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The Economic Effects of Public Capital Stock
: Measuring Productivity Effects and Welfare Effects
Through Urban Area Classification

Summary

Investment in public capital, such as roads, bridges and other infrastructure, is
sometimes criticized for several reasons: for damaging the environment, for worsening
the country’s fiscal situation, and for encouraging bid-rigging among contractors.
Another common criticism is that the effects of public capital improvement are
decreasing. To address this concern, the long-term stock effects of public capital, rather
than its short-term flow effects, are analyzed.

This study classifies the stock effects of public capital into productivity effects
and welfare effects. The former is the effect of the public capital in increasing the
productivity of economic activities and enhancing economic growth. Examples include
shorter travel times, lower transportation costs, and increased freight volume. The
latter is the effect of the public capital in improving people’s living standards and
raising the level of domestic economic welfare— for example improved amenities and
sanitation, and a greater sense of security.

The stock effects of public capital often either extend beyond the
administrative boundaries of prefectures or are limited to narrower areas. Thus the
Urban Employment Area (UEA) was chosen to be the sphere of social and economic
activities, and economic effects of public capital in different sectors.

To examine the productivity effects, a panel analysis of product functions was
conducted. The three factors of a) the stock amount of public capital, b) the stock
amount of private-sector capital, and c) the number of employees, all between 25 years
from FY1974 to FY1998 for both types of UEAs, Metropolitan Employment Area
(MEA) and Micropolitan Employment Area (McEA), were used as explanatory
variables. MEAs and McEAs are determined by the population of the DID (Densely
Inhabited District: a population of 50,000 or over for MEAs, and between 10,000 and
50,000 for McEAS) of the core city and the commuters’ ratio of 10% or more from the
suburb to the core. The gross production of the area was used as an explained variable.
The productivity effects were observed for the industrial infrastructure and the
infrastructure of daily life in the MEAs. The marginal productivity (productivity
effects) were the greatest for industrial infrastructure

To examine the welfare effects, a cross-sectional analysis of the land price
function was conducted. The four factors of a) per-capita income of selected
municipalities located within MEAs and McEAs, b) commuting time, c¢) the stock
amount of public capital and, d) the number of employees of the MEAs and McEAs that
the selected municipalities belong to were used as explanatory variables. The
residential land price in each municipality was used as an explained variable. Figures



for FY1990 were used for all these variables. The welfare effects were observed for the
social capital as a whole. By sector, the welfare effects were observed in all sectors of
McEAs, and in sectors of land conservation, industrial infrastructure, and
infrastructure of daily life of MEAs. The size of the marginal utility measured by land
price (welfare effects) of the social capital as a whole was greater for McEAs than for
MEAs. In both employment areas the marginal utility was the greatest for industrial
infrastructure followed by the infrastructure of daily life and then by land
conservation.

The study illustrates the economic effects of social capital stock from a
macroeconomic viewpoint and suggests the course of future debate on the
improvement of public capital. The authors hope that the results obtained here will
serve as a reference when setting the budget allocations for public works spending and
the directions of public capital improvement. The authors mention five “limits” to the
study. The first two are that the problem of simultaneous bias remains, and different city
sizes could have been chosen in determining the bid function. The latter three are that new
analytical methods should be developed and used to overcome the limits of the study,
namely: a) benefits of the social capital stock beyond the UEAs cannot be tracked, b)
benefits of the social capital stock that are difficult for citizens to be aware of cannot be
sufficiently tracked, and c) the results indicate merely the average effects of social capital
improvement conducted to date.

Keywords : public capital stock, productivity effect, welfare effect,
marginal productivity, marginal utility, Urban Employment Area (UEA)
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4-1

total In(total/labour)
nourin  In(nourin/labour)
kokudo  In(kokudo/labour)
sangyo In(seikatsu/labour)
seikatsu In(sangyo/labour)
In(GDP/labour)

labour
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4-2
In(GDP/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 5.705 1.000 121 1974-1998
Breitung t-stat -16.557 0.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 4820 1.000 121 1974-1998
ADF - Fisher Chi-square 188.702 0.995 121 1974-1998
PP - Fisher Chi-square 120.735 1.000 121 1974-1998
din(GDP/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -29.017 0.000 121 1974-1998
Breitung t-stat -13.536 0.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -28.835 0.000 121 1974-1998
ADF - Fisher Chi-square 1280.470 0.000 121 1974-1998
PP - Fisher Chi-square 1393.170 0.000 121 1974-1998
4-3 total
In total/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -15.042 0.000 121 1974-1998
Breitung t-stat -1.375 0.085 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.292 0.385 121 1974-1998
ADF - Fisher Chi-square 312.902 0.001 121 1974-1998
PP - Fisher Chi-square 585.538 0.000 121 1974-1998
din(total/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -14.667 0.000 121 1974-1998
Breitung t-stat -3.763 0.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -14.067 0.000 121 1974-1998
ADF - Fisher Chi-square 672.118 0.000 121 1974-1998
PP - Fisher Chi-square 784.779 0.000 121 1974-1998

#“Jfj000moOoCoOoCoOoOoOoOoOoOODOODOODOO0O0O0O0O0O0OOOO0O00OO0O0OoO0OoUoooOOOO
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4-4

In_nourin/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -12.888 0.000 121 1974-1998
Breitung t-stat 6.222 1.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.074 0.470 121 1974-1998
ADF - Fisher Chi-square 300.501 0.006 121 1974-1998
PP - Fisher Chi-square 568.082 0.000 121 1974-1998
din(nourin/labour) ( )
Method Statistic __ 5%Prob.** _ cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -16.492 0.000 121 1974-1998
Breitung t-stat -5.714 0.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -16.508 0.000 121 1974-1998
ADF - Fisher Chi-square 808.928 0.000 121 1974-1998
PP - Fisher Chi-square 968.875 0.000 121 1974-1998
In(kokudo/labour) ( )
Method Statistic __ 5%Prob.** __ cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -11.250 0.000 121 1974-1998
Breitung t-stat 4.818 1.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.910 0.181 121 1974-1998
ADF - Fisher Chi-square 308.772 0.002 121 1974-1998
PP - Fisher Chi-square 301.803 0.005 121 1974-1998
din(kokudo/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -18.673 0.000 121 1974-1998
Breitung t-stat -8.651 0.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -21.520 0.000 121 1974-1998
ADF - Fisher Chi-square 970.359 0.000 121 1974-1998
PP - Fisher Chi-square 1111.530 0.000 121 1974-1998
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In sangyo/labour) ( )

