developed by Barro and Sala-i-Martin, 1995.” Empirical studies have been conducted with using Japanese cross section and
time-series data. For example, Shioji studies convergence of the GDP Japanese prefectures by using panel data (Shioji,
2000)". This method can be applied to medical cost and associated variables.

Vs = g5 —(Inq,5) (28)
{},ssi +vanables related to medical cost including “Cost per capita (C/N) " “Cost per Day(C/D)”, “Days per Event (D/E)”, “Events
per Population (E/N)” or “Days per Population(D/N)” of h-th region, s-tvpe insured, i-th service, and t-th period.

Inq,; : national mean for ¢, . Instead of using the arithmetic mean of each variable for 47 prefectures, we use the national

mean because two are different significantly due to the differences in size of regions.

yhm = _J(yhm i y:m) (29)

_y:m is the level to which )/, is converged in the long-nm. Equation (29) assumes that convergence depends on its speed

defined as O per cent anmually and the differences between current level of V., and the convergence level y,'m Ois
positive when there is convergence.. In order to estimate o by using anmal discrete data, we transform (29) into (30),

+ g *
yh[.w - yh.vr =e ' (-yh.rwl.s." - yh.u) ¥ uhm (30)

Uy, s independently and identically distibuted random error with (14,,) =0 E(t,) =01, where I,,,is
adiagonal HT X HT matrix which diagonal entry is unity and 0 otherwise.

s . *
Vst = € ’ P Fll—e Wy Fth (31

when the variable will converge to the same level for all regions y,:s,. =0, which convergence is called the “absolute

convergence” (Barro and Sala-1-Martin (1995).

_ _Jll‘
yirsr =g ’ yhi-l,.n i uhm (32)

We can estimate e in equation (32) by applying the OLS to data, then construct the “implied speed of convergence™ 0 |

Adding additional explanatory variables yield equation (33).

"Barro and Sala-i-Martin, Economic Growth, McGraw Hill, 1995.
*Etsuro Shioji, “Ch.8, Nihon no Chi-iki Syotoku no Syusoku to Syakai Shihon™, in Hiroshi Yoshikawa and Masayuki Otaki
ed. Jwwkan to Seicyo no Macro Keizaigaki, 2000. University of Tokvo Press.
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M

K H
= k ok
Vi =€ Yiuau® 2 B +D 7, D, 4 D 0T, iy, (33)
k=1 =1 =1
where additional explanatory variables are X :m k-th explanatory varables whose coefficients are ,5: , D_, 1s regional
dummy variables which equals 1 when /7 = J and 0 otherwise. Their coefficients are ¥ s T; is year dummy variables

which equals 1 when 7 =/ and 0 otherwise. Their coefficients are 7, . As a dependent variable ), , this research uses
“Cost per Day(C/D)”, “Days per Event (D/E)”, “Events per Population (E/N)” and “Days per Population (D/N)” of the

s-type insured and i-th services (Incy,, . Ind,; . Ine) In ¥'+). There are three categories of explanatory variables.

First category is economic varables such as GDP per capita of each region. Second category is
Inc,,.Ind,,, Ine) Ind" exclding those used as a dependent variable, The third category is the medical

resources variables such as the number of beds per population, physicians per population, nurses per population, aged home
capacity per population, and the use rate of hospital beds. For example. we estimate the following equation of C/D along with

E N . ; i
thelnd,, and Ine;,, included in explanatory variables.
pom ) s K ol H ) M )
Incp,=e’ -Incg,,+pB" Indg, + B Iney, +> BXf +> 71D, + ) 1T, +ujl, G3-1)
k=4 J=1 1=1

K H M
E _ -6 E Bsi d Bsi N Bsi vk Bsi Bsip B
Ind;; =e” -Indy, +B Inch,+ 5" Iney, + ). B X,,m+§ yD, + Y T up, (33-2)
k=4 J=1 =1

" K H M
N ~57% N F d Fsi E Fsi vk Fi Fsirp F
Iney,=e” -Iney,, +B87Inch, + B Inde, + D B Xy +2 77D, + > 17T, +upy, (333)
k=4 Jj=1 I=1
oo g H M
N = N Gsi Gsi vk Gsi Gsir G
ln dhm‘ =& ’ ln dh.'—l.sr’ & ﬂl In Chf.vr + Z ﬁk thsi +Z }/j D_,l 4 Z T[ ]l —thm (33"4)
k=4 J=1 I=1

Superscripts of A, B, F, and G are added to distinguish different estimates. Because variables of

Inc,, Ind,, Inej, . and Ind), are endogenously determined, OLS results in biased estimates. We use the

mstrumental variable estimation using one-period lagged variables and other variables as instruments. For example of (33-1),
N

In d,ﬁs, and In e;:jw are endogenous variables, we use one-period lagged variables In d:;_l,“ In € isi B

instruments. The similar selection of the instrumental variables is made for (33-2), (33-3) and (334).
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3. Data

Medical cost is taken from the Ministry of Health and Welfare and Labor” The number of hospitals, clinics, and
pharmacies, beds, physicians, dentists, pharmacists are taken from the Ministry of Health and Welfare and Labor'”. Income
and GDP deflator of prefecture is obtained from SNA (System of National Account) at prefecture level''. Consumer price
index is taken from Ministry of Internal Affairs and Communications, Statistics Bureau and the Director Regional Price
Difference Index”™". All Yen terms is adjusted by the price index at the year of 2002.

