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® |[ncome = Employment income + Income from assets



Employment income earners who worked for less than a year

from 1951 to 2003
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Employment income earners who worked for less than a year
from 1951 to 2003
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Employment income earners who worked throughout a year

from 1950 to 2003
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Employment income earners who worked throughout a year

from 1950 to 2003
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Employment Income Earners in 1999
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Employment Income Earners in 1999
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Employment Income from 1951 to 2003
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Pareto Index

Pareto index

Kuznets’s inverted U-shaped ?

postulates that in the early stage of
modern economic growth both a country’s
gcconomic growth and its income inequality
Brises, and Gini coefficient become large. For
@developed countries income inequality shows

a tendency of narrowing, and the Gini
Coefficient becomes small

1880 1900 1920 1940 1960 1980 2000
Year
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Total income from 1951 to 2003
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Total income from 1951 to 2003
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Cumulative Probability

[
-

1
(OV)

10

Total income in 1999

| | | | |
Log-normal
1

) = ora?

DO
a
V)

log? (x/x0)

exp |~

: Gibrat index

Power law

|

~
~
~
~—
~—
~—
—
—
—
—
—
—
—
-~
—_—
—

=

110’

2x10°  3x10’
Income (yen)

4x10°  5x10’



Pareto index and Gibrat index
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2.4

Bubble economy and Pareto index
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Total income in 1999 with converted income tax data
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Total income from 1951 to 2000
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Statistics of Income database of the Internal Revenue Service
from 1960 to 1999
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Statistics of Income database of the Internal Revenue Service
from 1960 to 1999
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Cumulative probability
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Income normalized by Average (U.S.)
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Cumulative probability

Income normalized by Average (Japan)
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Income normalized by Average (U.S.)
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® |[nhcome normalized by average

® Stationary distribution
® Middle income range

® Boltzmann, exponential, log-normal

® |ncome source: employment (labor) income
® High income range (top taxpayers)

® Power law distribution

® |ncome source: ?



Income source of top taxpayers

& 2003 = 2002

Capital gains of stocks, etc.
Long-term separate capital gains
Short-term separate capital gains

Assets Retirement income
Forestry income

Income from public pension, etc.
Miscellaneous income

Sporadic income
Comprehensive capital gains

Employment | VWages & salaries

Rental income
Assets Dividends

W

Interest income
Farm income

Business income

Assets & Employment income

0

2001 = 2000

8,750 17,500 26,250
Number of persons

35,000



Income source of top taxpayers

@ 2003 = 2002 2001 = 2000

Capital gains of stocks, etc.
Long-term separate capital gains
hort-term separate capital gains
Assets Retirement income

Forestry income
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Miscellaneous income
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Dividends
Interest income
Farm income
Business income

Assets & Employment income-SO0,000 0 500,000 1,000,000 1,500,000
Amount (million yen)

Assets




® |nhcome source in high income rage
® Employment income (Labor income)
® |ncome from assets

® |ncome = Employment income

+ |ncome from assets



Model

® |ncome = Employment income + Income from assets

® Employment income process

Employment income
w;(t+ 1) =luw;(t) + sew(t) =1~ N

The trend growth rate of

Reflective lower bound:
| . e, = N(0,1) . .
employment income, 4, subsistence level of income
reflects an automatic S determines the level of w; (t) > @(t)

growth in nominal wage.  income for the middle class

w(t) =vw(t —1)
We choose s = (.32 v =1.0673
to fit the middle part of

We use an average
Inflation rate for the
period 19611999, the empirical distribution e arierigle el [Bis e
the nominal income per capita
u = 1.0422 P P



® Assets acumulation process

Assets a; (t + ].) — -CLZ' (t) - Wj (t) — G (t)
Consumption

ci(t) = w(t) + b ai(t) +wi(t) — w(t) }

Subsistence income determines the minimum
level of consumption

b = 0.059 is chosen from the empirical
range (0.05--0.1) estimated from Japanese
micro data in 1990s by Hori et al. (2003)
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® |ncome

~

I;(t) = wi(t) + Elvi(t) — 1]ai(t)
® Normalized incgme

I;(1)
B (L)

® Pareto index in the steady state

I;(t) =

t) —cl(t
Z = tlim w(<) (t)s( ) steady state value
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22
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Cumulative probability

Simulation Result
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Cumulative probability

Simulation Result

= {Op taxpayer list
tabulated data
%  asset (household)
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Simulation Result
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Cumulative Probability
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Cumulative probability

Parameter Sensitivity
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Cumulative Probability

Parameter Sensitivity
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Simulation Result (U.S)

10°F e fwz(t —|— 1) — uwz(t) —|— se@ (t)
- w(t) =vw(t —1)

o B a;(t +1) =vi(t)a;(t) + wi(t) — ci(?)
2 ci(t) = w(t) + b as(t) + wi(t) — w(t)}
‘-c.é —2;_ 1D’Y=N(y,:€2)

o 10°E
S f w=1.0308, s=037, ov=1.0525
A, L b=0018, y=-0.029, z=0.3122
2 107F E
F=R :
=z :
= )
S 107 F E
O - ® 1971 US data \\
10_5:_ ® tC\"t ~. =
'6 ] | | | I | |l | | | I | |l | | | I | |l | | | I | |_
10—
10 10’ 10' 10” 10°

Normalized Income



Questions

Can we know the low income distribution?

Can we obtain a model explaining the income growth
distribution?

Can we know characteristics of money flow networks?
Can we understand economics as complex networks?
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