Method Statistic  5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -6.193 0.000 121 1974-1998
Breitung t-stat 2.698 0.997 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.025 0.153 121 1974-1998
ADF - Fisher Chi-square 399.919 0.000 121 1974-1998
PP - Fisher Chi-square 396.476 0.000 121 1974-1998
din(sangyo/labour) ( )
Method Statistic __5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -34.379 0.000 121 1974-1998
Breitung t-stat -11.425 0.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -30.166 0.000 121 1974-1998
ADF - Fisher Chi-square 1365.040 0.000 121 1974-1998
PP - Fisher Chi-square 1575.510 0.000 121 1974-1998
In(seikatsu/labour) ( )
Method Statistic _ 5%Prob.** _ cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -18.872 0.000 121 1974-1998
Breitung t-stat 3.451 1.000 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -3.491 0.000 121 1974-1998
ADF - Fisher Chi-square 432.008 0.000 121 1974-1998
PP - Fisher Chi-square 435.400 0.000 121 1974-1998
din(seikatsu/labour) ( )
Method Statistic __5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -15.171 0.000 121 1974-1998
Breitung t-stat -2.201 0.014 121 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -14.961 0.000 121 1974-1998
ADF - Fisher Chi-square 689.043 0.000 121 1974-1998
PP - Fisher Chi-square 856.235 0.000 121 1974-1998
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4-5
In(GDP/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 2921 0.998 232 1974-1998
Breitung t-stat -20.612 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 3.092 0.999 232 1974-1998
ADF - Fisher Chi-square 406.536 0.974 232 1974-1998
PP - Fisher Chi-square 294.115 1.000 232 1974-1998
din(GDP/labour) ( )
Method Statistic Prob.** sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -42.316 0.000 232 1974-1998
Breitung t-stat -17.718 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -36.074 0.000 232 1974-1998
ADF - Fisher Chi-square 2343.330 0.000 232 1974-1998
PP - Fisher Chi-square 2513.090 0.000 232 1974-1998
4-6 total
In(total/labour) ( )
Method Statistic Prob.** sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -15.939 0.000 232 1974-1998
Breitung t-stat -7.407 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 1.319 0.906 232 1974-1998
ADF - Fisher Chi-square 519.941 0.037 232 1974-1998
PP - Fisher Chi-square 833.055 0.000 232 1974-1998
din(total/labour) ( )
Method Statistic Prob.** sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -32.073 0.000 232 1974-1998
Breitung t-stat -10.577 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -26.048 0.000 232 1974-1998
ADF - Fisher Chi-square 1719.040 0.000 232 1974-1998
PP - Fisher Chi-sguare 2060.330 0.000 232 1974-1998
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4-7

In nourin/labour) ( )
Method Statistic _ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -17.071 0.000 232 1974-1998
Breitung t-stat 12.139 1.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 1.013 0.844 232 1974-1998
ADF - Fisher Chi-square 589.285 0.000 232 1974-1998
PP - Fisher Chi-square 673.309 0.000 232 1974-1998
din(nourin/labour) ( )
Method Statistic _ 5%Prob.** _ cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -26.928 0.000 232 1974-1998
Breitung t-stat -8.387 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -22.106 0.000 232 1974-1998
ADF - Fisher Chi-square 1562.040 0.000 232 1974-1998
PP - Fisher Chi-square 1737.260 0.000 232 1974-1998
In(kokudo/labour) ( )
Method Statistic _ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -10.196 0.000 232 1974-1998
Breitung t-stat 8.169 1.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 2.668 0.996 232 1974-1998
ADF - Fisher Chi-square 465.241 0.475 232 1974-1998
PP - Fisher Chi-sguare 465.968 0.466 232 1974-1998
din(kokudo/Ilabour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -36.235 0.000 232 1974-1998
Breitung t-stat -13.825 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -26.822 0.000 232 1974-1998
ADF - Fisher Chi-square 1729.480 0.000 232 1974-1998
PP - Fisher Chi-square 1778.340 0.000 232 1974-1998
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In sangyo/labour) ( )

Method Statistic _ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -12.959 0.000 232 1974-1998
Breitung t-stat 6.492 1.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -3.299 0.001 232 1974-1998
ADF - Fisher Chi-square 906.802 0.000 232 1974-1998
PP - Fisher Chi-square 1111.700 0.000 232 1974-1998
din(sangyo/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -48.413 0.000 232 1974-1998
Breitung t-stat -15.546 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -38.685 0.000 232 1974-1998
ADF - Fisher Chi-square 2590.050 0.000 232 1974-1998
PP - Fisher Chi-square 3056.830 0.000 232 1974-1998
In(seikatsu/labour) ( )
Method Statistic _ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -19.013 0.000 232 1974-1998
Breitung t-stat 2.193 0.986 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.979 0.164 232 1974-1998
ADF - Fisher Chi-square 557.977 0.002 232 1974-1998
PP - Fisher Chi-square 1013.220 0.000 232 1974-1998
din(seikatsu/labour) ( )
Method Statistic __ 5%Prob.**  cross-sections Period
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -40.039 0.000 232 1974-1998
Breitung t-stat -11.730 0.000 232 1974-1998
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -29.428 0.000 232 1974-1998
ADF - Fisher Chi-square 1826.600 0.000 232 1974-1998
PP - Fisher Chi-square 2048.850 0.000 232 1974-1998
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4-8

Ooooooooooooo Johansen 00000000000

total/ 5 000000 fotal/ 5 ooooog
Method Statistic _5%Prob.** __cross-sections Unrestricted Cointegration Rank Test (Trace)
Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value _Prob.**
Levin, Lin & Chu t* -11.044 0.000 121 None * 0.109 234.822 15.495 0.000
Breitung t-stat 4572 1.000 121 At most 1 0.000 0.001 3.841 0.978

