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ABSTRACT

This research explores the convergence of health care expenditure in Korea with different income groups and the world level by
applying different concepts of convergence, including growth rates, trends, differences as well as rationality and statistical variation
of health care expenditure. The empirical evidence shows that, in general, the health care expenditure in Korea seems to be on the
right track in terms of both level and difference, given the fact that convergence exists with the expenditures of the high income group
and the world level. It is also worth mentioning that the Korean public health care system has been performing much better than its
private health care counterpart. Such a result suggests that the private health care system has to be more elaborately and
systematically managed through the establishment of an operational policy to stimulate an increase in private health care

expenditure.
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1. INTRODUCTION

Given the increasing emphasis on social welfare within the
last two decades, health care expenditure has tended to grow
more rapidly than national income in most developed as well
as developing economies. Korea is not an exception in this
regard. Korea successfully legislated the national health
insurance law in 1999, which paved the way towards setting
up a lifetime health care structure. The management system
for health related policies in Korea are mainly concerned
with how to raise the quality of life of its citizens through
improved public health and social security.

In general, the scale of health care expenditure can be
classified as that for high, middle, and low income groups
and that for the world. This is mainly because the public
spending priority is not the same for different income groups.
Therefore, it is important to identify trends in the health care
expenditure to verify whether the scale of this expenditure is
commensurate with the level of national income. Such an
analysis would also help toward planning more effective
health related policies in response to rising health care costs.
Recently, the effectiveness of health care expenditure has
received more attention, particularly in light of cost
containment and budgetary control.

The central objective of this study is to empirically examine
the convergence in the health care expenditure in Korea, by
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comparing it across different income groups and with the
level of the health care expenditure at the world level. Such
an approach is interesting in that it helps us to analyze health
care expenditure from a macroeconomic perspective, and it
would also help pinpoint alternative policy directions
pertaining to health care expenditure. The paper is organized
as follows. Section 2 presents a literature review. Section 3 is
discusses convergence formulation and empirical work. It
includes the definition of convergence and a description of
the econometric methods used in the empirical analysis,
which test the convergence of health care expenditure in
Korea across income groups as well as the world. Section 4
summarizes the results of the investigation.

2. LITERATURE REVIEW

Previous research has primarily focused on the outcome or
economic growth resulting from an increase in health care
expenditure and has attempted to uncover the determinants
of health care expenditure. For instance, the health care
expenditure was analyzed by inducing infant mortality and
life expectancy [1][2]. These studies examined life
expectancy and infant mortality as an output of health care
expenditure. Notably, it was found that while increases in
health care expenditure are significantly associated with
large improvements in infant mortality, they are only
marginally associated with improvements in life
expectancy[1].

Many of the previous studies in this field, such as
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references [3]-[9], have been conducted to verify the impact
of the health care expenditure on economic growth or the
welfare effect arising from the increase in the health care
expenditure, by employing the Granger causality, quantile-
based panel, and dynamic analysis. References [10]-[13] also
evaluated the determinants for the health care expenditure.
Recent studies have suggested that convergence is quite
important in identifying the pattern of health care
expenditure. Reference [14] analyzed the convergence of per
capita health care expenditures in member countries of the
Organization for Economic Cooperation and Development
(OECD) during 1970-2005 and concluded that a very strong
form of persistence for OECD expenditures inequality.
Reference [15] revealed that health care expenditure is
converging in OECD countries, and this conclusion also
holds when applied to smaller subgroups of countries and
shorter time periods. However, it has been shown that
countries do not move towards a common mean and that the
rate of the convergence decreases over time. Reference [16]
also investigated the existence of the convergence of health
care expenditure in European Union (EU) countries and
revealed that their health care expenditures exhibit £ -

convergence. Reference [17] analyzed the convergence of
health care expenditure in the United States. The major
findings point to moderate evidence of convergence in total
health care expenditure and the diverse performance of
expenditure components pertaining to convergence.

However, none of the previous studies in this field have
dealt with convergence among different income groups and
the world level of health care expenditure, particularly in the
case of Korea. The basic argument in favor of examining this
relationship is that as national incomes in Korea tend to
convergence in different income groups, income-related
health care expenditure should also follow an analogous
pattern. Another important factor is that convergence in
health care expenditure also influences integration in health
care markets and common policies to promote health and
living standards under the global economic system.

