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Today, there is a bipolar situation in the fertility rate: a high fertilit yrate in developing

countries and a low fertility rate in advanced countries. This paper presents a simple model

to explain the reason. Parents choose the number of children they have, and the length and

quality of their education. This paper shows that dependency of the cost of having a child

on human capital plays a critical role in explaining the reason. If the cost is independent of

human capital, there is only a positive relationship between the fertility rate and human

capital per capita. If the cost is dependent on human capital, there are several relations

between the fertility rate and human capital per capita. Cycles in human capital per capita

may happen in the latter case.
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1 ~ Introduction

Today, the world population continues to
grow at the 1.39% a year. The growth of
population causes food and exhaustible
resource shortages, and the loss of rainfor-
est. The reason for world population
growth is the high fertility rate in develop-
ing countries whose population makes up
809 of the world. Now this rate is showing
a declining tendency but remains at a high
rate (Atou, 2000). On the other hand,
advanced countries reached the stage of
low fertility rate and aging population in
the 20th century. This bipolar situation in
the fertility rate can not be explained by
the first Malthusian theories. However,
Becker and Barro (1988), Barro and Becker
(1989), Becker, Murphy, and Tamura (1990)

and Morand (1999) have explained the
bipolar situation by using the relation
between the number of children and the
accurnulation of human capital. The mech-
anism is as follows.

Human capital differs from physical
capital in that the rate of return from
human capital is assumed to increase as it
is accumulated. Thus, accumulation of
human capital in itself has the property
that the more it is accumulated, the higher
the investment becomes. In advanced coun-
tries, parents like to decrease the number
of children and spend more time on chil-
dren’s education in expectation of a high
return from their investment. These deci-
sions are made in advanced countries
where the initial stock of human capital is

high. On the other hénd, parents do not
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spend time on children’s education in devel-
oping countries because human capital is
low and they can not expect high rates of
return. As a result, human capital is not
accumulated. Because parents do not
make much educational in\}estment, the
cost of giving a birth to a child becomes
lower and they tend to give birth to more
children. The relation between the initial
stock of human capital and the number of
children explains the bipolar situation in
the fertility rate.

In these models, human capital is ac-
cumulated in proportion to the time spent
by parents in teaching. Thus, there is a
trade-off between the time spent by parents
in producing consumer goods and that
spent by parents in teaching children. That
trade-off relation in the time spent by
parents plays a very important role in the
bipolar situation in the fertility rate. We
should, however, pay attention not only to
the time distribution of parents but also to
the time distribution of children. Children
also spend time on education to accumulate
human capital and in working to help his
family. It is supposed that the income of
the young becomes a relatively important
source of help in families in developing
countries. Thus, we should take into con-
sideration the trade-off between the time
spent by children in accumulating human
capital and that in producing consumer
goods.

This trade-off problem in the time spent

by children is considered in Glomm and

Ravikumar (1992) and Glomm (1997). In the
former study, children themselves decide
how much time they spend studying or
working. In the latter, parents decide how
much time children spend studying or
working. In the both cases, human capital
is accumulated not only by the time spent
on education but also by the amount of the
educational investment parents make.
Parents invest in education to support their
children and children divide their time
between education and other things like
leisure or part-time work. These decisions
describe a more real society. They show
the importance of public education. How-
ever, they did not consider the problem of
endogenous fertility. So this paper pres-
ents a simple model which considers the
trade-off problem in the time spent by
children with endogenous fertility.

This model is based on the assumption
that parents decide how much time chil-
dren spend studying or working. In Glomm
(1997), he says +

In Glomm and Ravikumar (1992),
for example, each individual when
young chooses the privately optimal
amount of time to allocate to schooling.
While such an assumption might be
appropriate for the decision to aitend
university, it does not seem appropriate
Jor the decision to attend second or
third grade. Few eight or nine years
olds can be expected to make such

decisions rationally. Pervhaps  that
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model then has to be thought of as a
model of the decision of how wmuch
post-secondary education fo obtain.

