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ABSTRACT

This paper attempts to re-evaluate the size of housing wealth effect in Korea. Our focus is on the

size of ‘genuine’ housing wealth effect, i.e., the response of consumption spending by home-owners

to the changes in housing wealth.

Two issues show up while we estimate the ‘genuine’ wealth effects using aggregate time series

data: the issues around home ownership and proper measure of consumption. We first argue that it is

more appropriate to use non-housing consumption, because housing consumption is in large part not

of the choice of home owners but the imputed rents they do not actually choose to pay.
We then proceed to address the issue of home ownership, by examining how much to revise the

estimates of housing wealth effect obtained from aggregate non-housing consumption data. We

construct two structural models and estimate the share of home-owners' consumption in those

models' context. It is found that, if properly revised in light of the estimated consumption shares of

home-owners, the magnitude of resulting housing wealth effects are larger than what simple time

series regressions imply.
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I. Introduction

The last decade witnessed dramatic changes in housing prices in many countries.
According to Sutton (2002), housing prices in the U.S. increased by 21% net of
inflation from 1995-2001, and the real rates of increases in housing prices reached
42%, 60%, and 70% in the U.K., Netherlands, and Ireland, respectively, during the
same period. In this respect, Korea is no exception: during 2001:Q1- 2004:Q2, the
nominal and real prices of apartment units in the Seoul metropolitan area rose by
68.8% and 52.1%, respectively.

Such steep rises in housing prices are naturally expected to affect aggregate
demand and economic activities. The logic is simple: with housing wealth taking the
lion’s share of household wealth, a rise in housing prices or housing wealth increases
consumption spending via increased consumer confidence, remortgaging against the
higher value of housing, and so on. In a standard permanent income model,
moreover, higher housing wealth should lead to increases in consumption even
when there are bequest motives or borrowing constraints.

In contrast to such clear theoretical predictions, however, empirical evidence on
the magnitude of the housing wealth effect is mixed: for example, Case, Quigley, and
Shiller (2005) report that the elasticity of consumption with respect to the housing
wealth ranges from 0.1 to 0.17 in the panel analyses of 14 major countries, but
Girouard and Blondal (2001) estimate the elasticities for the U.S., U.K,, and France to
be 0.02, 0.06, and 0.08, respectively, which are much lower than in Case, Quigley, and
Shiller.

The aim of this paper is to estimate the magnitude of housing wealth effect in
Korea. Unlike many previous exercises in the literature focusing mainly on the
macroeconomic implications of housing wealth, our interest lies in understanding
the ‘genuine’ form of housing wealth effects, i.e., the response of consumption
spending by home-owners, not the aggregate consumption spending, to the changes
in housing wealth. Our view here is that the idea of housing wealth effects per se is
applicable to home-owners, as the logic aforementioned assumes implicitly.

Given that most available data for estimating housing wealth effects are
aggregate macro time series, however, the task of estimating the size of genuine
housing wealth effects raises two possibly interwoven issues. The first one is the
issue of home ownership, around which an intuitive story would go as follows:
while home-owners may well perceive housing price increases as an addition to their
wealth and therefore increase their consumption, renters planning to purchase their
own homes (and home-owners wanting to trade up) may decrease their
consumption as they will have to save more for higher down payments and
repayments. That being the case, the sensitivity of aggregate consumption with
respect to housing wealth will understate the size of genuine housing wealth effects.

The second issue is about using proper measures of consumption in estimating
the effects of housing wealth. Here, we note that aggregate consumption in national
income accounts comprises non-housing and housing consumption, and that the
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latter is proxied by what is actually paid by renters living in similar housing units.
Higher housing prices, usually accompanied by higher housing rental prices, will
induce renters to change their non-housing and housing consumption via the
standard substitution and income effects channel. To the extent that most people buy
a house to live in, however, the changes in housing consumption by home owners
are not of their own choices but artificially imputed on them. That being the case,
using aggregate consumption including housing consumption is likely to yield
inaccurate estimates of the ‘genuine” housing wealth effect we are interested in.

We set off by addressing the second issue using macro time series data. To do so,
we estimate the elasticity of housing and non-consumption with respect to gross
housing value. Regression results support the presence of significant housing wealth
effects on non-housing consumption, while higher housing values tend to
significantly lower housing consumption. Up to a caveats discussed later, we
interpret these findings as supporting our view that non-housing consumption is a
more appropriate measure of consumption spending when using aggregate time
series to estimate housing wealth effects.

Even if non-housing consumption is used as the measure of consumption, the
remaining issue around the home ownership is to be resolved. After an increase in
housing rental price that usually accompany higher housing prices, renters left with
less discretionary resources are likely to lower non-housing consumption. Compared
to what would result from the regressions with home-owners” consumption only,
therefore, the aggregate time series estimates of housing wealth effects will be biased
downward, and the size of bias will increase with the proportion of renters’
consumption out of total.

That being the case, one natural suggestion would be to separately track down
home-owners” consumption and use this information in estimating the ‘genuine’
housing wealth effect. Unfortunately, no time data series is available of this
characteristic. Therefore, we use cross sectional data for home-owners to obtain a set
of benchmark estimates for genuine housing wealth effect. We then proceed to
estimate the share of home-owners’ consumption, and use the results to re-interpret
the time series estimates of housing wealth effects. More specifically, we set up two
simple structural models of an economy populated by home-owners and renters,
and estimate the consumption shares of each consumer group. It turns out that, if
revised based on the estimated consumption shares, the size of housing wealth
effects is larger than what simple time series regressions tell us and the benchmark
estimates from the cross sectional estimation.

This paper is organized as follows. In Section 2, we estimate the housing wealth
effect in Korea with aggregate time series as well as cross section data, and see if the
estimation results are consistent with the concept of housing wealth effects we are
interested in. In Section 3, we construct two structural models to estimate the
consumption shares of home-owners and renters, and use those results to revise the
estimated size of housing wealth effects from the time series data. Section 4
concludes.
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II. Measuring Housing Wealth Effect

1. Time Series Results

In trying to estimate housing wealth effects with aggregate time series data, we
focus on the long-run relationships (rather than short-run correlations) among
consumption, income, and wealth. This estimation strategy stems from the view that
the wealth effect is more of long-run nature: a representative consumer's
inter-temporal budget constraint dictates that, when one’s wealth rises, additional
spending will occur over lifetime. Considering the possibility that consumption
responds to changes in asset value with a substantial lag or over a long time period,
it is more appropriate to estimate the wealth effect from a long-run perspective.

In this context, long-run relationships have previously been estimated by
cointegrating regressions: for example, building on Campbell and Mankiw (1989),
Lettau and Ludvigson (2000) derive from a representative consumer's intertemporal
budget constraint a long-run relationship among consumption, labor income and
asset wealth, and show that they should be cointegrated.

Our point of departure is to set up regression equations appropriate for
measuring housing wealth effects. To do so, we resort to a simple model in which a
representative consumer maximizes utility of the form

1 &-1 1 &-1

a)ECI‘g +(1—a))gC2T , O<w<l, >0

subject to the budget constraint
C, +[P,/RPIC, =Y +SW +HW .

In the utility function above, C; and C; are non-housing and housing
consumption, respectively. The two price terms P; and P, in the budget constraint
are the price of non-housing and housing consumption, respectively. Finally, (Y, HW,
SW) denote labor income, housing wealth, and other financial wealth, respectively,
all in real terms.

Combining the FOCs for utility maximization with the budget constraint, we
obtain log-linear relations by which the two kinds of consumption are represented in
terms of the relative price (P= P,/ P;), labor income (Y), housing wealth (HW), and
other financial wealth (SW). Based on these results, we estimate the following
equation

log(Ci,) = Sy + Be' 10g(P) + B, log(Y,) + 5, log(HW,) + S5, log(SW,) + &,

1)
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where 1=0,1, and 2 denotes the total consumption, non-housing consumption,
and housing consumption, respectively.!

A few things are worth mentioning in the equation (1). First, the relative price (P)
is necessary to accurately fathom the size of housing wealth effects: the relative Price
term in equation (1) controls for the possible substitution effects (between C' and
C?) of changes in the price of housing consumption, usually accompany changes is
housing prices and housing wealth.2 Second, as shown in the appendix, while the
coefficient [, for housing consumption is expected to have a negative, that for
non-housing consumption can be either 2positive or negative, depending on the
degree of substitution between C'and C”.3

When actually estimating the equation (1), we use the following data
series:*housing consumption series is the imputed rent payments, which is proxied
by spending on housing, water, electricity, gas and other fules>. Non-housing
consumption is calculated as the sum of the other components of household
consumption. Both consumption series for C'and C’are measured in real terms.
Real Gross National Income is used for labor income. Income and all consumption
series are seasonally adjusted. Housing wealth is constructed as the product of a
nationwide housing price index and the linearly interpolated annual series on the
number of dwellings, deflated by CPI (seasonally adjusted) to obtain a real series.
The value of stock held by individuals available from the flow of funds table is used
for other financial wealth and is also deflated by CPL

For the relative price of housing consumption, two different data series are used.
The first one, dubbed P is simply the ratio of deflators for housing and
non-housing consumption. The second one, more akin to the user costs of housing
service and hence dubbed P,, is constructed to reflect real housing rental cost. More
specifically, we multiply the nationwide chonsei price index with real interest rate,
where the latter is corporate bonds yield rate minus year-on-year inflation rate for
CPL¢ All series, except for the user cost of housing consumption, are transformed
into per capita terms.

Table 1 reports the estimation results for the three consumption series.” The first

! Steps involved and the resulting log-linear relations are given in the appendix.

2 We originally resort to a rather ad-hoc version of regression equation (1), leaving the relative price of housing
consumption out. An anonymous referee pointed this out and suggested we derive the regression specification from an
optimization model. His/her comments are deeply appreciated.

3 The higher the elasticity of substitution between the two types of consumption is, the more likely the coefficient of P
for housing consumption is to be positive.

* All data series are obtained from the Economic Statistics System of the BOK, except for the nationwide chonsei
price index taken from the Kookmin Bank’s real estate database.

5 Imputed rents may not be appropriate to proxy for housing consumption because, as an anonymous referee points
out, imputed rents could fluctuate along with changes in user costs even though the amount of housing stock is
constant. However, our intention here is to compare the sensitivities of various consumption data to housing wealth.
Thus, we decide to use ‘housing consumption’ defined as in this section, probably at the risk of using a misnomer.

8 The OTC rate series for AA- grade corporate bonds with 3-year maturity is used.

7 ADF statistics for the data series could not reject the null of unit roots. Also, residual based ADF tests support the
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<Table 1> Time Series Regression

Consump-tion Total Non-Housing Housing
Relative
Price P def Py P def Py P def Py

Const 0.638 -0.277 1.153 0.095 -4.432 -4.748
onst: (1433) | (-1298) | (2.078) 0358) | (-7518) | (-17.895

P -0.104 -0.011 -0.115 -0.009 -0.056 -0.020
(-2.612) (-1.553) (-2.335) (-1.044) (-1.070) (-2.293)

v 1.102 1.018 1.131 1.037 0.986 0.920
(27.372) (40.741) (22.547) (33.314) (18.121) (29.643)

HW 0.036 0.044 0.110 0.118 -0.322 -0.311
(1.525) (1.770) (3.726) (3.810) (-10.207) | (-10.126)

SW -0.009 -0.015 -0.022 -0.030 0.054 0.056
(-0.464) (-0.750) (-0.914) (-1.205) (2.123) (2.288)

R’ 0.993 0.992 0.989 0.989 0.987 0.989

Note: Numbers in parentheses are t-values.

panel shows that the estimated elasticity of total consumption with respect to both
housing and stock wealth is either statistically insignificant or of the wrong signs.
Using different series for the relative price of housing consumption does not alter
these results. In contrast, as shown in the second panel, the estimation results for
non-housing consumption support the presence of significant housing wealth effect.
The elasticity of non-housing consumption with respect to housing wealth is
estimated to be sizable amounting to 0.110 and 0.118, depending on which relative
price series is used, and in both cases the estimates are statistically significant. When
it comes to the size of stock wealth effects, the estimated coefficient of stock wealth
turns out to be insignificant, as in the case of the total consumption®. The estimated
coefficient on the relative price term is -0.115 when Pgy is used, but the estimated
coefficient on P, is insignificant and negligible. This implies that the non-housing
and housing consumption are not close substitutes.

The third panel of Table 1 reports the estimation results for housing consumption.
We first note that the estimated coefficients on the relative price terms have signs
consistent with the theoretical prediction developed in the appendix, although the
coefficient on Puys is not significant. It turns out that, however, the estimated
coefficients on housing wealth are significantly negative: as discussed in the

presence of cointegration in all regressions.
8 The larger effect of housing wealth on consumption than of stock wealth is also reported in Case, Quigley and
Shiller (2005).
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appendix, the predicted sign of housing wealth effects on housing consumption is
<Table 2> Time Series Regression (Consumptions by Type)

Consum. Durable Non-durable Service
Relati
;]iclge P def P def P def Py P def Py
Const 1.506 0.973 -6.471 -3.986 2.983 -0.878
onst (0.700) (1012) | (-12516) | (-16316) | (3.420) (-2.116)
P 0.037 0.070 0.311 0.051 -0.481 -0.077
(0.193) (2.242) (6.713) (6.427) (-6.153) (-5.746)
Y 1.428 1.462 0412 0.665 1.427 1.037
(7.344) (12.989) (8.817) (23.254) | (18.090) | (21.356)
HW 0.261 0.229 0.034 0.003 -0.162 -0.115
(2.269) (2.055) (1.227) (0.112) (-3.466) (-2.384)
SW 0.006 -0.016 -0.008 0.003 0.081 0.064
(0.064) (-0.176) (-0.335) (0.139) (2.1148) (1.676)
R’ 0.931 0.936 0.981 0.980 0.977 0.975

Note: Numbers in parentheses are t-values.

positive, once the effects of the changes in the relative price of housing consumption
is correctly controlled for. The theoretically unwarranted signs of the coefficients on
housing wealth point to the possibility that the relative price series (and probably the
housing consumption series as well) has not been constructed properly. That being
the case, the coefficients on housing wealth in the second column of the table may
not reflect the pure housing wealth effect on non-housing consumption net of any
substitution effect. Notwithstanding, the results in Table 1 suggest the presence of
strong housing wealth non-housing consumption. This finding also implies that the
primary channel of hosing wealth effects on macroeconomy is via non-housing
consumption.

The distinction of housing and non-housing consumption in Table 1 is based on
the categorization of consumption by purpose in the NIA. To understand the effect of
housing wealth on consumption along a different dimension, we estimate equation
(1) with the following types of consumption categorized by type: expenditures on
durables, non-durables, and service. The results are reported in Table 2, where the
estimated housing wealth effects are conspicuous for expenditure on durables. More
specifically, one percent increase in housing wealth tends to increase expenditures
on durables by 0.23% to 0.26%, depending on which relative price series is used. For
non-durables, the estimated housing wealth effects are not significant. Another
interesting finding in Table 2 is that the coefficients on relative price and housing for
expenditures for service are both negative, as shown in the last column. This feature,
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reminiscent of the results for housing consumption in Table 1, is probably due to the
<Table 3> Time Series Regression (Lagged Housing Wealth)

Consump-tion Total Non-Housing Housing
Relative
Price P def Py P def Py P def Py

Const 0.746 -0.346 1.405 -0.016 -5.019 -4.621
onst: (1590) | (-1539) | (2314) | (-0.054) | (7.723) | (-15.814)

P -0.116 -0.011 -0.145 -0.010 0.018 -0.014
(-2.910) (-1.499) (-2.827) (-1.095) (0.326) (-1.499)

v 1.112 1.017 1.155 1.035 0.912 0.927
(27.283) (40.410) (21.903) (31.644) (16.157) (28.353)

HW 0.028 0.028 0.097 0.095 -0.306 -0.294
(1.178) (1.091) (3.138) (2.853) (-9.2197) (-8.890)

SW -0.004 -0.009 -0.014 -0.022 0.049 0.054
(-0.189) (-0.441) (-0.585) (-0.847) (1.858) (2.101)

R’ 0.993 0.992 0.988 0.987 0.985 0.986

Note: Numbers in parentheses are t-values.

fact that a sizable portion of service consumption is taken by housing consumption,
which in turn comprises spending on housing, water, electricity, gas and other fuels
as explained before.

One problem with equation (1) is that the regression specification may be subject
to the endogeneity of regressors, especially for housing wealth. To address this, we
experiment with estimating equation (1) with the lagged housing wealth instead of
the current housing wealth. The results are reposted in Table 3, where the second
panel shows that the estimated coefficients on lagged housing wealth for
non-housing consumption are slightly lower than those in Table 2. Our
interpretation is that using lagged housing wealth helps correct the problem of
endogeneity at least partially. Other than this finding, the results in Table 3 are
qualitatively not different from those in Table 1.

Going back to the issue of proper measure of consumption for housing wealth
effect, our results of time series regression in Table 1 to Table 3 support the use of
non-housing consumption in estimating housing wealth effects. Even if one focuses
on non-housing consumption, however, there is another reason why one may not
obtain precise estimates of housing wealth effects from aggregate time series data. It
is because the “genuine” definition of the housing wealth effect is appropriate for
home-owners, but aggregate non-housing consumption is the sum of renters'
consumption and home-owners’ consumption. For renters, the rise in property price
will induce the substitution away from housing consumption toward non-housing
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consumption, to the extent that higher housing price accompany higher rental price.
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Left with less disposable resources, however, renters will also decrease both housing
and non-housing consumptions. Unless the elasticity of substitution between
housing and non-housing consumption is sufficiently large, renters' non-housing
consumption will decrease. Even if the elasticity is large enough, the responsiveness
of renters’ non-housing consumption will be significantly lower than that of
home-owners.

When using time series data, therefore, one natural suggestion would be to
separately track down home-owners’ and renters’ consumption and to take this
information into account in estimating the ‘genuine’ housing wealth effect.
Unfortunately, no time series data is available of this characteristic. In the following
subsection, therefore, we use cross sectional data for home-owners to obtain a set of
benchmark estimates for genuine housing wealth effect. We then proceed in section 3
to estimate the share of home-owners’ consumption, and use the results to
re-interpret the time series estimates of housing wealth effects.

2. Cross Section Results

To estimate housing wealth effects from cross sectional data, we use the
following regression

Cii=B+B)Y;  +BHW, + B, X, +&;, 1)

where (C it Y it HW j tzl denotes total consumption expenditure, household
income, and hbumhg wealth, respectively, of the ] " household at period t. The
vector X of controls includes lagged dependent variable(LDV), financial wealth(FW),
household size(Size), the years of education(Edu), the age of household heads(Age),
and the square terms of age(Age?). All variables are in logarithmic terms except the
household size, years of education, age, and square of age. The data series used are
taken from the Korea Labor and Income Panel Study (KLIPS) spanning 2000-2004.

Table 4 shows the estimation results for equation (2) for six specifications. In the
first four specifications estimated by pooled regressions, we include both the time
and region dummies (the estimated coefficients are not reported), in order to control
for differing effect of explanatory variables on consumption across different business
cycle and regional conditions. In the latter two specifications estimated by panel
regressions, only the time dummy is included.

In specification (i), we include as independent variables current housing and
financial wealth, where in specification (ii) LDV is also included as a control. For
these two specifications, the estimated coefficients on housing wealth are positive
and statistically significant. Although the inclusion of LDV in specification (ii) lowers
the estimated coefficient on both types of wealth, this does not necessarily mean that
the size of housing wealth effects is smaller: the long-run effects of housing wealth
on consumption, i.e., 0.057/(1-0.351) = 0.088, is comparable to 0.091 in specification
(i). Also, the magnitude of financial wealth effect turns out to be less than half the
size of housing wealth effect.

