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ABSTRACT

Korea is entering the class of aging population nations. This paper
investigates the extent demographic factors and the aging population affect the
saving rate, using an extended life-cycle/permanent-income hypothesis on
saving. The results of the tests with Korean household survey data from 1977 to
2002 reveal that real saving rates increase when the duration of lifetime and per
household real disposable income rise, and decrease when the growth rate of
income and net worth-to-GDP ratio rises. The growth rate of per household real
disposable income has negative effects, suggesting that households calculate
their life cycle income in a forward looking manner. The elasticities with
respect to a change in the lifetime horizon and the growth rate of per household
income are 0.58 and -0.03, respectively. A one percent rise in the net worth to
GDP ratio reduces the saving rate by 0.3 percent. A one percent rise in per
household income increases it by 0.33 percent. The younger-age and the
elder-age dependency ratios have insignificant effects on the household saving
rate behavior. When Korean life expectancy rises, the private saving rate
declines modestly and the government saving rate declines substantially. The
economy's real net saving rate declines from 33 percent in 2002 to 30 percent
by the year 2030.
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l. Introduction

As life expectancy increases, the old -age population has been grow-
ing rapidly in Korea. As a result, Korea is entering the class of “aging
population nations”. The aging of a population raises some important
issues and challenges ahead that need to be addressed. It raises micro-
economic issues of health care, housing, and other related services for
the purpose of improving the welfare of the elderly. It also raises some
macroeconomic issues for any nation, in particular, their implications
for government budgets, productivity, economic growth, financial mar-
kets, and foreign exchange markets.! So far, it appears that the aging of
the population has not affected the social, political, and economic condi-
tions of Korea. However, as the aging population increases, it is ex-
pected to have a significant impact on the economy.

The growth per head in an economy depends on the saving rate and
productivity conditions. Hence, one of the central questions we need to
answer is how much demographic factors affect the nation’s saving rate.
In light of the importance of the saving rate, one of the focuses of this
paper is on the effect of demographic factors including life expectancy
on the household saving rate, using an extended life-cycle/permanent-
income hypothesis. We attempt to test the life cycle hypothesis with
Korean household survey data from 1977 to 2002. We also test whether
age dependency ratios would have an effect on the household saving.
Then, we estimate the effect on Korea’s national saving rate of increased
lifetime expectancy.

Following this introductory section, section Il discusses the age pro-
file of the population and labor force in Korea. The old -age dependency
ratio and the two aging population indices show an upward trend in
Korea. Section I1l presents the saving rate choice of individual consum-
ers under the intertemporal -utility -maximization rule. Section IV sets
up the econometric specification of the life -cycle hypothesis of saving
rate behavior. Section V presents the data bases. Section VI discusses
the empirical results obtained using annual data on Korean households
from 1977 to 2002. Section V examines the effects of the dependency ra-
tio on the household saving rate. Section VI discusses the effects of im-
provements in life expectancy in Korea on the saving rates. Section VII
offers a summary and some concluding remarks.

! For research on the implications, and other related issues, see Cutler, Potterba, Sheiner and
Summers (1990), De Serres and Pelgrin (2002), Kohl and O’Brien (1998), Masson and Tryon
(1990), and Turner,Giorno, De Serres, Vour’h and Richardson (1998). For descriptive analyses of
aging in Korea, see Bang Hong Ki (2003), Korea Development Bank (2003), Lee Eun Mi (2002),
and Lee Hae Hoon (2002).



II. The Age Profile of the Population and
Labor Force

1. Population

The population of Korea was estimated to be 25 million in 1960 and
the male and female populations were 12.5 and 12.4 million, respec-
tively (see Table 1). The population growth rate declined from 2 percent
per year in the 1960s to less than one percent per year in the 1990s. The
growth rate of Korea's population in the year 2002 was about 0.6 per-
cent. The life expectancy in Korea increased greatly, from about 55
years in the 1960s to 75 years in the 1990s. In recent years, the life ex-
pectancy of females was 8 years longer than that of males . Currently
life expectancy is growing at 0.7 percent per year.?

The proportion of the population under the age of 14 steadily de-
clined from 43 percent in the 1960s to 21 percent in 2002. The proportion
of the population between ages 15 and 64 , which is the economically
active population, rose from 54 percent in the 1960s to 71 percent in the
year 2002 (see Table 2).

The share of the elderly or aged population, i.e., those 65 and older,
rapidly increased from 3.4 percent in the 1960s to 8 percent in the year
2002.3 As a result of longer life expectancy and a lower total fertility rate,
the proportion of the elderly population above 80 increased from 0.3
percent in the 1960s to 1.2 percent in 2002.

The elderly dependency ratio is defined as the ratio of the elderly
population to the economically active population. The Korean elderly
dependency ratio increased from 6.3 percent in the1960s to 11.1 percent
in the year 2002 and has been rising at an increasing rate(see Table 3). In
recent years, the elderly dependency ratio grew at more than 4 percent
per year. Korea has experienced a rise in the elderly dependency ratio
almost equal to that of other OECD countries.

In Korea, the elderly population has been rising while the younger
population has been decreasing since 1960. The ratio of the elderly
population to the population under 15 increased from about 7.9 per-
cent in the 1960s to 38.5 percent in 2002. The ratio has grown at an in-
creasing rate from a negative 0.6 percent rate in 1960 to 5.9 percent rate
in 2002. Although the ratio is called in the literature an index of the ag-
ing population, it reflects more appropriately how many elderly per-

2 For descriptions of aging population phenomena in Korea, see Lee, Eun Mi (2002) and Bang
(2003).

¥ The share of the elderly population is lower than the average share of OECD countries of
about 13 percent.
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<Table 3> Dependency Ratios and Index of Aging