4. Preliminary Analysis
a. Growth of National Medical Cost

We divide sample into 1981-1985, 1986-1990, 1991-1995, and 1996-2000. The growth rate is calculated as the compound
annual growth rate between the initial year and the last vear of the five-year period”’. Table 1 summarizes the growth of the
medical cost and contribution by components. The growth rate of the number of the “Aged” is higher in 1981-1985 and
1996-2000 than other periods™. The former is due to the introduction of the “Health Insurance Plan for the Aged” and the
latter corresponds to the growth of the number of the aged population since the late 1990s. Then new health insurance
expanded the insured by covering all population older than 70 years old. Table 1 also indicates the growth of the medical cost
by types of services using the national means. First panel indicates the share of each service in the medical cost of the
Municipal Health Insurance Plan. Shares of the “Aged Hospitalization™ and “*Aged Outpatient’” had grown to 27 per cent and
23 percent respectively'”’. Total medical cost had growth rate 6.7% (1981-1985), 3.8% (1986-1990), 4.8 %(1991-1995),
4.3%(1996-2000). Of the 4.3% growth rate in 1996-2000 period, the “Aged Hospitalization™ cost constitutes 1.6% and the
“Aged Outpatient”™ 1.3%. Almost 80 % of the growth rate of medical cost came from the services for the aged services.
Contribution of the growth of the number of population for the “Aged Hospitalization™ is 1.7%, “Aged Outpatient™ is 1.5%

"Ministry of Health and Welfare and Labor, various years, Kokumin Kenko Hoken Jigyo Nenpo (/£33 [EIRGEHEHRS

FFH ).

"“Ministry of Health and Welfare and Labor, every vear, Ishi, Shika-ishi Chosa, Yakuzaishi Chosa (JE4:45 - &4 2558 T1E

B, HERHEAMIELE, FARTRAD )

""Economic and Social Research Institute, Cabinet Office, SNA Data (PR IHIIT - INBIFFRE G tH0FeRT TREATS
et )

“Ministry of Internal Affairs and Communications, Statistics Bureau and the Director, every year, Zen Koku Bulka Tokei

Cyosa Hokoku, #IEFFEGRTR - EsAVGHR [2EWhyEt i) )

“Growth rate is calculated as 3/(X, /X, ;) — 1 where t=1986, 1991, 1996, and 2001.

"“The growth reflects the introduction of the *“Health and Medical Service Law for the Aged (Rojin Kenko Hoken Seido)” in

1983 by replacing the prior insurance plan for the aged.

"*Medical cost of the Municipal Health Insurance Plan constitutes about one-thirds of total medical cost of medical cost of
Japan. For the aged 1t constitutes about 70 percent of Japan. Mimistry of Health, Welfare, and Labor, various vears, Kokumin
Inyohi (BAJ518ire TEIRERE] ).
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in 1996-2000. Most of medical cost growth (4.26%( in 1996-2000 was accounted by the increase i the numbers of the
nsured (2.8%), while only small part was accounted by other factors (C/D, D/E, E/N). (1.46%).

-——Table 1. Growth of Population in the Municipal Health Insurance Plan ——

b. Geographical Trend
i. GDP and Medical Resources

Using graphical presentations, this section analyzes trend and the vanance of measures. Figures 1-1 to 19
(Appendix)summarizes GDP and medical resources. Figure 1-1 of GDP indicates that real GDP had not grown much since
the 1990s. There were wide differences across regions. Tokyo had maintained the highest GDP that was twice high as the
lowest GDP of Okinawa. The vaniance had, however, shrunk until 2000s, then the variance had expanded again. Figure 1-2
shows doctors per population, 1-2 nurses per population, both of which grew steadily over time, but had large regional
differences. For example, Tokyo had the highest doctors per population ratio, while it had lower nurses per population. Beds
per population had different pattern in that it had increased up to 1980s, then it had started to decline in the 1990s. This may
reflect the government policy to reduce the number of beds. There were wide regional variances. For example, Kochi had by
far the highest rate, while Saitama had the lowest. Saitama has also the lowest doctors per population and nurses per
population rate. Under investment in Saitama deserves further investigation.

ii. Hospitalization Services

Figures 2-1 to 2-10 summarize cost measurements for the “General” and “Aged’ of “Hospitalization™. Figures display
the trend and the vaniances with the nation mean along with individual data including prefectures of Hokkaido, Saitama,
Tokyo, Nagano, Osaka Tokushima, Kochi, Fukuoka and Okinawa, all of which show unique profiles. The medical cost of
per capita (C/N) for the “General”” had increased up to the early 1980s, while it had been flattened in the 1990s. In contrast,
the cost per dav (C/D) had not increased up to 1990s, since then it had started to grow. “Days per Event (D/E)” and “Events
per Person (E/N)” had increased moderately up to the early 1990s, then they had declined. The medical cost containment by
the government had affected (D/E) and (E/N). There had been wide geographical variations across regions.