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat 0.111 0.544 121 No. of CE(s) 0.05Critical Value _Prob.**
ADF - Fisher Chi-square 324.241 0.000 121 None * 0.109 234.822 14.265 0.000
PP - Fisher Chi-square 351.649 0.000 121 At most 1 0.000 0.001 3.841 0.978
nourin/__ 5 0000 nourin/__ 5 Q000
Method Statistic  5%Prob.** __ cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value _Prob.**
Levin, Lin & Chu t* -15.525 0.000 121 None * 0.113 243506 15.495 0.000
Breitung t-stat 4.900 1.000 121 At most 1 0.000 0.562 3.841 0.454

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat -3.937 0.000 121 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 448.764 0.000 121 None * 0.113 242.945 14.265 0.000
PP - Fisher Chi-square 480.959 0.000 121 At most 1 0.000 0.562 3.841 0.454

kokudo/ 5 0000

kokudo/ 5 D000

Method Statistic _5%Prob.**

cross-sections

Unrestricted Cointegration Rank Test (Trace

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value Prob.**
Levin, Lin & Chu t* -14.436 0.000 121 None * 0.125 271.999 15.495 0.000
Breitung t-stat 3.988 1.000 121 At most 1 0.000 0.676 3.841 0411

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat -1.947 0.026 121 No. of CE(s) 0.05Critical Value _Prob.**
ADF - Fisher Chi-square 411.778 0.000 121 None * 0.125 271.323 14.265 0.000
PP - Fisher Chi-square 418471 0.000 121 At most 1 0.000 0.676 3.841 0.411
sangyo/ 5 gooo sangyo/ 5 oooo
Method Statistic _ 5%Prob.** __ cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value Prob.**
Levin, Lin & Chu t* -6.988 0.000 121 None * 0.125 278.124 15.495 0.000
Breitung t-stat 3.896 1.000 121 At most 1 * 0.003 7.065 3.841 0.008

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat 0.442 0.671 121 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 287.540 0.024 121 None * 0.125 271.060 14.265 0.000
PP - Fisher Chi-square 312.236 0.002 121 At most 1 * 0.003 7.065 3.841 0.008
seikatsu/ 5 0000 seikatsu/ 5 oooon
Method Statistic  5%Prob.** __ cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value _Prob.**
Levin, Lin & Chu t* -10.922 0.000 121 None * 0.117 259.408 15.495 0.000
Breitung t-stat 3733 1.000 121 At most 1 * 0.003 6.945 3.841 0.008

Null: Unit root (assumes individual unit root process Unrestricted Cointegration Rank Test (Maximum Eigenvalue;

Im, Pesaran and Shin W-stat -3.262 0.001 121 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 344.649 0.000 121 None * 0.117 252.463 14.265 0.000
PP - Fisher Chi-square 382.254 0.000 121 At most 1 * 0.003 6.945 3.841 0.008
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4-9

ooooooooooooon Johansen O DO OOOOOO0OO
total/ 5 000000 total/ 5 000000
Method Statistic __Prob.** sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value _Prob.**
Levin, Lin & Chu t* -6.294 0.000 232 None * 0.105 367.258 15.495 0.000
Breitung t-stat 2.237 0.987 232 At most 1 0.000 0.985 3.841 0.321

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat 0.980 0.836 232 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 597.088 0.000 232 None * 0.105 366.272 14.265 0.000
PP - Fisher Chi-square 646.626 0.000 232 At most 1 0.000 0.985 3.841 0.321
nourin/__ 5 0000 nourin/__ 5 Q000
Method Statistic _5%Prob.** __ cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value Prob.**
Levin, Lin & Chu t* -11.284 0.000 232 None * 0.098 338.386 15.495 0.000
Breitung t-stat 3.150 0.999 232 At most 1 0.000 0.170 3.841 0.680

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat -1.083 0.139 232 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 636.496 0.000 232 None * 0.098 338.216 14.265 0.000
PP - Fisher Chi-square 775.570 0.000 232 At most 1 0.000 0.170 3.841 0.680
kokudo/ 5 0000 kokudo/ 5 0000
Method Statistic _5%Prob.** __cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value Prob.**
Levin, Lin & Chu t* -14.479 0.000 232 None * 0.102 358.069 15.495 0.000
Breitung t-stat 0.646 0.741 232 At most 1 0.001 2.268 3.841 0.132

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat -2.014 0.022 232 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 645.814 0.000 232 None * 0.102 355.801 14.265 0.000
PP - Fisher Chi-square 751.136 0.000 232 At most 1 0.001 2.268 3.841 0.132
sangyo/ 5 0ooo sangyo/ 5 QOO0
Method Statistic _5%Prob.** __cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value Prob.**
Levin, Lin & Chu t* -8.181 0.000 232 None * 0.103 368.127 15.495 0.000
Breitung t-stat 3131 0.999 232 At most 1 * 0.003 10.687 3.841 0.001

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat 1.408 0921 232 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 535.613 0.012 232 None * 0.103 357.440 14.265 0.000
PP - Fisher Chi-square 660.303 0.000 232 At most 1 * 0.003 10.687 3.841 0.001
seikatsu/ 4 0000 seikatsu/ 4 0000
Method Statistic _5%Prob.** __ cross-sections Unrestricted Cointegration Rank Test (Trace)

Null: Unit root (assumes common unit root process) No. of CE(s) Trace 0.05Critical Value Prob.**
Levin, Lin & Chu t* -8.816 0.000 232 None * 0.116 416.752 15.495 0.000
Breitung t-stat 2.015 0.978 232 At most 1 * 0.003 11.330 3.841 0.001

Null: Unit root (assumes individual unit root process) Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Im, Pesaran and Shin W-stat 0.321 0.626 232 No. of CE(s) 0.05Critical Value Prob.**
ADF - Fisher Chi-square 505.417 0.090 232 None * 0.116 405.423 14.265 0.000
PP - Fisher Chi-square 574.834 0.000 232 At most 1 * 0.003 11.330 3.841 0.001
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4-10