Young Age Elderly Index of Aging
Dependency Ratio Dependency Ratio

Year Growth rate% Growth rate % Growth rate%
1960 | 79.41 6.27 7.90

1965 | 81.21 0.49 6.20 -0.21 7.63 -0.70
1970 | 77.19 -1.36 6.06 -0.39 7.85 0.97
1975 | 65.18 -3.71 5.95 -0.43 9.13 3.28
1980 | 54.31 -3.89 6.20 0.86 11.42 4.75
1982 | 51.80 -2.36 6.27 0.56 12.11 2.92
1983 | 50.21 -3.12 6.33 0.95 12.61 4.06
1984 | 48.17 -4.14 6.40 1.10 13.29 5.24
1985 | 45.98 -4.65 6.51 1.64 14.15 6.29
1986 | 43.93 -4.57 6.57 1.03 14.96 5.59
1987 | 41.95 -4.61 6.70 191 15.97 6.52
1988 | 40.19 -4.30 6.86 241 17.08 6.71
1989 | 38.65 -3.90 7.05 2.62 18.23 6.52
1990 | 37.37 -3.38 7.23 2.59 19.35 5.98
1991 | 36.36 -2.72 7.35 1.58 20.20 4.30
1992 | 35.46 -2.50 7.47 171 21.07 4.22
1993 | 34.64 -2.35 7.63 2.08 22.03 443
1994 | 33.67 -2.82 7.80 2.16 23.15 4.99
1995 | 33.03 -1.93 8.33 6.56 25.21 8.49
1996 | 32.17 -2.63 8.58 2.95 26.65 5.59
1997 | 31.39 -2.48 8.87 3.36 28.25 5.83
1998 | 30.81 -1.85 9.20 3.68 29.86 5.53
1999 | 30.50 -1.02 9.58 4.05 31.42 5.07
2000 | 30.39 -0.35 10.01 4.39 32.94 4.75
2001 | 29.08 -4.40 10.56 5.30 36.30 9.70
2002 | 28.74 -1.20 11.07 4.78 38.53 5.97

Note: Young age dependency ratio is the ratio of 14 age and under to ages of 15~64 years

population. Elderly dependency ratio is the ratio of 65 age and above to ages of 15~64
years population. Index of aging is the ratio of the elderly population to the population
under age 14 years.
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sons would be cared by one young person.

People now expect to live longer than in earlier years. This is clearly
confirmed by the figures given in Table 4. In 1981, the people 1-4 year
old are expected to live 67.1 more years, and there are no age groups
higher than the 80~84 age group. In 1999, the 1-4 old age group is ex-
pected to live 75.6 years more. The age group of 85~89 is expected to
live 5 more years.

As shown in Table 5, about 28 percent and 9 percent of the population
in 1970 completed the primary and middle school education, respectively.
About 2 percent of the population completed tertiary education. In 1995,
about 17 percent and 16 percent of the population achieved the primary
and middle school education, respectively. Those educated in university
and graduate schools are 16 percent of the total population. In 2000, the
table shows that the education level of the population is higher. The
population who completed tertiary schools is about 1.2 percent of the
population.

2. Labor Force

As the age composition of the population varies, the age composi-
tion of the Korean labor force changes in a similar manner. As revealed
in Table 6, the share of the younger age groups tends to decline, while
the share of older age groups tends to rise. Hence, the Korean labor
force in recent years has more elderly people.

The rate at which people participate in economic activity is calcu-
lated by two different methods. The first method is the traditional
measure used in the literature dealing with the issues of aging and is
defined as the ratio of those actively working to the population 15 years
old and more. The second method we suggest here is the ratio of the ac-
tive working labor force to the total population and this measure incor-
porates the population under the age of 15 years. The rate of population
participation by the first method, as indicated in the table, is 54 percent
in 1960 and 60 percent in the year 2002, increasing at a very low rate.
The participation rate measured by the second method is 30 percent in
1960 and 48 percent in the year 2002, and it increased at a higher rate
than the first measure. This is due to a decreasing trend of the popula-
tion under the age of 15 years.

In 1981, 56 percent of the employed in Korea were graduates of pri-
mary school or less, while only 10 percent of them were graduates of
university and higher education. (see Table 7). In 2001, the graduates of
primary school and under decreased to 13 percent of the employed,
while graduates of university and higher institutions increased to 25
percent of the employed. If we take into account the numbers of the
students currently enrolled at university and higher institutions, the
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<Table 4> Abridged Life by Age (in Years)

Age Time | Total | Male [Female| Time | Total | Male |Female

Oyearold| 1981 | 66.19 | 62.28 | 70.54 | 1999 | 7555 | 71.71 | 79.22
1-4 1981 | 67.11 | 63.09 | 7157 | 1999 | 75.01 | 71.16 | 78.69
5~9 1981 | 63.71 | 59.67 | 68.21 | 1999 | 71.15 | 673 | 74.82

10~14 1981 59.1 | 55.05 | 636 1999 | 66.24 | 624 69.9
15~19 1981 | 5435 | 50.31 | 58.84 | 1999 | 61.31 | 57.48 | 64.96
20~24 1981 | 49.75 | 4575 | 54.18 | 1999 | 56.47 | 52.67 | 60.07
25~29 1981 452 | 4125 | 4955 | 1999 | 51.65 | 47.91 | 55.19
30~34 1981 | 40.64 | 36.75 | 4492 | 1999 | 46.85 | 43.16 | 50.32
35~39 1981 | 36.12 | 32.28 | 40.31 | 1999 | 42.09 | 38.46 | 45.48
40~44 1981 | 31.72 | 2798 | 3577 | 1999 | 3741 | 33.87 | 40.68
45~49 1981 | 2751 | 23.93 | 31.31 | 1999 | 3741 | 33.87 | 40.68
50~54 1981 | 2351 | 20.14 27 1999 | 2847 | 25.28 | 31.25
55~59 1981 | 19.72 | 16.64 | 2286 | 1999 | 2421 | 21.26 | 26.67
60~64 1981 | 16.18 | 13.43 | 1886 | 1999 | 20.16 | 1751 | 22.21
65~69 1981 | 1297 | 1062 | 1513 | 1999 | 16.35 | 14.06 | 17.96
70~74 1981 | 1012 | 822 | 11.74 | 1999 | 12.83 | 10.96 | 14.02
75~79 1981 7.6 6.2 8.76 1999 9.76 8.32 | 10.57
80~84 1981 5.37 4.62 6.19 1999 7.23 6.18 7.73

85~89 1999 5.29 4.56 5.55
90~94 1999 3.82 3.4 3.94
95 & over 1999 2.74 2.57 2.79

Source: National Statistical Office, Abridged Life Tables, 1999 from www.nso.go.kr,
05/01/03.

employed who were educated at university and higher will be substan-
tially higher. In addition, the workers 25~39, the younger group of la-
borers, educated at higher education institutions, are more than the eld-
erly group of workers aged 40 years and over.
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II. The Saving Rate under the Life-Cycle/
Permanent-Income Hypothesis

The saving rate plays an important role in determining the macro-
economic effects of an aging population.# As a foundation for the em-
pirical work, we present a simple model of the saving rate under the
life—cycle/permanent income theory (Friedman(1957) and Modigliani
and Brumberg (1954)). 5

