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The author presents here two summaries, English and Japanese versions: i)
Earth Endogenous System’s Role to Endogenous Policies. ii) Essentials of
Earth Endogenous System. Then Appendix 1 shows Notations by sector, seven
endogenous parameters, basic endogenous equations, six organic aspects, and
structural hyperbola as a base. Appendix 2 shows equations at the transitional
path using recursive programming: towards endogenous turnpike.

For Japanese version, readers may be interested in 3 & X5 5 HFE OB
#23 : from parable to in reality socially by area.

Japanese version, with the structure of hyperbola, interprets the essence of
moderation HJf as the backbone of Hiroshima Shudo University (HSU).
Earlier Yoshinaga Asano {£ 75 & established a public education school to
spread the spirit of moderation in 1782. He was Castle Hiroshima’s 7™ owner.
This school is the antecedent of HSU. HSU today inherits the spirit of
moderation for 60 years and serves the area eco-cycle green researches globally.

The last castle owner was 14" Nagakoto Asano (%5 B (1842-1937).
Earth Endogenous System’s Role to Endogenous Policies

1. Earth Endogenous System (EES) presents causes and results of economic real-
assets policies, by country, sector, and year, and over years, so that EES is,
universally and commonly, useful to any country and area.

2. The rate of technological progress is measured and published for the first time
in the literature. Macro aggregated values are weighted average of the values
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at the government sector and the values at the private sector. The rate of
technological progress is wholly consistent with all the values and ratios by
sector.

3. The rate of technological progress improves by two factors and aims at
optimum narrow range. First, net investment after capital consumption by
sector is minimized and, realizes maximum rate of return. Second, the
quantitative/qualitative net investment coefficient, beta, continuously
improves through strategies such as education, R & D, learning by doing, and
human capital.

4. The rate of technological progress is composed within a moderate range of
endogenous equilibrium and, aims at moderate range of mind (theory) and
body (practice). Moderation is a final target of EES. Moderation is another
expression of balanced dynamics at EES.

5. A key for sustainable growth is generous controllability of economic policies.
The key is replaced by the executing power to drive statistics actual data to
endogenous data. The executing power is evaluated by a rapid shift of the
speed years for convergence towards moderation or, by flexible changes of
seven endogenous parameters.

6. EES, as a result, maintains balances between growth and stop-macro
inequality. And also, EES enjoys full employment with a low rate of
inflation, actually and endogenously, as long as an economy is under a
moderate range of endogenous equilibrium.

7. An experiment at a small area realizes the above results. Then, it is possible
for central government to transplant the experiment to other areas selected for
spread over. The differences between local personality and preferences,
culture, and history are well digested at each selected area since EES has the
characteristic like this.

8. EES holds under any philosophy and idea by country. The higher the
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philosophy of leaders of an economy the more fruitful the economic results
are. Results spread over other many countries and are finally returned back

to an original country to give first.
Essentials of Earth Endogenous System (EES): Head (1) to (10)

(1) Differences between the current economics literature and EES

(2) TFP growth rate of Jorgenson’s view and EES

(3) Numerical synthesis of the marginal rate of substitution and the marginal
productivity Theory

(4) Basic differences of concepts set between capital and labor: upon
Jorgenson (1963, 1966) and Jorgenson and Griliches (J & G, 1967)

(5) The price-equilibrium and the endogenous-equilibrium: limit of behavioral
science and definition of moderation

(6) Endogenous equilibrium versus a point of convergence in equilibrium*:
database versus recursive programming (RP)

(7) Relationship between speed years, the rate of return, and the growth rate of
output in equilibrium

(8) Scientific discovery of Samuelson’s (1942, 1975) to deny deficit and, EES
extended for empirical proof

(9) Answer Krugman’s (New York Times dated on July 1, 2012) view;
fundamental solution not to repeat bubbles

(10) Notes on Ryuzo Sato’s (xv, 439, 1981) Two Conservation Laws (Theorem

6), connected with Samuelson (1477-79, 1970)

(1) Differences between the current economics literature and EES

1. The literature has a set of different assumptions by paper. It is difficult for a
researcher to wholly clarify mutual relationships between a set of different
assumptions. For example, Jorgenson takes an assumption of the marginal
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rate of substitution (MRS). Some authors take a set of marginal productivity
of labor and capital (MPL & MPK). It is difficult for the author to
numerically solve the relationship between MRS and MPL & MPK. This is
a character of assumptions. This character obstructs thorough review of each
literature.
. EES replaces all the assumptions by endogenous equations at the real assets
of national accounts. What make it possible to lead to no assumption at
EES? One is a concept of ‘pure endogenous without assumption’ and the
other is the discovery of seven endogenous parameters that are each formed
by endogenous equations, where seven endogenous parameters make it
possible to have all the parameters and variables measured, wholly,
consistently, and accurately. Besides, no assumption solves develop the
issue of initialization encountered at capital stock measure.
. The literature studies all the research objects with related price levels of
demand and supply, under the price-equilibrium. EES studies all the
research objects under the endogenous-equilibrium. EES, nevertheless, never
reject the price-equilibrium with the market principle. For example, EES, as
a result, produces the relative macro price level=1.000 by year, at data-sets
and its transitional path using recursive programming. At a next year, the
same occurs. The change in the macro price level is the rate of inflation.