3. CONVERGENCE FORMULATION AND
EMPIRICAL ANALYSIS

3.1 The Trend of Underlying Health Care Expenditure
First, the trend of the health care expenditures in Korea and
the world are depicted by figures to perform an empirical
analysis of the convergence hypothesis. As seen in Figure 1,
private health care expenditure in Korea altered in general
between the 1990s and the 2000s. It was lower than the
world trend in most cases, except during the mid-2000s.
Since then, it declined sharply at the end of the 2000s.
However, the trends of public health care expenditure,
growth rates of total health care expenditure, and per capita
health care expenditure in Korea surpassed their respective
values for the world throughout these periods. However, the
private health care expenditure also fell drastically at the end
of the 2000s. In general, the health care expenditures in
Korea increased continuously during all the periods under

study, except at the end of the 2000s, in favor of the public
sector.
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statistical distribution of the data approaches to the mean value.

Source: World Bank Database (www.worldbankgroup.org)[26]

Fig. 1. Underlying Trend of Health Care Expenditures by
Year: Korea and the world

3.2 Result of Empirical Analysis

3.2.1 f-convergence

The convergence is broadly understood as the tendency of
differences between the designated variables to disappear
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over time. According to recent empirical studies, the
convergence has been widening. This is mainly due to the
fact that the convergence usually refers distinctly to issues
related to the persistence of differences in the designated
variables.

The theoretical background for the convergence
hypothesis is provided in references [18]-[20]. Reference [18]
used an almost everywhere convergence theorem for
seminormed fuzzy co-integrals to show that the fuzzy
measure is null-additive. Reference [19] revealed the
equivalence between the tail series weak law of large
numbers and a limit law established for a quasi-monotone
decreasing sequence, thereby extending the result of a
previous work to the wider class of norming constants.
Reference [20] studied the duality between the limiting
behavior of the tail series of random variables and that of
Banach space valued random elements and revealed an
alternative way of arriving at a result of a previous work that
established equivalence between the tail series weak law of
large numbers and a limit law provided in a Banach space
setting.

The concept of convergence is defined in the literature as
the implication that an optimal level of health care
expenditure exists, and it enables a steady state condition at
the top level of equilibrium. To apply such a procedure
(based on the theoretical background) to health care
expenditure, the formulations suggested by references [21]-
[25] could be utilized tentatively. According to these, [-

convergence occurs when health care expenditure in Korea
grows faster than that for different income groups and the
world level, thus indicating a negative relationship between
health care expenditure in Korea, not only in the case of the
other income groups, but also on the world level. /-

convergence can be broadly classified into relative
(conditional) or absolute (unconditional) convergence, and
relative (conditional) convergence could be applied in this
research, since the analysis basically compares the level of
health care expenditures among Korea, the various income
groups, and the world level.

To examine the convergence hypothesis in this research, the
classification of health care expenditures used are as follows:
private, public, total and per capita. Income groups are
categorized as high, middle and low, and at the world level.
The convergence hypothesis is tested using a set of data from
1995-2009. Secondary data are obtained from the World
Bank database [26].

[ -convergence indicated by growth rates captures whether

the health care expenditure in Korea converged to the growth
rate of the health care expenditure in different income groups
and at the world level. On the other hand, /-convergence
calculated by a trend tests the convergence throughout a time
path. Moreover, [ -convergence implemented by the
differences checks if health care expenditure in Korea
converged to the differences between the country’s health
care expenditure and that of different income groups,
including the world level.

The formulations of /3 -convergence are as follows. In the

following structural equations, y; is the health care

expenditure in Korea, and yy, denotes the health care

expenditures in different income groups and at the world
level. The growth rate of health care expenditure in different

income groups and at the world level is given by gy, and (t)

is a time trend variable. Should the /-convergences exist in
the following structural equations, the estimated coefficients

of /3’1 , ﬁ’z , and ,5'3 should be negative.