As in the time series regression (1), estimating equation (2) using cross section
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Pooled Regression

Panel Regression

(i) (i) (iii) (iv) v) (vi)
Constant 2.449 1.465 2429 1.491 4710 2,582
(10.08) (6.34) (13.09) (8.57) (7.25) (13.41)
) 0.351 ) 0.403 ) ]
LDV (20.90) (19.75)
0.366 0.288 0.335 0.231 0.203 0.324
Y (34.91) (27.60) (25.29) (17.71) (7.56) (23.00)
0.091 0.057 ] )
HW (9.22) (6.08)
] ] 0.099 0.060 0.053 0.094
HW4 (8.12) (5.35) (2.10) (7.80)
0.040 0.015 )
FW (7.56) (2.87)
W ) ) 0.048 0.028 -0.015 0.034
! (7.44) 4.71) (-1.51) (5.41)
Sie 0.102 0.052 0.111 0.052 0.038 0.114
(15.62) (8.02) (13.33) (6.46) (1.03) (11.77)
Ed 0.110 0.067 0.118 0.063 0.120 0.136
v (11.51) (7.28) (9.90) (5.78) (1.76) (9.75)
0.032 0.016 0.031 0.013 0.022 0.033
Age (7.50) (4.01) (5.29) (2.46) (1.02) (5.00)
, -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Age (-7.70) (-4.11) (-5.94) (-3.08) (-0.93) (-5.54)
Time Yes Yes Yes Yes Yes Yes
dummy
Region Yes Yes Yes Yes No No
dummy
D 2
R 0.68 0.72 0.69 0.75 0.64 0.68

Note: Numbers in parentheses are t-values.
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data can be subject to the endogenity problem.? In an attempt to partially lessen this
problem, we experiment with using one lags of housing and financial wealth. 1* The
specifications (iii) and (iv) correspond to these experiments, where the estimated
housing wealth effect is slightly larger than those for specifications (i) and (ii): when
we use lagged wealth data instead of the current data, the coefficient on housing
wealth changes from 0.091 to 0.099 in the absence of LDV, In the presence of LDV,
the long-run coefficient on housing wealth changes from 0.087 to
0.060/(1-0.403)=0.101.

Although the time span of our data is relatively short, we consider two
specifications of panel regression, where specification (v) and (vi) employ fixed
effects and random effects regressions, respectively. The coefficients on housing
wealth in these cases are comparable to those for the pooled regression specifications,
except that the housing wealth effect estimated by fixed effect regression is the
smallest among the six specifications we used.

In Table 5, we report the estimation results for consumption expenditures on
durables, non-durables, and service. Noticeably, the estimated coefficients on
housing wealth are significant for all types of consumption, regardless of the current
or lagged housing wealth as a regressor. Another interesting finding is that, unlike
the time series results in Table 2, the estimated housing wealth effect is now most
conspicuous for service both in terms of its size and significance. This discrepancy
results because the time series data on service consumption include housing
consumption (or its proxy), while the cross section data do not. Therefore, we
interpret this finding as supporting our claim in the previous subsection that housing
consumption should not be considered when measuring housing wealth effect using
macro time series data. We also note in Table 5 that housing wealth has larger effect
on durable consumption than on non-durables, similarly in Table 2 for time series
results: where current housing wealth is used, the coefficient on housing wealth for
durable consumption is 0.097, larger than 0.040 for non-durables.

In summary, the results of cross sectional regressions in Tables 4 and 5 support
the presence of housing wealth effects among home-owners: overall, households
with 1% higher level of housing wealth spends more on total consumption by
around 0.1% in the long-run.

Estimation of Consumption Shares

In the previous section, we emphasized the importance of considering home
ownership profiles when one measures housing wealth effects using aggregate time
series. One way to address this issue is to revise the time series estimates of housing
wealth effects in view of the relative weight on home-owners’ consumption. In this
section, therefore, we attempt to estimate the share of home-owners’ consumption in

? The problem of endogeneity in (2) can be illustrated as follows: to the extent that the permanent income of
household is the primary determinants of consumption and housing unit choices, the housing wealth is likely to be
endogenous. We thank an anonymous referee for pointing this out.

1% While the consumption in year t is the total flow over the year, housing wealth in tear t is its stock value in the
mid-year. By using lagged housing wealth, therefore, we can circumvent the problem of explaining the past
consumption (over the first half of the year) by the housing wealth as of June.
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<Table 5> Cross Sectional Regressions (Consumptions by type)

Durables Non-durables Service
Constant | 0697 1.292 3535 3.384 1.339 2522
onstan (2.15) (2.98) (12.57) (15.13) (3.98) (4.62)
0.389 0.359 0.204 0210 0.304 0.252
Y (15.71) (11.24) (17.08) (13.26) (20.97) (13.45)
0.097 ] 0.040 ] 0.133 ]
HW (4.35) (3.52) (9.75)
) 0.071 ] 0.076 ] 0.136
HW-1 (2.53) (5.19) (7.87)
0.049 ] 0.019 0.045 ]
FwW (4.19) (3.13) (6.08)
) 0.033 ) 0.022 ) 0.060
FW-1 (2.29) (2.86) (6.59)
_ -0.006 0.005 0.109 0.101 0.141 0.165
Size (-0.44) (0.28) (14.43) (10.15) (15.58) (14.00)
0.071 0.131 0.076 0.058 0.144 0.151
Edu (3.51) (5.28) (6.89) (4.10) (10.82) (9.04)
0.012 0.002 0.007 -0.006 0.037 0.022
Age (1.21) (0.17) (1.51) (-0.84) (6.22) (2.69)
-0.000 -0.000 -0.000 0.000 -0.000 -0.000
Age? (-1.08) (-0.02) (-1.22) 0.72) (-6.87) (-3.77)
D 2
R 021 021 0.40 0.43 0.56 0.57

the context of dynamic structural models using macro time series.

We consider two simple infinite horizon models of an endowment economy, both
of which are populated by home-owners and renters. In the first model, households
maximize lifetime utility defined over non-housing consumption (C, ) and housing
consumption (C,). The sole difference between home-owners and renters in this
model is that only the former group has access to the market for housing investment
goods. In the second model, renters are further restricted to be “rule-of-thumb”
consumers in the sense of Campbell and Mankiw (1989), living on their current
income period by period.

Our approach belongs to literature on the estimation of the Euler equation
including Campbell and Mankiw (1989), Jappelli and Pagano (1989), and lacoviello
(2004): we first derive optimality conditions for each group of households, combine
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them into an aggregate Euler equation, and estimate the consumption weight on
home-owners.

3. Model (I)
3.1 Home-owners

A representative home-owner maximizes a standard lifetime utility given by

Z 11/ ulce.c)™, 0<p<1, >0 3)

=0

Ofor all t>0. The home-owner derivesoutility from non-housing consumption
C; and housing service consumption C,;, priced at B, and P, , respectively.
We assume that the instantaneous utility U(CH,Czt) is a CES aggregator of the
form:

1 e-1 1 -1

u(C,,Cy)=|@°C's +(1-w)*C*+ |, O<w<l, £>0 @

The representatlve home owner receives a random real endowment Y lends
(or borrow) Bto in real terms, and receives the real gross interest payment R B
in the next period. He also purchases |th units of housmg stock rlced at Qt for
investment. The housing stock evolves according to H,,, = 52{H , where
O is the rate of deprec1at10n for the existing housmg stock. He Ieases units of
housing stock at the price of Z, to a housing service firm, which in turn produces
and provides housing service C,, at the price of P, . Therefore, the budget
constraint of a home-owner is

Y°+ZH,+R B> =P,CP+P,Cy +Q,(H,, —(1-6)H,)+B? )

Solving the maximization problem of the home-owner yields the follo5ing first
order conditions for (CIO ,CO,H )1

" If the home-owner’s FOC w.r.t. bond is also derived and combined with the other FOCs, the resulting equation
becomes a version of the “no-arbitrage” condition. With the consumption of home-owners substituted out in so doing,
it is impossible to construct a moment condition involving aggregate consumption by which to estimate the
consumption shares of home-owners or renters.

The intuition is as follows: if the home-owners are following inter-temporally optimal decisions, optimality
condition involving either housing investment or bond acquisition is redundant. Unlike home-owners, however,
renters in the next subsection do not have access to the housing investment, so their dynamic optimality condition
w.r.t. the bond is indispensible.
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1

1 11 o
° [ut]; oCy ¢ = Plt/ut,

(6)

LI e
(1 - a))g [ut]g oCy ¢ =Pup , @)
Quu = PE 1, Q,, (1-0) + PE 14, Ly, , ®)

where 4, is the Lagrange multiplier for the budget constraint. It is worth
noting that equations (6) and (7) imply

1 1
[ - } o] - ©)
l-w] | CY P,

which can be used to pin down the elasticity of substitution between the two
kinds of consumption.12

We assume that the technology of the competitive housing service firm is Co=nH,
with n>0.13 Then, the zero profit condition in turn gives Z=nP2, which is used to
substitute out Z in (7). After re-arranging log-linearized versions of equations (6), (7),
and (8), we get:

A

~ ~ 1 &

Qt +®1P1t __Clt _®2P2t
(o)

1

= ®1 Et FA)l,m - ; EtCI,t+1 - ®2 Et lsz,m (10)
+B(1-8EQ,, +(1-B1-)EP,,,
Where
0, = S(I—E)(l—lj—l,
& (2
0,=¢1- E)(l —ij
& (2

2 Since equation (8) holds for renters as well, it holds for aggregate consumption.
" In fact, we can further normalize 1 to be one, without causing any changes in the results that follows.
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1o
SCE

and = isthe ratio T
&1 1 l 57—1

®°C,* +(1-w)*C,*

evaluated in steady state.

3.2 Renters

Without access to the housing investment market, a representative renter
maximizes

i 1_1/ ulc.cz) "7 0<p<1, >0 a1

=0

subject to her budget constraint
Y/ +R.BL =RCj +PCy + B (12)

where the superscript r denotes renters' choice variables.
The first order conditions for (Cl, C,, B) are given by

1

1
w* [U F 7 Clt P (13)
[U F UCZt Pzt/uty (14)
ul = pRE u,,. (15)

After re-arranging log-linearized versions of (13), (14), and (15), we get

= Rt + ®1Et P1,t+1 _;Etcl}:tﬂ _®2Et Pz,m-

3.3 Aggregation

Suppose that the economy is inhabited by & € [0,1] fraction of owner-occupiers
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and 1—6@ fraction of renters, so that the aggregate consumption is determined as
(6]
C,=6C  +(1-6)C/. 17)
If log-linearized around steady state, (16) yields
C, =ACC +(1-A)C! (17a)

where A is the steady state share @C°/C  of home-owners’ consumption.# We
can further deduce from (9) and (4) that the same share A is applicable to the
aggregation of C, or C, individually.

Combining (10) and (16) in view of (17a) gives

é[élt - Etél,t+1]+ ®1 [Et ISI,HI - Islt ]_ ®z [Et Isz,m - ISZt] (18)

— Al - U-5EQL |- (1= MR +All- pA-S)EPR,..

4. Model (II)

We consider another endowment economy in which the renters are, on top of the
lack of access to the housing investment market, described as the so-called
rule-of-thumb consumers: they do not smooth their consumption path in the face of
fluctuations in their period-by-period endowment income. The behavior of
home-owners in this economy is the same as in Model (I).

In each period, a representative renter solves the static problem of maximizing
his period utility

u(cr.cz) (19)
subject to the constraint

Yt}/ = Pltcl}; + Pztczyt (20)

that all his endowment income is consumed in each period.
From the intratemporal optimization condition (9) and the budget constraint (20),
we have

4 @

and A are different even in a steady state because the economy is populated by heterogeneous households.
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—oCl =—0¥/ + B[O, +(1-8, )]+ oP, (1-0,)(1 - &) (21)

where 0, is the renters’ share of non-housing consumption expenditure
P 15

P +(1- )P~

We now combine the log-linearized versions of (10) for home-owners and (21) for

% ECp

we finally have the following equation for aggregate non-housing consumption:

RC/ /Y7 in steady state, which is equal to

renters, with weight of A and 1-A, respectively. Using E, (fﬁ _1 E, (fn _
A
A, - -p0- 05
T Eth+1 =A Qt - IB(I - 5) EtQt+1
+ A@)1 [Plt - Et Pl,t+1 ]_ A®2 [Pzt - Et Pz,t+1]

~ 1712 ~
+ A[l - :B(l - 5)]Et Pz,t+1 - ; [Cn - EtC1t+1

+o(1-A)Y/ —o(1-A)O, +(1-0,)s)P, (22)
—o(1-A)(1-0,)(1-£)P,
1-A

+T(®3 +(1-0,)¢)E.P,,,

1-A A
+T(1 -0,)(1-¢)EP,,.

5. Estimation

We estimate the (steady state) share A of home-owner's consumption using the
aggregate Euler equations (18) and (22) for the two models. Involving endogenous
expectational errors, those equations are cast into the form

Et[Mt+1xt]= 0 (23)

for a vector X, of variables dated t and earlier. We apply GMM to the
orthogonality condition (23).

To simplify the estimation procedure, we opt to estimate the pair of (G,A). The
values of (@, 83 are fixed at (0.868, 0.454), which are obtained by applying OLS to

!5 We use the budget constraint (19) and the CES aggregator to derive this result.
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(9). Zis fixed at the sample mean of its data counterpart calculated using the above
estimates. The rate of depreciation O of housing stock is fixed at 0.007, matching
the annual rate estimated for the U.S. by Harding et al. (2004), and /3 is fixed at the
conventional rate of 0.99. Finally, ®, is fixed at the corresponding sample average.

We use quarterly Korean data for the period 1987:Q1 to 2003:Q4. The aggregate
non-housing consumption C, is the same series used for the time series regression
in section 2. The price series EPI, P, ) of non-housing and housing consumption,
respectively, are proxied by corresponding implicit deflators available from the
national income account, and the housing price Q is the nationwide house price
index reported by Kookmin Bank. All price variables are deflated by the CPIL The
real interest rate R is the 3-year corporate bond rate adjusted for ex-post CPI
inflation. For the endowment Yty of renters in the second model economy, we use
per capita GNI resorting to the assumption that the endowment profile is identical
for all households. Since variables in equations (18) and (22) are represented in
log-deviations from steady state levels, we use the Hodrick-Prescott filter to
construct correspondingly transformed series.

The left panel of Table 6 reports the estimation results for Model (I). In column (1),
the second to fourth lags of (C,,C,,P,P,,Q, R) are used as instruments, while lags
of C, not appearing in the moment condition are dropped in column (2). The
estimated elasticities of intertemporal substitution imply that the utility function is
close to the logarithmic function in both columns, but the estimate 0.769 of A in
column (2) is higher than 0.659 in column (1). Both parameters are estimated sharply,
as reflected in their t-values.

The estimation results for Model (II) are reported in the right panel of Table III. In
column (3), the second to fourth lags of (CnCz: R,P,.Q, R,Y) are used as
instruments, while lags of C, not appearing in the moment condition (8) are again
dropped in column (4). The estimates of o and A for Model (II) tend to be lower
than those for Model (I): the estimates of o, ranging at around 0.8 to 0.9, are
significantly lower than for Model (I) at a 5% significance level but not at the 1% level.
The estimates of A, now ranging from 0.61 to 0.64, are not much different from that
of Model (I). We believe the slightly lower estimates of A in Model (II) better
represent the situation that renters are more likely to behave as “rule-of-thumb”
consumers, rather than being able to smooth their consumption over time.’® That
being the case, the consumption share of renters latent in the aggregate data series
will be better captured by the latter model. It is also worth noting that the estimate of

is not very different from a similar estimate in Campbell and Mankiw (1989):
they estimate the “mass” of consumers who do not borrow or save to smooth
consumption to be in the neighborhood of 0.4. If we view the renters as unable to
draw resources from housing wealth to smooth consumption, then our estimates of

are comparable to those in Campbell and Mankiw (1989), although our estimates
give the consumption share, not the “mass”, of constrained households.

' In 2000, the home ownership ratio in Seoul was 53.4%, and the weighted average of home ownership ratios in
seven major cities was 56.6% if the numbers of households in each city are used as weights. The average home
ownership rate nationwide is 61.0%. The estimated share A'is therefore higher than the “mass” of home-owners,

which appears plausible: the consumption of a home owner will be higher than that of a renter.
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<Table 6> GMM Estimation of the Euler Equation

Model I Model II
@ @ ®) @

o (1327320) 1(322; 0.894 (18.81) 0.808 (13.35)
A ?269519) ?370629) 0.613 (2.97) 0.639 (2.19)
Instruments CiiarCriy CLH,...,CLF4 CIH,...,CLF4 CiiarsCiia
P Pcares Pl Piiaseo Py Pricaseo Pics

Qs Qs Qs Quy Qs Qry QR

R R, R, R, R, Ry R Ry

Cui2sCoiy AANR A Y oY,

ClianCoiy
] - stat. 0.764 0.891 0.753 0.778

Note: Numbers in parentheses are t-values calculated by HAC standard errors of Newey-West (1987).
Numbers in the last row are p-values associated with Hansen’s (1982) J-test for the model’s

overidentifying restrictions.

6. Interpretation

In this subsection, we develop an intuitive idea on how much to revise the
measure of housing wealth effects estimated with aggregate (across home-owners
and renters) time series. To simplify the argument, we assume the following

relations
CP =aHW +&°
C” = LHW + g’

(24)
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where C° and C” are the consumption of home-owners and renters,
respectively, and HW is the total housing wealth. If the two consumption series
were available, the OLS estimate of &« would correspond to the “textbook”
definition of the housing wealth effect, while that of [ would measure the degree
of negative income effect on renters coming from increases in housing prices.

Now suppose that a relation analogous to (12) is estimated for per capita
consumption C, which is the weighted sum AC® + (1—A)C" of two strands of
households' consurnCPtiqn. Bf we denote the resulting estimate by 7, it follows that

the OLS estimates @, 3,7 ) have the following relation:
. 7 1=A;
a=L-""243 25)
A A

Equation (25) shows that how well the aggregate estimate 7 reflects the
hypothetical “home-owners only” estimate & dependson £ and A.

Obviously, if A is close to one, }> is not much different from the degree of a
genuine housing wealth effect. However, if A is substantially smaller than 1, 7 is
likely to fall short of &, the measure of genuine wealth effect. Another reason 7
may underestimate housing wealth effect per se is that [ is significantly smaller
than @ . As shown in section 2, the time series regression results in Table I strongly
support that £ would be significantly smaller than & , and possibly even
negative. n

If we put £ =0, which we think is not much of an extreme assumption for
renters, the estimates A in Table 1 imply that ¢ recovered from the estimates
(controlled for the possible endogeneity problem) in the second panel for
non-housing consumption in Table 3 ranges around 0.144 on average. The estimates
of housing wealth effects thus revised tend to be larger than the cross sectional
estimates in Table 4 ranging around 0.1. We may view the number 0.144 as the upper
bound of the ‘genuine” housing wealth effects we want to estimate.

IV. Conclusion

In this paper, we examine the effects of housing wealth on consumption in Korea.
Traditionally, the literature on housing wealth effect has mainly focused on
estimating the effects of housing wealth on aggregate consumption. Unlike those
previous studies, our interest lies in understanding the ‘genuine’ housing wealth
effects, i.e., the response of consumption spending by home-owners to the changes in
housing wealth.