Consider an individual who lives for T periods and where there are
perfect capital markets. His Zher utility is

U=uC,) u()>0, () <0, )

where U()) is the instantaneous utility function and C; is consumption
in period t. The individual has net wealth of W, and labor income of Y.
The individual’s budget constraint is

Wi =Wy +Y, =Gy )

r: is the interest rate. We assume that the consumer determines his con-
sumption over his lifetime by maximizing his utility. We set the la-
grangian for his utility maximization problem subject to the budget
constrain as:

L=T[U(Ct)+lt(v§/tfrtwt,l7Yt+ctj] e Pl gt 3
0

The first-order conditions are

UCI=h =(p-n) @

t

p is time rate of discount. From (4), the time path of consumption is
described by

* The secction 111 and IV of this paper are similar to Kwack (2003a). The life cycle hypothesis
together with neo-classical growth theory is close to the growth model of Ramsey (1928).

® | follow, more or less, the descriptions of Romer (1996, chapter 7). For further details, see
Barro and Sala-1-Martin (1995, pp.60-66), and Weil (1989).
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G
Cy

_l _ __ U"(C)Ct 5
_H(rt p), 0 u'(c) )

Let us assume that the consumer has time-additive isoelastic prefer-
ences given by

1-60
U=t 6>0 ©)

>

Equilibrium per capita consumption from (5) and (6) obeys the fa-
miliar first-order Euler condition

%:%(rt - p) (7)

In the long-run equilibrium, consumption is constant. This case
arises when the time rate of discount equals interest rate. For simplicity
and without loss of generality, we assume that the individual’s time
rate of discount and interest rate are equal and are zero, as done by
Romer (1996, p. 310).5 When the interest rate and the discount rate are
not equal, the assumption would have only modest effects on the
analysis in this section.

Under the assumption of zero interest rates. the budget condition
over his lifetime is written in a discrete form:

C, :i{wo +§YT] 8

W, is his initial net worth.

The individual’s saving in period t is the difference between income
and consumption. Saving is high (low) when income is high (low) rela-
tive to its permanent-income or life-cycle income. Thus, saving is util-
ized to smooth the path of consumption over the consumer’s lifetime.
Saving is described by

1¢ 1 9
S, = Yt—?;\(, —?W0 9)

® Our presentation below follows the description by Romer (1996) of the life cycle hypothesis,
until the specification of life cycle /permanent income..
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The saving rate, st, is St/VYt, that is,

_ (S W,
S —{LN[?M]}—W (10)

We consider three alternative schemes for forming the individual’s
expectation as to his future income. The first scheme, forward-looking,
is that he expects his income to grow at the current rate of growth, g,
until he retires at t+w:

T [2) @
e, =YIZ(1+9)’=Y{1‘(“9)] (11)
=0 =0 g

According to the binomial theorem,

(1+g)’“=1+w9+w(a;|_1) 92+w(w_2|(w_2) g+ (12)

Substitution of (1+g)“in (11) by the second order approximation of
equation (12) yields:

D=y A2 (13)
t=1

In the second scheme the consumer expects his income to remain at
the same level, g=0, and thus,

.
DY =Y (14)
t=1

In the third scheme, adaptive expectation, the consumer expects his
income to rise at the current rate of growth, g, as it did in the past.” The
adaptive expectation approach can be written in a simple expositional

" This could be regarded as a habit-formed regressive expectation mechanism. For example,
Bentzel and Berg (1983) assume that life cycle /Permanent income is a geometrically declining

weighted average of past income. assuming that the value
of the weight parameter is small enough to ignore the second term.
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form asg:

S ¥ Sy -y 0 (15
=0 =0

The second order approximation of (1-g) leads (15) to write for the
adaptive expectation case,

il _ _a)(a)—l) 16

ZY “Y(o-="-"9) (16)

Combining of (8) and (9)-(14) leads to

N :(1_a)—v(a)(a)—1)/2)g)_% ve—10.1 17
T TY,' o

Equation (17) is our theoretical specification of the life cycle/per-
manent income hypothesis of individual household saving rate.® The
properties of the saving rate given in (17) are:

ﬁz(ca—va)(a)—l)g +%)T’2 =(1-s)T*>0

oT

ﬁz—(l—Va)g+Qg)T‘l<0 for v=-1 and 0, andﬁz?for v=1
ow 2 ow
§=M<O for v=-1, §:0 for v=0, and§>0 for v=1.
3¢ T 38 28|

0s -

—= ITY >0

v (A IT)Y,

t

B 1v)t<o

Ay

The sign on a rise in life expectancy, T, is positive. The sign on the

*We utilize )" (1+9)" = (1-(L-9)")/9,9/1+9)~g
7=0
® The life cycle/permanent income hypothesis is better suited to explaining individual house-
hold savings behaviors than national saving which includes government saving and foreign saving.
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expected length of earning periods is negative when v= -1(forward
looking) and 0 (static), as shown by Modigliani and Sterling (1983).
When v=1, it depends upon the magnitude of g and o . The effect of a
rise in the growth rate of income on the saving rate depends upon the
formation of expectations. formations. This is consistent with the con-
clusion made by Farrell (1970) that the growth rate effects on aggregate
saving are not necessarily positive. The effect of a rise in the growth rate
of income on the saving rate is negative, when household forward look-
ing expectation, v=-1. A rise in the growth rate of income leads to a rise
in the life cycle or permanent income, and hence, it causes a lowering of
the saving rate.l® There is no growth rate effect when the expected in-
come is the same as the present income. The growth rate effect is posi-
tive, when the adaptive expectation, v=1, is used. Modigliani and
Blomberg (1954) presented a positive relationship. They assume that in
each year, the consumer extrapolates his current income over his future
earnings-span.1! If one assumes that the income in the preceding pe-
riod represents the life cycle / permanent income, the transitory income
equals a change in the income, and, thus, it yields a positive growth rate
effect.

IV. Econometric Specification

To cover the cases of fixed and variable saving rates, we assume that
the amount saved is the sum of the o portion of current income and (1-
o) portion of the transitory income which is the current income minus
life-cycle income. The saving rate specification can be written:

w—v(w(w-1)/2)g
T

W,
—(1—g)—22 18
) (1 ).r , i) ( )

t

ss=a+(1-a)(1-

If the coefficient a equals zero, (18) is the same as equation (17), a
pure form of the life cycle hypothesis of the saving rate. If a equals one,
the saving rate is constant.