[ -convergence by growth rates (Model I):
gw =0y + plogy, +&;
[ -convergence by trend (Model II):

Ology;
ot

[ -convergence by differences (Model III):
(logyy; —logy;) = a3 + B3 logy;; +&;

=ay + Br(logyy, —logy,)+é&;

The result of f-convergence is shown in Tables 1 to 3.
Table 1 shows the result of [ -convergence by growth rates

(Model I). As the signs of the [ -coefficients in Table 1 are
positive, except for the private health care expenditure in the
high income group, the health care expenditure in Korea, in
general, differs from the expenditures of different income
groups and that of the world level. This is because the
positive sign implies that the expenditure has diversified
from the growth rate, based on the health care expenditures
of different income groups and the world level.

Although ordinary least squares (OLS) are a useful
econometric method, autocorrelation is frequently presented
in the error term. Such a difficulty might be overcome by
virtue of the Cochrane-Orcutt AR(1) procedures. The process
can easily capture and adjust auto-correlated components in

the Gaussian error term (&) in structural equations. The
procedure could be identified by an innovative equation,
such that &, = p¢,_ +v, . The procedure involves a series of

iterations, each of which produces a better estimate of p than

the previous one. Here, £, is a lagged estimated error term,

and pis a correlation coefficient associated with errors of
adjacent time periods [27]. Because estimated correlation
coefficients () in most cases are less than 1 (unity) in
absolute value, any possible auto-correlated components can
be captured by p. Thus, the stability of the estimated
coefficients could be improved accordingly.

Table 1. Result of S -Convergence by Growth Rates

Income 5
aroups o B R® DW  AR(l)
private high 27.97 0962 005 1.63 026
0.39)  (-031) (0.55)
middle 3272 1432 035 168 020
(240 (2.47)* (0.50)
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(2.06)*  (-2.04)* (1.62)
middle  1.953 0743 051 185  0.14
(3.85)%  (-3.74)* (0.45)
low 2.624 0111 007 173 0.6
(-0.78)  (0.80) (0.48)
world  3.346 0702 013 181 051
(Q.34)%  (-2.32)* (1.74)
per high 0.880 0572 006 180 043
capita (1.98)*  (-1.93) (1.36)
middle  -1453  -0.748 050 1.87  0.18
(:357)%  (-3.72)* (0.57)
low 0.764 0124 008 175 0.5
-0.81)  (0.87) (0.44)
world  -0.117 0737 0.1 186 056
(-0.89)  (-2.40)* (1.98)*

low 3546 1547 050 150  -0.51
(-5.15)%  (5.28)* (-1.75)
world 228 1219 014 136 041
(-0.26)  (0.33) (0.69)
public  high 8454 3816 024 138 038
(-0.90)  (0.96) (0.99)
middle  -335.5  14.68 044 140 028
(-2.40)%  (2.48)* (0.69)
low 2333 1036 058 1.80  -0.09
(-4.48)%  (4.68) (-0.29)
world 1146 5114 033 134 033
(135  (142) (0.79)
total high 3202 1544 015 135 048
(-027)  (0.32) (1.13)
middle  -3364 1427 045 150 027
(-2.54)%  (2.62)* (0.65)
low 2781 1186 060 135  -0.40
(-5.89)%  (6.09)* (-1.34)
world 7539 3350 025 126 044
(0.71)  (0.76) (0.96)
per high 6411 1697 0.2 138 046
capita (-0.19)  (5.04)* (1.09)
middle  -9420 1557 045 1.63 023
(-2.54)%  (2.80)* (0.61)
low 7798  12.87 051 1.63  -021
(-4.18)%  (4.55)% (-0.66)
world 2114 3917 026 130 041
(-0.72)  (0.88) (0.89)

Note: Figures in parentheses denote t-statistics, and (*) denotes that the null
hypothesis is rejected at the 5% significance level.

S -convergence by trend (Model II) is also identified for
different income groups and the world level of health care
expenditure. The result of [ -convergence by trend is shown
in Table 2. The p-coefficients for the high and middle
income groups and for the world level of health care
expenditure are negative in all cases. This implies that the
health care expenditure in Korea converged to high and
middle income groups and the world trend. However, the /3
-coefficients for the low income group diverged, since these
 -coefficients are positive.