We raise two issues, the one around home-ownership and the other around the
proper measure of consumption, that matter in estimating the genuine housing
wealth effect using aggregate time series. Dealing with the latter, we argue that it is
more appropriate to use non-housing consumption. To the extent that most
home-owners purchase housing units to live in, the changes in housing consumption
by home owners are not of their own choices but artificially imputed on them.



22 | wERammE /2008, 1|

On top of that, we proceed to address the issue of home ownership. Our strategy
is to examine how much to revise the estimates housing wealth effect obtained from
aggregate non-housing consumption data. We construct two structural models and
estimate the share of home-owners' consumption in those models' context. It is found
that, if revised in light of the estimated consumption shares of home-owners, the
magnitude of resulting housing wealth effects may be larger than what simple time
series regressions tell us.

We believe grasping the size of ‘genuine’” wealth effect has some macroeconomic
implications. Policymakers are usually interested in understanding the effect of
housing wealth on aggregate consumption. Seeing that the ratio of home-owners has
been steadily increasing, however, estimates of housing wealth effects based on past
data and not taking such trend into account may understate the importance of
housing wealth for stabilization policy in the present and near future.
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Appendix

In this section, we summarize the steps followed in deriving the regression
equation (1) from the utility maximization problem in the subsection 2.1.
The FOCs w.r.t (C,C?) are combined together into

C,=CP~ [—1 — w} (A1)
w

where P = P,/P;.
Combining (Al) and the budget constraint, we get

C,[l+P" {1_—“’}] —Y + HW +SW. (A2)
w

If log-linearized aound the steady state, equation (A2) can be represented as
logC, =Const, +0,logP + ¥, logY +¥, logHW + ¥, log SW (A3)

where Const; corresponds to the steady state around which (A2) is log-linearized,

and the coefficients are given by the following steady state values:

P (l-w)/w

+P7(l-w)/ o’

w, - Y W, = HW v, = SW .
W + HW + SW W + HW + SW W + HW + SW

0, =(<€—1)1

Using (A1), we get a similar relation for logC, given by

logC, =Const, +©®, logP + ¥, logY + ¥, logHW + ¥, log SW (A4)

-1 __ -1
where ©, = ¢ P (l-w)/ o _1} P(l-w)/ o

1+P“(1-w)/ o 1+P“(1-w)/w
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Note that the coefficient ®,on logP may have either signs for the non-housing
consumption (C,), depending on the magnitude of ¢ measuring the elasticity of
substitution between the two kinds of consumption. In contrast, the coefficient
©, for the housing consumption (C, ) is negative.
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ABSTRACT

This paper empirically investigates the finance-growth linkage in Korea by utilizing firm-level
data of manufacturing industries before and after the 1997 financial crisis. We find that, first, an
increase in external finance is associated with a faster subsequent capital accumulation of firms.
However, this capital accumulation channel became relatively attenuated after the crisis. Second, the
total factor productivity growth effect of external finance has been considerably weak both before
and after the crisis. Third, the information production and industry restructuring effects of external
finance have also remained weak after the crisis. The limited role of external finance in post-crisis
Korea partially reflects sluggish corporate investment and weakening dependence of good credit
firms on external finance. The evidence suggests that, in order to effectively sustain economic
growth, further reform efforts may be required to strengthen resource allocation and corporate
restructuring roles of financial markets and institutions.
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I. Introduction

The Asian financial crisis in 1997-98 has highlighted the importance of a robust
and efficient financial system for sustainable growth of an economy. It has been
argued that Korea’s financial crisis has resulted from the weakening of investment
discipline and distorted financial flows under the legacy of the state-led
development policies. Accordingly, while it may be difficult to entirely refute the
positive role of Korea’s financial sector, numerous commentators have questioned
the claim that Korea’s financial sector had contributed to economic growth by
accelerating productivity growth in the pre-crisis period.!

Given the criticism, the post-crisis financial reform efforts have focused on
rehabilitating and upgrading Korea’s financial system in order to transplant a new
paradigm more suitable for sustainable growth. Over the past ten years since 1997, a
remarkable progress has been made in reforming Korea's financial system to make it
healthier and more sophisticated. Indeed, as an outcome of rapid consolidation and
conglomeration driven by the publicly funded restructuring program, the capital
adequacy and profitability of banks and non-bank financial institutions have
improved remarkably. Capital markets have also expanded both in size and
deepness. The resolution of massive corporate failures also served as a credible
signal that the traditional implicit guarantee and moral hazard-based paradigm
would no longer persist.

While the post-crisis financial reform has led to noticeable changes in the
behavior of fund users and financiers, little has been known yet on the extent of
improvement in the role of financial markets and institutions in post-crisis Korea.2
Despite the rapid expansion of financial assets in the post-crisis period, it is not clear
yet whether such a tangible progress in financial sector development is effectively
linked with the productivity growth of firms in the corporate sector. This is a
particularly important concern when we observe the recent stagnation of corporate
investment and excessive fund flows into the real estate sector.

In this paper, by utilizing firm level data before and after the 1997 financial crisis,
we investigate the relationship between external finance and two sources of firm
level growth - physical capital accumulation and TFP growth in Korea. To our
knowledge, few attempts have been made to study the relationship between external

1 For empirical studies on the investment behavior and efficiency of credit allocation in pre-crisis Korea,
see Borensztein and Lee (1998), Cho and Kim (1997), Claessens et al. (1998), Hahn (1999) and Lee (2000)
among others.

2 For instance, Borensztein and Lee (1999) report that financial credits appear to have been reallocated in
favor of more efficient firms after the 1997 crisis relative to the pre-crisis episode. Hahm (2007) investigates
both macro flow of funds and micro firm level data and finds that, despite substantial improvement in risk
management and credit allocation practices at individual financial institutions, savings have not been
smoothly channeled to more productive investment opportunities at the macroeconomic level due to the
phenomenon of flight to quality and excessive concentration of financial saving in the banking sector.
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finance and TFP growth in Korea neither at the industry level nor at the firm level.
More specifically, in an attempt to empirically assess the role of external finance in
promoting economic growth in Korea, we address the following questions: Does an
increased access to external finance enhance subsequent growth rates in firm level
output, physical capital, R&D investment and total factor productivity? Does above
relationship differ across alternative sources of external finance - banks, non-banks,
and capital markets such as bond and equity? Is there a structural shift in the
relationship between external finance and firm level growth factors across the 1997
financial crisis? Does the availability of industry-wide external finance exert positive
externalities for firm level growth by ameliorating information asymmetry? Namely,
do firms with higher information asymmetry tend to benefit more from the
availability of external finance? Finally, does the availability of industry-wide
external finance facilitate entry of new firms and restructuring at the industry level?
The present paper is organized as follows. Section II provides an overview of the
literature on the relationship between financial development and economic growth.
Section III describes and characterizes the pattern of corporate investment and its
financing behavior before and after the 1997 financial crisis. Section IV discusses data
and TFP measures, and provides diagnostic descriptions of the relationship among
external credit allocation, capital accumulation, and TFP growth in Korean
manufacturing industries. Section V describes regression models and discusses
empirical findings. Finally section VI provides a summary and concluding remark.

II. Literature Review

While economic growth leads to financial development by expanding demands
for financial services, a solid body of both theoretical and empirical research
indicates that the causality may also run from financial development to economic
growth. Traditionally, the contribution of financial development was understood as
much limited since economic growth would be largely subject to diminishing returns
to capital. Namely, under neo-classical growth models, the steady state per capita
growth rate is determined by exogenous technology factors. Hence, financial
development can influence growth only either by accelerating capital accumulation
during the transition process to steady state or by affecting the rate of technological
progress in the steady state.

However, with the emergence of endogenous growth theories, the role of
financial development in supporting economic growth has been highlighted once
again. The initial hypotheses of Goldsmith (1969), McKinnon (1973), and Shaw (1973)
have been reinvestigated by numerous authors under this endogenous growth
framework. On the theoretical front, for instance, Greenwood and Jovanovic (1990)
investigate a general equilibrium model and show that financial intermediation
promotes economic growth by allowing a higher rate of return earned on capital
through better information processing and investment screening and by enabling
pooling of risks. Bencivenga and Smith (1991) study an endogenous growth model in
which the equilibrium behavior of competitive intermediaries affects the efficiency of
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resource allocation. In their model, the development of intermediaries allows an
economy to reduce the fraction of its savings held in the form of unproductive liquid
assets and thus prevent misallocations of invested capital due to liquidity
requirements.

The hypothesis that financial development exerts a positive influence on
economic growth has also been empirically investigated by numerous authors.
Cross-country regression analyses include King and Levine (1993), Levine and
Zervos (1998), Levine (1998), Beck, Levine and Loayza (2000) among others. They
find in general a robust and strong relationship between the measures of financial
development and economic growth, capital accumulation, and productivity growth.3
This body of research also supports the causal relationship from financial
development to growth by showing that the initial extent of financial development
tends to be associated with subsequent economic growth. Beck, Levine and Loayza
(2000) for instance find that financial development contributes more through total
factor productivity growth rather than accumulation of capital or saving,.

Some authors focused on the industry and firm level evidence. As widely noted,
in a world with imperfect capital markets and information asymmetry, financial
development can influence the growth performance of individual firms and
industries by ameliorating unduly high cost of external financing. As noted by
Stiglitz and Weiss (1981), the presence of agency cost makes investment of firms
more dependent upon internal funds. Hence, the availability of and easier access to
external finance render firms to resolve credit constraint and achieve optimal
production scale, and this positive impact would be stronger for firms with higher
uncertainties in technology and future profitability.

Using firm level data from 30 countries, Demirguc-Kunt and Maksimovic (1998)
find that a wider access to external finance tends to encourage long-run growth
performance of firms. At the industry level, Rajan and Zingales (1998) find that
industries that are more dependent upon external finance grow faster in countries
with more developed financial sector and argue that financial development enhances
economic growth by reducing the cost of external financing. Not only physical
capital but also R&D investments are significantly affected by asymmetric
information problems, and thus are likely to be severely constrained by firm’s
financial situation. Himmelberg and Petersen (1994) find that R&D investment is
indeed significantly related to cash flow position of firms in U.S. high-tech industries.
Hence, financial development and increased access to external finance may lead to
total factor productivity growth by facilitating R&D investment at firm level.

Another source of the linkage between finance and growth comes from the role of
external fund providers as they exert ex-post monitoring and corporate controls that

3 There exists a large volume of related research that investigates the relationship between financial
structure and economic growth. See Demirguc-Kunt and Levine (2001) for extant survey on the literature.
Based upon a broad set of empirical evidence they conclude that, while overall financial development
tends to accelerate economic growth, financial structure per se does not seem to matter much, and that
legal systems that effectively protect property rights and contract enforceability tend to determine the
extent of financial development. As for the seminal empirical work on this law and finance view, see La
Porta, et al. (1997, 1998).
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discipline managers to use funds more efficiently and as envisaged thereby
increasing firm level productivity and outputs. This governance or delegated
monitor function can be exercised by enforcing existing financial contracts as well as
by not refinancing existing credits. For instance, Nickell, Nicolitsas and Dryden
(1998), and Nickell and Nicolitsas (1999) show that financial pressures, as measured
by the ratio of interest payments relative to cash flows, have a positive impact on
subsequent productivity growth of firms in US and Europe.

At the industry level, financial development may contribute to TFP growth by
reallocating funds across firms and facilitating exits of unviable firms. Hence,
redistribution of existing capital across firms can enhance average TFP growth at the
industry level. For instance, Wurgler (2000) shows that the growth rate of industry
fixed capital formation is more sensitive to the growth rate of industry value-added
in financially developed countries. Furthermore, industry growth may be accelerated
by encouraging entry of new promising firms into the industry. Beck, et al. (2001)
and Beck and Levine (2002) find strong evidence that economies grow faster, new
firms form more easily, firms’” access to external financing is easier, and firms grow
more rapidly in economies with a more developed financial system.

As for evidence in Korea, while there has been relatively little research on the
relationship between financial development and growth, a couple of recent papers
studied time-series evidence on the linkage. For instance, Hahm (2005) estimates a
vector autoregression model and finds that a development in the banking sector has
contributed to fixed capital accumulation, however, its impact on total factor
productivity growth was much limited. Kim (2003) finds a positive relationship
between economic growth and the index of financial liberalization constructed from
various government financial deregulation measures. Lee (2004), Jin, Jinn and Hahm
(2004) also report evidence supporting the positive role of banking sector in Korea’s
economic growth using various Granger causality regression models. At the industry
level, Shyn and Oh (2005) investigates the hypothesis of Rajan and Zingales (1998)
using Korean data and find a positive role of external finance in promoting industrial
growth. However, to our knowledge, there has been little systematic research that
investigates the relationship between TFP growth and external finance at firm level,
which is the focus of the present paper.

III. Corporate Investment and Financing Patterns Before
and After the 1997 Financial Crisis

Before we focus on the linkage between external finance and growth components
of firms such as factor accumulation and total factor productivity, this section
provides an overview of the aggregate corporate investment behavior and financing
patterns before and after the 1997 financial crisis. Among many factors that have
contributed to the slowdown of Korea’s economic growth after the financial crisis,
the single largest factor is the significant fall in facility investment. As shown in
Figure 1, the facility investment to GDP ratio, after briefly recovering in 1999 and

[Figure 1] Corporate Investment to GDP Ratio (%)
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2000, has been on a downward trend after the crisis. With the slowdown in corporate
investment during the post-crisis period, the corporate financing pattern has also
changed in a notable way, which we now describe from both macro flow of funds
and micro firm level perspectives.

1. Macro Flow of Funds Analysis

Since the 1997 financial crisis, the way in which Korea’s corporate sector finances
its investment has changed remarkably. One distinctive feature is that firms have
relied more upon internal financing. After suffering from the highly leveraged
financial structure in reflection of the large investment and excessive borrowing, the
corporate sector has become much more conservative in risk taking and investment
after the crisis. Consequently, the demand for external finance has also substantially
decreased. Along with this increased conservatism, Korea’s corporate sector
underwent a major restructuring process substantially downsizing its capital and
labor. As a result of the restructuring effort, cash flows of major corporate firms have
notably improved, which made them less reliant on external finance. As shown in
Figure 2, the share of internal financing out of total annual financing flows increased
from 29.5% during 1990-1997 to 54.6% during 1999-2005. Corporate sector's net
saving, which is the major source of internal finance, has amounted to 30-50 trillion
Korean won per year between 2002 and 2005.

With the decreasing reliance upon external finance, the composition of external

[Figure 2] Internal and External Corporate Financing (trillion won)
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financing has also changed. Figure 3 shows the outstanding volume of direct and
indirect financing as a percentage of nominal GDP. Note that, before the crisis,
indirect financing accounted for a larger share of total external financing. However,
direct financing has exceeded indirect financing in the post-crisis period. As shown
in Figure 4, the slowdown in indirect financing was partly due to the reduced
volume of non-bank financial institutions” lending as many insolvent non-bank
financial institutions were closed. In contrast, most of banks survived through the
crisis with the help of the government aided restructuring program, and were able to
expand their lending as households preferred safer assets such as bank deposits.
Note that direct financing has also stagnated since 2000. As shown in Figure 5, direct
financing through commercial papers and corporate bonds fell sharply following the
massive failure of merchant banks and the collapse of Daewoo group. However, it is
interesting to note that equity financing has continued to expand in the post-crisis
period.

2. Micro Firm Level Analysis

The sluggish corporate investment and decreasing demand for external finance in
the post-crisis period yields an important implication for financial intermediaries as
relatively good firms tend to rely more upon internal funds while relatively risky
firms remain in the financial market and actively seek out loans. As Figure 6 shows,
while the operating cash flows of firms listed in the Korea Stock Exchange improved
[Figure 3] Direct and Indirect Corporate External Financing (% of GDP)
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[Figure 4] Indirect Financing through Banks and NBFIs (% of GDP)
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[Figure 5] Direct Financing through Equity, Bonds and CPs (% of GDP)
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[Figure 6] Cash Flows and Facility Investment of Listed Firms (trillion won)
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[Figure 7] Distribution of Operating Income as a Percentage of Total Asset
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substantially after the crisis, those cash flows were used in financial activities rather
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than in facility investment. The negative cash flows from financial activities after the
crisis imply that firms actually repaid existing debts, paid out dividends, and bought
back existing stocks.*

The cash flow evidence reconfirms our previous conjecture that Korea's corporate
sector has taken a more ‘conservative’ approach in investment. The stagnation of
corporate facility investment may partly reflect the adjustment of the
over-investment in the pre-crisis. However, following the crisis, relatively large firms
have become less willing to take risks as they realize that they could no longer
benefit from the implicit government guarantee and the policy of ‘too-big-to-fail.”
Aggregate investment has remained stagnant as large firms have accumulated
liquidities and improved their financial soundness by retiring debts. Furthermore,
large firms have begun to embrace ‘shareholder capitalism’ by increasing dividend
payouts after the crisis.

While relatively good firms that have improved their financial structure have
become less dependent upon external finance, there still remains a fairy large group
of financially vulnerable firms, particularly among the SMEs. Figure 7 shows the
distributions of operating income as a percentage of total assets for externally
audited large firms and SMEs respectively. Note that, for both large firms and SMEs,
the entire distribution has shifted to the left and the mean operating income to asset
ratio has fallen in 2006 compared to its value in 1999, indicating that the corporate
profitability has deteriorated across the board. However, for SMEs, not only the
leftward shift of the distribution is more pronounced, but has the left tail also
become thicker and more dispersed implying that an increasing fraction of firms are
earning negative operating income and thus become more vulnerable to bankruptcy
risk.

The overall evidence in this section indicates that, while financially sound firms
that have undergone corporate restructuring have reduced their demand for external
finance, a significantly large number of firms remain financially vulnerable and still
dependent upon external financing. This in turn implies that it has become more
difficult for financial institutions to conduct their financial intermediation roles due
to heightened uncertainty and worsening adverse selection problems after the crisis.

IV. TFP Growth and Credit Allocation in Korean
Manufacturing Industries

1. Data and Measurement of TFPs

Following Good, Nadiri, and Sickles (1999) and its subsequent empirical studies
including Ahn, Fukao, and Kwon (2004), firm-level total factor productivity (TFP)
was estimated by the chained-multilateral index number approach. This approach
uses a separate reference point for each cross-section of observations and then

4 During 1999-2005, listed firms repaid a total of 76 trillion Korean won of their debts and paid out 32
trillion won of dividends.
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chain-links the reference points together over time, as in the Tornqvist-Theil index.
The output, inputs, and productivity level of each firm in each year is measured
relative to the hypothetical representative firm at the base-time period. This
approach allows us to make transitive comparisons of productivity levels among
observations in a panel dataset.

The Total Factor Productivity (TFP) level for firm i in year t in a certain industry
is defined in comparison with the TFP level of a hypothetical representative firm in
the base year (Year 1) in that industry? as follows:

INTFP: = (InYi—InY:) + i(ﬁ_my,,l)
=2

N 1 P —_—
_{ z E(Snit + Snt)(ln Xnit —In Xnt)

n=1

+2 il(ﬁwnﬂ)(ln Xor—1n Xne 1) } ©)

=2 n=1 2

Where, Y, X, S, and TFP denote output, inputs, the input shares (cost shares), and
the TFP level, respectively, and symbols with an upper bar are the corresponding
measures for the representative firms. We define the representative firm for each
industry as a hypothetical firm whose output, inputs, and cost shares of all
production factors are identical with the industry average. The subscripts T and n are
indexes for years and inputs, respectively.