The medical cost of the “Aged Hospitalization™ had been stable in the 1990s, which might reflect the cost contamment of
the regions with the higher medical cost. Cost per day (C/D) had started to increase in 1992 in the same manner with the
“General Hospitalization™. The “‘Days per Event (D/E)” and “Events per Population (E/N)” had declined significantly in the
1990s for the aged. As a result, the “Days per Population(D/N)” had peaked in the late 1980s and since then continued to
declined In particular, regions with higher events per population had reduced their rates in the 1990s (Figure 2-10). Regions
with higher “Cost per Day(C/D)” tended to have lower days per event (D/E) and events per population. In sum, he large
variances of the aged in the 1980s had rapidly converged by the early 2000s. We should analyze the different patterns of
convergence between the general and aged.
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iii. Outpatient Services

Unlike “‘Hospitalization™, cost per capita (C/N) for “Outpatient”™ had increased both for the “General” and “Aged’” up to
1997 (Figure 2-11, 2-16). then it became stable until 2003. The aged had become more stable than the general. The increase
in C/N for the “Aged Outpatient”” is contrasted with the stable C/N for the “*Aged Hospitalization.” Although the events per
population (E/N) for the “General " and *“Aged™” had increased, “‘Days per Population (D/N)” had remained fairly stable over
periods due to the decline in “Days per Event (D/E)”. There are some outliers. For example, Hiroshima had recorded the
highest rates C/N and Tokushima had rapidly increased the rates while Okinawa and Tokyo had maintained the lowest rates.
“Cost per Day (C/D)” had increased steadily. Okinawa had the highest rates of (C/D) while Tokvo had achieved lower
rates both for the “General” and “Aged”. Although Okinawa and Tokyo had long achieved lower C/N for outpatient,
Okinawa had the highest while Tokyo had lower (C/D). The reasons behind this deserve further examinations, Days per
population (D/N) had increased for the “General” in the mid-1990s, while that for the “Aged” had been stable over the
periods. Compared with the ““General Outpatient™, the “*Aged Outpatient” had wider variations in D/N across regions.

iv. Dental Services

Figure 2-21 to 2-30 summarizes “Dental” services. There were upward trends for C/N and C/D. Unlike other services,
the increase in D/N is due to the nse in E/N. There are large differences across regions for the “Aged”™ compared with
“General”’. Although both Fukuoka and Osaka had higher cost per capita (C/N), Fukuoka had longer “Days per Event (D/E)”
while Osaka had higher “Event per Population (E/N) ™ than most regions, Okmawa had the lowest C/N both for the
“General”’ and “Aged” because “Events per Population (E/N) * had been far lower than other regions. Patterns of dental
services are totally different from the hospitalization and outpatient. These outliers require further investigation with focusing
on region specific effects.

v. Comparison

Due to many data, graphical presentation is too difficult to draw stylized patterns. Figure 3-1 to 3-3 (Appendix) show the
means of C/N, C/D, D/E, E/N, and D/N by ecach medical service. Cost per day (C/D) for the hospitalization had been stable
up to 1992, since then it had started to increase, while C/D for the outpatient dental services had continued to rise except for
the carly 2000s. Days per population (D/N) for the general had been stable until the late 1990s, while those for the aged had
declined since the late 1980s. Introduction of the long-term case insurance in 2000 1s associated with the decline of (D/N).
Events per population (E/N) had peaks in 1995 for the general and 1989 for the aged. Both of which had started to increase in

the early 2000s, which reasons are not clear without further mvestigation.

5. Geographical Variance
a. Overview

As seen above, there are significant regional variations of medical resources and cost across prefectures. In order to
identify the stylized variation across regions, this study first uses graphical presentation. We use the differences of original
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measures from the national means.