Johansen
total In(total/labour) (1) (1) 1 1
nourin  |In(nourin/labour) (1) 1) 1 1
kokudo |In(kokudo/labour) Q) 1) 1 1
sangyo |In(sangyo/labour) (1) (1) 2 2
seikatsu_|In(seikatsu/labour) (1) (1) 2 2
In(GDP/labour) (1) (1)
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4-11
total 5 5
nourin 5 5
kokudo 5 5
sangyo 5 5
seikatsu 5 5
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GTOTAL 0.023 1.185

C

1.742 60.583

Adj.R2 0.979

t t

GNOURIN 0.002 0.167 GKOKUDO -0.033 -3.379

C

1.778 259.845 C 1.757 300.736

Adj.R2 0.979 Adj.R2 0.979

t t

GSANGYO 0.021 3.791 GSEIKATSU 0.040 1918

C

1.791 475.079 C 1.740 91.953

Adj.R2 0.979 Adj.R2 0.979
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4-13
Ay A, =N/ 2\,
-0.134 ** 0.039 ** 0.289 +
-0.092 ** 0032 ** 0.346 +
-0.132 ** 0.008 - 0.000 0
-0.153 ** 0005 - 0.000 0
+

-0.159 ** 0.042 ** 0.266
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4-14

Atotal oooooo Ay
Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficient  Std. Error  t-Statistic  Prob.
Al -0.134 0.010 -13.902 0.000 A2 0.039 0.008 5.106 0.000
D(GTOTAL(-1)) -0.056 0.023 -2.426 0.015 D(GTOTAL(-1)) -0.034 0.018 -1.853 0.064
D(GTOTAL(-2)) 0.008 0.023 0.354 0.724 D(GTOTAL(-2)) -0.051 0.018 -2.835 0.005
D(GTOTAL(-3)) 0.016 0.023 0.730 0.466 D(GTOTAL(-3)) -0.010 0.018 -0.569 0.569
D(GTOTAL(-4)) 0.027 0.022 1242 0214 D(GTOTAL(-4)) -0.011 0.017 -0.653 0.514
D(GTOTAL(-5)) 0.025 0.021 1172 0.241 D(GTOTAL(-5)) 0.011 0.017 0.635 0.526
D(GGDP(-1)) 0.014 0.028 0.505 0.613 D(GGDP(-1)) -0.201 0.022 -9.157 0.000
D(GGDP(-2)) -0.029 0.028 -1.046 0.296 D(GGDP(-2)) -0.224 0.022 -10.139 0.000
D(GGDP(-3)) 0.030 0.028 1.066 0.287 D(GGDP(-3)) -0.054 0.022 -2.450 0.014
D(GGDP(-4)) 0.022 0.027 0.825 0.410 D(GGDP(-4)) -0.066 0.021 -3.079 0.002
D(GGDP(-5)) 0.012 0.025 0.502 0.616 D(GGDP(-5)) -0.028 0.020 -1421 0.155
C 0.057 0.004 14,511 0.000 C 0.039 0.003 12.687 0.000
Adj.R2 0.344 Adj.R2 0.563
DW 1.941 DwW 1.900
F-statistic 8.362 F-statistic 19.046
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
Anourin 0000 Ay
Variable Coefficient Std. Error _t-Statistic Prob. Variable Coefficient Std. Error _t-Statistic Prob.
Al -0.105 0.008 -12.832  0.000 A2 0.016 0.006 2575 0.010
D(GNOURIN(-1)) -0.119 0.023 -5274  0.000 D(GNOURIN(-1)) 0.004 0.017 0217 0829
D(GNOURIN(-2)) 0.038 0.021 1864  0.063 D(GNOURIN(-2)) -0.004 0.016 -0276  0.782
D(GNOURIN(-3)) 0.037 0.019 1876  0.061 D(GNOURIN(-3)) 0.005 0.015 0355 0723
D(GNOURIN(-4)) 0.014 0.018 0766  0.444 D(GNOURIN(-4)) 0.009 0.014 0616 0538
D(Y(-1)) -0.033 0.029 -1118 0.264 D(Y(-1)) -0.102 0.022 -4611  0.000
D(Y(-2)) -0.042 0.029 -1457 0145 D(Y(-2)) -0.150 0.022 -6.900  0.000
D(Y(-3)) 0.009 0.028 0323  0.747 D(Y(-3)) -0.027 0.021 -1.258  0.208
D(Y(-4)) -0.006 0.016 -0351 0.726 D(Y(-4)) -0.014 0.012 -1165 0244
C 0.057 0.003 19.335  0.000 C 0.028 0.002 12.309  0.000
Adjusted R-squared 0.306 Adjusted R-squared 0.417
Durbin-Watson stat 1.585 Durbin-Watson stat 2.063
F-statistic 7.429 F-statistic 11.433
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
Akokudo 0000 Ay
Variable Coefficient Std. Error _t-Statistic  Prob. Variable Coefficient _Std. Error _t-Statistic _Prob.
Al -0.132 0.010 -13.285 0.000 A2 0.008 0.006 1335 0.182
D(GKOKUDO(-1)) -0.045 0.025 -1.839 0.066 D(GKOKUDO(-1)) -0.020 0.015 -1.303 0.193
D(GKOKUDO(-2)) 0.100 0.024 4.125 0.000 D(GKOKUDO(-2)) -0.040 0.015 -2.691 0.007
D(GKOKUDO(-3)) 0.056 0.024 2.339 0.019 D(GKOKUDO(-3)) -0.016 0.015 -1119 0.263
D(GKOKUDO(-4)) 0.026 0.024 1.082 0.280 D(GKOKUDO(-4)) 0.005 0.015 0.319 0.750
D(GKOKUDO(-5)) -0.034 0.024 -1.397 0.163 D(GKOKUDO(-5)) -0.010 0.015 -0.669 0.504
D(GGDP(-1)) 0.028 0.036 0.784 0.433 D(GGDP(-1)) -0.198 0.022 -8.922 0.000
D(GGDP(-2)) -0.014 0.036 -0.380 0.704 D(GGDP(-2)) -0.219 0.022 -9.849 0.000
D(GGDP(-3)) 0.024 0.036 0677 0.499 D(GGDP(-3)) -0.053 0.022 -2.386 0.017
D(GGDP(-4)) 0.008 0.035 0.237 0.813 D(GGDP(-4)) -0.060 0.021 -2.795 0.005
D(GGDP(-5)) 0.024 0.032 0.741 0.459 D(GGDP(-5)) -0.032 0.020 -1.610 0.108
C 0.050 0.004 12.118 0.000 C 0.038 0.003 15.030 0.000
Adjusted R-squared 0.247 Adjusted R-squared 0.557
Durbin-Watson stat 1.888 Durbin-Watson stat 1.902
F-statistic 5.594 F-statistic 18.662
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
Asangyo 0000 Ay
Variable Coefficient _Std. Error _t-Statistic Prob. Variable Coefficient Std. Error _t-Statistic Prob.
Al -0.153 0.012 -12.383  0.000 A2 0.009 0.004 2138 0.033
D(GSANGYO(-1)) -0.184 0.023 -7.889  0.000 D(GSANGYO(-1)) -0.023 0.008 -2.815  0.005
D(GSANGYO(-2)) -0.040 0.024 -1695  0.090 D(GSANGYO(-2)) -0.014 0.008 -1685  0.092
D(GSANGYO(-3)) -0.019 0.023 -0816 0415 D(GSANGYO(-3)) -0.003 0.008 -0.388  0.698
D(GSANGYO(-4)) 0.007 0.023 0328 0.743 D(GSANGYO(-4)) -0.013 0.008 -1600 0.110
D(GSANGYO(-5)) 0.029 0.021 1360 0.174 D(GSANGYO(-5)) -0.006 0.008 -0.797  0.426
D(GGDP(-1)) 0.063 0.064 0980  0.327 D(GGDP(-1)) -0.125 0.022 -5597  0.000
D(GGDP(-2)) -0.063 0.064 -0979 0.328 D(GGDP(-2)) -0.133 0.022 -5.945  0.000
D(GGDP(-3)) 0.004 0.063 0067 0947 D(GGDP(-3)) -0.055 0.022 -2525 0.012
D(GGDP(-4)) -0.024 0.061 -0.385  0.701 D(GGDP(-4)) -0.062 0.021 -2.889  0.004
D(GGDP(-5)) 0.003 0.034 0079 0937 D(GGDP(-5)) -0.018 0.012 -1470 0.142
c 0.076 0.006 12.548 __ 0.000 C 0.033 0.002 15634 0.000
Adjusted R-squared 0.174 Adjusted R-squared 0.410
Durbin-Watson stat 2.093 Durbin-Watson stat 1973
F-statistic 3.961 F-statistic 10.765
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
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Aseikatsu 0000 Ay