The first and the third terms on the right hand side of equation (1) denote the gap
between firm i's TFP level in year t and the representative firm’s TFP level in that
year. The second and the fourth terms denote the gap between the representative
firm’s TFP level in year t and the representative firm’s TFP level in the base year.
Therefore, INTFPit in equation (1) denotes the gap firm i’s TFP level in year t and
the representative firm’s TFP level in the base year.

Deflators for converting book value for each firms’ tangible fixed assets into real
capital stock numbers were obtained by industry and by year from authors’
calculation based on the ‘Mining and Manufacturing Survey.” The ‘Mining and
Manufacturing Survey’ is conducted annually by the Korea National Statistical
Office. The survey covers all plants with five or more employees in the mining and
manufacturing industries and contains plant-level information on output, input, and
a variety of additional items, including the 5-digit Korean Standard Industry
Classification (KSIC) code assigned to each plant based on its major product. For
instance, the plant-level TFPs were calculated based on the ‘Mining and

Manufacturing Survey” and used in regression analyses in Ahn, Fukao, and Kwon
(2004) and in Ahn, Fukao, and Ito (2007), among others.

2. TFP Growth, Capital Accumulation and Credit Allocation in Korean

5 In this study, the base year was 1990 and industries were 2-digit Korean Standard Industry Classification
(KSIC) industries in manufacturing.
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Manufacturing Industries

Before we statistically analyze the linkage between external finance and
productivity growth at firm level, this section describes the relationship among
indirect external finance, capital accumulation, and TFP growth at industry level
for 20 manufacturing industrial sectors in Korea. Note that, in this section, the
industry TFP and capital stocks are measured using the ‘Mining and
Manufacturing Survey’ dataset of the Korea National Statistical Office. This
survey data also includes relatively small firms with five employees or more.
Since we don’t have data for detailed sources of external finance for those small
firms included in the ‘Mining and Manufacturing Survey,” as a measure of the
industry indirect external finance, we use the Bank of Korea’s industry level
external credit data measured by loans of commercial banks and non-bank
financial institutions.

Figure 8 shows the relationship between the period average growth rates of
indirect external credit and capital accumulation. Note that, while a positive
correlation seems to exist before the crisis, this positive relationship tends to
disappear after the crisis. As for the TFP growth, Figure 9 shows that no significant
correlation seems to exist between indirect external credit and TFP growth rates in
both pre- and post-crisis periods. Note however that, in this industry level diagnostic
analysis, we are not controlling for other effects such as industry characteristics and
business cycle effects. In the next section, using more reliable and detailed firm level
data, we conduct regression analyses that take into account both firm and industry
level characteristics.

Finally, Figure 10 shows the relationship between indirect external credit and
industry turnover rate, which is computed as the sum of industry entry and exit
rates. Note that the availability of indirect finance seems to have no significant
relationship with industry turnover rate before the crisis. However, there exists a
seemingly positive relationship after the crisis. This may suggest that external
finance has begun facilitating industry restructuring in the post-crisis period.

V. Regression Analyses and Empirical Results

1. External Finance and Value-added

Before directly looking at the relationship between external finance and output
growth factors such as capital accumulation and TFP growth at firm level, this
section first estimates the relationship between external finance and firm’s
value-added. Note that for firm level regression analyses in this section, we employ a
more exact and detailed dataset provided by Korea Information Service. The KIS
database covers externally audited companies only, whose asset size is 7 billion
Korean won or more. The KIS dataset also reports detailed sources of external
finance raised by firms.

[Figure 8] Growth of Indirect External Credit and Capital Accumulation Rate
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[Figure 9] Growth of Indirect External Credit and TFP Growth Rate
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In order to investigate the linkage between firm value-added and external finance
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we explore two regression models:
dinV,, =g, + BdINEXTF, , , +y'Z;,, +oYear, + g u; + &, (2-1)

d InViyt =f,+/dIn Kia+ S,d In Lo+ F,d In EXTF, .,

+;/'ZiH+5Yean +¢,uj +&y (2-2)

Where, V denotes value-added of a firm and EXTF is the volume of external
finance extended to the firm. K is physical capital stock and L is labor input. Year is
year dummies and pis industry dummies to control unobservable industry effect.
Vector Z includes firm specific control variables. As for the external finance variable,
we use four distinct types of external funding. EXTF1 is outstanding volume of
borrowings from bank and non-bank financial intermediaries including both
short-term and long-term borrowings. EXTF2 is outstanding volume of bond
issuance. EXTF3 is outstanding volume of equity capital raised in stock market,
which includes paid in capital and capital surpluses but excludes retained earnings.
EXTF4 is total outstanding volume of external finance, which is the sum of EXTFI,
EXTF2 and EXTF3. Note that we use the rate of change in outstanding volumes of
external finance as independent variables in the regression, and thus, we estimate the
flow effect of external finance.

In order to minimize potential endogeneity problems we use one-period lagged
independent variables. Hence, above regression models estimate the impact of
external finance on the next period value-added growth with and without
considering the effect of factor inputs. Regression equation (2-2) can be interpreted as
a diagnostic model which explores indirectly the impact of external finance on total
factor productivity without imposing a functional form of production technology.
Separate yearly regressions are estimated for the pre-crisis sample of 1991-1996 and
the post-crisis sample of 1999-2003. We exclude 1997 and 1998 to avoid potential
biases that may result from the unusual performance of firms during the crisis
period.

Table 1 reports estimation results on equation (2-1) without including factor
inputs and using log total asset size of firms as a control variable. Year and industry
dummies were included in the regressions, but coefficient estimates are not reported
to save space. It is interesting to note that all types of external finance variables are
significantly positively associated with the next period value-added growth rate
before the crisis, which suggests that financial sector played a positive role in output
growth although we cannot clarify the exact channel at this stage. Note however that,
only bond financing remains positively significant after the crisis, which may reflect
that, as we discussed above, the connection between external finance and firm’s
production activities became weaker in the post-crisis period.

Table 2 reports estimation results when we explicitly include physical capital as
well as labor input factors in the value-added growth regression. The coefficient of
physical capital accumulation rate is almost always significantly positive while labor
<Table 1> External Finance and Value-added (without Input Factors)
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- Dependent Variable: Value-added Growth Rate

Before Crisis (1991-1996) After Crisis (1999-2003)
I I 11 v I 11 111 v
dInEXTF1(-1)| 0.0476™ 0.0107
(3.60) (0.57)
dInEXTF2(-1) 0.0304" 0.0378"
(3.20) (2.35)
dInEXTF3(-1) 0.0400" -0.0324™
(3.49) (-2.80)
dINEXTF4(-1) 0.0150" -0.0110
(3.06) (-1.41)

InAsset(-1) | 0.0008 -0.0024 0.0018 -0.0010 | -0.0092° -0.0152* -0.0124" -0.0121"
(026)  (-085) (0.75)  (-048) | (-187) (-2.68) (4.26)  (-4.40)

Constant | -0.0467 0.0686 -0.0549 00613 | 01480 0.3720% 0.2865™ 02762
(-0.84)  (134) (124) (153) | (150) (318) (5.13)  (5.21)

No. Obs. 2,856 2,923 3,957 5,868 1,712 1,078 5,183 5,940
Adjusted R2 [ 0.0607  0.0492 0.0734 0.0545 | 0.0750 0.0452  0.0609  0.0643

Note: Numbers in the parenthesis denote t-values. ™, ™, * indicate that the coefficient estimate is
statistically significant at the 1%, 5%, and 10% respectively. Coefficient estimates for industry and
year dummy variables are not reported to save space.

input growth rate has a negative sign in the post-crisis period.® Note that external
finance variables remain significantly positive before the crisis even if we include
factor input variables. In the post-crisis sample, only bond financing remains
significantly positive as in Table 1. Regression results in this section indicate that
external finance may have played a significant role in firm growth especially in the
pre-crisis period. Hence, more detailed analyses on the channels are warranted,
which we focus in the next sections.

¢ The negative association between labor growth and value added growth seems to be unusual. It may
result from the shift in underlying production technologies after the crisis. It may also partially reflect the
restructuring efforts of firms after the crisis. Note that various labor market reform measures such as
layoffs have been introduced after the financial crisis in an attempt to make labor market more flexible and
efficient. This observation was suggested by an anonymous referee, which we gratefully appreciate.
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<Table 2> External Finance and Value-added (with Input Factors)

- Dependent Variable: Value-added Growth Rate

Before Crisis (1991-1996) After Crisis (1999-2003)
I Il I \Y, | Il 1 [\
dinK(-1) 0.0207 0.0525™" 0.0350”" 0.0336™" [0.1066"" 0.0569™ 0.0422"" 0.0362""
(162) (514) (395  (440) | (409  (218) (351)  (3.24)
dinL(-1) 0.0289  0.0437™ 0.0422™ 0.05117"| -0.0311  0.0196 -0.0948"" -0.0906"
(131)  (201)  (249) (353) | (-0.96) (053) (-6.32) (-6.37)
dInEXTF1(-1) [ 0.0379™ -0.0077
(2.67) (-0.39)
dINEXTF2(-1) 0.0253"" 0.0331™
(2.66) (2.04)
dINEXTF3(-1) 0.0321"" -0.0330™"
(2.78) (-2.72)
dINEXTFA4(-1) 0.0113™ -0.0100
(2.28) (-1.25)
InAsset(-1) | 0.0005 -0.0028 0.0016 -0.0014 |-0.0112" -0.0148"" -0.0131"" -0.0130""
(019)  (-1.02)  (0.65)  (-0.67) | (-2.27) (-2.60) (-454) (-4.71)
Constant | -0.0483 0.0602 -0.0615 0.0598 | 0.1866  0.3621"" 0.3166" 0.3064 "
(-087) (1.17) (-1.39) (149) | (189  (3.08) (568)  (5.78)
No. Obs. 2,856 2,923 3957 5868 | 1,712 1078 5183 5940
Adjusted R* | 0.0615 0.0592 00783 0.059 | 0.0832 00483 0.0689  0.0711

Note: Numbers in the parenthesis denote t-values. ™, *,

* indicate that the coefficient estimate is

statistically significant at the 1%, 5%, and 10% respectively. Coefficient estimates for industry and

year dummy variables are not reported to save space.

2. External Finance, Capital Accumulation and R&D Investment

This section directly estimates the linkage between various forms of external
finance and physical capital accumulation as well as R&D investment of firms. As
discussed above, firm’s access to external finance may lead to faster accumulation of
capital by ameliorating credit constraints thereby allowing firms to achieve optimal
production scale. To some extent, the positive linkage between external finance and
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capital accumulation seems to be obvious. However, firm’s external funding does
not always lead to investments in facility and formation of fixed capital. Firms often
raise external funds in order to finance operating cash flows or service and repay
financial obligations. Note also that, as emphasized in section II, not only physical
capital but also R&D investments are significantly constrained by asymmetric
information problems and thus firm’s financial situation. Hence, increased access to
external finance can lead to higher R&D investments and higher total factor
productivity growth. More specifically, we estimate the following regression
equations:

dInK,, = B, + BAINEXTF, , +y'Z; ., + JYear, + Pu; + &, (3-1)
dInRD;, = B, + BAINEXTF, _, +'Z;,, +J Year, + ¢,uj +&p (3-2)

Table 3 reports estimation results on the rate of physical capital accumulation. We
include the one year lagged log capital stock to control the convergence effect across
firms. Note that, the total volume of external financing (EXTF4) has a significantly
positive relationship with subsequent accumulation rate in physical capital before
the 1997 financial crisis. Note however that, this positive relationship became weaker
in the post-crisis period. Findings in this table indicate that external finance has
contributed to firm growth mainly through physical capital accumulation before the
crisis. However, this channel has become relatively weaker after the crisis.

Table 4 reports the R&D investment regression estimation results. As the KIS
database does not report R&D investment for most of firms after the crisis, we were
able to estimate only for the pre-crisis sample. Note that for all types of external
finance, R&D investment tends to accelerate with an increased access to external
finance. This result implies that a potentially important channel through which
financial development enhances firm level productivity growth is through
encouraging R&D investment.

3. External Finance and Total Factor Productivity Growth

We now turn to empirical investigations of the relationship between external
finance and total factor productivity growth:

dInTFR,, = B, + BAINEXTF,,, +y'Z;,, +J Year, +p u; + &, )

Table 5 reports regression results on equation (4). Note that only the third lagged
total external finance variable (EXTF4) is significantly positive at the 5% level before
the crisis, while it becomes insignificant after the crisis. Namely, compared to
physical capital accumulation, the linkage between external finance and TFP growth
seems to be much weaker both in pre-crisis and post-crisis Korea. To summarize, our
regression estimation results in this section imply that we have not yet witnessed a
structural shift in this relatively weak TFP-external finance relationship despite the
extensive financial restructuring and reform efforts after the crisis. As noted before,



48 | #ERIgmR /2008 I

<Table 3> External Finance and Capital Accumulation

- Dependent Variable: Capital Accumulation Rate

Before Crisis (1991-1996) After Crisis (1999-2003)
1 1I III v 1 II III v
InK(-1) -0.1566™ -0.1590 -0.1620" -0.1454"*|-0.1147" -0.1384™ -0.1204™ -0.1130"
(-8.64) (-9.61) (-12.28) (-13.61) | (-6.50) (-7.16)  (-12.29) (-12.69)
dInEXTF1(-1)| 0.1625™ 0.0351
(5.14) (1.52)
dInEXTF1(-2)| 0.0734™ 0.0108
(2.23) (0.42)
dInEXTF1(-3)| -0.0231 0.0061
(-0.72) (0.21)
dInEXTF2(-1) 0.0541™ 0.0145
(1.96) (0.76)
dInEXTF2(-2) 0.0188 0.0502™
(0.73) (2.28)
dInEXTF2(-3) 0.0412 0.0506™
(1.63) (2.05)
dInEXTEF3(-1) 0.0125 -0.0129
(0.51) (-0.83)
dInEXTF3(-2) 0.0029 0.0079
(0.11) (0.52)
dInEXTF3(-3) 0.0232 0.0178
(0.89) (1.23)
dInEXTF4(-1) 0.0433™ 0.0209
(3.55) (1.94)
dInEXTF4(-2) 0.0259 0.0100
(212) (0.97)
dInEXTF4(-3) 0.0029 0.0038
(0.25) (0.38)
InAsset(-1) | 0.1758™ 0.1841™ 0.1863™ 0.1682 [ 0.1105* 0.1295™ 0.1061 0.0990"
(9.44) (9.89) (12.75)  (14.60) (5.77) (5.80) (9.95) (10.22)
Constant  [-0.4930™ -0.6264™ -0.6639™ -0.5498"| -0.0773 -0.0455 0.0727 0.1427*
(-3.92) (-4.49) (-6.11) (-6.33) (-0.62) (-0.28) (0.95) (2.05)
No. Obs. 1,072 1,141 1,873 2,568 879 620 2,537 3,056
Adjusted R2 | 0.1150 0.0973 0.0908 0.0907 | 0.0757  0.1490 0.0786 0.0725
Note: Numbers in the parenthesis denote t-values. ™, ~, * indicate that the coefficient estimate is statistically

significant at the 1%, 5%, and 10% respectively. Coefficient estimates for industry and year dummy
variables are not reported to save space.
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<Table 4> External Finance and R&D Investment

- Dependent Variable: R&D Investment Growth Rate

Before Crisis (1991-1996)
I 11 111 v
dInEXTF1(-1) 02723
(3.19)
dInEXTF2(-1) 0.1082*
(1.91)
dInEXTF3(-1) 0.3270™
(4.24)
dInEXTF4(-1) 0.1015"
(3.10)
InAsset(-1) 0.0337* 0.0146 0.0432 0.0336"
(1.89) (0.91) (2.76) (2.51)
Constant -0.5518 -0.2412 -0.9539" -0.5858™
(-1.56) (-0.78) (-3.15) (-2.31)
No. Obs. 1,215 1,379 1,593 2,262
Adjusted R2 0.0156 0.0207 0.0342 0.0152

Note: Numbers in the parenthesis denote t-values. ™, ~, * indicate that the coefficient estimate is statistically
significant at the 1%, 5%, and 10% respectively. Coefficient estimates for industry and year dummy
variables are not reported to save space.

one potential reason of the weak linkage is the sluggish investment and weakening
dependence of the corporate sector on external finance in post-crisis Korea.

4. External Finance and Information Externality

Note that, in addition to firm’s actual access to external finance, the positive
impact of financial development on firm level output and TFP growth can be exerted
indirectly through industry-wide availability of external finance. In this section, we
estimate this externality effect of the industry-wide availability of indirect external
credit on firm level value-added, capital accumulation and total factor productivity
growth. Specifically, we focus on the channel that highlights the role of financial
intermediaries such as banks and non-bank financial intermediaries in ameliorating
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<Table 5> External Finance and Total Factor Productivity Growth

- Dependent Variable: TFP Growth Rate

Before Crisis (1991-1996) After Crisis (1999-2003)
I 11 il v I 11 I IV
dInEXTF1(-1) | -0.0107 -0.0260
(-0.42) (-0.93)
dInEXTF1(-2) | 0.0293 -0.0116
(1.11) (-0.37)
dInEXTF1(-3) | 0.0382 0.0553
(1.48) (1.56)
dINEXTF2(-1) -0.0157 0.0066
(-0.78) (0.28)
dINEXTF2(-2) 0.0347" -0.0101
(1.83) (-0.36)
dInEXTF2(-3) 0.0012 -0.0165
(0.06) (-0.53)
dINEXTF3(-1) 0.0007 0.0508"
(0.04) (3.21)
dInEXTF3(-2) 0.0059 0.0265"
(0.30) (1.74)
dInEXTF3(-3) -0.0070 0.0067
(-0.37) (0.45)
dInEXTF4(-1) -0.0036 0.0141
(-0.38) (1.26)
dInEXTF4(-2) 0.0068 0.0057
(0.73) (0.53)
dINEXTF4(-3) 0.0236™ 0.0051
(2.70) (0.50)
InAsset(-1) [-0.0101* 00023 0.0006 -0.0041 | 0.0000 0.088 0.0000  0.0006
(-195)  (043)  (0.14) (-1.15) | (0.00) (0.95) (0.01)  (0.16)
Constant | 0.2196® 00293  0.0286 00945 | -0.0467 -0.1031 00942  0.0253
217)  (029)  (037)  (144) | (032) (-055)  (1.24)  (0.36)
No.Obs. | 1,072 1,141 1873 2568 | 879 620 2537 3,056
Adjusted Rz | 00237 00339 00316 00349 | 00569 0.0305 0.0480  0.0530

Note: Numbers in the parenthesis denote t-values. ™, *, * indicate that the coefficient estimate is statistically
significant at the 1%, 5%, and 10% respectively. Coefficient estimates for industry and year dummy
variables are not reported to save space.
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asymmetric information problems. Diamond (1984) for instance, argues that banks
have an advantage over outside investors because they know more about the
borrowers’” prospects as the insider position of banks allows them to overcome the
information asymmetry. Namely, banks screen prospective borrowers and monitor
debt service capacities of borrowers. By doing so, banks produce valuable private
information that is not readily available in public capital markets, and borrowers’
access to banks’ informed fund yields a positive signal to other external financiers in
the capital markets.