[)I..f(yhm) = }Ihm . y;r (24)

Figure 4-1 to 4-30 in Appendix exhibit the regional variations. There was the convergence of the aged services for most
measures, while there was no such convergence for general services. Also some regions were shown to have unique
movement. For example, as to the “Aged Hospitalization™, Okinawa and Nagano were outhiers, while as to the “General
Qutpatient”, Okinawa and Hiroshima were outliers,

Regional variation can be summarized by the statistical measures of the coefficient of vanation (CV). Figure 5-1 to 54
summarizes the CV of the related measures in natural log form. For example, CV of cost per capita (C/N) had downward
trend for the “Aged Hospitalization™ , “Aged Outpatient”, and “General Dental* while those of the “‘General Hospitalization™
and * General Outpatient” had been stable. In particular, CV for the “Aged Hospitalization™ had a steep downward slope
around year 2000 when the Long term Care Insurance was introduced. CV for Ln (C/D) had similar trends. CVs for Ln
(D/N) extubit that all medical services except for the “General Dental” had shown the downward slopes. CV for the “‘General
Hospitalization™ had a downward slope up to 1992, since then it had increased. Dental services had followed special trend
which are distinguished from the other services. The variance of In ¢, for the “Aged Hospitalization” and *“Aged Dental””
had declined significantly over periods, which trend indicates that the differences across prefectures had become smaller
while the variance of ““General Hospitalization” and “General Outpatient” had been stable in the long nn. In the same
manner, the variance of C/D, D/E, and E/N moves significantly.

b. Decomposition of the Variance
We are concerned is the magnitude and sources of the variance. To answer this question equation (25) and (26) are
applied.

Var(Inc,,,)=Cov(Inc,, ,Inc,. )+ Cov(lnc,, ,Ind, )+Cov(lnc) .Ine) ) (6

htsi htsi * his
Figures 6-1 to 6-6 (Appendix) summarize the results, The vanance of the “Aged Hospitalization” had declined

significantly over the periods up to 2000, while that of the “General Hospitalization” had been flat for the periods. Again the
decline in 2000 might reflect the introduction of the Long-term Care Insurance. The covanance of

Cow(Inc,,Inc”,) had been negative through out the periods which indicates that the medical cost per day (In ¢ ) is

isi?

negatively correlated with the (In C‘,:, ) for the hospitalization services. This is interpreted that the regions with higher C/D

have lower C/N. Cov(Inc) Ind )had been stable at 0.1-0.2 range except for the sudden drop in 2000, A striking

ts12

: : N N - . , . N,
feature is that Cov(Inc,,,Ine;, )had been similar to the variance of Var(Inc,. ). The variance of In clis
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N
mostly explained by ("ov(In C‘m ,In 8,‘:: ). In contrast, the variance of Inc 1si of “General Hospitalization had not

) again indicates the negative sign, while Cov(In ¢, Ind” ) had been

Isr? Isi

shown convergence. Cov(Inc)),,Inc”

Is1

stable too. Cov(Inc)  Ine ) is similar with the Var(Inc.). These results arc also interpreted by (26) which
divides (25) withVar(Inc)' ).

1=5 (In c,m,, In chm) +b,(In c,ﬂ“,ln dc

htsi

) e b3 (ln c}ﬁsl » ln e;?:sr) (26)

Figie 64 exibis tat B;(Incl, Ine Yis abot wity both for the “Gencrsl Hospitalization™ and “Aged

Hospitalization”. This implies that Var(Inc) ) is explained by Cov(Inc) Ine”), and that effects of

Cov(Inc) ,Inc. )and Cov(Inc) Ind’

1512 tsi

el ) are cancelled out.

The vanance of the “General Outpatient™ had first increased up to 1993, then it had decreased. The variance is explained

both by Cov(Inc) | Ine) ) and Cov(Inc,Ind" ). The variance of “Aged Outpatient” had been larger than the

Isi? isi
“General Outpatient” and it had decreased by mid-1990s. The variance is mostly associated with Cov(Inc,,,Ind’ ).

Another intercsting feature is that the drop in Var(lnc ) in 1996-1997 is associated with the increase in

Ist

¥ Indf)and Cov(Inc,Indf

51 tsi Isi2 Is1

Cov(Inc ) in absolute values.
Cost per capita for “Dental”” services shows different patterns. The variance of cost per capita for the “Aged” had been

much larger than the “General”. Cov(In Cm,ln Cm) had been positive but small in
magnitude. Cov(In c,),, In d’, ) had declined over the periods, and no correlation was found between In ¢, and

In d lately. Most of the variance had come to be explained by Cov(Inc,) Ine’ ) (Figure 6-6).

6. Econometric Analysis
Table 2 reports the preliminary estimations of equation (37) by OLS.
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-&
ln yhrs: =E ’ ln yh!—l,a‘r 2 uhl.s'r (32)

where },,., is “Cost per Capita (C/N)” for each services. No convergence is found for C/N of “*General Hospitalization™,

while annual 1-3 percent convergence speed 1s found for other services. In particular the “Aged Hospitalization” has 2.7
percent speed of convergence. As shown by the graphical presentation in Section 4, each region has its own pattern of the
change. In order to capture the regional effects and specific effects, individual dummy variables (47 prefectures) and time
dummy variables (year dummy variables 1983-2003) are added to equation (32).