The government has extensively regulated Korean financial markets,
though in recent years its intervention has been greatly relaxed. Espe-
cially, loans by banks to individuals, were greatly restricted. Until re-
cently, no significant creditor mortgage loans were available to con-

%0 Carroll and Weil (1994, pp. 168-172) showed the negative growth rate effect on the house-
hold saving rate. Tobin (1967) also showed the negative correlation between aggregate growth and
savings. For a comprehensive discussion on growth and savings, see Carroll and Weil (1994). .

1 See Modigliani (1986) for a summarized description of the life-cycle hypothesis. Modigliani
(1966) presented a positive relationship. For a counter-argument, see Russell (1977).
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sumers. Restrictions and imperfections in consumer loan markets are
likely to raise household saving rates.!2 In light of this expectation, let
us introduce a measure of the restriction on loans by banks to house-
holds. It is very hard to find appropriate measures of the capital market
imperfections; for instance, the data on actual loans relative to the
amount households are willing to borrow from banks is difficult to ac-
quire. Outstanding loans of commercial banks to the household sector
as a proportion of Korean gross domestic product (GDP) is considered
here to be a proxy for such imperfections.t3 The information on net
worth of an individual age group is unavailable.’* We utilized the net
worth of the household sector of the economy as reported by the Bank
of Korea. In addition, the saving rate of individuals at a higher per cap-
ita income level would be higher than at a lower per capita income level.
Hence, we introduce a per household real disposable income variable
as a determinant of household savings behavior. The age interval is a
period of five years beginning from 25 years up through 54 years .
However, there are two distinct groups; 24 years old and below, and 55
years old and above. These two groups differ from the other groups in
terms of the age interval. To capture the possible differential effects, let
us introduce two dummy variables, i. e. D24, and D55 for the group
aged 24 and below, and aged 55 years and above, respectively.

The proposed econometric specification takes into account the life-
cycle saving rate hypothesis and the other determinants we have intro-
duced- the imperfections in consumer loan markets, the per capita in-
come level, and the two dummy variables. It is specified in a linear
form:

w
S =B+ BTy + B+ P o P o GDP +4,Y,+ 3,024+ ;D55 (19)

In (19), for age group j, sj is real savings per unit of household real
disposable income, Tj is the years of the lifetime horizon of the house-
hold, which is the nationwide average life expectancy minus the mean
ages of age group j, gj is the growth rate of household real disposable
income, and Yj is the household real disposable labor income.’s W is
real net worth of the household sector of the economy at the beginning
of period; LB is real loans outstanding of commercial banks to the

12 See Deaton (1991), Jappelli and Pagano (1989), and Zeldes (1989) for detailed discussions
on the role of capital market imperfections.

'3 Bentzel and Berg (1983) and Collins (1994) use a similar credit-to-GDP ratio for the study
of the saving rate in Sweden and Korea, respectively.

 The National Statistical Office, Annual Report on the Family Income and Expenditure Sur-
vey does not include net worth or asset holding information by ages. It seems no such data are avail-
able in Korea.

%5 Time subscript is dropped in the text.
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household sector of the economy. To capture possible age differential
effects, we introduce two dummy variables; D24 is the dummy variable
for the 24 and under age group and D55 is the dummy variable for the
55 and older age group.

V. The Data Sources

Since our interest is the saving rate behavior of households in differ-
ent age groups, let us consider eight different age groups, i.e, the ages of,
24 years & below, 25~29 years, 30~34 years, 35~39 years, 40~44 years,
45~49 years, 50~54 years, and 55 years & above, based on the break-
down used in the National Statistical Office, Annual Report on the Family
Income and Expenditure Survey, and Report on Population and the Housing
Survey. Since the mean ages of the group of 55 years and older are in the
range of 58 to 60 years old, we regard this group as the age group of
55~64 years. 16

The primary sources of the data are Annual Report on the Family In-
come and Expenditure Survey, Major Statistics of the Korean Economy, Korea
Statistical Yearbook and www.nso.go.kr by the National Statistical Office
(NSO); National Account, and Flow of Funds Accounts in Korea published
by the Bank of Korea. The Korean average life expectancy data are from
the NSO’s Major Statistics of the Korean Economy, Korea Statistical Yearbook
and www.nso.go.kr , while the mean ages of each individual age group
are from the NSO’s Annual Report on the Family Income and Expenditure
Survey. The lifetime horizon of an age group is the difference between
the Korean average life expectancy and the mean age of each individual
age group. The nominal net worth of the individual sector and the loans
of commercial banks to the individual sector are from the Bank of Ko-
rea’s Flow of Funds Accounts in Korea. The household’s real net worth is
the nominal net worth of the individual sector divided by the implicit
GDP price deflator and real bank loans are the bank loans outstanding
divided by the implicit GDP deflator.

Computation of household nominal income, disposable income,
consumption, and savings for different age groups was done using data
from the National Statistical Office, Annual Report on the Family Income
and Expenditure Survey and Report on Population and Housing Survey. 7
The real disposable income and consumption data are obtained by di-

% It would have been more informative if NSO’s data were possible to break down further the
age group of 55 years and older into several different age groups, for example, the ages of 55~59
years, 60~64 years, 65~69 years, and 70 years and older.

" Household income dataincludes regular income—Ilabor income, business income, asset in-
come and transfers—and non-regular income—retirement allowance and gifts. Household non-
labor income is very small.



124 KDI /2004. 1

viding the nominal disposable income and consumption by the implicit
GDP deflator and consumption deflator, respectively. Real saving is the
difference between real disposable income and real consumption, and
the saving rate is the ratio of real savings to real disposable income.

VI. Empirical Results

Before presenting the regression results, let us observe the real sav-
ing rates by age groups in Table 8. Table 8 shows the trend of house-
hold saving rates by age groups over time. The Korean household sav-
ing rates appear to be humped shaped.'® The saving rates in the four
age groups covering the ages from 30 to 49 years are higher, around 28
percent, while the saving rates for the younger and elderly groups, are
lower, about 24 and 25 percent, respectively. The saving rate of the age
group 55 & above is slightly higher than the saving rate of the age
group 50~54, particularly in recent years. The higher saving rate, in-
stead of more dissaving according to the life-cycle hypothesis, would be
a reflection of Korean retirement plans to let retirees receive lump sum
payment at the time of their retirement.’® In addition, the persons in the
ages 55 and older realize the need for more saving for the future, as
they believe that their life expectancy is longer.20

Equation (19) was estimated with the pooled cross-age session time
series annual data of the Korean household sector between 1977 and
2002. The preliminary regression finding is that the bank loans to the
GDP ratio, LB/GDP, were found to be marginally significant.2! Regres-
sions were run with and without this variable. We found that the esti
mated equations had low Durbin-Watson statistics. This is not surpris-
ing, as our equations are likely to miss some factors affecting the behav-
ior of household saving rates. However, the overall results are very sat-
isfactory.