We test whether the increased availability of indirect external credit for an
industry results in a non-linearly faster growth in value-added, accumulation of
physical capital and TFP growth for firms with a relatively large information
asymmetry. This non-linear externality effect can be estimated by using the
intangible asset to total asset ratio as a proxy to the degree of information asymmetry
inherent in the production technology of a specific firm. More specifically, we test the
presence of the information externality by including an interaction term between this
intangible asset ratio and industry-wide availability of indirect external credit in
addition to the individual firm’s external finance variable. Regression model is
specified as in equation (5):

diInY,, = B, + KA INEXTF, , + B,d ININDEXTF; , + B;(Intg/ Asset),, ,
5
+ B,(dININDEXTF); ., (Intg/ Asset),, , +y'Z;, +oYear, +pu; +¢&;,

Where, for Y, we use firm level value-added(V), physical capital stock(K) and
TFP growth rates. INDEXTEF; denotes the volume of industry-wide indirect external
credits from banks and non-bank financial intermediaries extended for industry j
which firm i belongs to. As for the individual firm’s external finance variable, we use
total volume of external finance (EXTF4) including bond and equity financing in
addition to bank and non-bank borrowings. The existence of direct industry
externalities can be captured by P2 and indirect information externality can be
explored by investigating whether the coefficient of the interaction term fs is
significantly positive. Total industry externality is B2 + B4 (Intg/ Asset).

Table 6 reports estimation results. As expected, intangible asset ratio in general
has a significantly negative coefficient indicating that firms with higher information
asymmetry tend to grow slowly in value-added, capital stock and total factor
productivity. For value-added growth regressions, before the crisis, the
industry-wide external finance variable is significantly positive in addition to the
individual firm’s external finance variable. However, the interaction term between
the industry external finance and intangible asset ratio has an opposite sign. After
the crisis, the interaction term has a significantly positive sign as conjectured,
however, the industry and individual firm external finance variables have a negative
sign.

For capital accumulation regressions, the individual external finance variable is
significantly positive in both pre- and post-crisis periods, while the industry-wide
external finance variable and its interaction term with intangible asset ratio are
insignificant before and after the crisis. Hence, for capital accumulations, firms’
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<Table 6> External Finance and Information Externality

Before Crisis (1991-1996) After Crisis (1999-2003)
Dependent Variable: Dependent Variable:
dInV dInK dInTFP dInV dInK dInTFP
InK(-1) -0.2968" -0.2273
(-24.75) (-21.36)
dInINDEXTF(-1) | 0.6925™ 0.3680 0.2974 -0.2137 -0.1522 -0.1803
(2.20) (0.80) (0.82) (-1.86) (-1.13) (-1.49)
dInEXTF4(-1) 0.0120" 0.0230™ -0.0045 -0.0106 0.0185™ -0.0280™
(1.85) (2.43) (-0.60) (-1.35) 2.03) (-342)
Intang/ Asset(-1) 0.0168 -0.8290™ -0.0486 -0.0587 -0.4342 [ -0.1756™
(0.27) (-8.34) (-0.67) (-2.10) (-9.38) (-6.00)
dInINDEXTF(-1) *{ -0.9702" -0.3337 -0.4905 0.4213" 0.0076 0.4599
Intang/Asset(-1) [ (-2.11) (-0.50) (-0.93) (2.49) (0.04) (2.59)
InAsset(-1) 0.0030 0.3058" -0.0062 -0.0124™ 0.2088" -0.0075™
(1.08) (25.18) (-1.94) (-4.50) (18.92) (-2.59)
Constant -0.0350 0.0317 0.1642" 0.3171™ 0.3013™ 0.2831™
(-0.50) (0.31) (2.04) (5.73) (4.65) (4.87)
No. Obs. 3,531 3,531 3,531 5,940 5,940 5,940
Adjusted R2 0.0545 0.1688 0.0377 0.0668 0.1109 0.0555

Note: Numbers in the parenthesis denote t-values. ™, *, * indicate that the coefficient estimate is statistically
significant at the 1%, 5%, and 10% respectively. Coefficient estimates for industry and year dummy
variables are not reported to save space.

actual access to external finance is more important and the industry-wide externality
effect does not seem to be present. As for the TFP growth, it is interesting to note that
the interaction term between industry-wide external finance and intangible asset
ratio becomes significantly positive after the crisis.

The overall result indicates that the industry-wide availability of external finance
does not have a significant externality for firms with higher information asymmetry
in accumulating physical capital. However, at least in the post-crisis period, we can
observe a positive externality effect of the industry-wide external finance upon the
firm level TFP growth rate. This implies that, while firms with higher information
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asymmetry tend to show slower growth, an industry-wide availability of external
finance may ameliorate this negative effect and accelerate TFP growth of such firms.

5. External Finance and Industry Restructuring

Financial development may also lead to the enhancement of total factor
productivity at industry level through better reallocation of resources across firms
within the industry. Moreover, financiers can facilitate entry of young promising
firms. In this section, we estimate the relationship between industry-wide availability
of external finance and the industry entry and turnover rates in an attempt to explore
the industry restructuring impact of external finance.

ENTRYR,, = 4, + A, (INDEXTF/INDSIZE) ,, +7'Z;,, + 5 Year +&,, (6-1)
TURNOVER,, = f,+ 3, (INDEXTF / INDSIZE) |, ,+ 'Z, ,+ 5 Year+ &, (6-2)

In the regression models above, ENTRYR,; is the ratio of new firms entered into
the industry j, and TURNOVER is the ratio of firms entered into and exited from the
industry during a given year. INDSIZE is the industry size as measured by the
industrial production. As distinctions between bank credits (INDEXTF1) and
non-bank credits (INDEXTEF2) are available at the industry level, we separately
estimate the impact of bank versus non-bank credits on the industry entry and
turnover rates. As control variables we use R&D investment as a percentage of sales
volume and capital-labor ratio in an attempt to capture heterogeneous technologies
and capital intensities of respective industry. Note that both entry and exit barriers
can be relatively high for capital intensive industries. As additional controlling
variables, we also include industry output growth rate and average number of
employees per firm within the industry in order to avoid spurious correlations that
may result from the relationship between these industry variables and entry and
turnover rates.

Table 7 reports estimation results for the above industry level regression
equations (6-1) and (6-2). As for the entry rate, both bank and non-bank credits are
not significantly associated with the entry rate before the crisis. However, after the
crisis, while bank credit remains insignificant and non-bank credit becomes
significantly negatively associated with the entry rate, which suggests that non-bank
credits may have actually raised entry barrier. As for the industry turnover rate, both
bank and non-bank credits are not significantly associated with industry turnover
rate in the pre-crisis. However, non-bank credit becomes significantly negatively
associated with the turnover rate after the crisis.

The differential impacts of bank and non-bank credits in the post-crisis may
reflect the phenomenon that relatively risky and low credit firms have become
increasingly more dependent upon non-bank financial intermediaries as banks have
become more risk averse and selective after the crisis. Consequently non-bank credits
have effectively delayed corporate restructuring and exits of insolvent firms, which
has in turn discouraged entry of new firms and lowered industry turnover rate.
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<Table 7> External Finance and Industry Restructuring

A. Before Crisis (1991-1996)

Dependent Variable:
Entry Rate Turnover Rate
| 11 | I
INDEXTF1/ 0.0120 0.1107
INDSIZE(-1) (0.20) (1.03)
INDEXTEF2/ 0.0648 -0.0580
INDSIZE(-1) (0.85) (-0.42)
R&D Ratio(-1) 0.5826 0.5949 0.7954 0.3416
(1.08) (1.20) (0.83) (0.38)
K/L Ratio(-1) -0.0003 -0.0003™ -0.0006™ -0.0006™
(-6.18) (-7.18) (-5.94) (-7.61)
IND Growth(-1) 0.0789 0.0874~ 0.0619 0.0382
(2.33) (2.52) (1.03) (0.61)
INDL(-1) -0.0001 0.0001 -0.0001 -0.0001
(-0.07) (0.11) (-0.41) (-0.52)
No. Obs. 60 60 60 60
Adjusted R2 0.6894 0.6935 0.6520 0.6461
B. After Crisis (1999-2003)
Dependent Variable:
Entry Rate Turnover Rate
I 11 | I
INDEXTF1/ 0.0660 0.1086
INDSIZE(-1) (1.62) (1.49)

INDEXTE2/ -0.3066™ -0.5039™
INDSIZE(-1) (-4.31) (-3.92)
R&D Ratio(-1) 1.2408™ 0.9225™ 1.5085™ 0.9854

(4.61) (4.00) (3.14) (2.36)

K/L Ratio(-1) -0.0002 -0.0002 -0.0004™ -0.0004™
(-5.65) (-9.52) (-7.29) (-11.43)

IND Growth(-1) -0.0315™ -0.0617~ -0.0481 -0.0978"
(-0.94) (-1.99) (-0.80) (-1.75)

IND Avg Emp(-1) -0.0001™ -0.0001 -0.0001™ -0.0001™
(-2.09) (-3.16) (-2.22) (-3.19)

No. Obs. 100 100 100 100
Adjusted R2 0.7351 0.7740 0.6950 0.7330
Note: Numbers in the parenthesis denote t-values. ™, ~, * indicate that the coefficient estimate is statistically

significant at the 1%, 5%, and 10% respectively. Coefficient estimates for constant and year dummy
variables are not reported to save space.
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Overall evidence in this section suggests that the industry restructuring role of
financial institutions remains largely weak even after the financial crisis.

VI. Summary and Concluding Remarks

In this paper, we empirically investigated the external finance-firm growth
linkage in Korea by utilizing firm level data of manufacturing industries before and
after 1997 financial crisis. Under asymmetric information and capital market
imperfections, financial development and increased access to external finance can
promote firm level factor accumulation and total factor productivity growth through
various channels - by ameliorating credit constraints, facilitating risk sharing,
lowering moral hazard and agency costs, and encouraging R&D investments, among
others. Moreover, the positive impact of external finance can be reinforced at the
industry level as external financiers encourage young promising firms to grow and
facilitate corporate restructuring.

We constructed firm level physical capital stock and total factor productivity
measures and evaluated their relationships with various forms of external finance
such as bank and non-bank credits, bonds, and equity financing. Our main empirical
results can be summarized as follows: First, we find that an increase in external
finance tends to be associated with a faster subsequent capital accumulation rate.
However, this positive capital accumulation effect became relatively attenuated after
the 1997 crisis. Second, external finance encourages subsequent R&D investments.
Third, compared to capital accumulation channel, the relationship between external
finance and subsequent TFP growth is relatively weak in both the pre-crisis and the
post-crisis periods.

We also examined the indirect impact of the industry-wide availability of external
finance. We tested whether the increased availability of indirect external credits for
an industry results in a non-linearly faster growth in value-added, accumulation of
physical capital, and TFP growth for firms with a relatively large information
asymmetry. We find that the industry-wide availability of external finance does not
have a significant information externality for firms in accumulating physical capital,
although, at least in the post-crisis period, we could observe a positive externality
through the TFP channel. Finally, as for the industry restructuring effect, we find that
the industry restructuring role of financial institutions is largely absent in both the
pre-crisis and post-crisis periods. In the post-crisis period, non-bank credits have
actually discouraged entry of new firms and reduced the industry turnover rate.

Our findings in this paper yield important implications in assessing the role of
financial sector in promoting economic growth in Korea. In the pre-crisis period, the
Korean financial sector contributed to economic growth relatively more through the
factor accumulation channel rather than through the TFP channel. However, in the
post-crisis period, even the factor accumulation channel has become relatively
attenuated while the TFP channel still remains weak.

Considering Korea's extensive financial reform efforts since 1997, this finding
seems to be somewhat surprising. The slowdown in aggregate corporate investment
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and the phenomenon that firms have become more dependent upon internal funds
have resulted in the separation of finance from real production activities in
post-crisis Korea. As productive and profitable firms have become increasingly more
dependent upon internal financing, the average quality of firms left in the external
financial markets has deteriorated and the degree of asymmetric information has
gotten worsen. However, the role of financial institutions in producing valuable
information and exerting corporate restructuring remains far from fully functional.
Overall evidence indicates that further efforts are required to strengthen resource
allocation and corporate restructuring roles of financial markets and institutions in
order to effectively sustain Korea’s economic growth.
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ABSTRACT

This paper aims at analyzing the practice of job rotation in the Korean government and
putting forward policy suggestions. The Korean government is often accused of low
capacity and weak competitiveness, which mainly result from the low expertise of public
officials. Considering the high quality of human resources flowing into the public sector
in Korea, solutions should be found from the structure of the system. This paper regards
frequent position changes due to excessive job rotation as a key factor undermining the
accumulation of expertise and conducts in-depth analyses. The current practice of frequent
rotation shows that the average tenure period of government officials at director level and
above is only about one year, far shorter than those in major developed countries, which
causes many problems such as low efficiency, lack of accountability and policy
consistency, and low opportunity for accumulating expertise. Simple models are set up to
analyze job rotation and other alternative personnel management systems. Analyses find
that it would be desirable to have each individual experience various positions during the
initial rotation period to find his/her own aptitude, and then accumulate expertise by
settling in at a certain specialized field for a prolonged period of time based on the
revealed aptitude in mid and high positions. This turns out to be in line with the structure
of the Career Development Program which is being introduced. The model-based analysis
of this paper distinguishes this study from preceding ones conducted in the traditional
framework of personnel management study. Practical measures to mitigate the problems of
frequent job rotation include rotating within the area of specialty, narrowing the scope of
transfer, and reinforcing the minimum tenure period. However, since the current frequent
rotation is fundamentally attributable to the rank system based on seniority, the present
civil service classification system needs to be converted into a position classification
system in the long run.
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{Table 1> Average Tenure of Directors and Above

Position
Period

Director

Deputy Minister
& Director General

Jan 1997 ~Nov 2001

1 year 20 days

1 year 1 month 21 days

Dec 2001~Jan 2004

1 year 1 month 21 days

1 year 3 months 5 days

Source: Civil Service Commission.

{Table 2> Average Tenure of Directors and Above in Core Economy Ministries

Ministry

Position

Director

Deputy Minster
& Director General

Fair Trade Commission

1 year 2 months 28 days

1 year 25 days

Financial Supervisory Commission

7 months 29 days

8 months 10 days

Ministry of Finance and Economy

1 year 2 months 1ldays

1 year 1 month 7 days

Note: Survey period is Jan 1997 ~Nov 2001.

Source: Civil Service Commission

(Table 3> Transfer Rate by Tenure

Tenure 1 1~2 yrs | 2~3 yrs | 3~4 yrs | 4~5 5

Rank yr yrs yrs yrs yrs yrs
Senior Executive 61.2% 27.6% 9.2% 1.0% 1.0% 0.0%
Rank 1 75.0% 25.0% 0.0% 0.0% 0.0% 0.0%
Rank 2 45.6% 42.2% 9.5% 1.4% 1.4% 0.0%
Rank 3 48.9% 37.2% 9.1% 3.0% 0.7% 0.9%
Rank 4 47.0% 33.9% 12.3% 4.3% 1.5% 1.1%
Rank 5 39.1% 38.3% 16.1% 3.8% 1.3% 1.4%
Rank 6 28.6% 41.2% 15.0% 8.1% 2.7% 4.3%
Rank 7 29.7% 40.1% 14.1% 8.5% 2.8% 4.8%
Rank 8 26.9% 42.3% 15.8% 8.0% 2.4% 4.7%
Rank 9 44.8% 41.8% 7.8% 3.5% 0.6% 1.5%

Senior Executive
50.1% 36.8% 9.2% 2.4% 0.9% 0.6%

+ Ranks 1~3
Ranks 4~5 41.8% 36.8% 14.8% 4.0% 1.4% 1.3%
Ranks 6~9 30.8% 41.2% 13.9% 7.6% 2.4% 4.2%
Total 33.3% 40.2% 14.0% 6.8% 2.2% 3.6%

Note: As of 2006. 12. 31. Survey period is 2006. 1. 1~2006. 12. 31.
Source: Cvil Service Commission Website(www.csc.go.kr).



70 | w%ERZHE / 2008, I

{Table 4> Survey Result on Optimal Tenure by Rank

Rank Average Response for Optimal Tenure(month)
Deputy Minister & Director General 27.3301
Ranks 3~5 34.4302
Ranks 6 and below 39.2421
Source: Lee et al.(2002).
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[Figure 2] Z—shaped’ Personnel Shift Chain
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{Table 5> Average Tenure of Directors and Director Generals in International

Cooperation Positions

Position

Period Director General Director
Period I (Feb 1998 ~Feb 2003) 389.0 days 454.8 days
Period II(Feb 2003~Jan 2007) 387.4 days 349.9 days
Note: Total 304 persons (Period I: 192, Period II: 112).

Source: "Daily Segyes, 6 Feb 2007.

(Table 6> Distribution of Tenures of Directors and Director Generals in International

Cooperation Positions

Tenure 0.5 year | 0.5~1 year | 1~1.5 years 1.5~2 years 2 years
Period oY Y © Y ey y
Period |
16.2% 35.9% 22.4% 10.9% 14.6%
(Feb 1998 ~Feb 2003)
Period II
21.4% 34.8% 27.7% 10.9% 14.6%
(Feb 2003 ~Jan 2007)
Note: Total 304 persons(Period I: 192 Period II: 112).
Source: "Daily Segyes, 6 Feb 2007.
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ABSTRACT

Nearly all Koreans are insured through National Health Insurance(NHI). While NHI
coverage is nearly universal, it is not complete. Coverage is largely limited to minimal
level of hospital and physician expenses, and copayments are required in each case. As a
result, Korea's public insurance system covers roughly 50% of overall individual health
expenditures, and the remaining 50% consists of copayments for basic services, spending
on services that are either not covered or poorly covered by the public system. In
response to these gaps in the public system, 64% of the Korean population has
supplemental private health insurance.

Expansion of private health insurance raises negative externality issue. Like public
financing schemes in other countries, the Korean system imposes cost-sharing on patients
as a strategy for controlling utilization. Because most insurance policies reimburse patients
for their out-of-pocket payments, supplemental insurance is likely to negate the impact of
the policy, raising both total and public sector health spending.

So far, most empirical analysis of supplemental health insurance to date has focused
on the US Medigap programme. It is found that those with supplements apparently
consume more health care. Two reasons for higher health care consumption by those with
supplements suggest themselves. One is the moral hazard effect: by eliminating
copayments and deductibles, supplements reduce the marginal price of care and induce
additional consumption. The other explanation is that supplements are purchased by those
who anticipate high health expenditures - adverse effect. The main issue addressed has
been the separation of the moral hazard effect from the adverse selection one. The
general conclusion is that the evidence on adverse selection based on observable variables
is mixed.

This article investigates the extent to which private supplementary insurance affect use
of health care services by public health insurance enrollees, using Korean administrative
data and private supplements related data collected through all relevant private insurance
companies.

| applied a multivariate two-part model to analyze the effects of various types of
supplements on the likelihood and level of public health insurance spending and estimated
marginal effects of supplements. Separate models were estimated for inpatients and
outpatients in public insurance spending. The first part of the model estimated the
likelihood of positive spending using probit regression, and the second part estimated the
log of spending for those with positive spending.




ABSTRACT

Use of a detailed information of individuals' public health insurance from
administration data and of private insurance status from insurance companies made it
possible to control for health status, the types of supplemental insurance owned by theses
individuals, and other factors that explain spending variations across supplemental
insurance categories in isolating the effects of supplemental insurance.