Table 2. Result of S -Convergence by Trend

Note: Figures in parentheses denote t-statistics, and (*) denotes that the null
hypothesis is rejected at the 5% significance level.

Table 3 depicts the result of [ -convergence by differences

(Model TII). It shows that the [ -coefficients are negative in

all cases. This signifies that the health care expenditures in
Korea are quite sensitive to the differences, regardless of the
levels of income. A subordinate issue in the literature about
the convergence is the assessment of the speed of
convergence among the variables. Therefore, any additional
formal testing strategies for the persistence of health care
expenditure inequality might constitute a relevant endeavor.
The speed of adjustment is highly evaluated in these cases.

Table 3. Result of [ -Convergence by Differences

‘g“rco‘i:;l: a; B R DW AR()
private high 3.664 -0.826 0.16 1.80 0.39
(2.25)%  (-2.24)* (1.23)
middle  2.849 -1.043 045 178 0.50
(3.98)%  (-3.94)* (1.94)
low -4.896 0210 0.1 1.80 0.1
1.13)  (L.14) (0.33)
world  4.261 0925 026 181 036
(2.46)%  (-2.44)* (1.12)
public  high 3.743 0802 002 199 0.6
(2.46)%  (-2.51)* (3.96)*
middle  1.427 0539 041 195 022
(3.36)*  (-3.18)* (0.77)
low -1.221 0055 004 169 0.16
(-046)  (0.49) (0.49)
world  3.961 0825 007 199 075
(2.63)%  (-2.66)* (3.88)*
total  high 2.845 0612 006 179 049

‘;rco‘ilr;‘: as Bs R DW  AR(l)
private  high  -1830 0967 099 152  1.00
(0.01)  (3lay (38.6)*

middle 3637 0903 087 120  0.99
0.01)  (891)* (18.4)*

low  499.0 0948 085 144 099

0.01) (915 (16.8)*

world 2428 0959 098 133  0.99
0.01) (304 (40.8)*

public  high 3763 095 098 087  0.99
0.01) 113y (16.0)*

middle 7232 0918 083 082 099
0.01)  (488)* (12.7)*

low 7489 1039 090 0.64  0.99

0.01) (885 (23.0)*

world 4678 0926 097 077  0.99
0.01) 108y (16.5)*

total  high 3774 094 098 1.13 099
0.01) (169 (22.3)*

middle 6349 0882 082 095 099
(0.01) (659 (15.0)*

low 2131 0975 090 160  1.09
(10.8)* (110 (23.8)*

world 2614 0920 098 132  1.06
(22.0)%  (-184)* (26.6)*

per high 3284 0917 097 120 099
capita (0.01) 161y (19.2)*
middle 4707 0872 081 103 099
0.01) (625 (12.4)*

low 1.842 0965 092 1.51 1.12
(3.19)* (953 (14.6)*

world  5.247 0913 098 1.37 1.08
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(12.)* (175 (20.9)*

Note: Figures in parentheses denote t-statistics, and (*) denotes that the null
hypothesis is rejected at the 5% significance level.

3.2.2 Pairwise Convergence with Rationality
Reference [28] suggested that pairwise convergence could
be identified by generating a pair variable associated with an
original one. According to reference [29], a pair variable
could be extended by employing rationality. The
convergence with rationality could be formulated as follows.

A pair variable, y,«tF , can be generated using the conditional
probability of an original variable, y; . The information
matrix, /,, refers to the world level of the health care
expenditure. If pairwise convergence exists, the estimated
coefficient should equal unity. In other words, @ = 1

should be satisfied. The advantage of pairwise convergence
using Model IV is that it helps identify level-based

convergence.

F
Vi =Elyy | 1]

F
Vie =r+0y &
Convergence with rationality (Model IV):
logy; =n+alogEly; | yw+e;

The result of the pairwise convergence with rationality is
shown in Table 4. The signs of @ -coefficients for the level
or magnitude of the private health care expenditure in Korea
are shown to be 1 (unity) in all cases. The signs of the -
coefficients for the high income group and the world level
are also satisfied by the convergence condition. However,
this is not so for the other cases (middle and low income
groups).