In many developing countries the
number of years school is attended is
on average very low. If a c)zz'ld attends
school for two or three years one might
assume that the relevant educational
choices are made by the pavent and not
by the child. If a parent decides that a
child attend school for only two years
the child just has to live with that
decision and it might be difficult (cost-
Iy) for the child to continue its educa-
tion when it is sufficiently old to make

such a decision independently.

I agree parental choice is important as far
as the length of education but this assump-
tion is not necessarily appropriate for only
developing countries. In advanced coun-
tries, the length of compulsory education is
on average long. It seems that there is no
room for parental choice in education.
When we take into consideration after-
school cram schools like jyuku in Japan,
parental choice as to the length of educa-
tion is thought to be very important.
Parental choice on education at the time
when their children are very young gener-
ally has a great influence on the way chil-
dren think afterward. There is, then, no
problem in applying this assumption to all
countries, I suppose. ]

Glomm (1997) shows that the working

time in youth is decreased as human capital

per capita is accumulated. If human capi-

tal is over the threshold, the young-age

-working time falls to zero. It is thought

that this explains the high average aca-
demic background in advanced countries.
In this paper, I present two different types
of society in terms of the cost of having a
child. One is a society where the cost of
having a child is independent of human
capital per capita. The other is a society
where the cost depends on human capital
per capita.

Before presenting the model, I should
take a notice that the cost of having a child
is assumed to consist of two parts in this
model. One is the cost of rearing a child
and the other is the cost related to educa-
tion. I propose the former as purchases of
goods for a child to live and the latter as
the cost to support children in educational
pursuits, for items like books, educational
material, or the fee for after-school cram
school. We can think of it as the quality of
education that encourages children to
study. In the literature, this is often
assumed constant. However, especially in
advanced countries, it seems to have risen
along with accumulation of human capital.
Thus, I assumed that both the costs of a
child are dependent on human capital. To
show this assumption plays an important
role in the relation between the economic
growth and the fertility rate, I first present
a model where both the costs are not depen-
dent on human capital. After that, a model

where both these costs of having a child
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depend on human capital is presented.

In the former model, it is shown that the
time spent by children working, the quality
of education, and the number of children
are constant. The number of individuals
with the same human capifal increases.
Thus, the stock of human capital grows but
human capital per capita is not increased.

In the latter model, the same situation
concerning endogenous fertility is pointed
up in the conclusion, as in Glomm (1997).
The youth working time decreases as
human capital is accumulated. Because the
cost of having a child depends on human
capital in this type of society, the number
of children is decided according to the
elasticity of the cost of rearing a child with
respect to human capital. The quality of
education is decided according to the rela-
tion between the elasticity of the cost of
rearing a child and the cost of improving
the quality of education.

This paper is organized as follows. A
general model is presented in the section 2.
In the section 3, the model premised on the
assumption that both types of cost on a
child are constant is analyzed. In the sec-
tion 4, the model premised on the assump-
tion that they depend on human capital is
analyzed. I summarize the discussion and
offer a few concluding comments in the

section 5.

2 The Model

I consider an overlapping generation

framework in which individuals live across
two periods: young and old. All individ-
uals are identical within each generation
and I assume that they choose the number
of children and the length and quality of the
children’s education. 1 define agents who
are born at time t-1 and become old at time
t as members of the t-th generation.

Each individual’s utility depends on his
old-age consumption, the number of chil-
dren, and human capital of their children.
The utility function representing these
preferences is
U=ln citaln n+Bn by, @>0and g>0.

ey
where U, is the utility of the #-th genera-
tion, ¢; is old-age consumption, 7, is the
number of children and « and g are the
degree of paternalistic altruism toward the
number of children and human capital of
children, %,., at time ¢.