Table 9 presents four regressions. The saving rate of a one year time
lag was tried to estimate a rate of adjustment of the saving rate. The

%8 Hump phenomenon also is reported to have occurred in Japan. See Horioka (1990), and Ta-
kayama and Kitamura (1994).

9 The lump sum payment is a legal option. See Hyun and Cho (2000) for Korean the corporate
retirement system. For a description of the Korean retirement system, see Bang (1998).

2 n the presence of lifetime uncertainty, individuals want to undertake precautionary wealth
accumulation. In this case, the saving rate would not be negative among retirees. See Abel (1985),
Caballero (1991), Hayashi and Ando (1988) and Yaari (1965). Additional explanations include a be-
quest motive. See Bernheim, Shleifer and Summers (1985).

2! The variable with a lag of one year was tried , but did not yield significant coefficient esti-
mates. Also, the consumer loans by financial institutions yielded very insignificant coefficient esti-
mates. Collins (1994, p.249) used the growth in domestic credit to GDP as an indicator of consumer
credit constraints. She reported no significant relationship between the national saving rate and this
variable.
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<Table 8> Real Saving Rates by Age Groups (%)

1985 1990 1995 2000 2002
Under 25 20.32 17.75 27.63 16.39 28.35
25~29 28.64 24.44 28.89 25.71 25.83
30~34 29.68 26.81 32.47 27.22 28.68
35~39 27.21 23.23 27.15 24.48 28.44
40~44 21.58 17.35 27.27 24.22 26.61
45~49 17.95 14.31 26.45 21.55 28.18
50~54 20.35 17.39 30.07 17.23 26.68
55 & over 17.80 2241 29.26 23.94 28.47
Average 24.89 21.57 28.97 23.67 27.71
<Table 9> Household Saving Rates Equations
Eq. No. 9.1 9.2 9.3 9.4
constant 10.3 10.1 4.77 22.7
[8.67] [8.64] [4.16] [24.3]
T 0.45 0.45 0.31
[13.3] [13.2] [9.51]
g -0.13 -0.13 -0.03 -0.11
[5.91] [5.96] [1.41] [3.82]
W/GDP -13.6 -14.5 -11.9 8.83
[4.27] [4.77] [4.62] [2.62]
LB/GDP -4.81
[0.91]
YD 0.51 0.51 0.36 -0.11
[5.19] [5.15] [4.21] [0.95]
D24 -7.62 -7.62 -5.19 -2.61
[8.74] [8.76] [6.64] [2.44]
D55 7.26 7.23 4.87 -1.39
[7.75] [7.73] [5.86] [1.51]
s(-1) 0.44
[9.12]
Adj R2 0.55 0.55 0.68 0.17
SEE 3.16 3.17 2.66 4.32
DwW 101 1.02 1.72 0.63

Note: Figures in [ ] are t-statistic.
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coefficient estimates of the one year lagged saving rate variable are
about 0.45 in equations (9.3), indicating that the adjustment of the sav-
ing rate is slow. As can be observed from the estimated equations, all
the variables have the expected signs of their coefficient estimates. The
coefficient estimates of the variables excluding the ratio of bank loans to
GDP are highly significant. Other things being equal, the coefficient es-
timates for the lifetime horizon, T, indicate that as a longer lifetime ho-
rizon is expected, the saving rate of the household rises. The sign on the
growth rate of per household real disposable income is consistently
negative. This suggests that households calculate their life cycle income
in a forward-looking manner. The result of a negative growth rate effect
differs from the finding of Collins (1994) that the national saving-GDP
ratio in Korea is positively correlated with unanticipated growth in real
income. Collins (1994) inferred that Koreans regarded current income
growth as transitory income.2? In the period from 1989 to 2002, which is
beyond the period of Collins’ sample, the Korean economy has contin-
ued to maintain high growth rates. Hence, Koreans took an optimistic
view about the future and lowered their saving rates.22 This suggests
that households calculate their life cycle income in a forward-looking
manner.

A rise in the ratio of real net worth per GDP is found to reduce the
saving rate, as expected. Household real disposable income has a
positive effect on the saving rate, namely, as real income per household
rises, households save more than what would be when their income
were low. The coefficients of the two dummy variables are statistically
significant. D24 has a negative coefficient, and D55 has a positive coeffi-
cient. The saving rate of the age group, 24 years and lower, is less than
the average ratio of the savings to current income. The saving rate of the
age group, 55 years and older, is higher than the average ratio. This
might be a reflection of the individual decision to save more for precau-
tionary purposes as they get closer to their retirement.

Life expectancy, T, is a demographic factor in the specification. We
have not seen empirical studies on saving rates that used the lifetime
horizon. Hence, we are interested in testing whether the results ob-
tained with and without the variable differ statistically. We computed
the F statistics, 162 from equations (9.3) and (9.4). These statistics ex-
ceed the critical value of F(1,201) ratio at the one percent level of signifi-
cance, 6.85. Hence, we reject the null hypothesis that the coefficient of T
is zero. Hence, the lifetime horizon variable is one of the most statisti-
cally significant determinants and greatly contributes to the explanation
of saving rate variations.

22 n Collins (1988, p.344), she stated that “current income is negatively related to income in
the previous 2 years” Her interpretation of this result is that high current income is viewed as transi-

ory.
2% Campbell (1987) showed that anticipated increases in income lower saving rates.
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<Table 10> Long-Run Elasticities of Household Saving Rates

Eq. No. 9.1 9.2 9.3
T 0.58 0.58 0.72
g -0.03 -0.03 -0.01
W/GDP -0.28 -0.30 -0.44
YD 0.33 0.33 041

Note: Long run elasticities are at the sample mean values.