Table 4. Result of Pairwise Convergence with Rationality

world -0.811 1.034 090 1.25
(-0.34)  (10.6)*
per capita high -0.128 1.020 090 142
(-0.21)  (10.8)*
middle -1.474 1.228 0.78  0.79
(-1.26)  (6.91)*
low 1.436 1.436 0.78 092
(6.93)*  (6.93)*
world -0.203 1.032  0.89 1.28

(-0.31)  (10.2)*

Note: Figures in parentheses denote t-statistics, and (*) denotes that the null
hypothesis is rejected at the 5% significance level.

3.2.3 o-Convergence

o -convergence occurs when the variance or standard
deviation of health care expenditure in Korea is smaller than
the respective values for different income groups and the
world level. The convergence identified by a variance or
standard deviation is superior to those identified by other
means, as statistical variation can be recognized in the former.
Following reference [24], statistical variations in health care
expenditures in Korea, for different income groups, and the
world, can be measured by variance or standard deviation. In
order to verify the o -convergence hypothesis, the following
condition should be identified.

Olog(y;) ~ Cloglyy,) <0

The result of o -convergence is summarized in Table 5. As
far as o -convergence is concerned, the variation of health
care expenditures in Korea is strongly correlated with the
high income group, in terms of statistical characteristics. o -
convergence also exists for the middle income group and the
world level but not for per capita health care expenditure in
Korea. Moreover, no o -convergence is revealed for the low
income group.

Table 5. Result of o -Convergence

high middle low

. . . world

income income income
private -1.06 -1.21 2.44 -1.88
public -3.42 -1.50 9.70 -4.96
total -8.69 -5.36 2.71 -1.34
per capita -5.10 1.12 1.14 9.10

income groups n w R? DW
private high -1.223 1.052 0.80 1.50
(0.36)  (737)*
middle -1.418 1.061 0.77 1.28
(038)  (6.62)*
low -1.544 1.066 0.75 1.36
(039)  (6.40)*
world -1.154 1.049 0.80 1.50
(035 (737)*
public high -1.629 1.070 0.92 1.13
0.81)  (12.5)*
middle -6.963 1.297 0.90 0.99
(2.49%  (0.12)
low -8.165 1.347 091 1.19
(2.97)%  (11.5)*
world -2.222 1.095 0.92 1.06
1.04)  (12.0)*
total high -0.532 1.022 0.91 1.37
(024)  (11.2)*
middle -4.404 1.183 0.82 0.82
(1.18)  (7.65)*
low -3.471 1.144 0.84 1.06

(-1.03)  (8.25)

4. SUMMARY AND CONCLUSION

The magnitude of health care expenditure has been
increasing sharply in most developed and developing
economies since the last two decades. This is mainly because
social welfare is a crucial issue in these economies, due to
their elderly or aging population. Korea is not an exception
in this regard. However, the trend of the health care
expenditure has tended to diversify in general among high,
middle and low income groups, because the public spending
priority is not the same across the different income groups.

This research is basically designed to deal with the
convergence of the health care expenditure in Korea with
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different income groups and the world, by applying different
concepts of convergence, such as growth rates, trends and
differences as well as rationality and statistical variation in
the health care expenditure. According to the empirical
evidence, the health care expenditure in Korea seems to be
on the right track, in general, in terms of the level and
difference, given that the convergence exists with the health
care expenditures of the high income group and the world
level. It is also notable that the Korean public health care
system has been performing exceptionally well compared to
the country’s private health care system. Such a result
suggests that the private health care system needs to be more
elaborately and systematically managed to stimulate an
increase in the private health care expenditure through the
establishment of an operational policy.

The number of elderly in Korea is bound to increase in the
near future. Accordingly, the magnitude of the health care
expenditure will be a fast-growing account in the
government’s budget. Therefore, the effectiveness of the
health care expenditure will diminish over time. There will
be a need for more effective health related policies to
overcome the cost containment and budgetary control in
response to rising health care costs. Hence, although health
care expenditure in Korea appears to be on the right track for
now, further research is crucial to ensure its continued
efficiency from a microeconomic perspective.
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