5 H M
h] yhrsr =i ’ 111 yhl—l.sr + Z}’j D} + Z rl' T} +uhm (34)

Jj=1 =1

Compared with Table 2, Table 3 indicates that inclusion of the regional dummy variables has significantly changed the
estimate. In particular, speed of convergence for the “General Hospitalization™ reached 15.5% and ““Aged Hospitalization™
7.8%. Figures 1-3 extubit the coefficients of time and regional dummy variables. Time effects seem to respond to the official
medical price revisions before 1996. The relationship, however, has become weak since the late 1990s. Most of the estimates
of the regional dummy vanables are significant. For example, the coefficients of regional dummy variables for the
hospitalization display are higher in westem part of regions where C/N have higher values. Compared with the “Aged
Hospitalization™, “General Hospitalization™ has larger coefficients for regional dummy vaniables, which might be associated
with higher “implied speed™ of the convergence. Because geographical presentation and decomposition analysis of the
variance did not show any convergence for the “General Hospitalization,  the estimation results could be over-estimate of
the convergence due to specification error.
Table 4 summarizes the estimates the following equation for the “General Hospitalization™ and ““Aged Hospitalization™,

K H M
D st D A E 4 N A vk A A A
Inc,,=e™ -Inc,,,+ 55 Ind,,, + B Iney,, + Z Bi X +Z Y D,r + Z 7T, +up, (33-1)
k=4 j:l I=1

isi

K H M
E s E B d B N B yrk B B B
ln d =g - ln dhr—l.sr + ﬂ] Iﬂ Chasi + ﬁ3 ].I'l Chrss + Z ﬁk X}:m +Z }/j Dj + Z Tf T:’ +"hm (32‘2)
k=4 J=1 I=1
N 5 N d & E . k 4 C & (
N = ] C : 3 2 by [
In Cpisi = € ' -ln ehr—l,.ﬂ + 161 ln Chisi it 182 In dh:si + Z ﬁkCXhm +Z ?j D; + Z 7 T; +uhr5r (33'3)
k=4 7=1 =1
N P N D d D vk b & D D
h] dl;m =e ' In dhr—l.n + ﬁ] In Ch.'.w * Z ﬂk Xhm +Z }’j D_,l * Z r! 7.’ -H"hlsi (33'4)
k=4 7=l =1

. o s d E N ) .
New explanatory variables including In ¢, Ind, . Ine; . X,  are included based on the assumption that a

dependent variable of each region will converges to its level. In particular, inclusion of In C:,_” ,Ind ,f,_ﬂ. ,In e;};, allows
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mterpretations of the relationship among these vanables. Also inclusion of GDP and medical resource variables allows
interpretations as to the effects of these variables on dependent vanable.

For the *Aged Hospitalization™, 1 percent increase n C/D has negative effects on D/E (-0.047 higher convergence speed),
positive effects on E/N (0.044 lower convergence speed) . | percent increase in D/E has negative effects on C/D(-0316
higher convergence), positive effects on E/N (0.154 lower convergence speed) . Also | per cent increase in E/N has negative
effects on C/D (-0.046, higher convergence). positive effects on D/E (0.051, lower convergence speed). “General
Hospitalization™ has similar results except for E/N, for which C/D and D/E have no effects, GDP would increase C/D (0.07,
lower convergence speed). Beds per population ratio has positive effects on E/N for the “General” (0.054). but has the
negative effects on E/N (-0.047) for the “Aged.”” Bed use rate has negative effects on E/N for the “Aged Hospitalization™.
Both “Doctors per Population™ and “Nurses per Population” have positive effects on C/D, which indicates the higher human
resources would result in the higher medical cost with slower convergence. “Aged Home Capacity per Population™ would
induce E/N but reduce D/E. By adding explanatory variables, convergence of higher speed is found.

7. Conclusions and Limitations

This study investigates the variance of medical cost across regions and its convergence. Because regional specific effects
persist over time and the speed of convergence 1s the issue, one needs to utilize pooled time-series and cross-section data
instead. This study uses “Municipal Health Insurance” data of 47 prefectures in 1981-2005 to analyze “Hospitalization™,
“outpatient”, and “‘dental” services of the “general”” and ““aged” population. Expressing the “cost per capita (C/N)” as the
product of “cost per day (C/D)”, “days per event (D/E)” and “‘events per population (E/N)”, the degrees of the variance and
convergence are examined. Large variances and quicker convergence are found both for the “Aged Hospitalization” and
“Aged Outpatient”. Convergence of the former is associated by the by E/N while the latter by D/E. Although the “cost per
capita (C/N)" is negatively correlated to ““Cost per Day (C/D)” in the early 1980s, its relationship became weaker lately.