Individuals, when they are young, are
endowed with one unit of time which can be
allocated to education or to labor activ-
ities. When old, individuals are endowed
with one unit of time which is supplied
inelastically to labor activities. Earnings
for the young are determined by the pro-
duction function

wi=2L. (2)
where w? denotes earnings of the young
who are born at time ¢, A the productivity
of the young, and /, the time allocated to
work. We can understand that this produc-
tion function describes the help of children

in a family evaluated by consumption
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goods. Earnings for the old are determined
by the production function
wo=qh,. (3)
where w? denotes earnings of adults who
are born at time 7—1, g is the productivity
of human capital and 7. is the stock of
human capital in old age at time . Total
family income at time ¢, m,, is given by
me=nawl+wi. (4)

Human capital is accumulated accord-
ing to the learning function
e =00 —1)elhi 6>0,and &, y=(0, 1).

&)
where(1—1/,) is the time allocated to educa-
tion and e; is the quality of education.

I define the cost function of rearing a
child as ¢(h,), the cost function of the
quality of education as =(%). These
depend on the human capital of parents
when ¢’(/,)>0 and z’'(%,)>0 for any /,=0.
The family budget constraint at time ¢
becomes

cetnp(he)+ n(he)es) = m,. (6)
The population of the f#-th generation
grows according to the following function,

N, =n.N, (N

where N, is the number of the ¢-th genera-
tion. The following parameter restrictions
are assumed throughout the paper:
Assumption 1. A < ¢(h,) for any k=0,
Assumption 2. > (1 +y).
Assumption 1 is that children are net finan-
cial burdens to parents although they work
full time in youth?®. Assumption 2 is that
the altruistic value of the number of chil-

dren is more attractive than the altruistic

value from accumulation of human capital
by decreasing the number of children. It
ensures interior solutions of the number of
children and the quality of education.
Each of the #-th generation parents
solves the problem,
max In ¢+« In n,+8 In kb, (8)

Ce,ne, e, e
s. t. coHnlp(he)+ n(hy)er) = my,
M= M Al + qhy,

hf+1=5(1~1¢)e§hf, ZtEU-): 1]-

3 Constant Costs of a Child

I assume that costs of a child are constant,
¢’ (h)=0 and ='(h,)=0 for any h,. I define
the cost of rearing a child and the cost of
the quality of education as ¢ and x, respec-
tively. Substituting the constraints and the
cost for a child into the objective function
rewrites the maximization problem as
max ln{ﬂtllt-l‘ ghi—nd+ me,)}

+alnn+pIn6(1—1)elkh. (9)

An equilibrium for the constant costs of a

child is a collection of sequences {e, #., L,

Beo1}os such that given k., {e., 7., [} solve
the maximization problem.

The first-order conditions for interior

solutions are

__/Ut-i-é-i-net :i (lOa)
Ce 71’
M ﬁl’ (10b)
C; &
An, . B
Ce o 1'_ lt . (10(:)

The optimal solutions become,
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N TR
A__ (p— ’1)

SA PTG D) g (D)
jaz Ala—By)—pp (11c)

T MHa—p+y)}
I define D as

[ —a(l+a){p—1)
(a—p(1+y)qh)?
—(1+a)x
qh:
(1+a)2r
aqhy

—(+a)x
qh:

~(1+8y)z*(a— L+ 5))?
By(p—1)?

An(a—p(1+v))
(p—21)?

(1+a)21
qh:

Az(a—pB0+y))
(¢—1)

—(1+8)Aa—p1+y))?
Blg—21)

which is the Hessian matrix. It satisfies
—a(lt+a)(é¢—21)

(a— B0+ y)qh.)? <0, (122)
—a(l+a)(¢—21)
(a—p+y)qh)?
—(+a)z
qh;
—(+ta)z
qh.
—(1+8y)aa—p(1+y))?
By(d—1)*
~lempiarat

—a(l+a)P(p—1)*
(a—pB(1+y)gh)
—(1+a)z
qh.
(1+a)r
qh.

—(14+a)?x
qh:

—(1+By)a¥a—B1+y))?
By(d—21)?