Variable Coefficient _Std. Error _t-Statistic Prob. Variable Coefficient Std. Error _t-Statistic Prob.
Al -0.159 0.011 -14.770  0.000 A2 0.023 0.009 2516 0.012
D(GSEIKATSU(-1)) -0.087 0.022 -3912 0.000 D(GSEIKATSU(-1)) -0.008 0.019 -0.417 0.677
D(GSEIKATSU(-2)) 0.016 0.022 0711 0477 D(GSEIKATSU(-2)) -0.022 0.019 -1177  0.240
D(GSEIKATSU(-3)) 0.025 0.022 1.150 0.250 D(GSEIKATSU(-3)) -0.001 0.019 -0.053 0.958
D(GSEIKATSU(-4)) 0.003 0.022 0141  0.888 D(GSEIKATSU(-4)) -0.020 0.019 -1065 0.287
D(GSEIKATSU(-5)) 0.030 0.021 1437 0.151 D(GSEIKATSU(-5)) 0.021 0.018 1.160 0.246
D(GGDP(-1)) -0.018 0.026 -0.701 0483 D(GGDP(-1)) -0.118 0.022 -5.288  0.000
D(GGDP(-2)) -0.032 0.026 -1244 0214 D(GGDP(-2)) -0.131 0.022 -5877  0.000
D(GGDP(-3)) -0.007 0.025 -0272 0785 D(GGDP(-3)) -0.049 0.022 -2.232  0.026
D(GGDP(-4)) 0.089 0.025 3578  0.000 D(GGDP(-4)) -0.058 0.021 -2708  0.007
D(GGDP(-5)) -0.027 0.014 -1.958  0.050 D(GGDP(-5)) -0.015 0.012 -1274  0.203
C 0.063 0.004 16.935 0.000 C 0.031 0.003 9.466 0.000
Adjusted R-squared 0.343 Adjusted R-squared 0.410
Durbin-Watson stat 1.979 Durbin-Watson stat 1.968
F-statistic 8312 F-statistic 10.734
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
gooooon
OOooooo
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4-15

0O000O000O0000000
total -0036 _*** 00000000 0000000
nourin -0.035 *** ooooooo oooooooo
kokudo -0.077 *** 000000 t000OWhiteDODOOODOOODOO
sangyo -0.003 0000000O000O00000O0
seikatsu -0.019

t
GTOTAL -0.036 -3.767

c 1728 102.413
Adj.R2 0.976

t t
GNOURIN 20035 -6.646 GKOKUDO -0.077 13574
c 1.666 4850375 Cc 1657 3312070
AdjR2 0976 AdjR2 0.977

T T
GSANGYO 0,003 -0.843 GSEIKATSU ~0.019 ~1.599
c 1662 589.146 c 1684 131.855
Adj.R2 0.976 AdiR2 0976