Hospitalization services have higher speed of convergence in C/D, D/E, and E/N, which indicates that the regions with
higher C/D have higher convergence speed in D/E (i.e. lower D/E), while higher D/E has higher convergence speed in C/D
(lower C/D) . Thus C/D and D/E have a negative trade off. The increase in GDP per capita has slowed the convergence
speed in C/D and D/E (lower C/D and D/E) . The increase m physicians (doctors) per population and the nurses per
population slowed the speed of convergence of C/D (higher C/D). The capacity of aged home per population increases the
convergence speed of D/E (lower D/E) while decreases the speed of E/N (higher E/N). These results have important
mmplications for the hospitalization services. Convergence speed depends on various regional profiles in a comphcated
manner. Though there are no simple policy recommendations for cost contamment, we find followings suggestions. In
addition to long-time trend, the regional vanance of medical cost is important because each region has mherent path of
convergence in some services.. By accounting for the regional difference, we estimate higher than expected speed of
convergence. Convergence speed depends on various explanatory variables. Certain causal relationships are important. This
study does not single out the clear-cut causal relationship of the convergence of variance. We need further investigation by
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emploving different research method.
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Tablel. Growth of Medical Cost and Contribution by Each Components

g(C,) =Y Y elcn,)+g(ds:

hitsi

)+ g(eﬁsr‘)-{_ g(Nh.fs )) whm}

= Z, Z, {g(cﬁsr )whm + g(dfﬁ.w )“)h:s: + g(e::.u )“’hm + g( Nhts )“’hm )}

Table Growth of Medical Cost and Contribution of Each Components

Gerneral General Aged Aged Aged Gereral Aged Sum Total
Hospitalization Outpetient  Dental Heospitalization Outpstient  Dental Sum
Share of Cost by Services 19811985 264 290 LT 208 153 10 671 329 1000
10B86-1880 250 264 68 235 17.2 12 50.7 403 : 1000
1981-1995 227 251 S7 246 204 16 554 446 = 1000
1896-2000 201 219 52 212 234 22 48.4 506 1000
Total Medical Cost 18B1-1985 1.50 085 033 246 151 014 285 365 6.70
Growth Rate (per cent) 1886-1880 038 085 -0.03 1.08 1.30 0os 1.34 238 378
16681-1885 053 061 015 158 b I 0zo0 134 324 481
1896-2000 058 037 014 164 133 022 114 306 426
Cost par Day 16811985 028 1.06 020 030 046 002 154 156 310
Growth Rate (per cent) 1866-1890 -002 101 003 010 057 ale 1.02 114 215
1991-1995 079 072 018 095 050 005 1.69 185 354
1996-2000 089 025 0.09 121 0.28 00s 1.22 154 276
Days per Event 1881-1985 o1 -038 000 -005 =016 oo =017 043 -0.61
Growth Rate (per cert) 1986-1990 013 -023 -0.08 -014 -027 -om -018 045 -063
10881-1995 =015 =028 -0m -033 -028 000 -0.45 -063 -1.08
198986-2000 =026 -042 -0.05 -051 -0.83 005 074 —088 -1.73
Events par Populstion 1081-1985 115 036 016 068 ot 003 167 121 288
Growth Rate (per cent) 1906-1990 0895 089 020 018 031 004 205 129 333
1991-1995 013 046 0.05 -031 039 008 063 018 082
1896-2000 -033 023 0,03 -070 046 008 -0.07 -045 -052
Days per Population 1981-1985 1.4 -0.03 018 055 -0.04 004 1.56 070 225
Growth Rate (per cent) 1986-1990 113 065 013 005 0.03 [e1¢7] 182 0g4 276
18081-1885 -0.02 016 004 -062 0.08 008 018 -042 -023
1886-2000 -0.60 021 -0.02 -114 -0.38 002 —084 -138 ~2.22
Numbers of the Insured 1881-1885 -016 -017 -0.06 1.46 1.07 007 -037 124 087
Growth Rate (ger cent) 1886-1990 066 069 -018 092 068 005 -1.53 005 -1.48
1991-1995 -024 -026 -0.06 128 107 008 -056 086 041
1996-2000 030 032 0,08 1.70 1.46 014 070 210 280

Source; Author’s calculation which method and data sources are explained in text.
Note: Based on figures of national means. Growth of medical cost is not the sum of its components due to the method.
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Table2. Absolute Convergence of Cost per Capita (C/N)

Table. Absolute Convergence of Cost per Capita (C/N)

-&
v, =e " -y, , +i,

General Hospitalization General Outpatients General Dental d Hospitalizaiton d Outpatients d Dental
dependt variable I genhcnd lgenocnd lgendcnd lage hcnd lsgeocnd lagedec nd
Lag 1

Coefficient 1.000 k% 0989 *okx 0965 oxw 0974 oex 0972 ok 0877 ook
Standard Error 0002 0003 0.004 0003 0.004 00034585
Implied Speed(&) 0.000 0011 0.036 0027 0028 0023
Table 3. Absolute Convergence with Regional Dummy Variables of Cost per Capita (C/N)
Table. Absolute Convergence with Regional Dummy Variables of Cost per Capita (C/N)
H M
-#
Inypi=e Wnyp .+ ¥D,+5 1T Hiy,
s -4 = 1+ = 1 Ty

General Hospitalization General Outpatients General Dental  Aged Hospitalizaiton d Outpatients d Dental
dependt varisble | genhcnd |genocnd |gendcnd lage hcnd lageocnd lagedcnd
Lag 1

Coefficent 0857 okx 0816 ok 0.876 ek 0825 ok 0817 Wk 0890 ok

Standard Error 0013 ooz ooo ooo oo o010
Year Dummy suppressed suppressed suppressed suppressed suppressed suppressed
Regional Dummy  suppressed suppressed suppressed suppressed suppressed suppressed
Implied Speed &) 0155 0088 0132 0.078 0.087 0117

Note: Implied speed is calculated by only a coefficient of a lagged variable.