Ar(a—p(+7)
(¢—1)
(1+a)2r
qh.
An(a—p1+y)
(¢—21)
—(1+8)1 a—p(1+y))?
Blp—2)?
_ _(+ta)yla—pA+y))3(zr)?
y(B(é—1)qh.)?

The second order conditions are always

<0. (12¢)

satisfied.

Equations (11) denotes that there is a
positive relation between the number of
children and human capital as long as
Assumption 1 and 2 are satisfied. The
number of children has nothing to do with
the cost related to education. It implies
that parents only care about the cost of
rearing a child when they decide how many
children they give birth to. The quality of
education and young-age working hours
are independent of the productivity and
human capital. This means that accumula-
tion of human capital raises the fertility
rate but has no effect on the level of educa-

tion in time and investment.

Proposition 3.1. If costs for a child are
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assumed constant, accumulation of human
capital increases the fertility rate and has
no effect on education in time and invest-
ment. The length and quality of education
are constant over the accumulation of

human capital.

This also shows that the degrees of
paternalistic altruism toward the number
of children(«) and toward human capital
per child(4) have opposing effects on #,, ¢*
and /*. Greater altruism toward the num-
ber of children(«) raises the fertility rate
and reduces the length and quality of edu-
cation. Greater altruism toward human
capital per child(g) reduces the fertility
rate and raises the length and quality of

education.

3.1 The Steady State with Constant Costs
of a Child

We define a steady state as a situation

where the various quantities grow at con-

stant rates. The steady state corresponds

to oy = hy= I3,

RE={6(1—1*)(e*) . (13)
which is the stable steady value as long as
8<1. Since h} is constant in the steady
state, #, ¢, ¢ are also constant. The corre-

sponding fertility rate becomes

nhi= Wg—g—hi. (14)

Proposition 3.2. In the case of the con-
stancy of costs of a child, human capital
per capita becomes constant in the long run

so the fertility rate also becomes constant.

The per capita quantities h, n, ¢, e, and [ do

not grow in the steady state.

The constancy of the per capita magni-
tudes means that the levels of variables
grow in the steady state at the fertility
rate, n.

These corresponding relations might
describe societies in developing countries.
The stock of human capital grows at a
constant rate. The number of children also
grows at a constant rate but the per capita
stock of human capital becomes constant
in the long run. The furthering of human

capital per capita does not occur.

4 Increasing Costs of a Child

In this section, I assume that costs of a
child depend on parental human capital,
¢'(h)>0 and z'(h)>0 for any 2>0. In
the last section, the costs of a child are
constant. It means that having children
needs only the constant amount of goods
like food and that the cost related to educa-
tion keeps constant even if human capital
is accumulated. Does the assumption
describe real societies in advanced coun-
tries? Not only the cost of goods a child
consumes but also the cost of educational
investment has become more ekpensive, as
the quality of the living environment has
increased. It is supposed to be appropriate
to think the costs of a child are éffected by
accumulation of human capital. In this

section, I present a model where the costs
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of a child are assumed to depend on human
capital, which represents the level of the
living environment in a sense.

According to the equation (8) and the
assumption of the proportionality of the
costs of a child to human caf?ital, ¢ (h)>
0 and #z'(h)>0 for any %.>0, the maxim-
ization problem becomes

max In{m, AL+ ghy—n ¢ + ze,)}

+aln n,+pIn 6(1—L)elks. (15)
The first-order conditions are
. llg’*‘ ¢(h¢) + 7[(]2;)3,3 — [24

. e (16a)
nzﬁ(ht) :ﬁ_’L (16b)
Ct e’
An, _ B
o S1-T (16c)

An equilibrium for the constant costs of a
child is a collection of sequences {e;, 7, 4,
Mun Yoo such that the given &y, {e, #., L}
solve the maximization problem.