Data from 2004 to 2006 were used, and this study found that private insurance
increased the probability of a physician visit by less than 1 percent and a hospital
admission by about 1 percent. However, supplemental insurance was not found to be
associated with a bigger health care service utilization. Two-part models of health care
utilization and expenditures showed that those without supplemental insurance had higher
inpatient and outpatient expenditures than those with supplements, even after controlling
for observable differences.
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<Table 1> Supplemental Insurance Enroliment and Economic Status(%, 10,000won)

Asset(all) 0 ~1,000 ~2,000 ~5,000 ~10,000 | 10,000~
Private Supplements
70.0 59.5 64.1 63.8 62.5 60.5
Enrollment(%)
Indemnity Type
29.5 25.1 26.7 25.4 25.0 24.2
(%)
Fixed Amount Type
68.1 57.9 62.4 62.1 60.4 58.4
(%)
Indemnity+F.Amount
21.7 235 25.0 23.7 23.0 22.1
(%)
Monthly Salary(Employed) all ~100 ~300 ~500 500~
Private Supplements Enrollment(%) 66.0 60.8 68.2 66.0 63.2
Indemnity Type
y P 26.7 23.8 28.1 26.2 26.2
(%)
Fixed Amount Type
64.0 59.0 66.4 63.9 60.2
(%)
Indemnity+F.Amount
%) 24.8 22.0 26.2 24.1 23.2
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<Table 2> Summary Statistics by Type of Insurance Supplement(%, 1000won)

W/0 Wi/ ) o Employer
Total F.  Amount| Indemnity | Individual )

Supplement | Supplement Provided
All N | 406,751 147,457 259,294 | 252,173 | 106,030 | 250,045| 33,924
0~18 col% | 26.01 29.06 24.28 24.48 25.75 2406| 2468
Age 19~29 col% | 1839 18.98 18.05 17.94 18.85 17.91 20.3
30~49 col% | 37.14 24.75 44.18 44.36 44.45 4457| 4486
50~70 col% | 1847 27.21 13.49 13.21 10.95 1345 10.16
Male % 50.37 50.12 50.52 50.13 56.68 50.14 60.7
City Residence % 90.51 88.38 91.71 91.78 91.36 91.72| 9234
Seoul Metropolitan Area | % 48.79 47.44 49.56 49.57 47.85 49.42 52.4
Insurance Holder % 34.81 28.27 38.53 38.29 41.94 3841| 4981
Employed % 51.19 47.99 53.01 52.88 52.47 52.45| 7155

. Monthly
Economic Mean | 2,533 2,521 2,539 2,529 2,542 2,520 2,921

Status Salary
Asset Mean | 43,818 45,266 42,994 42,897 | 46,885| 42,927 | 40,911
all age | Mean 823 939 757 753 743 757 722
T| 0~29 | Mean 482 410 529 532 557 530 568
30~70 | Mean | 1,095 1,428 925 917 893 921 848
Health all age | Mean 201 241 179 177 179 180 148
) | 0~29 | Mean 95 80 105 105 11 106 91
Expenditre | | 5070 | Mean | 286 390 233 21| o3| 23| 19
all age | Mean 622 698 579 576 564 577 574
O| 0~29 | Mean 387 330 425 427 446 424 417
30~70 | Mean 809 1,038 692 686 659 688 653
all age | Mean | 149.2 180.6 1314 130.6 1234 131.3| 1236
T| 0~29 | Mean 67.2 57.4 735 739 78.1 734 84.1
30~70 | Mean | 2147 294.3 173.8 172.3 159.8 1732 1559
all age | Mean 1.7 20 1.6 15 1.6 1.6 12
Days [ | 0~29 | Mean 0.9 0.7 1.0 1.0 11 1.0 0.8
30~70 | Mean 2.4 3.2 2.0 20 2.1 2.0 15
all age | Mean | 1475 1785 129.8 129.0 1217 1297 1224
0| 0~29 | Mean 66.4 56.7 72.6 73.0 77.0 724 83.3
30~70 | Mean | 2123 291.1 171.9 170.3 157.7 1712 1544
Past Mean | -6.11 -5.98 -6.18 -6.18 -6.2 -6.18 -6.22

Health Status

Present | Mean | -2.85 -2.98 -2.78 -2.77 -2.75 -2.77 -2.76

Note: T: Inpatient and outpatient service utilization, I: Inpatient service, O: Outpatient service
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{Table 3> Probit Analysis of the Probability of Having Private Insurance

Total Employed Self-Employed
a b a b
Age -0.0086 * -0.0082 -0.0094 * -0.0091 * -0.0064 *
Female 0.0977 * 0.1482 0.0981 * 0.0995 * 0.0797 *
Insurance Holder 0.4640 * 0.4557 0.6170 * 0.6248 * 0.2828 *
City Residence 0.1961 * 0.1785 0.1890 * 0.1756 * 0.2022 *
Employed 0.1148 * 0.1413

Asset 0.0020 * 0.0026 0.0033 * 0.0119 *

Monthly Salary 0.1040 *
Past Health Status -0.0948 * -0.0554 -0.0865 * -0.0871 * -0.0973 *
Present Health Status | 0.1095 * 0.0942 * 0.0917 * 0.1217 *
Constant -0.0990 * -0.2173 -0.0116 -1.4903 * -0.2484 *

Note: 1) * p<0.05
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{Table 4> Probit Analysis of the Probability of Having Private Insurance by Type

Indemnity Fixed Amount | Indemnity Only |Indemnity+F.Amount

Age -0.0094 * -0.0089 * 0.0031 * -0.0103 *

Female -0.1260 * 0.1194 * -0.2020 * -0.1024 *

Insurance Holder 0.3610 * 0.4416 * 0.1045 * 0.3617 *

City Residence 0.0551 * 0.1995 * -0.0459 * 0.0656 *
Employed 0.0208 * 0.0977 * 0.1209 * 0.0037

Asset 0.0014 * 0.0016 * 0.0031 * 0.0009 *

Past Health Status -0.0514 * -0.0930 * -0.0042 -0.0533 *

Present Health Status | 0.0900 * 0.1080 * -0.0007 0.0933 *

Constant -0.5574 * -0.1240 * -2.2636 * -0.5959 *

Note: 1) * p<0.05

{Table 5> Probit/OLS Estimation of Likelihood and Extent of Inpatient Service Use

) oLsS
probit - -
Days Spending Spending/D
Supplement Enrollment 0.0719 * -0.0205 * -0.0564 * -0.0392 *
Age 0.0052 * 0.0053 * 0.0110 * 0.0054 *
Female -0.0670 * -0.1667 * -0.1393 * 0.0399 *
Insurance Holder -0.0171 * -0.0177 -0.0488 * -0.0266 *
City Residence -0.0660 * -0.0497 * 0.0503 * 0.1130 *
Employed -0.0515 * -0.1066 * -0.0356 * 0.0869 *
Asset -0.0076 * -0.0042 * -0.0010 0.0039 *
Past Health Status -0.0273 * 0.0159 * 0.0125 * -0.0022
Present Health Status 0.5353 * 0.2382 * 0.3015 * 0.0266 *
Constant 0.0081 2.6883 * 13.9728 * 11.3958 *
Marginal Effect of Enrollment 0.0111
Note: 1) * p<0.05
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{Table 6> Probit/OLS Estimation of Likelihood and Extent of outpatient Service Use

. OoLS
probit - -

Days Spending | Spending/D

Supplement Enrollment 0.1026 * | -0.0506 * -0.0076 * 0.0395 *

Age -0.0042 * | 0.0144 * 0.0078 * -0.0065 *

Female 0.0348 * | -0.0557 * | -0.0820 * -0.0276 *

Insurance Holder 0.0238 -0.0568 * -0.0306 * 0.0237 *

City Residence -0.1177 * | 0.0225 * 0.0528 * 0.0294 *

Employed 0.0870 * | 0.0427 * 0.0423 * -0.0033

Asset -0.0004 0.0013 * 0.0010 * -0.0004 *

Past Health Status 0.0472 * | 0.2227 * 0.1438 * -0.0792 *

Present Health Status 1.0184 * | 0.9232 * 0.9251 * -0.0486 *

Constant 6.1464 * | 7.3695 * | 15.6664 * 8.2183 *

Marginal Effect of Enrollment 0.0008
Note: 1) * p<0.05
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{Table 7> Estimated Effects of Private Insurance Type on Inpatient Service Use

Model 1 Model 2 Model 3
Days | Spending SID Days | Spending SID Days | Spending SID
Indemnity Type 0.0445 *| -0.0421 *| -0.0969 *
Fixed Amount Type | -0.0375 *| -0.0445 *| -0.0065
Indemnity Only 0.0131 | 0.0401 | 0.0226
Fixed Amount Only -0.0392 *| -0.0400 *| 0.0001
Both 0.0077 | -0.0882 *| -0.1057 *
Individually Purchased -0.0170 | -0.0531 *| -0.0395 *
Employer-provided -0.0390 *|-0.0333 | 0.0094
Age 0.0054 *| 0.0109 *| 0.0053 *| 0.0054 *| 0.0108 *| 0.0052 *| 0.0053 *| 0.0109 *| 0.0054 *
Female -0.1641 *| -0.1406 *| 0.0355 *| -0.1642 *| -0.1404 *| 0.0357 *| -0.1671 *| -0.1396 *| 0.0399 *
Insurance Holder -0.0205 *| -0.0458 *|-0.0202 |-0.0203 | -0.0462 *| -0.0208 *|-0.0156 | -0.0475 *| -0.0277 *
City Residence -0.0495 *| 0.0506 *| 0.1131 *| -0.0494 *| 0.0503 *| 0.1128 *| -0.0497 *| 0.0502 *| 0.1130 *
Employed -0.1065 *| -0.0356 *| 0.0867 *| -0.1064 *| -0.0359 *| 0.0862 *| -0.1043 *| -0.0340 *| 0.0858 *
Asset -0.0042 *|-0.0010 | 0.0040 *| -0.0042 *|-0.0010 | 0.0040 *| -0.0042 *|-0.0010 | 0.0039 *
Past Health Status 0.0161 *| 0.0121 *|-0.0029 | 0.0161 *| 0.0121 *|-0.0028 | 0.0158 *| 0.0125 *| -0.0021
Present Health Status | 0.2375 *| 0.3022 *| 0.0282 *| 0.2375 *| 0.3022 *| 0.0282 *| 0.2383 *| 0.3016 *| 0.0267 *
Constant 2.6849 *|13.9770 *|11.4041 *| 2.6852 *|13.9763 *|11.4031 *| 2.6874 *|13.9725 *|11.3964 *

Note: 1) * p<0.05

(Table 8> Estimated Effects of Private Insurance Type on Outpatient Service Use

Model 1 Model 2 Model 3
Days | Spending SID Days | Spending SID Days | Spending SID
Indemnity Type -0.0289 *|{-0.0046 0.0243 *
Fixed Amount Type | -0.0422 *| -0.0080 *| 0.0309 *
Indemnity Only 0.0071 0.0379 *| 0.0264 *
Fixed Amount Only -0.0402 *|-0.0056 0.0311 *
Both Type -0.0720 *| -0.0137 *| 0.0551 *
Individually Purchased -0.0505 *| -0.0091 *| 0.0382 *
Employer-provided -0.0025 | 0.0082 0.0095 *
Age 0.0143 *| 0.0078 *| -0.0065 *| 0.0143 *| 0.0078 *| -0.0065 *| 0.0143 *| 0.0078 *| -0.0065 *
Female -0.0567 *| -0.0820 *| -0.0266 *| -0.0566 *| -0.0820 *| -0.0266 *| -0.0556 *| -0.0818 *| -0.0275 *
Insurance Holder -0.0549 *| -0.0300 *| 0.0224 *| -0.0551 *| -0.0302 *| 0.0223 *| -0.0571 *| -0.0311 *| 0.0235 *
City Residence 0.0225 *| 0.0530 *| 0.0296 *| 0.0225 *| 0.0530 *| 0.0296 *| 0.0225 *| 0.0529 *| 0.0295 *
Employed 0.0427 *| 0.0424 *|-0.0032 | 0.0425 *| 0.0422 *|-0.0032 | 0.0424 *| 0.0418 *|-0.0035
Asset 0.0013 *| 0.0010 *| -0.0004 *| 0.0013 *| 0.0010 *| -0.0004 *| 0.0013 *| 0.0010 *| -0.0004 *
Past Health Status 0.2225 *| 0.1437 *| -0.0791 *| 0.2225 *| 0.1437 *| -0.0791 *| 0.2227 *| 0.1438 *| -0.0793 *
Present Health Status | 0.9237 *| 0.9253 *| -0.0490 *| 0.9237 *| 0.9253 *| -0.0490 *| 0.9233 *| 0.9251 *| -0.0487 *
Constant 7.3716 *|15.6673 *| 8.2170 *| 7.3712 *|15.6668 *| 8.2169 *| 7.3700 *|15.6670 *| 8.2183 *
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{Table 9> Cancer Related Indemnity Type Supplements and Service Use of Cancer
Patients

Days | Spending | I.Days |l.Spending| I|.S./D 0.Days [O.Spending| O.S./D
Indemnity -0.2986 1.7690 *| 0.5213 | 2.2048 *| 1.6270 *|-0.3164 0.7708 1.0828 *

Other Supplement |-0.0494 |-0.0785 |-0.0259 |-0.0916 |-0.0654 |-0.0560 0.0012 | 0.0580

Year Dummy(2005) | 0.1562 *| 0.3412 *| 0.1712 *| 0.3996 *| 0.2109 *| 0.1467 *| 0.2571 *| 0.1079 *

Age 0.0157 *| 0.0059 *| 0.0039 *| 0.0017 |-0.0029 *| 0.0187 *| 0.0121 *|-0.0069 *

Female 0.0184 |-0.1751 *|-0.1072 | -0.2193 *|-0.1027 *| 0.0535 -0.0709 | -0.1284 *

Insurance Holder |-0.0849 [-0.0551 |-0.1237 *|-0.0771 | 0.0559 |-0.0777 -0.0068 | 0.0692

City Residence 0.0995 0.1711 *| 0.0027 0.1653 *| 0.1574 * | 0.0794 0.1286 | 0.0511

Employed 0.1429 *| 0.0411 |-0.0603 | 0.0002 | 0.0664 0.1910 *| 0.1796 *|-0.0180

Asset 0.0015 | 0.0041 |-0.0052 | 0.0031 0.0084 *| 0.0035 0.0135 *| 0.0099 *

Past Health Status | 0.1360 *| 0.0082 |-0.0341 *|-0.0336 *| 0.0047 0.1603 *| 0.0741 *| -0.0879 *

Present Health Status| 0.1836 *| 0.2625 *| 0.2743 *| 0.3546 *| 0.0530 *| 0.1821 *| 0.1936 *| 0.0081

Constant 5.3180 *|15.2160 *| 3.0290 *|14.7860 *|11.8680 * | 5.0250 *| 13.6850 *| 8.6850 *
Note: 1) *p<0.05

{Table 10> Cancer Related Fixed Amount Type Supplements and Service Use of
Cancer Patients

Days | Spneding | 1.Days |(l.Spending| I.S./D 0.Days |O.Spending| O.S./D

Fixed Amount  |-0.0388 |-0.0107 | 0.0180 | 0.0017 |-0.0220 |-0.0349 0.0070 | 0.0407

Other Supplement |-0.0229 |-0.0075 |-0.0767 |-0.0486 | 0.0335 |-0.0109 0.0800 | 0.0928

Year Dummy(2005) | 0.1572 *| 0.3577 *| 0.2359 *| 0.4541 *| 0.1934 *| 0.1345 *| 0.2133 *| 0.0765 *

Age 0.0180 *| 0.0077 *| 0.0050 *| 0.0036 |-0.0020 0.0216 *| 0.0147 *|-0.0073 *

Female 0.0749 | -0.1999 *|-0.1568 * | -0.2734 *|-0.1034 *| 0.1340 *| -0.0363 |-0.1746 *

Insurance Holder |-0.0482 |-0.0827 *|-0.1108 *| -0.1169 *| 0.0031 |-0.0186 0.0246 | 0.0418

City Residence 0.1192 *| 0.1677 *|-0.0043 0.1878 *| 0.1916 *| 0.1097 0.1104 | 0.0007

Employed 0.1094 *| 0.0274 |-0.0760 |-0.0039 0.0762 *| 0.1669 *| 0.1794 *| 0.0079

Asset 0.0028 0.0003 | -0.0067 0.0000 0.0069 * | 0.0042 0.0063 | 0.0020

Past Health Status | 0.1288 *| 0.0082 |-0.0172 |-0.0246 |-0.0040 0.1487 *| 0.0698 * | -0.0805 *

Present Health Status| 0.1660 * | 0.2551 *| 0.2791 *| 0.3484 *| 0.0420 *| 0.1514 *| 0.1549 *| 0.0014

Constant 5.0710 *|15.1890 *| 3.0770 *|14.7560 *|11.7860 * | 4.6850 *| 13.5910 *| 8.9370 *
Note: 1) *p<0.05
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ABSTRACT

The rate of antibiotics prescription for an acute airway infection significantly varies
depending upon the diagnosis type, specialty, and the location of the hospital along with
many other related factors. The objective of this study is to empirically investigate the
possible relationship between the antibiotics prescription rates for an acute airway
infection and the degree of competition in the hospital market regions of mainly the
providers of primary medical care services such as clinics, internal medicines, pediatrics
and otorhinolaryngology department.