OooOoooooooo
00000000000000000000000000000000000000
00000000000 0000000000000000000000000000
00000000000 00000000000000000000000000000
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uoboobooobbodbobooobbooobb 416 0000bbOoobboOobnbO
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0O0000000O00oo0o0ooooUoo A4 +000000000A40 A4,0000
gobooobbodboboooobooobboobobooobooobbooboo
0000000000000 00000DO0DO0AO00D00O00DO0OO0OOO0OOOO
goboobooobbodbobooobbooobbooobooobboobbooboobo
gobooobboobobooobooobboobobooobooobbooboo
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A
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—ZZDD

gobooobbodboboooobooobboobobooobooobbooboo
uoboboooboboobobooobobooobooba
uobogobooobooobbuooobooobooobboobboooobo
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4-16
s A, AN
-0.157 ** 0.022 ** 0.138 +
-0119 ** 0007 **  0.059 +
-0.131 ** -0.004 - 0.000 0
-0174 ** 0003 - 0000 0
-0.186 ** 0.033 ** 0.178 +
4-17
Atotal 000000 Ay
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
Al -0.157 0.010 -14996  0.000 A2 0.022 0.005 4258 0.000
D(GTOTAL(-1)) -0.094 0.019 -5.030  0.000 D(GTOTAL(-1)) -0.010 0.009 -1119  0.263
D(GTOTAL(-2)) 0.003 0.019 0.151  0.880 D(GTOTAL(-2)) -0.022 0.009 -2399 0017
D(GTOTAL(-3)) 0.004 0.019 0.238 0812 D(GTOTAL(-3)) -0.009 0.009 -1.001 0317
D(GTOTAL(-4)) 0.024 0.018 1326 0185 D(GTOTAL(-4)) 0.000 0.009 -0.008 0.993
D(GTOTAL(-5)) 0.070 0.017 4019  0.000 D(GTOTAL(-5)) 0.003 0.009 0.306 0.760
D(GGDP(-1)) 0.046 0.036 1.282  0.200 D(GGDP(-1)) -0.229 0.018 -12.978  0.000
D(GGDP(-2)) 0.035 0.036 0.968  0.333 D(GGDP(-2)) -0.219 0.018 -12350  0.000
D(GGDP(-3)) 0.032 0.036 0.896 0370 D(GGDP(-3)) -0.109 0.018 -6.197  0.000
D(GGDP(-4)) 0.040 0.035 1135 0257 D(GGDP(-4)) -0.111 0.017 -6.493  0.000
D(GGDP(-5)) 0.006 0.032 0201 0841 D(GGDP(-5)) -0.047 0.016 -3004 0.003
C 0.055 0.005 10.758 _ 0.000 C 0.045 0.002 17.878 _ 0.000
Adjusted R-squared 0.184 Adjusted R-squared 0.502
Durbin-Watson stat 2.065 Durbin-Watson stat 1.913
F-statistic 3.901 F-statistic 13.985
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
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Anourin_ 0000 Ay
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
Al -0.119 0.009 -13.188  0.000 A2 0.009 0.003 2.606 0.009
D(GNOURIN(-1)) 0.012 0.019 0668 0504 D(GNOURIN(-1)) -0.024 0.007 -3352 0.001
D(GNOURIN(-2)) 0.027 0.018 1488  0.137 D(GNOURIN(-2)) -0.015 0.007 -2132 0033
D(GNOURIN(-3)) -0.052 0.017 -3076  0.002 D(GNOURIN(-3)) -0.005 0.007 -0.768 0442
D(GNOURIN(-4)) -0.003 0.016 -0209 0834 D(GNOURIN(-4)) -0.002 0.006 -0282 0778
D(GNOURIN(-5)) 0.030 0.016 1911  0.056 D(GNOURIN(-5)) -0.003 0.006 -0502 0615
D(Y(-1)) 0.171 0.046 3722 0.000 D(Y(-1)) -0.234 0.018 -13.178  0.000
D(Y(-2)) 0.057 0.047 1223 0222 D(Y(-2)) -0.198 0.018 -10.963  0.000
D(Y(-3)) 0.017 0.046 0376  0.707 D(Y(-3)) -0.079 0.018 -4.459  0.000
D(Y(-4)) 0.121 0.045 2699  0.007 D(Y(-4)) -0.087 0.017 -5.035  0.000
D(Y(-5)) -0.005 0.020 -0260 0.795 D(Y(-5)) -0.009 0.008 -1181 0.238
C 0.046 0.005 9.624 0.000 C 0.042 0.002 22421  0.000
Adjusted R-squared 0.153 Adjusted R-squared 0.497
Durbin-Watson stat 2.057 Durbin-Watson stat 1.914
F-statistic 3.319 F-statistic 13.726
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
Akokudo 000D Ay
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
Al -0.131 0.009 -14.353  0.000 A2 -0.004 0.004 -0.908 0.364
D(GKOKUDO(-1)) 0.007 0.019 0.385  0.700 D(GKOKUDO(-1)) -0.011 0.009 -1227 0220
D(GKOKUDO(-2)) 0.011 0.019 0612  0.540 D(GKOKUDO(-2)) -0.021 0.009 -2376 0018
D(GKOKUDO(-3)) 0.057 0.019 3.098 0.002 D(GKOKUDO(-3)) -0.002 0.009 -0.180 0.857
D(GKOKUDO(-4)) 0.036 0.019 1962  0.050 D(GKOKUDO(-4)) -0.006 0.009 -0642 0521
D(GKOKUDO(-5)) -0.008 0.018 -0.437 0663 D(GKOKUDO(-5)) 0.011 0.009 1268 0205
D(Y(-1)) 0.119 0.037 3201  0.001 D(Y(-1)) -0.221 0.018 -12.426  0.000
D(Y(-2)) 0.053 0.037 1427 0154 D(Y(-2)) -0.211 0.018 -11.833  0.000
D(Y(-3)) 0.050 0.037 1353 0176 D(Y(-3)) -0.100 0.018 -5.689  0.000
D(Y(-4)) 0.082 0.036 2259  0.024 D(Y(-4)) -0.105 0.017 -6.121  0.000
D(Y(-5)) 0.049 0.033 1501 0133 D(Y(-5)) -0.043 0.016 -2.754  0.006
C 0.042 0.005 8.838 0.000 C 0.042 0.002 18476  0.000
Adjusted R-squared 0.173 Adjusted R-squared 0.500
Durbin-Watson stat 2.020 Durbin-Watson stat 1914
F-statistic 3.688 F-statistic 13.896
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
Asangyo 0000 Ay
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
