 91 | 0.6660 | +1.418 | 5.410 | +1.872 | 175.89 | +1.823

| 101 | 0.6627 | +1.270 | 5.423 | +1.686 | 243.69 | +1.971
pomm———— o fmm——— e ——— tmmm—————— fommm— e ———— fmmm————— fmmm—————— +
Table A.2: Inequality measures for the initial normal distribu-

tion.

¢) Logneormal distribution

fmm———— pmm . ————————————— e fmmmmm - +
| Year | Gini-Coefficient | Mean/Median Rel. | CRV |
pm—————— pmmmm———— fm———————— Y dommm—— fmmm————— R +
| | Absol. | Av.% Ch.| Absol. | Av.% Ch.| Absol. | Av.% Ch.]
pmm———— fommm————— o —————— tmmm—m——— fommmmm———— pommm e ——— fommmmm—— e +
| 1 | 0.4631 | - | 1.517F | B s | 105.47 | - |
| 11 | 0.5125 | +1.019 | 1.801 | +1.731 | 122.43 | +1.502 |
| 21 | 0.5619 | +0.972 | 2.051 | +1.519 | 116.66 | +0.506 |
| 31 | 0.5767 | +0.734 | 2.687 | +1.924 | 141.00 | +0.973 |
| 41 | 0.5918 | +0.615 | 2.782 | +1.528 153.47 | +0.942 |
| 51 | 0.64617 | +0.668 | 2.687 | +1.150 151.59 | +0.728 |
| 61 | 0.6729 | +0.625 | 3.691 | +1.493 | 167.50 | +0.774 |
| 71 | 0.6922 | +0.576 | 3.636 | +1.257 163.92 | +0.634 |
I 81 | 0.7115 | +0.538 | 5.390 | +1.597 193.20 | +0.759 |
| 91 | 0.7306 | +0.508 | 4.225 | +1.144 211.66 | +0.777 |
I 101 | 0.7497 | +0.483 | 6.908 | +1.527 231.24 | +0.788 |
Pm—————— Fmm—————— fommmm————— fmmm————— dmwmmm . +

Table ﬁgé: Inequality measures for the initial lognormal distri-
bution
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How to Obtain the Inequality Measures ocut of a Table

Produced by GPSS

GPSS offers the option to tabulate variables into tables

predetermined by three parameters.

- the upper Limit of the first class
- the class width

- the number of classes.

These operations are not very flexible <concerning the
problem of that paper. As there is no possibility to predict the
development of simulation variables but in very broad Limits, the

problem arose how to get a fixed number of equidistant classes.

The problem was solved be defining relatively narrow
class widths and a large number of classes with a subsequent

manual reorganization of the table.

As GPSS tables do not provide values for the class means,
a method has to be found that allows approximations for those
means. The method used assumes the values to be equally distri-

buted within the classes so that they can be approximated by the
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class mean. The sum of this approximation over all classes 1is

compared with the effective sum of arguments and the difference

is equally divided by the number of arguments.

means in the same way.

This adjusts all

It can be shown that this approximation leaves the Gini-

Coefficient at the lowest level of all alternatives. The follow-

ing example may explaih how the method was used.

A GPSS program may have produced the following table

ENTRIES IN TABLE MEAN STANDARD DEV SUM OF ARGUMENTS ...
60 22,081 118,109.7 1,341,500
UPPER OBSERVED PER CENT CUMULATIVE
LIMIT FREQUENCY OF TOTAL PERCENTAGE
10,000 20 33.33 33.3
20,000 9 15.00 48.3
30,000 12 20.00 68.3
OVERFLOW 19 31.67 100.0
AVERAGE VALUE OF OVERFLOW 42,_000
The corrected sum of arguments is
1,341,500
- 19 times average value of overflow 789,000
543,500
The hypothetical sum of arguments,
supposed egually distributed in
classes:
20 times 5,000 100,000
9 times 15,000 135,000
12 times 25,000 300,000 535,000
unexplained 8,500
per argument {(divided by 60) 207.3
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Reorganized table adjusted with 207.3

OBSERVED PERCENT CUMULATIVE CLASS PERCENT CUMULATIVE
FREQUENCY OF TOTAL PERCENTAGE MEAN OF TOTAL PERCENTAGE
20 33.33 33.3 5,207.3 7.76 7.8
9 15.00 48.3 15,207.3 10.20 18.0
12 20.00 68.3 25,207.3 22.55 40.5
19 31.67 100.0 42,000 59.49 00.0
Assumed three classes should be retained, the final re-
sult is:
OBSERVED PERCENT CUMULATIVE CLASS PERCENT CUMULATIVE
FREQUENCY OF TOTAL PERCENTAGE MEAN OF TOTAL PERCENTAGE
20 33.33 33.3 5,207.3 7.76 7.8
19 35.00 68.3 20.921.6 22.75 40.5
19 31.67 100.0 42,000 59.49 100.0
60 100.00 - 20,081 100.00 -———
Out of this information the Gini-Coefficient is calcu-
Lated.
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ABSTRACT

This paper deals with the redistribution of personal
wealth. The first part tries to answer the question whether or

not redistribution can be justified by economic reasons.

Answering this question requires the use of normative
economics. The wvalue judgements used seem to be approved in most
countries. Thus, redistribution will be considered justified if

these goals are met.

In a second part a microsimulation model was used to
select the fiscal policy measure that redistributes most effec-
tively. The behavior of 50 households is modelled and it s
assumed that the initial and subsequent generations act according
to predetermined rules. The main economic determinants of this
model are the amount of human capital and the family's ranking in

society.

A first group of hypotheses was set up to determine
whether the size of the initial distribution of wealth influences
the development of the economic system. The inequality of the
resulting size distribution of wealth and the rate of growth of
both income and wealth were wused as criteria for this

determination.



The results of the simulation provide evidence that the
influence of the initial distribution corresponding to all crite~-

ria was neglectable.

The same sample structure was then used to test three

fiscal policy measures for their redistributive effectiveness.

- A skill-oriented public education funding.
- A change of the existing income and inheritance tax
system into a significantly more progressive system.

- The introduction of a general wealth tax.

The study showed that the most effective redistribution
measure was the alteration of the income and inheritance tax. A
reduced kurtosis and variation around the mean resulted from the

implementation of this hypothesis.

The simulation results can also be used to argue that
public expenditures on education do not redistribute to a notice-
able degree if applied over all classes. Finally, the results
seem to provide evidence that a general wealth tax does not
perform the redistributive miracles that it is sometimes believed

to perform.