Using the data from Health Insurance Review and Assessment Service (HIRA)
regarding the hospitals' antibiotics prescription rates for the acute airway infection and
controlling for selected variables of demand and supply sectors, this study tries to figure
out that the degree of competition in the hospital market, regardless of what type of
competition indexes we employed, has a statistically significant effect on the variations of
antibiotics prescription rate of the clinics in local areas. This result implies that as an
economic consideration itself, the change in the degree of competition in the hospital
market can play a crucial role influencing the treatment behaviors of the medical doctors.
More specifically, this study reveals that as the degree of competition increases the
antibiotics prescription rate goes up. This result means that if the market becomes more
competitive in a specific region so that it might cause a reduction in doctor's income,
doctors with rational decision-making process, recognize that the benefit created from
inducing patients' seemingly unnecessary demand for medical care (income effect) would
be higher than the costs associated with sustaining their targeted income (substitution
effect). It is because that the doctors are more likely to prescribe antibiotics which create
relatively higher margins than other medical care services in order to sustain their
targeted income when the hospital market competition becomes tighter. Even though this
study empirically confirms that antibiotics prescription can be affected by the economic
incentives, it still raises following issues as limitations of the study: first issue is about
the representativeness of the hospital regions segregated for this study, which might be
weak in explaining whether these regions are mutually exclusive in reality. Patients
actually consider the quality of services, transportation cost, time costs, and any other
related factors choosing the doctors or hospitals, and in that sense, this study rules out
'border-crossing' in using the medical care services. Second issue arises in capturing the
data of antibiotics prescription rate. Since we use the average rate for each medical
institution, we cannot figure out the average rate for each patient so that we are not able
to control for the variation of patients' medical conditions. It is because of the




ABSTRACT

unavailability of data regarding each patient's medical condition from HIRA. Thirdly,
since this study mainly analyzes the medical institutions providing primary care such as
clinics, internal medicines, pediatrics, and otorhinolaryngology department, it is skeptical
of whether those institutions can represent the hospital market in respective regions and
truly reflect the degree of competition. It needs to extend the study areas and disease
types as well as any micro data for future studies.
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{Table 1> Regions and Stronghold Hospitals

Grand Region

Corresponding

Strong Hospital

Unit Area

(GR) Province
Northern part Dongdaemun-gu, Seongdong-gu,
. . P . Seoul National University g g gdong-g
The First GR |of Han river in Seongbuk-gu, Jongno-gu,

Seoul

Hospital

Joong-gu

The Second GR

Southern part
of Han river in

Seoul Asan Hospital

Gangdong-gu, Gwangjin-gu,

Songpa-gu
Seoul dpa-g
Namdong-gu, Dong-gu,
. Catholic University St. Marry ik _gg .
The Third GR Incheon . Bupeong-gu, Wonmi-gu in
Hospital .
Bucheon city
Hallym University Chuncheon
The Fourth GR | Chuncheon y _y Chuncheon city
Hospital
The Fifth GR | Gangneung Gangneung Asan Hospital Gangneung city
Chungnam National University | Dong-gu, Daedeok-gu, Seo-gu,
The Sixth GR Daejeon g . y 4 g g
Hospital Joong-gu
) Jeonnam National University
The Seventh GR|  Gwangju . Nam-gu, Dong-gu
Hospital
Dong-gu, Busanjin-gu, Saha-gu,
The Eighth GR Busan Donga University Hospital 9 Jin-g g
Seo-gu, Joong-gu
. L . Nam-gu, Suseong-gu, Seo-gu,
The Ninth GR Daegu Youngnam University Hospital

Joong-gu

7o A e® Wtk 1892 A SAE A WA DAl 23 A
£ I olBAY, 28 L M2 & FY el X 500 o FF
A oldA Y, 3WG2 [IFFAA, 49y B T sfUE Y= A ol A
o e gl 4 5@89e 7 g (stronghold hospital) &2 A3 3
A= FEAER 25, 64 g A W skm el #x18k= 3074
Al TAYE FFFAA], 8dYe g o TS BRI G A
G, 9WGLe g gAloltt F WA AXHET S92 < 1>3 2
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[Figure 1] Calculation Procedure of Competition Index among Hospitals

Calculation of the number of clinic per 10,000 persons in 9 total grand region: A

l

Calculation of the number of clinic per 10,000 persons in each grand region; B
Calculation of the number of clinic per 10,000 persons in each unit area: C

l

Calculation of difference between A and C

Calculation of difference between B and C
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e 2 dFelde ARAYe & ARBASFE Teke e TI"eE U
A AFe Al delx o= A ehliE (29 19 2k
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SRR AEE ] A% EAUY s JERE ad diAge] BAS
og71#o R Hoste] AAYAGFE E Fol vl WEU A AAY AAFFR
Eipvi=s o Ythe AS onjsi, R 379
BRAAGTE A= WHe 4 97 e Uepd @A de] BAFEo]
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Variable Description Mean Standard Max. Min.
Error
Dependent Variable
pres Prescription rzzf;o)of Antibiotics 592547 | 27,0567 98.38 0
Independent Variables
Difference between nationwide
devl average rate and unit average | -0.0528 | 0.2619 0.5649 | -1.3355
. rate of antibiotics prescription
Competiti -
on Index DFLffe_rence between eacthra_nd
devo | "edion average yate and UNL | 657 | 02283 | 03457 | -14732
average rate of antibiotics
prescription
bedsy |11 number of beds per 10,000\ g 30q | 57754 | 36137 | 45.462
persons in each unit area
The number of specific clinics
clinicsl |per 10,000 persons in each unit| 0.6340 | 0.3117 2.0905 0.142
area
The number of doctors per
Sgpéjly docl 10,000 persons in each unit area 25.96 25.93 150.19 755
ide o I
redul whether the clinic is pediatrics 027140 | 0.4448 1 0
or not
redu2 whether the clinic is 02590 | 0.4382 1 0
otorhinolaryngology or not
redu3 whether thg .clmlc is internal 0.4694 0.4992 1 0
medicine or not
ratel The rate of population below 9 10.26 132 13.67 797
years old
(ate? The rate of population above 65 898 214 1267 580
years old
density | FOPulation density of each unit ) ocg 7/ | 7308 90 | 27.164.56 | 216,87
Demand area
Side The rate of population who
high edu| graduate college or higher 25.60% | 5.15% 36.19% 14.76
educational Institutions
ax The per capita property tax
payment of each unit area |67,357.70|59,696.40 [370,912.00 | 24,241.20
proper (KRW)
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<Table 3> Regression Result (using the difference between nationwide average and

unit regional average as competition index)

Coefficient Standard Error
Competition Index
DEV1 -1.8417** 0.8040
Supply Side Variables
CLINICS1 1.8012** 0.8066
BEDS1 0.0019** 0.0004
DOC1 0.0015 0.0011
rcdu? 0.0244 0.025
rcdu3 0.4840* 0.2565
Demand Side Variables
RATE1L 0.9607 0.6916
RATE2 0.1679 0.4593
DENSITY -1.16x10-6 1.04x10-6
TAX_PROPER -6.46x10-9 1.59x10-7
HIGH_EDU -0.2775 0.1858
Sample size 1,374
R-squared 0.1226

Note: *** ** * means the estimated coefficients are significant at 1%, 5%, and 10%, respectively.
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<Table 4> Regression Result (using the difference between sectional average and

unit regional average as competition index)

Coefficient Standard Error
Competition Index
DEV2 -0.0956** 0.0568
Supply Side Variables
CLINICS1 0.1576* 0.0747
BEDS1 0.0008** 0.0005
DOC1 0.0015 0.0011
rcdu2 0.0610*** 0.0191
rcdu3 0.0772*** 0.0296
Demand Side Variables
RATE1L 0.6596 0.7722
RATE2 0.0309 0.4719
DENSITY -1.43x10-6 1.06x10-6
TAX_PROPER -6.83x10-8 1.67x10-7
HIGH_EDU -0.2512 0.1871
Sample size 1374
R-squared 0.1200

Note: *** ** * means the estimated coefficients are significant at 1%, 5%, and 10%, respectively.
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ABSTRACT

‘New Universities for Regional Innovation(NURI)’ is a financial aid program designed to
promote the development of universities as a major component of Regional Innovation System
(RIS). In particular, this program emphasizes the role of regional universities to provide the
qualified graduates for the regional economy. This paper is to evaluate the effect of NURI,
focusing on the change of graduates’ employment. The effect of the program can be evaluated
by the quality of graduates’ accumulated human capital, and graduates’ employment
performance represents the graduates’ quality evaluated in the labor market. This is also
believed to be a good performance indicator of the NURI program.

We utilize the graduate employment survey of Korean Educational Development Institute
(KEDI), and calculate the graduates’ employment rates of the departments that received the
financial support of NURI (treatment group). We also calculate the graduates’ employment
rates of the departments that applied for the support of the NURI program but were not
selected (comparison group). By using difference-in-differences method, we compare the change
of graduates’ employment rates in treatment and comparison groups before and after the
program came in effect.

Compared with the employment rates in 2004 before the NURI program started, the
graduates employment rates improved in both groups in 2005 and 2006. The improvement of
the employment rates in the treatment group is larger than that in the comparison group.
Moreover, the difference of improvement gets larger in the year 2006 than in 2005, which
means those students who were affected more years by the NURI program are more likely to
be employed. However, the difference is not statistically significant, and we cannot definetely
conclude that NURI showed the desired effect on the quality of the college graduates. We
calculate employment rates in two ways; whether to treat going on to graduate education as an
employment or not. The result was qualitatively the same in both cases.

We also tracked quality of employment by investigating the firm size where the graduates
of the treatment group were employed. By utilizing data from the Employment Insurance Fund,
we measure the firm size by the number of employees. We did not find any deterioration of
employment quality between 2005 and 2006, though it deteriorates in 2007. Therefore, the
improvement of employment rates until 2006, though not statistically significant, does not seem
to come at the cost of employment quality.

The interpretation of this result cannot help being very limited. First, this evaluation covers
such a short time period. It only covers two years after the program started, 2005 and 2006.
Second, the extent of the improvement in employment rates is not satisfactory considering the




ABSTRACT

amount of financial support, even though it can be argued that the employment has improved
since the inception of the program. Subsequent evaluation of the program is required to certify
the NURI programs’ longer term effectiveness.
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{Table 2> Support Programs by Project Group Type

Type Purpose

Subsidy amount
(hundred million Required participants
won)

Human resource development
for the regional strategic sector

Provincial government and firms

Large . . 30~50 (10% matching fund provided
according to 5-year national .
by the provincial government)
balanced development plan
_ Human resource development in Regional government or firms
Medium | various disciplines including 10~30 (5% matching fund)
humanities and social sciences
to provide foundations for One or more outside
Small 10

regional economy

organization
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<Table 3> Active Project Groups Selected in 2004 (Treatment Group)

Large Medium Small Total
Gangwon 3 2 3 8
Gyeongnam 2 2 5 9
Gwangju/Jeonnam 4 3 8 15
Daegu/Gyeongbuk 5 4 10 19
Daejeon 1 2 3 6
Busan 1 3 6 10
Ulsan 1 1 2 4
Jeonbuk 2 1 6 9
Jeju 1 1 2 4
Chungnam 2 3 4 9
Chungbuk 2 1 5 8
Total 24 23 54 101
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<Table 4> Non—selected Project Groups (Comparison Group)

Large Medium Small Total
Gangwon 0 10 19 29
Gyeongnam 2 9 22 33
Gwangju/Jeonnam 3 9 22 34
Daegu/Gyeongbuk 2 17 21 40
Daejeon 4 8 16 28
Busan 4 9 24 37
Ulsan 0 1 2 3
Jeonbuk 1 14 11 26
Jeju 1 1 0 2
Chungnam 2 18 34 54
Chungbuk 0 9 21 30
Total 19 105 192 316
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[Figure 1] Graduate Employment Rate — Nationwide
(2001—-2006)

(%)
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550
2001 2002 2003 2004 2005 2006
(year)

—o— Employment Rate1 —8— Employment Rate2

Note: Employment Ratel excludes going on graduate education from employment
while Employment Rate2 does not.
Source: Calculated by the authors using KEDI data.
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[Figure 2] Employment Ratel of Treatment and Comparison

Groups (2001 -2006)
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[Figure 3]
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{Table 5> Difference—in—Differences Regression Results

Dependent variable Employment rate 1 Employment rate 2
(1) Baseline (2) Region, program ®) (1) Baseline | (2) Region, program 3)
model types, es.tablishrren.t Fixed- model types, esftablishrren_t Fixed-ef
Specification types (national, public, | - gtfect types (national, public, | foct
private) controlled | 1\oqel private) controlled | 1\oqel
OLS WLS OLS WLS OLS WLS OLS WLS
-1.38 -2.74 1.59 .96 -.61 -1.93 191 121
Treatment group
(-0.69) | (-1.43) | (0.81) | (0.52) (-0.33) | (-1.12) | (1.07) | (0.73)
2005 (f|r3t year after 6‘86*** 5.46*** 6.97*** 5.50*** 6.94*** 6.17*** 4.99*** 6‘29*** 5.00*** 6.24***
treatment) (4.61) | (356) | (4.93) | (3.86) | (8.08) | (4.53) | (3.60) | (4.87) | (3.89) | (7.84)
2006 (second year |9:4L7** | 7.45%%% |Q.48xxx | 7,407 | 0 45xxx |8.25% %k | 6.61Fw | 8.31x** | 6,57+ | 8,26+
after treatment) | (5.33) | (4.87) | (6.71) | (5.21) | (10.93) | (6.06) | (4.78) | (6.44) | (5.11) | (10.29)
1.88 2.32 1.70 2.04 1.62 1.98 231 1.80 2.04 1.75
Treatment x 2005
(0.66) | (0.85) | (0.63) | (0.81) | (1.00) | (0.76) | (0.95) | (0.73) | (0.90) | (1.16)
2.65 3.83 2.55 3.93 2.24 2.49 3.77 2.38 3.76* 2.13
Treatment x 2006
(0.93) | (L41) | (0.94) | (1.55) | (1.36) | (0.95) | (1.54) | (0.96) | (1.66) | (1.39)
Obs. 1,059 | 1,059 | 1,059 | 1,059 | 1,059 | 1,059 | 1,059 | 1,059 | 1,059 | 1,059
}_32 0.06 0.04 0.15 0.18 0.06 0.05 0.04 0.15 0.18 0.06

Note: 1) t-statistics in parenthesis
2) *, ** *** means statistical significance in 10%,
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{Table 6> Descriptive Statistics

Variable Bracket Observations

less than 5 2,540
Number of employees at the 5~99 12,846
first job 100 ~ 299 4,983
300 or more 9,497
less than 25 13,031
Age at the time of getting the 25~ 29 16,377
first job 30 ~ 39 410
40 or more 48
lower than 2.0 80
20 ~ 30 4,480

GPA 3.0 ~ 35 10,057

35~ 40 12,099

higher than 4.0 3,190

Total 29,866

<Table 7> Graduation Time

Graduation Time Observations Ratio

Aug 2004 925 3.1%

Feb 2005 9,113 30.5%

Aug 2005 937 3.1%

Feb 2006 9,733 32.6%

Aug 2006 1,090 3.7%

Feb 2007 8,068 27.0%

Total 29,866 100%
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(Table 8> The Size of the Firms Where Graduates Get Their First Jobs

Pooled OLS (Region and program
(Reg prog Fixed-Effect Model
types controlled)
@) ] ©) (4)
-772.89%** -666.88*** -385.01%** -281.04***
Female
(-9.92) (-8.64) (-4.63) (-3.39)
Age at the time of getting| -140.00*** -143.67%%* -93.32%** -96.97***
the first job (-8.78) (-9.08) (-5.81) (-6.08)
GPA -2588.93*** -2814.65%** -3429.75%** -3564.96%**
(-3.76) (-4.12) (-5.06) (-5.30)
629.64*** 652.63*** 740.79%** 752.36***
GPA squared
(6.14) (6.42) (7.34) (7.51)
. -1351.30%** -1208.36%**
Same region employment
(-22.23) (-19.99)
o 779.00%** 681.86*** 429.95%** 367.19***
Graduation in Aug
(6.61) (5.82) (3.71) (3.18)
o 81.45 19.98 32.52 -15.73
Graduation in 2005
(0.40) (0.10) 0.17) (-0.08)
o 97.64 5.76 82.16 6.71
Graduation in 2006
(0.49) (0.03) (0.42) (0.03)
o -219.26 -327.11 -284.77 -374.59*
Graduation in 2007
(-1.05) (-1.58) (-1.40) (-1.85)
R (RY 0.06 0.07 0.03 0.04
Observations 29,866 29,866 29,866 29,866

Note: 1) t statistics in parenthesis.
2) *, ** *** means statistical significance in 10%, 5%, 1% levels respectively.
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<Table 9> The Size of Employing Firms (Excluding Graduates in Aug)

Pooled OLS (Region and program
(Regi prog Fixed-Effect Model
types controlled)
@ 2 3) 4)
-T71.49%** -673.43%** -401.57*** -298.18***
Female
(-9.60) (-8.43) (-4.65) (-3.47)
Age at the time of getting | -138.53*** -142.46%** -9LTTH* -95.44%**
the current job (-8.47) (-8.78) (-5.55) (-5.81)
GPA -3485.30*** -3632.15*** -3960.11*** -4061.49%***
(-4.64) (-4.86) (-5.33) (-5.51)
750.23*** 762.54*** 812.01*** 818.82x**
GPA squared
(6.74) (6.90) (7.39) (7.50)
. -1274.07*** -1163.94***
Same region employment
(-20.25) (-18.55)
L 69.58 44.94 104.91 83.13
Graduation in 2006
(0.97) (0.63) (1.48) (1.18)
L -269.61*** -311.40%*=* -286.96%** -324.59%**
Graduation in 2007
(-3.58) (-4.17) (-3.87) (-4.40)
R (RY 0.05 0.07 0.02 0.03
Observations 26913 26913 26913 26913

Note: 1) t statistics in parenthesis.
2) *, ** *** means statistical significance in 10%, 5%, 1% levels respectively.
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ABSTRACT

This paper considers a heterogeneous agent dynamic general equilibrium model and
analyzes effects of an increase in labor income tax rate on labor market and the
aggregate variables in Korea. The fiscal policy regarding how the government uses the
additional tax revenue may take the two forms: 1) general transfer and 2) earned income
tax credit (EITC). The model features are as follows: 1) Workers are heterogeneous in
their productivity. 2)Labor is indivisible, hence the analysis focuses on the variation in
labor supply through the extensive margin in response to a change in fiscal policy. 3)
The incomplete markets are introduced, so individual workers can not perfectly insure
themselves against risks related to stochastic changes in income or employment status. 4)
The model is of general equilibrium, hence it is equiped to analyze the feedback effect
of changes in aggregate variables on individual workers' decisions.

In the case of general transfer policy, the government equally distributes the additional
tax revenue to all workers regardless of their employment states. Under this policy, an
increase in the labor income tax rate dampens work incentives of individual workers so
that the aggregate employment rate decreases by 1% compared with the benchmark
economy. In the case of EITC policy, only employed workers whose labor incomes are
below a certain EITC ceiling are eligible for the EITC benefits. Unlike the general
transfer policy, the EITC induces low-income workers to participate the labor market to
be eligible for EITC benefits. Hence, the aggregate employment rate may increase by
2.7% at the maximum. As the EITC ceiling increases, too many workers can collect the
EITC but the benefits per worker becomes too little so that the increase in employment
rate is negligible. By and large, this study demonstrates that EITC may effectively raise
the aggregate employment rate, and that it can be a useful policy tool in response to
the decrease in the labor force due to population aging as observed in Korea recently.