Al -0.174 0.012 -15.112  0.000 A2 0.007 0.003 2,700 0.007
D(GSANGYO(-1)) -0.073 0.019 -3818  0.000 D(GSANGYO(-1)) -0.005 0.004 -1139 0.255
D(GSANGYO(-2)) 0.030 0.019 1605  0.109 D(GSANGYO(-2)) -0.009 0.004 -2061 0039
D(GSANGYO(-3)) 0.037 0.019 1978  0.048 D(GSANGYO(-3)) -0.014 0.004 -3344 0001
D(GSANGYO(-4)) 0.013 0.018 0727 0467 D(GSANGYO(-4)) -0.005 0.004 -1198  0.231
D(GSANGYO(-5)) 0.040 0.017 2360 0018 D(GSANGYO(-5)) -0.009 0.004 -2403 0016
D(GGDP(-1)) 0.072 0.078 0921 0357 D(GGDP(-1)) -0.227 0.018 -12.820  0.000
D(GGDP(-2)) 0.019 0.080 0241 0810 D(GGDP(-2)) -0.197 0.018 -10977  0.000
D(GGDP(-3)) 0.085 0.078 1085 0278 D(GGDP(-3)) -0.081 0.018 -4557  0.000
D(GGDP(-4)) 0.028 0.076 0371 0711 D(GGDP(-4)) -0.085 0.017 -4936  0.000
D(GGDP(-5)) 0.014 0.034 0.428  0.669 D(GGDP(-5)) -0.010 0.008 -1335 0.182
C 0.054 0.007 7428  0.000 C 0.041 0.002 25.143 _ 0.000
Adjusted R-squared 0.108 Adjusted R-squared 0.497
Durbin-Watson stat 2.061 Durbin-Watson stat 1.916
F-statistic 2.561 F-statistic 13773
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
Aseikatsu 0000 Ay
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
Al -0.164 0.010 -16.882  0.000 A2 0.032 0.005 6.647  0.000
D(GSEIKATSU(-1)) -0.048 0.018 -2752  0.006 D(GSEIKATSU(-1)) -0.008 0.009 -0945 0345
D(GSEIKATSU(-2)) -0.036 0.018 -1985  0.047 D(GSEIKATSU(-2)) -0.016 0.009 -1779 0075
D(GSEIKATSU(-3)) 0.053 0.017 3136  0.002 D(GSEIKATSU(-3)) -0.011 0.008 -1258 0209
D(GSEIKATSU(-4)) 0.010 0.017 0581 0561 D(GSEIKATSU(-4)) -0.010 0.008 -1170 0242
D(GGDP(-1)) 0.073 0.035 2081  0.038 D(GGDP(-1)) -0.197 0.017 -11.286  0.000
D(GGDP(-2)) 0.000 0.035 0.006  0.995 D(GGDP(-2)) -0.209 0.017 -12.056  0.000
D(GGDP(-3)) 0.047 0.034 1373 0170 D(GGDP(-3)) -0.043 0.017 -2547 0011
D(GGDP(-4)) 0.000 0.016 0.025  0.980 D(GGDP(-4)) -0.008 0.008 -1038 0.299
C 0.064 0.004 16.058  0.000 Cc 0.041 0.002 20526  0.000
Adjusted R-squared 0.207 Adjusted R-squared 0.497
Durbin-Watson stat 2.054 Durbin-Watson stat 2.053
F-statistic 4567 F-statistic 14.506
Prob(F-statistic) 0.000 Prob(F-statistic) 0.000
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4-18
+ +
nourin + +
kokudo 0 0
sangyo 0 0
seikatsu + +
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5-1
2 a0l t25893 gooobooooooooo
aO 0'210*** 9.283 gooboooono pooooog
al _0'019*** —2.692 ooooooo gooooooo
az 0'035*** 3l598 000ooD tooOwhiteOOOOQOOoooOOQ
3 -0. -3,
Adjusted R-squared 0.978 bbobooooooouoouoo
F-statistic 816.360
t t
a 1417 *** 27.901 a 1.358 *** 26.760
a 0.209 *** 9.351 a 0.199 *** 8.679
a -0.017 *** -2.756 a, -0.010 -1.533
a3 -0.034 *** -5.919 a3 -0.072 *** -11.324
Adjusted R-squared 0.979 Adjusted R-squared 0.979
F-statistic 825.556 F-statistic 859.000
t t
a 1.454 *** 24.684 EN) 1485 *** 24,630
a 0212 *** 9.758 a 0.209 *** 9.333
a -0.022 *** -3.158 a -0.022 *** -3.149
a3 -0.007 * -1.896 ag -0.016 -1.535
Adjusted R-squared 0.978 Adjusted R-squared 0.978
F-statistic 809.656 F-statistic 810.319
goodoooooooouoooooo s20000000a
5-2
a2 (Wald a2-a3 (Wald
total -0.019 *** 0.016
nourin -0.017 *** 0.017 *
kokudo -0.010 0.061 ***
sangyo -0.022 *** -0.015 **
seikatsu -0.022 *** -0.006
goodoboooooooo
oooooooo ooooooad goooood oooooooo
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6-2
| q s
1.000 0.818 0.513 0.568 0.651 0.668
0.818 1.000 0.492 0.453 0.625 0.639
0513 0.492 1.000 0.133 0.771 0.784
0.568 0.453 0.133 1.000 0.286 0.278
0.651 0.625 0.771 0.286 1.000 0.992
0668 | 0639| 0.784 | 0278 | 0.992 1.000
| g s | q s
1.000 0.818 0.513 | -0.150 0.504 0.668 1.000 0.818 0513 0.321 0.619 0.668
0.818 1.000 0492 | -0.175 0521 0.639 0.818 1.000 0.492 0.284 0.625 0.639
0513 0.492 1.000 | -0.369 0.598 0.784 0513 0.492 1.000 0.007 0.740 0.784
-0.150 | -0.175 | -0.369 1.000 | -0.186 | -0.335 0.321 0.284 0.007 1.000 0.145 0.104
0504 | 0521 | 0598 | -0.186 1.000 | 0.890 0619 | 0625| 0.740| 0.145| 1.000| 0.962
0.668 0.639 0.784 | -0.335 0.890 1.000 0.668 0.639 0.784 0.104 0.962 1.000
| q S Il q S
1.000 0.818 0.513 0.380 0.575 0.668 1.000 0.818 0513 0.661 0.668 0.668
0.818 1.000 0.492 0.243 0.514 0.639 0.818 1.000 0.492 0.551 0.642 0.639
0.513 0.492 1.000 | -0.077 0.693 0.784 0513 0.492 1.000 0.235 0.784 0.784
0.380 0.243 | -0.077 1.000 0.159 0.049 0.661 0.551 0.235 1.000 0.393 0.383
0.575 0514 0.693 0.159 1.000 0.912 0.668 0.642 0.784 0.393 1.000 0.995
0668 | 0.639| 0784 | 0.049 | 0912 1.000 0668 | 0639 | 0784 | 0.383| 0.995| 1.000