Substituting equations (16a) and (16b)
into equation (16c) leads to the optimal
length of young-age working time,

— A—(a—‘ﬁ )_ﬂqﬂ(ht)
¥ P e )

Equation (17) implies that the optimal

length of young-age working time, 4, is a
decreasing function of human capital. The
optimal length of education, (1—1£), is, on
the other hand, an increasing function of
parental human capital. This means that
there is a threshold level, Al= ¢

<_/1_(_01_E_QL)> so that 1— =1 if k> h*. ¢~

(+) is the inverse function. If the productiv-

ity of the young is relatively low, the length

of young-age working time becomes zero
at the lower stock of human capital.

This relation between the length of
young-age working time and human capital
is different from the one in the case of the

constant costs on a child. Because the

“costs that depend on human capital and on

the productivity of young-age work are
constant, the burden of having a child can
not be constant as human capital is ac-
cumulated. It shows the possibility that
parents prefer improving the quality of
education. Thus in growing economies, the
length of young-age working time gradu-
ally decreases. This is not the case with
constant costs of a child. This negative
relation between the length of youngage
working and human capital is the same as
in Glomm (1997).

Proposition 4.1. If the cost of a child
depend on hwman capital, the length of
young-age working time is a decreasing
Junction of hwman capital. It becomes zero

if hwman capital is over the threshold.

The solutions to the maximization prob-

lem are

Aa—By)—pd{h) _ 50 - L
L= a0ty 72 if h<ht,

0 if he=h*,
(18a)

{ —ﬁ(1+ )} he Bg L
(Fa)gh—2y =7t i <t

(a“‘@x)qit — . Bb
(1+a)¢(hi) =

ny=
if =it

(18b)
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and
{$(h)=AYBy  — sa - .
ey aly =" R<h,
&r—
_ Byd(h) . .
(a—pBy)nx(h) =é: if h,=h"
(18¢c)

According to equation (18b), there are the
following relations between the optimal
number of children and human capital. I

define the elasticity of ¢ with respect to 7

as 6,= qS((h;ZZ)ht >0. If human capital is

less than the threshold, —%Z—‘— becomes
t

fl’]z =0 if 1%{7&. (19)

where ns%i. The value of ¢(/)—

A represents the net cost of rearing a child
when a child works full time.

According to equation (19), the relation
between the number of children and human

capital becomes positive when the value of

the elasticity divided by the ratio of the net

cost of rearing a child to the gross cost of
rearing a child, #, is over 1. The increase
of the elasticity divided by the ratio of the
net cost of rearing a child intuitively is the
increase rate of the net cost of rearing a
child caused by accumulation of human
capital. When it is less than one,-it repre-

sents a decrease of the net cost of rearing a
child. Thus, in the case of %’L< 1, accumu-

lation of human capital increases the num-
ber of children.
If human capital is over the threshold,

the relation between the number of chil-

dren and human capital becomes relatively

simple. It becomes

f;,z 20 if 0,1 (20)

6,>1 means that accumulation of human

capital increases the cost of rearing a child.
Parents decrease the number of children.
6,<1 symbolizes the decrease of the cost
of rearing a child caused by accumulation
of human capital. Parents increase the
number of children. If 6,=1 holds, the cost
of rearing a child is recognized as an oppor-
tunity cost for parents. In this case, the
cost of rearing a child increases at the
same rate as human capital is accumulated.
This implies that even if human capital is
accumulated, the cost does not relatively
increase or decrease. Thus, the number of
children is not effected by accumulation of
human capital.

According to equation (18c), there are
also following relations between the opti-
mal quality of education and human capi-
tal. I define the elasticity of = with respect

_ w'(h)l

to h as G.= 2(h) >0. If human capital

is less than the threshold, %]e;: becomes

de,
dh,

This means that individuals improve the

=0 if -%’-’—%o‘e. (21)

quality of education when the rise in the
rate of the net cost of rearing a child is
over the elasticity of the cost related to
education, which implies a relative increase
in the cost of rearing a child. The opﬁmal

quality of education is decided according to
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the relation between the elasticity of the
cost of rearing a child and that of the cost
related to education with respect to human
capital.

