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@ Why does the wealth distribution in U.S. displays the following
characteristics?

o A Gini coefficient as high as 0.78
o Skewness to the right
e Pareto tail

@ | propose a parsimonious model including bequest motives and
investment risk to match these three features in the data.
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Three Features

e Gini and Quintiles (Castaneda, Diaz-Gimenez and Rios-Rull (2003))

Economy Gini | First | Second | Third | Fourth | Fifth
United States | 0.78 | —0.39 | 1.74 5.72 | 13.43 | 79.49

Top tail

Economy 90th — 95th | 95th — 99th | 99th — 100th
United States 12.62 23.95 29.55

@ Pareto tail. Using the richest sample of the U.S., the Forbes 400,
during 1988-2003 Klass et al. (2006) find that the top end of the
wealth distribution obeys a Pareto law with an average exponent of
1.49.
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A continuous time OLG model

There is a continuum of agents in the economy.

Finite life. Each agent gives birth to one child when he dies.

o Scenario (i) No uncertainty of life span. Thus the age cohort has equal
size.

e Scenario (ii) Age-dependent death rate. Thus the economy has realistic
age cohort distribution.

Agents may have bequest motives.

@ Investment risk within lifetime. This work is different from Behabib
and Bisin (2008).
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Agent’s problem

Te(s)'™7 g6 [(A=Dw(T]T g7
ma E/ e 06—t gs 1 e 0(T—1)
c<t>,¢x(t>{ e 1o X 1—1 }

st odw(t) = [(1-1)m(t)+ (1 -7)p—(1-1)r)p(t)w(t)
—c(t) +w+T]dt
+(1—1)op(t)w(t)dz(t)
where w is the wage rate, I is the government lump-sum transfer. T
is capital income tax rate.  is estate tax rate.

@ The agent’'s human wealth

.
h(t) = / (w +T)e (-Dr=0)gs
t
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Policy functions

@ The agent's policy functions are

c(t) = a(t) "7 [w(t) + h(2)]

p(ow(®) = D8I () 4 ()

where
(x(1 =) !
a(t) = + ((x(l — OV 4 ) )

v 121 0
-5 (1—T)”+§7T]—;

({5211 = 1) + 322 = 2)(T - 1)) - 1)

And
2

d(w(t) + h(t)) = ((1_T)r+(p;0§) —a(tr#) (w(t)+ h(t))a
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Wealth accumulation within lifetime

o Let x(t) be the total wealth, i.e. the sum of physical wealth and
human wealth.
x(t) = w(t) + h(t)

From proposition 1, we know

dx(t) = ((1 — )+ (p7;£)2 - a(t)—i> x(t)dt + %x(t)dz(t)

@ The end-of-life wealth is
w(T) = x(T)

= (M- ) a(0) Fel(E T = g

v 2072
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Intergenerational wealth connection

@ Let T,2T,3T,---, nT,--- be the born time of generation 1, 2,
3'...' n---. Let

x1=x(T), % =x(2T),x3 =x(3T), -+ ,x, = x(nT), -+

@ Bequest Movement

Beguesr Beguesr Beguesr Beguesr

0 T 2T

5O

Tlustration of Bequest Movement in a Linage
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Equation discribing wealth connection

@ Agent's starting wealth includes received bequest and human wealth

Xn+1
= (1-w((n+1)T)+ h(0)
_ ( x(1—¢ )7 (1—1) r—9+(P2;Ur2)2)T+P,Y_;z(T)]Xn
o Let
(X DNT L (A-Tr—8 (p—r? _ p-r
pros = (M9 e (D=0 il 7y £t )

Note that p, ., is lognormally disributed.

Thus
Xn+1 = Ppp1Xn + h(0)
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Distribution of starting wealth

@ By Sornette (2006) and Goldie (1991), the starting wealth displays an

asymptotic

where

Pareto upper tail, i.e.

P(x(0) > x) ~x#
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Wealth distribution conditional on age

@ The Pareto tail of the starting wealth distribution implies that wealth
distribution conditional on any age also displays Pareto tail with the
same exponent.

@ Hump shape of wealth accumulation.
If

r-1 L=y 8 1
o< ((1 wrt 2y0? ) I (x(1—Q)r-1)7

then the mean wealth of the age cohort has a hump shape.
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Wealth distribution of the whole economy

@ The wealth distribution of the whole economy displays a Pareto tail of
the same exponent as that of the starting wealth distribution.
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Age-dependent death rate

o Let 7t(t), t € [0, T| be the death rate of agent. Define

and

@ Agent's problem
! V()T oot

mgz{Et/t (v, t)[/t T e 0=t gs

[(A=DZMI" o

I e v av}

st. dw(t) = [1-—7)m(t)+((1—71)a—(1—1)r)p(t)w(t)
—c(t) — P(t) + w+T]dt
+(1—T1)op(t)w(t)dz(t)

+X
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Intergenerational connection

o Now let t1, tp, t3,--+, ty,- -+ be the born time of generation 1, 2,
3'...' n,..._ Let
x1 = x(t1),x =x(t2),x3 = x(t3), -+, xp = x(tn), - - -
@ We have

Xn+1 = Pp11%n + h(O)

where
x1-0)7  (1-1r—6 (a—r)>
Pny1 = WGXP{[ v + 2702 J(tns1 — tn)
e ltr) — =)
@ Pareto tail
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Calibrated Economy

o Parameters. 8 = 0.04, r =0.01, vy =25, « =0.08, 0 = 0.2, x = 15,
{=0.19, T =0.25, t € [20,91].

@ Gini and Lorenz curve.

e Gini and Quintiles
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Economy Gini | First | Second | Third | Fourth | Fifth
United States | 0.78 | —0.39 1.74 572 | 13.43 | 79.49
Model 0.76 0.6 2.6 581 | 12.67 | 78.32
e Top talil
Economy 90th — 95th | 95th — 99th | 99th — 100th
United States 12.62 23.95 29.55
Model 11.9 21.34 31.91

Wealth Distribution in Finite Life with Investr

April 14, 2009

15 / 22



Lorenz Curve
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Pareto Tail

@ Pareto exponent. y =1.6545.
o Log-Log plot

Log-Density
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Wealth Accumulation Path

x10° Wealth Accumulation Path
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Average Wealth of Age Cohort

X105 Mean Wesith of Age Cohatt

Average Wealth
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Density of Wealth Distribution (model)
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Density of Wealth Distribution
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Plan to Do

o Tax effect
o Disentangle inequality

@ Wealth dispersion and consumption dispersion with aging
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