For example, “I_gen_h_c_n_d” stards for natural log of ” General Hospitalization Cost per capita in a form of diffrence from the national mean
“Gen” is “General’, "h" is “Hospitalization”, “0” is "Outpatient”, “d" Is dental service, “n” s number of population, “d” is the difference

of a varlable from the natiional mean
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Table 4. Instrumental Variable Estimation

Table Instrumental Variable Estimation of C/D, D/E, E/N, D/N

Symbol Variables
cC/D lgenhecdd Coef Standard Ernt-statistics| age h c d.d Coef. Standard Ernct-statistics
C/Dt-1)  |gen_h.c.ddLag ok 0014 55180 lage_h.c.ddla ok 0014 54530
D/E |.gen_hde.d ok 0028 -4940 |age hded Aotk 0040 -7.940
E/N I.gen_he_nd ook 0014 -4 640 |age_ he.nd Hokok 0012 -3810
GDP lgoprreaic [N -+ 0011 4450 |gdpnreald  |HCIERH - 0015 4620
Beds | beds_pop.d -0017 0012 -1.370 | _beds_popd —0.009 0018 -0510
Doctors | doctar_pop.d 0036 *x 0015 2380 |doctorpopd  [NOIOREN +++ 0.020 3620
Nurses Lnurses popd [N -+ 0014 2940 | nurses_pop.d 0041 ok 0019 2180
Bed Use | bed use_rate d ~-0010 0017 -0.600 |_bed use_rate_d 0.024 0028 0.850
Aged Home |.aged_home_d 0003 0.004 0880 I.aged_home_d -0.001 0006  -0220

Time Dummy suppressed suppressed

Regional Dummy suppressed suppressed
D/E Ilgenhded Coef Stdard Error t-statisticsl age hde d Coef. Stdard Error_t—statistics
D/Et-1)  Igen he dKlag ook 0023 26180 lage_he. ddla Aokok 0021 31.690
c/D |.gen_h cdd K 0013  -6.000 |age_hcdd Hokx 0008  -5530
E/N lgenhe nd 0022 * 0012 1790 |age_he nd oK 0006 B.000
GDP |.gdp_n_real d 0019 dex 0009 2020 | gdp.n_reald 0015 x 0008 1.790
Beds |_beds_pop.d 0011 »* 0011 1 060 | beds_popd 0.008 0010 0.800
Docters  ldoctorpop.d [N <+ 0013 3380 |doctor pop.d 0017 0011 1.540
Nurses |Lnurses_pop.d -0.024 ok 0z —2100 |nurses_pop.d -0018 x 0010 =1.880
Bed_LUse |_bed_use_rate_d 0015 0015 1.060 | bed_use_rate_d 0021 0015 1.400
Aged Home |.agad hame d - 0003 -4720 laged homed |NERIDEEE** 0008  -6830

Time Dummy suppressed suppressed

Regional Dummy suppressed suppressed
E/N lgenhend Coef. Stdard Error t-statistics | age he nd Coef Stdard Error t-statistics
E/Nt-1) | gen_he.ndLag) [INEGEN -+ 0012 70670 lage_h.e_n.cLag) RN + 0012 80850
c/D lgenh cdd -0.001 0014 -0.040 |age_h.cdd 0.044 ok 0015 2930
D/E lean hded -0.038 0026 -1430 lagehded |HNNOHE " 0038 4020
GDP |_gdp n_real d -0.005 0010 -0540 | gdp n_reald -0.020 0015 -1.370
Beds I_beds_mop.d J .7 0011 4770 Itedsopd NSO+ 0017  -2830
Doctors | doctor_pop.d 0.003 0014 0230 | doctor.popd -0013 0019 -0.650
Nurses I|_nurses_pop.d 0007 0012 0580 | nurses_pop.d 0.022 0018 1.230
Bed_Use |_bed_use_rate_d -0.020 0016 -1.290 | bed_use_rate_d Ak 0026 -4.360
Aged Home |aged_home_d Mokok 0.004 2820 |aged_home_d otox 0.006 2800