Table 10 summarizes the computed elasticities of saving rates with
respect to a change in the determinants at their sample mean values.
The elasticities are computed from equations (10.1)-(10.3). Our discus-
sions are made on the elasticities computed with equation (10.2). The
elasticities with respect to a change in the lifetime horizon and the
growth rate of real disposable income are 0.58 and —0.03, respectively. A
one percent rise in the net-worth-to-GDP ratio reduces the saving rate
by 0.3 percent. On the other hand, a one percent rise in per household
real disposable income increases the saving rate by 0.33. Hence, the sav-
ing rates are inelastic to a change in the determinants.

VII. The Role of Dependency Ratios

Many past empirical studies on the economy-wide national saving
rate found that the young-age dependency ratio and the elderly-
dependency ratio were important, while a number of other studies dis-
puted their importance.2* On testing (not reported here) whether the
two dependency ratios serve as additional determinants of household
saving rates, the test results were not affirmative. To further examine
whether the household saving rate is negatively correlated with the de-
pendency ratios, we decided to run regressions of a variant of the
specification used by Fry and Mason (1982) that covers the specification
of Leff (1969), and Kang (1994). The equation specification is as
follows:

s=f + 5,9+ S,D24+ 5,D55+ S.YDEP + S,0ODEP + £, (g * YDEP) + £, (g * ODEP)

(20)

24 | eff (1969) introduced a relationship between aggregate savings ratios and dependency ra-
tios. Since then, many empirical studies reported a statistically significant negative relationships as
well as an insignificant relationships. It seems that the empirical results are inconclusive. For em-
pirical studies that obtained a negative relationship, see De Serres and Pelgrim (2002), Heller and
Symansky (1997, p.11), Meredith (1995, p.37), and Ram (1982). For studies that disputed the rela-
tionship, see Koskela and Viren (1989).
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where YDEP is the young-age dependency ratio defined as the ratio of
the population of 14 years old and under to the population of 15 years
old-64 years old, and ODEP is the old-age dependency ratio as the ratio
of the population of 65 years old and above to the population of 15
years old-64 years old.

The two dependency ratios are constructed using data from the An-
nual Report on the Economically Active Population Survey, and Major Statis-
tics of the Korean Economy, and www.nso.go.kr. The regression results
are given in Table 11. The coefficient estimates of the growth rate in in-
come variable in equations (11.1)-(11.3) are close to those given in Table
9 and are negative. The coefficient estimates are larger in the absolute
value in equations (11.4)-(11.7) in which both g*YDEP and g*ODEP en-
ter, whose coefficient estimates are positive and mostly insignificant.

<Table 11> Saving Rates Equations: Demographic Factors

Eq. No. 11| 112| 113| 114| 115| 116| 117| 118
Constant | 241| 255| 254| 341| 253| 331| 249| 253
[472] | [458] | [62.9]| [4.16] | [61.8]| [3.98] | [66.6]| [62.1]
g 012 | -011| -015| -122| -097| -115| -0.94
[3.77]| [3.75] | [4.74]| [1.63] | [1.971| [152] | [1.89]
D24 -2.08 208 | -213| -214 -2.09
[2.29] [2.19] | [2.35] | [2.28] [2.21]
D55 -1.43 142 | -145| -1.36 -1.36
[157] [1.49] | [1.59] | [1.44] [1.44]
YDEP -0.07 | -0.07 -0.18 -0.17
[1.21] | [1.19] [1.97] [1.87]
ODEP 051| 051 -0.21 -0.15
[1.34] | [1.29] [0.33] [0.24]
g*YDEP 001| 005| 001| 0004 -0.003
[155] | [1.12] | [1.43] | [1.05] | [2.65]
g*ODEP 008| 008| 008| 008| 0.005
[1.38] | [2.04] | [1.26] | [1.96] | [051]
Adj R? 018| 016| 011| 019| o012| 017| o011| 0.12
SEE 428 | 434| 448| 428| 444| 433| 449| 446
DW 058| 056| 058| 065| 061| 062 058| 055

Note: Figures in [ ] are t-statistic.
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The coefficient estimates of D24 are significantly negative, the same as
in Table 9. The negative sign of the coefficient estimates of D55 differs
from its positive sign reported in Table 9, and the coefficients are insig-
nificant at the 5 percent level. The younger age dependency ratio, YDEP,
has a negative coefficient. The estimates are marginally significant in
two equations, (11.4) and (11.6). The elderly dependency ratio, ODEP,
has insignificant coefficient estimates in the four equations. In the light
of this evidence, the two dependency ratio variables do not seem to be
of importance in explaining the household saving rate behavior in Ko-
rea during our sample period. 25

Heller and Symansky (1998) reported their regression results which
indicated that for the Asian “Tigers”, the national saving rates were
positively related to the growth rate and negatively to the dependency
ratios. They also maintained that the private saving rates were not sta-
tistically related to the economic growth and the dependency ratios.
This would raise an interesting issue: why would the national and pri-
vate saving rates behave differently? Weil (1994) argues that bequests
are the source of the discrepancy between the saving rate behaviors in
micro and macro data.

VII. The Effects of Life Expectancy on Saving Rates

Table 12 contains selected demographic information from the Na-
tional Statistical Office (2001), Population Projections for Korea: 2000-2050.
The rate of increase in Korea's population is projected to fall in the fu-
ture, and it will become negative in 2030. The index of aging will in-
crease from 38 percent in 2002 to 186 percent in 2030. Furthermore, life
expectancy is projected to rise from 77.3 years in 2002 to 81.5 years in
2030. It seems clear that Korea will have joined the class of aging coun-
tries.

In light of the expected changes in these demographics, it is interest-
ing to explore the implications for Korea’s saving rates. Our inquiry is
limited, however, to estimating the extent the economy wide saving
rate would rise or fall, when the duration of life expectancy rises in Ko-
rea as projected, ignoring the impact of any feedback relationship.