If human capital is over the threshold,
the relation between the optirﬁal quality of
education and human capital becomes sim-
pler. It is represented by

glii 20 if 6,20, (22)

In the case of 6,> 0., it means that the
increase of the cost of rearing a child is
higher than that of the cost related to
education, which is caused by accumulation
of human capital. In that case, parents
When

0,< 0, holds, it means that accumulation of

improve the quality of education.

human capital increases the cost related to
education at the higher rate. Parents don’t
When

6»= o, holds, accumulation of human capi-

improve the quality of education.

tal increases the cost of rearing a child and

the cost related to education at the same
rate. This means that accumulation of
human capital does not increase either the
number of children or the quality of educa-
tion. The quality of education is decided
according to the relation between the elas-
ticity of the costs. The relation is not
effected by the accumulation of human
capital when ¢,=o0, holds. Thus, there is
no relation between the quality of educa-
tion and human capital. According to the
relation between the elasticity of the cost
of rearing a child and of the cost related to
education, the following proposition is con-

cluded.

Lemma 4.1.1. Human capital per capita
does not grow unless the elasticity of the
cost of rearing a child is greater than the

elasticity of the cost related to education.

According to the Table 1, we can easily

Table 1 The relations between the number of children and quality of education and the

stock of human capital.

- onz1 0.<1, L1 ngy
7
R = T e g
=0 =0 =
o< e, (D) ZZ: <0, (E) ‘é}: so:%> 0, (7 %z >0,
%> g, —[‘Z"Z—iz: Zlel‘t <0 fzf]‘;'t 0= ;{Z <0 %ZM%Q
%S Ge (& ZZ‘ (H) g}i‘ <0= ‘ZZ: >0, (1) g’Zc
= o=t s
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see that the number of children is decided
only by the elasticity of the cost of rearing
a child. The quality of education is, on the
other hand, decided by the relation between
the elasticity of the cost of rearing a child
and of the cost dépendent on education. If
the elasticity of the cost of rearing a child
is, for example, over 1 and it is greater than
that of the cost related to education, accu-
mulation of human capital only decreases
the number of children and only improves

the quality of education over time. This is
in situation (A). If 6,>1, %2 6o, and 6, <

o, hold, the number of children decreases at
all times but the quality of education
improves for a while and decreases at last
as human capital exceeds the threshold.
There may be a cycle in accumulation of
human capital. This is in situation (D).
When the elasticity of the cost of rearing a
child divided by the net burden ratio of
rearing a child is less than‘ that of the cost
related to education even if it is over 1, the
number of children and the quality of edu-
cation .decreases as human capital is ac-
cumulated. Thus, human capital is not
accumulated and the number of children
becomes larger. This is in situation (G).
There are many relations between the
number of children and quality of educa-
tion and human capital. “Where the con-
stancy of the cost of a child is assumed, we
concluded there is a strictly positive rela-
tion between the number of children and

the amount of human capital. This implies

that the assumption describes the situation
in developing countries. If the costs of a
child are assumed to be on human capital,
several relations can be described. If ¢,=
1 and 6,= 0. hold, which means the econ-
omy is in situation (A), it describes the
relation among the number of children,
quality of education, and human capital in
advanced countries. It is thought that there
is a positive relation between the number
of children and human capital and stagna-
tion in human capital in developing coun-
tries. This is described as situation (I). If
we can consider the stagnation as a cycle in
human capital, developing countries are in
situation (F). By dividing the cost of a
child into two parts and assuming the costs
depend on human capital, several situations
can be described. This implies that the
elasticity of the cost of rearing a child and
that of the cost related to education with

respect to human capital deserve study.