OoooooO

00000000000 000000000000000000000 215000
00000000000 0000000000000000000000000000
000000000000000000000000000000000000000
00000000000 0000000000000000000000000000
00000000000 0000000000000000000000000000
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6-3
| q s
1.000 0.614 | -0.032 0574 | -0.144 0.016
0.614 1.000 0.032 0.345 0.070 0.250
-0.032 0.032 1.000 | -0.295 0.040 0.230
0.574 0.345 | -0.295 1.000 | -0.042 | -0.125
-0.144 0.070 0.040 | -0.042 1.000 0.797
0.016 | 0250 | 0.230 | -0.125 | 0.797 1.000
| g s | q s
1.000 0.614 | -0.032 0.356 | -0.262 0.016 1.000 0.614 | -0.032 0.427 | -0.167 0.016
0.614 1.000 0.032 0.120 | -0.137 0.250 0.614 1.000 0.032 0.323 0.096 0.250
-0.032 0.032 1.000 | -0.249 | -0.062 0.230 -0.032 0.032 1.000 | -0.218 0.051 0.230
0.356 0.120 | -0.249 1.000 0.293 | -0.137 0.427 0.323 | -0.218 1.000 0.147 | -0.065
-0.262 | -0.137 | -0.062 | 0.293 1.000 | 0522 -0.167 | 0.096| 0051 | 0147| 1.000| 0.707
0.016 0.250 0.230 | -0.137 0.522 1.000 0.016 0.250 0.230 | -0.065 0.707 1.000
| q S Il q S
1.000 0.614 | -0.032 0447 | -0.134 0.016 1.000 0.614 | -0.032 0.626 | -0.061 0.016
0.614 1.000 0.032 0.205 | -0.130 0.250 0.614 1.000 0.032 0.423 0.188 0.250
-0.032 0.032 1.000 | -0.379 | -0.141 0.230 -0.032 0.032 1.000 | -0.274 0.096 0.230
0.447 0.205 | -0.379 1.000 0.305 | -0.223 0.626 0.423 | -0.274 1.000 0.013 | -0.076
-0.134 | -0.130 | -0.141 0.305 1.000 0.290 -0.061 0.188 0.096 0.013 1.000 0.846
0.016 | 0250 | 0230 | -0.223 | 0.290 | 1.000 0.016 | 0.250 | 0.230 | -0.076 | 0.846 1.000
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a 8379 *** -13.323 O000O0000OoOooooo
a 2607 *** 28.968 gooooooo pooooog
% ~L036 372 00 B g g g DtDEIDD 0 Whit DDDDDDDEIDDDDDDDD 0o
a 0.315 % 7.873 0121 e
20 R2 06T od00oo0ooooboooooooa
1V:dum ¢ me, tsuukin a, In(labour)

t t
8 -11.544 *** -23.210 a -8.272 *** -11.538
a; 2729 *** 27.851 a; 2564 *** 25.282
a, -0.689 ** -2271 a, -1.036 *** -3.246
33 0467 *** 6.052 0.171 a3 0.385 *** 6.797 0.150
adj.R2 0.610 adj.R2 0.641
1V:.dum ¢ me, tsuukin a, In(labour) 1V:dum ¢ me, tsuukin a, In(labour)

t t
3 -9.233 *** -16.833 a -7.437 *** -10.426
a4 2754 **x 31.932 a 2560 *** 28.290
a, -0.692 *** -2.984 ay -1.112 *** -3.897
as 0.267 *** 8.109 0.097 a3 0.300 *** 7.934 0.117
adj.R2 0.680 adj.R2 0.680
1V:.dum ¢ me, tsuukin a, In(labour) 1V:.dum ¢ me, tsuukin a, In(labour)
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a 2064 *** 19.786 oooooooo ooooooo

sk 0oooooo 00o00ooooo
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adjR2  0.354
1V:dum c mi, tsuukin a, In(labour)

t t
ag 3.740 ** 2414 ay 2065 ** 2412
a 1.959 = 19.251 a 2,091 *** 20.198
a -1356 *** -5310 a, -1.237 *x* -4.814
a -0.240 *** -2.576 -0.122 as -0.286 *** -3.408 -0.137
adiR2 0349 adjR2 0.369
1V:dum ¢ mi, tsuukin a, In(labour) 1V:dum ¢ mi, tsuukin a, In(labour)

t t
a 7330 *** 3313 ay 2.908 ** 2422
a 1.876 *** 16.196 a 2.147 **=* 19.442
a, -1.617 *** -5.361 a -0.952 *** -3.588
ag -0.476 *** -3.600 -0.254 a3 -0.358 *** -4.076 -0.167
adjR2  0.208 adjR2  0.374

1V:dum ¢ mi, tsuukin a, In(labour)

1V:dum ¢ mi, tsuukin a, In(labour)
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