% Collins (1994 ) reported no statistically significant relationship between the national saving
rate and the economy’s dependency ratios (shares of the population under age 15 or over 65) in the
Korean case. Heller and Symansky (1997, p. 35) reported their regression results which indicated
that for the Asia “ Tigers”, the national saving rates were positively related to the growth rate and
negatively to the dependency ratios, whereas the private saving rates were not statistically related to
the economic growth and the dependency ratios. This would raise an interesting issue: why would
the national and private saving rates behave so differently? .\Weil (1994) argues that bequests are the
source of the discrepancy between the saving rate behaviors in micro and macro data.
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<Table 12> Projections of Population, Dependency, and Life Expec-

tancy
2010 2020 2030
Age Groups millions % Millions % millions %
Total 49.59 | 100.00 | 50.65 | 100.00 | 50.30 | 100.00
0~14 8.55 17.24 7.03 13.89 6.22 12.36
15~64 3574 | 7207 | 3595 | 7097 | 3248 | 6457
15~19 3.46 6.97 2.72 5.37 2.32 4.61
20~24 3.08 6.21 3.16 6.24 2.50 4.97
25~29 3.80 7.66 342 6.75 2.69 5.35
30~34 3.82 7.70 3.06 6.04 314 6.24
35~39 4.32 8.71 3.77 7.45 3.40 6.76
40~44 4.18 8.43 3.77 7.44 3.02 6.01
45~49 417 8.41 4.23 8.36 3.71 7.37
50~54 3.90 7.87 4.08 8.06 3.69 7.34
55~59 281 5.66 4.03 7.96 411 8.18
60~64 221 4.46 3.70 7.31 3.89 7.74
65~95+ 5.30 10.69 7.67 1514 | 11.60 | 23.07
65~69 1.79 3.60 2.57 5.07 371 7.38
70~74 1.52 3.06 191 3.77 3.25 6.45
75~79 1.04 2.09 1.39 2.74 2.08 413
80~84 0.57 1.15 1.00 1.98 1.32 2.62
85~89 0.28 0.56 0.54 1.07 0.75 1.48
90~94 0.09 0.18 0.20 0.40 0.38 0.75
95+ 0.02 0.04 0.05 0.10 0.13 0.26
Growth Rate,% 0.41 0.06 -0.21
Youth Dependency,% 23.93 19.57 19.15
Eldly Dependency,% 14.83 21.33 35.73
Index of Aging,% 62.00 109.00 186.63
Life Expectancy(yrs.) 78.80 80.70 81.50

Source: National Statistical Office, Population Projections for Korea, and www.nso.go.kr,
05/02/03.
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The aggregate saving rate is a weighted average of s;, the saving rate
of age group j, and its weight is its income share.?6 The real net saving
rate is a weighted average of the private and government real net sav-
ing rates.2” We consider first the private saving rate and three broad age
groups: (a) 14 years and younger, (b) between 15 years old and 64 years
old, and (c) 65 years and older. We have the data on the age group dis-
tributions of Korea's population. The per capita income shares of the
age group, 14 years and younger, is assumed to be zero given the child
labor regulations, leaving no need for its saving rate information. For
the age group, 15 years through 64 years, the future age distributions of
saving rates and real disposable income are assumed to remain the
same as that of the group in 2002. We computed the lifetime duration
of individual jth age group, T;, that is the average life expectancy of Ko-
rea minus the mean years of individual jth age group in the years 2002,
2010, 2020, and 2030 from the NSO (2001) and www.nso.go.kr. We gen-
erated sjpusings;  =s; (1 +E;,),E;, =0.58x AT, /T; , and
0.58 is the elasticity estimate of the saving rate with respect to a
change in T;, We assumed that the per capita income share of jth age
group, v . /Y , remains at the level of the per capita income share in
the year 2002, implying no changes in the relative per capita income
shares. Using this assumption together with the population projec-
tions and calculated saving rates, we calculated the mean saving rate
of the 15-64 age group. The calculation results are given in Table 13.
The projected rise in life expectancy leads to higher saving rates for all
age groups in the active working population. The effect of a rise in life
expectancy is a 6.1 percent increase in the mean saving rate, an in-
crease from 27.7 percentage points in 2002 to 29.7 percentage points
in 2030. The rise in the saving rates support the life cycle hypothesis
conclusion that households save more during their working years.

Next, we consider the age group, 65 years and above. Data are not
available on the saving rates and incomes by different sub-groups in
this age group for the year 2002. It was therefore necessary to make
heroic assumptions in the absence of statistical information from Ko-

% To show this, let Nj , Yj , and Sj be the number of persons, per capita income, and savings
in jth age group. Aggregate income and savings are the sum of income and savings of individual ag
ing groups. They are given by S = Z sSNLY,, Y = Z N,Y, and the aggregate saving

i=1 i=1
rate may be expressed as,
S

s:Y—:IZlyisi,where yi:(%)(iji), ?:(Z N,Y)/N, N :Z N,.

%7 Saving rates computed by the ratio of nominal savings to nominal income do not capture dif-
ferential changes in price levels. The nominal and real net saving rates differ substantially; for 2002,
the nominal and real net saving rates are 20.1 and 33.1 percent, respectively. Net saving rates are
more appropriate than gross saving rates, since net savings is one of the sources available for capital
investment.
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rea: that the distributions of relative per capita income shares and sav-
ing rates of the sub-age groups of 55-64, 65-69, and 70-74 in the year
2002 are the same as those reported by Attanasio (1994, Tables 2.12)
for the United States. Per capita income and the saving rate of the sub-
age group of 75-79 years old were calculated using the ratios of per
capita income and saving rate of the 75-70 age group to those of the
70-74 years old reported by Takayama and Kitamura (1994, Tables 3.2
and 3.9) for Japan. The distributions of the sub-group of 80 years and
above are not reported in the two articles. The labor participation rate
in Korea by the population 80 years old and above is virtually zero,
and Koreans are very likely to retire before reaching 80. We assumed
that per capita income for those 80 years and above is zero. Using the

saving rate sj; so calculated for the year 2002 and S;, =S;..(1+E;,),

<Table 13> Prediction of Household Real Net Saving Rates Associ-
ated with Life Expectancy Changes

age group 2002 2010 2020 2030

15~64 21.77 28.40 29.27 29.69
% 224 3.02 1.40

15~24 28.35 28.79 29.34 29.58

25~29 25.83 26.27 26.82 27.05

30~34 28.68 29.21 29.89 30.17

35~39 28.44 29.04 29.79 30.10

40~44 26.61 27.25 28.04 28.37

45~49 28.18 28.96 29.93 30.33

50~54 26.68 27.56 28.66 29.11

55~64 28.47 29.82 31.48 32.17

65+ 9.07 6.81 7.04 6.87
% -28.73 343 -2.46

65~69 16.04 17.35 18.92 19.56

70~74 2.49 2.87 3.31 3.49

75~79 2.29 -8.47 -12.89 -14.56

80+
0~90+ 26.49 26.57 26.77 25.71

Note: Predictions allow changes in the duration of life expectancy. They do not consider its
feedback effects.