4.1 The Steady State with Increasing
Costs of a Child

We define a steady state as a situation

where the various quantities grow at con-

stant rates. To consider the growth of

human capital, I specialize the cost func-
tions of a child as®

¢ (h)=hs, 0<e <1, (23)

w(h)==mht, 0<p<1. (24)

Then the equilibrium law of motion for

human capital per capita is
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01— 129 (ef)hs

oy =
1 5{(a

if h<h",

Th{EOEGf B> Rt

"ﬁy)n}
(25)
When k,>Hh" holds, the growth rate of

human capital per capita becomes

— Beer VB
(1+g)= he ~‘9((cr—,5’3/)7r

)7122( £~p)+8-~1

(26)
It is dependent on the value of y, &, p, and
& whether human capital per capita grows

or not. The following relations are con-

cluded as long as 49(( >7>1 holds.

__ 8
a—fy)n
Proposition 4.2. 1. If y(e—p)+6<1 holds,

human capital per capita converges to
L
the value, IZEE{—ML}_’“'T'-WW v, It is
(a—py)x

human capital per capita in the stable
steady state.
2. If y(e—p)+8=1 holds, human capital

per capita grows at the constant rate,

5(___@/&*)’.

(e—py)=

3. If y(e—p)+6>1 holds, human capital
ber capita grows at the increasing rate
over accumulation of human capital.

[ A
HE-pree=t 78

The value of IzﬁE{@%}

human capital per capita in the unsta-

ble steady state.

For 6’( >7>1 to hold, the fol-

By
—E__~
a— By

¢

7
(a—py)x

lowing condition is required;

<_¢19_> If 4=1 is assumed, the condition

becomes simplified,

By

-;2_”—-—3 >1. (27)
@

This implies that the rate of direct return
from education, ﬁny—, needs to be over the

rate of direct return from having a child,

a—pfy
3

5 Concluding Remarks

I'have examined a model where the parents
choose the number of children they have,
and the length and quality of their educa-
tion. Where the cost of a child are indepen-
dent of parental human capital, the optimal
length and quality of education are con-
stant and the fertility rate is an increasing
function of human capital. The stock of
variable quantities grows with the number
of children.

Where the cost of a child depend on
human capital per capita, the optimal
amount of time spent working in youth
decreases as human capital is accumulated.
The number of children is only dependent
on the elasticity of the cost of rearing a
child. The quality of education is, on the
other hand, dependent on the relation
between the elasticity of the cost of rearing
a child and that of the cost of the improv-
ing the quality of education.

This paper describes the importance of
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the relation between the cost of a child and
human capital. If the costs of a child are
not related to human capital, they gradu-
ally become a lesser burden as human
capital is accumulated ; thus, the fertility
rate becomes higher over accuinulation of
human capital. There is a simple relation
between the number of children and human
capital. If the costs of a child depend on
human capital, they may be a proportional
burden on parents although human capital
is accumulated. Whether or not the num-
ber of children decreases depends on the
elasticity of the cost of rearing a child.
The quality of education is decided by the
relation between the elasticity of the cost
of improving the quality of education and
that of the cost of rearing a child.

In this model, there are assumed only
two ways to invest for parents: children
and accumulation of human capital. That
is why the quality of education is decided
entirely according to the difference
between the elasticity of the cost of rearing
a child and of the cost related to education.
There is actually an another type of invest-
ment : accurnulation of physical capital. It
will be necessary to consider this alterna-

tive method.
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Notes

1) This implies that I neglect the young-age
consumption for simplicity of calcula-tion.

2) See Barro and Becker. This assumption is
calculated as the condition where giving a birth
to a child has positive utility for parents.

3) This specialization does not satisfy the
assumption 1 when /2,=0 holds. If individuals
are born with at least one unit of human capi-
tal, the cost of rearing a child can satisfy the
assumption 1. Or if the cost function is special-
ized as ¢hi+p, the cost of rearing a child can
be over the value of A1 even if /&,=0 holds. p is
the minimum cost of rearing a child. When
human capital per capita is over the threshold,
p becomes relatively small. It can be negli-
gible. By considering the case of /,=0 in this
way, the discussion of this specialization which

follows is thought to be reasonable.
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