Time Dummy suppressed suppressed

Regional Dummy suppressed suppressed
D/N Ilgenhdnd Coef Stdard Error t-statistics|age hd nd Coef Stdard Error_t—statistics
/M=) gen_h.dn.oLag [ NBEEN -+ 0013 64810 |_aga_h_d_n_d(l,a¢)-*u 0014 71480
c/D l.genhcdd 0030 0022 1330 lage_hcdd Hokok 0023 4 B0O
GDP |_gdp_n_real d -0.005 0014 0370 |_gdp.n_real d -0033 * 0020 -1.660
Beds I beds_pop.d 0085 -+ 0015 5640 |beds pd -0.010 0023  -0430
Doctars I doctar_pop.d 0010 008 0520 | doctor.popd =0.025 0026 -0.860
Nurses I.nurses_pop d -0.001 0016 -0.050 |_nurses pop.d -0.003 0024 -0130
BedUse Iteduserated  —0024 0022  -1.090 |beduse rate.d |NRNEH +* 0035  -2130
Aged Home |_aged_home_d 0003 0005 0690 |_aged_home_d 0.002 0007 0260

Time Dummy suppressed suppressed

Regional Dummy suppressed suppressed

Note: *#* gignificant at 1% level
ok significant at 5% level
* gignificant at 10% level
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Figurel. Time Dummy Effects and Regional Dummy Effects (Hospitalization)
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Figure2. Time Dummy Effects and Regional Dummy Effects (Outpatient)
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Figure3. Time Dummy Effects and Regional Dummy Effects (Dental Service)
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Geographical Variation and Convergence of Medical Services and Social Capital

Appendix Table and Figures
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Table 1. Growth of Medical Cost by Services and Component

gC) =3 3 el + gldf,

= ZS Z, {g(c‘ﬁsi )“}hm + g(diﬁ.ﬂ)whm + g( e;:\;u )whm + g( Nh{s )whrsr )}

)+ gl )+ 8(Ny)) Wo |

Ta ical Cost and Contribution of Each C
Genersl General Aged General  Aged Sum Total
Hospitalization Outpatient  Dental Hospitalzation Outpatient  Dental Sum
Share of Cost by Services 1961-15885 264 280 77 z08 153 10 671 328 : 1000
19686-1880 250 264 68 235 172 12 587 403 = 1000
19811885 227 251 57 246 204 16 554 446 = 1000
19686-2000 201 218 52 2712 234 22 494 506 1000
Total Madical Cost 1981-198% 150 085 033 246 151 014 285 365 670
Growth Rate (per cent) 1986-1980 Q38 Q95 -003 108 1.30 009 134 238 278
1881-18838 053 el )] 015 158 in 020 134 334 481
1996-2000 058 Q37 014 1.64 1.33 022 114 3.06 428
Cost par Day 186811885 028 1.06 020 030 046 002 154 156 ato
Growth Rate (per cent) 19686-1880 -002 1.0 003 Q10 057 002 102 114 216
19811885 079 072 018 085 050 005 169 1.85 3.54
1996-2000 089 0.25 0.09 1.21 028 005 1.22 1.54 2.76
Deys per Event 19B1-1985 02 -0.39 000 -0.06 016 om -017 -0.43 -0.61
Growth Rate (per cent) 1886-1880 013 023 -0.08 014 =027 =001 -018 -045 -0863
1881-1985 -015 028 -0 -033 -028 0.00 -045 -0.63 -1.08
. 1886-2000 026 042 -0.06 051 -083 -005 -074 -0.08 -1.73
Events per Population 1861-1985 115 0.36 016 0.68 (SR} ] 003 167 121 288
Growth Rate (par cant) 1886-1980 095 1] 020 019 o3 004 206 1.28 333
18811885 013 0486 005 03 038 0.08 063 018 082
1986-2000 033 023 003 =070 048 0.08 =007 -045 -0.52
Days per Population 1981-1985 149 -0.08 018 055 -004 004 156 070 225
Gmwth Rate {per cant) 1986-1 990 113 0.65 013 005 003 00z 182 084 276
19811885 -002 016 004 062 009 0.05 018 -042 023
19962000 -060 021 002 114 038 002 -0084 -1.38 222
Numbers of the Insured 1981-1985 -016 Q17 -005 1.46 107 007 -037 1.24 087
Growth Rate (per cent) 19B86-10880 -066 -068 -018 082 068 005 -1.53 006 ~1.48
1991-198% -024 =026 -0.06 1.28 107 008 -056 096 o4
1996-2000 030 032 008 1.70 1.46 014 070 210 2.80

Source: Author’s calculation which method and data sources are explained in text.
Note: Based on figures of national means.
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Figure 1-1. Nominal GDP per Capita (YM)

GDP_N(Million Yen)
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Source: ESRI: Economic and Social Research Institute, SNA, Kenmin-syotoku-keisan,

http://www esri.cao.go.jp/jp/sna’kenminvh] 5/main.html

Figure 1-2. Real GDP per Capita (YM)

GDP_N_Real(Million Yen)
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Source: ESRI: Economic and Social Research Institute. SNA, Kenmin-syotoku-keisan,

http://www.esri.cao.gojp/jp/sna’kenminhl 5/main html
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