Source: The population projection by age and life expectancy figures are from National Sta-
tistical Office, Population Projections for Korea and www.nso.go.kr.
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<Table 14> Prediction of National Real Net Saving Rate with the As-
sumed Life Expectancy

2002 2010 2020 2030
Private
Survey 0~95+ 26.49 26.57 26.77 25.71
% 0.003 0.007 -0.04
NIA (A) 23.16 23.23 23.39 2247
Government

Real reveune 115083.7 151543.3 213766.8 301539.2
Growth % 6.4 35 35 35
Per GDP,% 21.93 21.93 21.93 21.93
Real consumption 42083.2 55415.54 78169.09 110265.2
Growth,% 291 3.5 35 35
per GDP,% 8.02 8.02 8.02 8.02
Aging Expendires 0.00 6909.16 38984.20 96234.35
per GDP,% 1.00 4.00 7.00
Government saving 73000.5 89218.6 96613.5 95039.6
per revenue, % (B) 63.43 58.87 45.20 31.52
per GDP,% 13.91 12.91 9.91 6.91

National Net Saving Rate
0.75*(A)+0.25*(B) 33.08 3214 28.84 24.73
% change -2.83 -10.25 -14.24

Note: 1) Aggregate net saving rate in NIA account is a weighted average of private and
government Saving rate, and the weight for the private saving rate in 2002 is 0.75.

2) We assume that real revenue net of capital consumption grows at 3.5 percent per
year. And real government consumption expenditure grows at 3.5 per cent per year.

3) The medical and social safety net expenditures for the elderly per GDP are as-
sumed to rise 1 percent for the 2003-2010, 4 percent for the 2011-2020 period, and 7 percent
for the 2021-2030 period.

E;, =058xAT, /T, We generated the saving rate for individual sub-

age groups over time. Then, we computed the mean saving rate for
the age group, 65 years old and above, as reported in Table 14. The
calculated value of the group’s saving rate declines from 9.08 percent-
age point in 2002 to 6.87 percentage point in 2030, a reduction of 24
percent, which is also consistent with the life cycle hypothesis.

We calculated the mean saving rate of the household sector, the in-
come share weighted average of the saving rates of the two age groups,



134 KDI /2004. 1

5~64 and 65+, for the years 2010, 2020, and 2030. Assuming that the
growth rate of private savings is identical to the growth rate of the
household sector’s saving rate, the private net saving rates are com-
puted with the benchmark saving rate for the year 2002, 23.16 percent-
age point, and the calculated figures are presented in Table 14. The pri-
vate real net saving rate is estimated to decline to 22.47 percentage
point by the year 2030. The effect of the projected rise in life expectancy
is a 3.3 percent decline in private saving rates from 2002 to 2030.

We turn to the impact on the government real net saving rate of life-
time changes. Under normal circumstances, one can project real gov-
ernment revenues and expenditures in Korea on the basis of assumed
annual growth rates of 3.5 percent and 3.5 percent.28 An increase in life
expectancy would lead to additional real government expenditures for
the elderly. We assumed that government expenditures per GDP in-
crease by one percent per year in 2003-2010, by four percent in 2011-
2020, and by seven percent in 2021-2030.2° Adding the extra govern-
ment expenditures for the elderly population to the projected govern-
ment expenditures under normal circumstances would lower the gov-
ernment saving rate from 63.43 percentage points in 2002 to 31.52 per-
centage points in 2030, a decline of 51 percent from 2002 to 2030. Before
2010, the demographic effects are small. However, the effects increase
as the elderly dependency ratio rises.

Finally, as a result of the rise in life expectancy, the real net saving
rate of Korea would fall from 33 percentage points of GDP in 2002 to
24.7 percentage points in 2030, a 25 percent decline. The decline largely
resulted from the government’s supplying services that are sensitive to
demographic changes. While the private saving rate is a little bit sticky,
the needs of the rising elderly population would be met by fiscal ex-
pansion.

IX. Summary and Conclusion

Korea will face an increase in its aging population in the next 20
years and beyond. The increasing elderly population distribution will
have an influence on the economic growth and social development of
Korea.

28 \We assumed that the real GDP growth rate is 3.5 percent over the 2003 to 2030 period. The
real GDP growth assumption is lower than, or is consistent with, the projected growth rate reported
in Global Insight, Quarterly Review and Outlook, First Quarter 2003, pp. 97. Further, we assumed
that the real GDP elasticty of real revenues and expenditures is one.

% The assumptions are based on the estimated narrow demographic effects on overall govern-
ment expenditures as given in Heller and Symansky (1998, Table 4). See Heller (1999, Tables 1 and
2) for the estimated effects on public pension and health outlays.
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Under the extended life cycle hypothesis on saving rates, the real
saving rate of household is affected by the duration of lifetime, growth
rates of income, credit availability, and per household real disposable
income. We have tested the saving rate hypothesis empirically using
Korean household survey data of cross-age pooled time series over the
period of years, 1977-2002.

Our empirical results suggest that Korean household saving rates
are consistent with the life-cycle/permanent income hypothesis. Real
saving rates increase when the duration of lifetime and per household
real income rise, and they decrease when the growth rate of real income
and net worth-to-GDP ratio rise. Young- and old-age dependency ra-
tios are found to have played an insignificant role in determining the
saving rates.

A rise in life expectancy and a larger share of elderly are projected to
occur for Korea from 2002 to 2030. All other things being equal, these
demographic changes are estimated to bring about a modest reduction
in the private real net saving rate. We show a substantial decline in the
government real net saving rates. Consequently, the effect on the
national real net saving rate of the rise in life expectancy is a 25 percent
decline from 33 percentage points in 2002 to 24.7 percentage points in
2030.

The aging population and a rise in life expectancy are likely to lead
to a fall in the domestic saving rate. The decline in the domestic savings
ratio lowers growth in output per worker The resulting rise in capital
productivity causes capital inflows and an appreciation of Korea's
currency. Consequently a reduction in the current account surplus is
likely to occur. Of course, appropriate policy changes will prevent this
adverse effect from occurring.

The estimated effects on the saving rate and particularly the gov-
ernment saving rate are based on assumptions that are not necessarily
reliable. Furthermore, our estimation does not take into account the
possible feedback effects of improvements in life expectancy on the
economy and the potential role of fiscal policy changes, for example,
raising the retirement age, cutting benefits or raising taxes. Comprehen-
sive study is desirable to provide comprehensive answers concerning
to the extent the aging population will influence the economy in Korea.
Comprehensive study remains as our future study.
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