2 e =82 FEM YErdERes &
(dynamic stochastic general equiliorium) A<t Z2Z&H
2 0|35l0 sA5Mel ZIPF sk=d L
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ABSTRACT

AOIE Aoz Tefst o|2A JHZ o] Aot X|FstkE 2RI H2 £
FOoIRl HAIGHM 28 (heterogeneous agent  SllCHAKIES| Lso|lE€2 BJlsk= HHH,
macroeconomy model)Olct, &M, =& 15 FPXSe 2 ZEHEHFZ &
=2 HlE&M(ndivisible labor)g 78  Eigl0l FIEQ MFRHSZE Qlsto|
510 =AMl - MYHMo| Halof| E =F  I2|Z0| AATICt A MMMezE Y|
AlZH Eto] ofFtof oSt MEle| sl & =22go v o 27% HEel FHE
Hg 50 ¥ guE BAMSCE MM,  BIIgnE JRRIch JBut 2EEeFe
22X Z8Al&incomplete markets)&  FIiA0] oSS oY XFg=e=
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Hstof cish sl e = ik Wl Sol8 Zagnt =5k =of MEH
W, eSS AYSIEE Haol M ol FYEoe ¥ PEs o|xX| ZsH
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oA S&s =lishke dutExz™Ea  FH - AtE 2H Fof shitel MEL
o AR EaSMEe Bk s3g AFLYE S2E It tsa3g o
o QIMEIEE XSHA|Z Z|22gdHMol CiXsk= |&st MAoiotez Z=ZZa
Hall FHES 1% HE XA ZIch g FEHMS 0|88 & ASS EoiFCl
o]
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el weEolz A2 e FAol
(Krusell and Smith[1998], Rios-Rull[1999]).
.M 2 B AT 2 Rl olgd 2dg o
T o|2 THAR o] Folzl AXBARE
(heterogeneous agent macroeconomy model)

o5Y =7 Ikt 23(dynamic < FEAAEA, 53] A5AE wsl
stochastic general eqU|I|br|um)° AN A 2 Uit EEAS Share] o A4
A T8 2 AEE F3hiKydland R

and Prescott[1982], Prescott[1986], King,

Plosser, and Rebelo[1988]). =, 73A1437%, 5 £ Azt 2A7F =5
A7IWE, 18, SHEE8AY 2 Fadd vAE BHE A7 o] =
2 AFH AAXNAA olfrEFH AER TEaeEAdo] e F8% J9FS g
@ gk ARAPA7LA] 1 SEHT T AL FA 9 Apdolthl) AA AA
gojsa ok B dA7e =5 a5A7 o] F=FITEE T MY K, & =5
AL AAY wETF, AR L Fa A7 Fre] o] Fextensive margin)9} =5
AANAAEF vAe FEFES FFH Aol FAd Ag ='ARe 2R
(quantitative) >3 F-218kc}. (intensive margin)oll 2Jale] o] Foltk

B AT A W 7 Held 718 J1E ATl pARkRe] 2% =
Aot ApEstETE A, AAFAE] IRHEAS T2 AR Sith oA

A 2jol2 wWAHo g uHd) 7] Aol =715 & (life-cycle model)2- o]-&-3}]
9] DSGE EF9| 7 &4 Hols ojn] =FAe Fofslal e FEAE

3 FAHY 76‘3]%“2]% o]Fo1zl 74 o At =EARE ARS olgste] Ikt
AS APtk o]t 7PHo] BA Ax} 2+ oA e A (inter-temporal  substitution
o & dFs FA @ B o elasticity)S ST ASEA =FAHE
o) ApEZ] AN 222} 7+ g 2 Z(intensive margin)2] A4S oju|t
e Ay S99 e a1 o t}2) spARE 7371 %erg olut FF-] 4
22 o4 T FHo] AT A wae] BE FeEIT Wsle Be

1) Auerbach and Kotlikoff(1987)<} Judd(1987)= %
2) Altonji(1986)2} MaCurdy(1981, 1992) 59| =&o°
A

FIFUE SR EALE A4

Kean and 1mai(2004) S°] St}



Fto] 222 AT mEAITHE ofuzt
AP Fod of el 719l A
AeHEY) 7 ATl ME 2A 3}
o e HHEY W3l = =AM o
o] X(extensive margin)oll 9]3F =FgFo
W3] e FIlH AR E, Ax
A Ee IEE 9Rle sl w5
9] B]E3HA(indivisible labor supply)©]
EAfste ZEARE IA AR DAY
A LA k= & Foll shs AEst
gl 7Pggth old Ae i 22
Agdgo] AR frE YF(reservation
wage) ot =S wjoll vk FHedgh

AR, N Z2AES] AiksEo] 4
ojabm mEg ZEAFS] Lol ATt
Aol wet FEHoZ WHIlsH He
HE24 AAFARYES dHg o
BF ZEARE L8 B A5 sk
Aol AHsiA Ao W7 B
Aol tiRlste] H3AEol H ﬂoi

JolA 222 A AF

A Hlold 4 3ls ’EﬂE_E’-_ %%’\
ol kg AAle AR Ebs
sl webd 2 AFlAE Aiyagari
(1994)¢] RFANAH N8 ZEA7F AL
§ 9 A5 FEF PR A

Hojg & gle

l

1

-p:

[o

=
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ey

ol

B9d S84

3) Coleman(1984)<} Heckman(1979)2] =

4) =59 mESAsoN T S nEA
(lottery economy)SllME =5aFe o] 3t O]E‘r- °]

Fo) BE7} 53 degenerate) S A9 & 4 glovt @Al oS

(incomplete capital market)2 243+l
Hd FEAstlA A A9 =
4194 71&71E I 2E2AY] =
g ohjel A Uel fu
9] F-3(reservation-wage distribution)
o os 4™, B 875
A ERAY AIHAFE R
Zo% ﬁw %7k ek webd B A
S5AZE N Z2AS] &
A= FE7HA A

¢

3L
=
A
H

o9 ol of
nu of EU r

ucas(1975)] ®1FO ZHE AH+E
T °iE¥ 2 Oﬂﬁloﬂf‘it AT 35
A

o

o

Vt} %ﬂd WE-S xghsle] & A7l
=EgFo] HIEE(indivisible labor
supply), =2AF] o]&(heterogeneity) 2
EeH 8417 incomplete capital market)
o] A%tE Chang and Kim(2006, 2007) =&

A=

3l Rogerson(1988) 3} Hansen(1985)2] - 734
oEAE] FAHo7] W FEY
Golzith
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= ARgste] AR A Wiz AXT
AWFE vAl= 29E FA45H, &
3 = AR E s T AR
o] ARAYL Ags FTEHE o9
A AF=Ue} AT AFE oADA AR
sh=ifol] we} 1 a3t A gE2A v
B ok & dFelM e AU 2
229 =FaSd giE] A FErt
ohd o= H] g Al(proportional flat tax)<]
FHE AEs ATe 495 14T
t AE AlFE AR Wl st
9] F 7HA A5-E dAsth A W
e BE Aol HaGde e 733
A L3 FH(lump-sum transfer) S &5
A AFsle gitRzaAdoln, F
HAlE Aol e A HRje} npzirt
A2 Ptz FHE AFAT,

elAE mEase] Qe olajel A
2149}

[l

A5 FHAAZZANAR dBHE F7H
QA AFEF ez AFshe 22
S eamed income tax credit) o]tk

o]:o i,

AR AeAEoZ QA% =Fo)8 7}
2837 Y= Hol Ak HY
Eolle ¥ JdFS vXA ZA Etk
AR oz AT 2 224
ALHAL A AA e HAES FE
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X
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N
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o
o
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W (numerlcal approximation method)
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5) THANEG S o83 dnkt
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Max

o . B
{th [ EY B {10g ¢—bB

v

714 g A17FER1 L Ax(discount factor)
olH, ¢, 9} h,= 217t tAIRol|Ae] An]
S} =EARteld a8 TR
2jal 2|9k o7l et efrbegh
FH= 4 it} Ao e 2E83)
43773 2 (balanced growth path)

17%}7] Sl A=Ak weir
Bl & o71e] 71z 7 A g (e
Frisch =533 &=4)S YeRATLY)

=S BT /\VJ%LEFO]

T, :Tmax{wtxtht—d,O}

THEFIM S 2AAAS £43 AdFEE Chun(2005) 5ol 3Tk
6) olot &2 a-gestoll M= &2 <)(permanent) B4+
S8t AEs] AAHER =TT TS wA B YA frAE
W], B2 A S AHER STFHAN =

15 WHE A /\u](.ﬁ_ 3]
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g%}u HzFo] H fﬂﬁ}. AARE dEase] 00 712ARHE
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= 7Mg9t ,
2 Z‘ﬂolﬂéﬁl —’F(transmon probability
T, (a'|z)=

distribution function)

p7($t+1 < a'lz, 7“?)

2 wskih A Fel oo o

wEFE WaIS AEE St
e 2EAe) =EFFe B 5 ¢l
E(indivisible) A2 7143t} &, h, =
0 = h< 19 FTE 7 5 itk 2
A $E(148)0] roln M
Zvgo] 59l AEx}E (physical capital)ol

gk HTA(claim)S Ao EN A=
AV A4S = Ao AREAES B9
Z(incomplete)3}t}. = /N ZEA} =
S EA Rigle] iE 18 3

A5 Wste] §1 tiHlaty] $lal A
& F e AR AEAE(physical

capital) ] frdate}. wEd ZEAE A

9) ARFAM =EFAE &
20]1 ZEAF 19 0] b A A=
wEARe] AEE B4
s, o] 24 7}74]:1' 74

10) ¥ A7elA vAGeEAE AYAst ugARE

Sl dlol “dgHborrowing constraint)©] <
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T Yo} o o]/folojof gttt o]
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7198 AR o} a84 99 B3

Z = F(efficiency unit of labor) Z,°ll
she] FE4=2]E11 20 Cobb-Douglas Ay
271zl sl AstE ALg)

= e

Y, = F(Ky L)= K "L

HA==ZAHemployed worker)2] 7} &
J(value function)S V7E, v FZ=ZA}
(non-employed worker)2] 7}x3H=2 v
o7 Yep7|Z kAL AR ArEf
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(Bellman equation)S- w2t}
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7}A 222} 29 3k AALA o]
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T 1+1/y
E(, . ) Max LT V¥ ay 2 )= max{log .

V¥ a, z;p) QEA{logc Bl+1/’y g

+ﬂE[max{VE(a',x/;,u’), "‘ﬂE[maX{VE(G,,l‘,;M’),

Va2 i) ] } 1) Va2’ i) He] } )

subject to subject to
c=wzh—7 max{wzh—d,0}+tr c=tr+(1+r)a—d,

+QQ+7r)a—d, a > a,
d > a, ' (a, x) = 2(pla, z))

ZEAY] AGEH e TS
22 wETTo] B o ol (1) Q= FAHE W, Z=EAY
= A el st rEAL o 2k

falss AL 5
S FAA o & Thy 719 BAAt Via, z;p1) = hg{i‘f‘ﬁ}
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A7 pla, z)E AA U 2221 o
Ak Aidel BEE JehH,
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NA T 2. TRHXx
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o8 AxExKtransition operator)©]th.11) 2 AFME ZEI} w7 #3EAA

SEAZL PHY FHE ol AR = Atk 7Hggi R AR
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hia,z;p,p), ZAA AA] 8A4FS,
K(u,p), L(p,p), 827, wp, p),
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1 (a,z) = 02ula,z)) 22 o=

1) /i 229 HA3k &84 %
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) 719 oleFuisk AR FsE B
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/{a' (a,z; 1, p)+cla, x;p,p) Fdu

= F(K(u, p), L(p, p))
+ (14 8)K (i, p) (8)
4) QA Ak Ad7bse ZE g
poll tisled, =FAI 2 AFEA]

Ao FHL o2tk
L(u,p)=/mh(a,x;u,p)du )
K (p, p)= /adu (10)

5) @AY A7 ZE poll o
ated, o] ARG p= =
6 gold FFeArS w5
g,

6) 8 2o} Ay aret A4
AA ] FAWGE 7] U AR
o] AGARA ] pE HaA UL v,
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p. 7t 081 A< AL Wt &4gt
) A0 2O (white noise) 2] AT W3}
2 Q3 dFY Hsle AEHA o,
R p,7h 191 A5 AR wiste ¢
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BE ZEAANA 3R HEHe
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dummies) 2 thA|3ke] 4] (14)2 4304,
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A1 el (self-selection) 2] A= Q15}te] He]
(bias)E ZtA| "t} o] EAE A7)
s B Aol Heckman(1979)2]
FE=FAWH (Maximum-likelihood
estimation) & AFS-3It) 4] (148 2
1 2)(population equation) 0.2 H.a1, 2}
710 e 2 (self-selection equation) T}

e L

¢

iy

dy = Z/b+u;, u; ~ N(0, o?) (15)

o714 FEHAF 4 = HrEFEA 7]
g 1719 dEAETE AT 4 =
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7h EAst] 2T B (1)l 27

98-S gugtt aga 7 & A
H EA(Yo], a5A, A, &2 AR,
Holo] A, ASAG2 AlF, Yo x 1
FAP) T Azt HrlE 2F3ITh o]
TS 1998 F-E] 2005537HA1¢] =
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{Table 1> Characteristics of Korean Labor and Income Panel Study(1998~2005)

Variable Mean Std. dev. Min Max

Age 37.9 10.89 18 65

Female 0.39 0.49 0 1

Married 0.67 0.47 0 1

Annual income 1,483.7 929.8 24.0 20,245.6
Log annual income 7.13 0.60 3.18 9.92
Note: The unit for annual income is 10,000 won.

HAe HAEol HET €58 B ol @Eolth YUY A = s
S WStk A B =TaA5L SEElEo] 197091 F 40%¢l 4] 2000
1,4839+do]m HA 240HARE 29 245 WdAdjoll= o 65%0] o]tk & o]9}
A BEIC 202 BHNS 7 2L =EASRuES) 45 ANES
T, BERARE 06024 ARE WA A WalRTE dadAdd 3o
o4 olc 4ol wish @ AsiTze) Wa Sol
olde] HlelEE ARESH Heckman  7|9leHAleoy, B A7 @A sElviet

(1979)2] 2934 oIk p, =089}
o, =03542A] Chang and Kim(2006,
2007)9] Aol A 19793 5E 199213 7}HA]
o] Panel Study of Income Dynamics AF&
olgste] F8% =9 =EASY
e =LA 22 F3uTk PSID A
o] 4% p, =081%} o, =0.301°]3] .
2g9 v geprHES B7IWE
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[e]
<E 2>E ol =98 EyE
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FoIN AESHE ey gE o
3 Aolek. o sfebulel ghe 7k BS

£ 7)E287A(benchmark economy)z}
HFE2712 3.

B AFAE oAbl AE
(discrete state space)ollA] 2B AA| ] A
THS FXHoZ Attt 2] (16)
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(Table 2> Parameter Values in the Benchmark Economy

Parameter Description
a=0.64 labor income share
(£ =0.9433 discount factor
v=0.4 intertemporal substitution elasticity of labor supply
B=146.5 disutility parameter for working
h=1/3 fixed work hour
p, =08 persistence of idiosyncratic productivity
o, =0.354 std dev of innovation to idiosyncratic productivity
a=-0.3 borrowing constraint
7=0.2 labor income tax rate
d=0.1 basic tax deduction

{Table 3> Equilibrium in the Benchmark Economy: r=0.2, d=0.1

Variable Model Value Monetary Unit
Output per capita(Y) 0.501 1,402
Capital per capita( ) 1.289 3,606
Labor Input in Effeciency Unit(Z) 0.295
Average Labor Income 0.53 1,483
Transfer(¢") 0.052 146
Basic Income Deduction(d) 0.1 280
Effective Income Deduction 0.36 1,010
Real Interest Rate(r) 4%
Note: The monetary unit is 10,000 won
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[Figure 3] Reservation Wages: Benchmark
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[Figure 4] Labor Supply Curve: Benchmark
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[Figure 5] Lorenz Curve for Income Distribution

100

90} ’
8ol .
70k /3 B
60 i
50 4
40t ]
sof .

20+ i

10+ ‘ 2 45° ||
) = = = Model
Data

0 b= . 1 1 1 1 1 1 1 1 T
0 10 20 30 40 50 60 70 80 90 100




TN - ROl SN N nixls 9% | 205

[Figure 6] Lorenz Curve for Wealth Distribution
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{Table 4> Quintile Distribution of Wealth and Income: Benchmark Economy

I o m v \
Share of Wealth -3.69 2.19 11.66 26.27 63.57
Ratio of Group Average
. -0.18 0.11 0.58 131 3.21
to Population Average
Share of Earnings 15.14 18.42 20.93 22.19 23.32
Employment Rate 88.0 63.4 57.1 50.5 413
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(Table 5> Effects of a 2% Increase in Labor Income Tax Rate

7 =20%(benchmark) 7=22%(Lump-sum Transfer)
Variable Model Value | Monetary Unit | Model Value | Monetary Unit
Output per capita(Y) 0.501 1,402 0.495 1,385
Capital per capita(A) 1.289 3,606 1.270 3,554
Labor Input in Effeciency Unit(Z) 0.295 0.292
Average Labor Income 0.53 1,483 0.538 1,505
Transfer(¢r) 0.052 146 0.057 159
Basic Income Deduction(d) 0.1 280 0.1 280
Effective Income Deduction 0.36 1,010 0.359 1,003
Real Interest Rate(r) 4% 4.04%
Wage Rate( ) 1.088 1.087
Employment Rate 60% 58.9%
by Wealth Quintile
Wealth Quintile I 41.3% 40.8%
Wealth Quintile II 50.5% 50.0%
Wealth Quintile I 57.1% 56.3%
Wealth Quintile IV 63.4% 62.3%
Wealth Quintile V 88.0% 85.4%

Note: The monetary unit is 10,000 won.
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[Figure 7] Before and After Tax Labor Income: EITC Policy
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{Table 6> Effects of EITC: Ceiling = 11,550,000 won

7 =20%(benchmark) 7=20%(EITC)
Variable Model Value | Monetary Unit | Model Value | Monetary Unit
Output per capita( ¥) 0.501 1,402 0.497 1,390
Capital per capita(A) 1.289 3,606 1.252 3,504
Labor Input in Effeciency Unit(L) 0.295 0.295
Average Labor Income 0.53 1,483 0.513 1,436
Transfer(tr) 0.052 146 0.052 146
EITC(tr ™) 0.077 214
Real Interest Rate(r) 4% 4.29%
Wage Rate(w) 1.088 1.076
Employment Rate 60% 62.0%
by Wealth Quintile
Wealth Quintile I 41.3% 39.0%
Wealth Quintile T 50.5% 49.4%
Wealth Quintile III 57.1% 57.2%
Wealth Quintile IV 63.4% 66.1%
Wealth Quintile V 88.0% 97.9%
Note: The monetary unit is 10,000 won.
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(Table 7> Feasible EITC Policies with a 2% Increase in Labor Income Tax Rate

Ceiling % EITC % beneficiaries
742 50.2 666 451 3.0
926 63.2 355 24.3 54
1,155 80.4 214 15.0 8.9
1,441 100.7 134 9.3 14.1
1,798 125.6 91 6.4 21.0
2,243 155.3 73 5.1 28.3
2,798 192.3 55 38 40.6
3,491 238.2 42 2.8 56.1
Note: The units for EITC ceiling and EITC are 10,000 won. The units of woe.income” m)iﬁsm
fraction ofEITC beneficiary are per cent.
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[Figure 9] Effect of Increases in EITC Ceiling on Employment Rate
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[Figure 10] Effect of Increases in EITC Ceiling on Output per capita
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[Figure 11] Effect of Increases in EITC Ceiling on Efficiency Unit of
Labor
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[Figure 12] Effect of Increases in EITC Ceiling on Capital per capita
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[Figure 13] Effect of Increases in EITC Ceiling on Employment Rate
by Wealth Quintile
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[Figure 14] Effect of Increases in EITC Ceiling on Wage Rate
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[Figure 15] Effect of Increases in EITC Ceiling on Interest Rate

4.32

4.3 b

4.28 i

4.26 - i

4.24 B

Interest Rate

4.22 - i

4.2 b

4.18 ‘ ‘ ‘ ‘
500 1000 1500 2000 2500 3000 3500

EITC Ceiling



ZN - WEEHO| EAF| nixE By | 279

[Figure 16] Effect of Increases in EITC Ceiling on Capital per

Efficiency Unit of Labor
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ABSTRACT

We analyze macroeconomic consequences of pay-as-you-go (PAYGO) public pension
system with a simple overlapping generations model. Contrary to large body of existing
literatures offering quantitative results based on simulation study, we take another route by
adopting a highly simplified framework in search of qualitatively tractable analytical results.
The main contribution of our results lies in providing a sound theoretical foundation that can
be utilized in interpreting various quantitative results offered by simulation studies of large
scale general equilibrium models.

We present a simple overlapping generations model with a defined benefit(DB) PAYGO
public pension system as a benchmark case and derive an analytical equilibrium solution
utilizing graphical illustration. We also discuss the modifications of the benchmark model
required to encompass a defined contribution(DC) public pension system into the basic
framework. Comparative statics analysis provides three important implications; First,
introduction and expansion of the PAYGO public pension, DB or DC, result in lower level
of capital accumulation and higher expected rate of return on the risky asset. Second, it is
shown that the progress of population aging is accompanied by lower capital stock due to
decrease in both demand and supply of risky asset. Moreover, risk premium for risky asset
increases(decreases) as the speed of population aging accelerates(decelerates) so that the
possibility of so-called "the great meltdown" of asset market cannot be excluded although
the odds are not high. Third, it is most likely that the switch from DB PAYGO to DC
PAYGO would result in lower capital stock and higher expected return on the risky asset
mainly due to the fact that the young generation regards DC PAYGO pension as another
risky asset competing against the risky asset traded in the market. This theoretical prediction
coincides with one of the firmly established propositions in empirical literature that the
currently dominant form of public pension system has the tendency to crowd out private
capital accumulation.
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[O% 3] The Effect of Decreasing Current Young Workers

on the Current Capital Market Equilibrium
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Workers on the Current Capital Market Equilibrium

[OZ 4] The Effect of the Decreasing Next Generation Young
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