This rate is, by year, measured by the horizontal asymptote, HA . , using

(i)’
hyperbola of the rate of return to the ratio of net investment to output in
equilibrium.

. EES in the endogenous-equilibrium is ever consistent with the price-
equilibrium. This is proved by the neutrality of financial/market assets to
real-assets. EES compares three fundamental ratios with corresponding
ratios at financial/market assets that each use money supply M2, the

exchange rate, and ten year debt yield.
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5. The literature presumes that vector holds. The proof of vector, however,
remains not totally but partially. The proof of vector is limited to linearity,
not over non-linearity. The same is true at Pareto optimum. EES contrarily
measures endogenous optimum each within a narrow range of related
hyperbolas and without using vector. All the hyperbolas are non-linear and
reduced forms of endogenous equations.

6. The literature aims at scientific discoveries at the current spiritual level and
with scientific proofs if possible, where the current spiritual level is fixed.
The same EES follows. Besides, EES grants the positioning of the current
scientific discoveries by spiritual level. EES is enlarged when the spiritual
level rises towards universal space and time and, step by step, approaches
absolute existence or the Nature. Results of EES become close to
creativeness, thankfulness, and happiness. Oh, mankind, give first and given
soon later, and win-win. A unity of family, society, country, and the world is

in reality.

(2) TFP growth rate of Jorgenson’s view and EES
Originally written to Second Poster Session, JARIW, Aug 9, 2012
1. J & G (1967) empirically and econometrically proves that Solow’s (1957)
Economics output/input productivity growth rate includes some double
counts in input and output. Jorgenson proposes the use of flow of capital or
net investment for measuring the growth rate of output/input of total factor
productivity, TFP. EES, from the viewpoint of a whole system, connects
capital stock with capital flow/ net investment. The growth rate of TFP
shows not a flow growth but a stock growth. EES wholly and
simultaneously measures the rate of technological progress as flow and the
growth rate of TFP as stock, by year.
2. J & G (1967) just takes the assumption of the marginal rate of substitution,
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MRS, being equal to 1.000. It is difficult for Jorgenson to take another
assumption of marginal productivity theory. EES takes both MRS and
marginal productivity theory. EES, using endogenous data, proves that the
assumption of MRS=1.000 is indispensable to the assumption of marginal
productivity theory.

. J & G (1967), therefore, needs an assumption of perfect competition. EES,
as a result of the above proofs, withdraws the above two assumptions, where
each assumption is expressed as an endogenous equation. It implies that
perfect competition is also withdrawn from an assumption.

Jorgenson (2, 1966) repeatedly stresses that the differences between
econometrical results comes not from the differences of models but the
differences of assumptions. The author deeply respects his insight. EES has
withdrawn all the assumptions found in the literature and replaced these
assumptions by the equations of seven endogenous parameters.

Why did J & G and Jorgenson not step into the essentials lying between
capital stock and capital flow? This is because Jorgenson remains the neo-
classical framework and relies on individual utility function under the price-
equilibrium to reinforce the market principle. The expansion of micro to
macro is insufficient at neo-classical framework. This is because neo-
classical framework has no methodology to step into a paradigm enlarged
from micro to macro.

. EES revolutionarily constructs a new paradigm of earth endogenous system
under the penetration of purely endogenous and green. Green economics is
indispensable on the Earth that has limited resources. EES is based on real-
assets and the neutrality of financial/market assets to real-assets. EES is

consistent with the market principle and never attracts worst bubbles.
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(3) Numerical synthesis of the marginal rate of substitution and the
marginal productivity Theory
Originally written to Second Poster Session, IARIW, Aug 9, 2012

1. The marginal rate of substitution and the marginal productivity theory hold
under the price-equilibrium. It is expressed using the Euler’s theorem. EES
proves the neutrality of financial/market assets to real-assets.

2. The continuous Cobb-Douglas production function becomes familiar with
neo-classical and the Euler’s theorem. Endogenous at continuous time
remains partial and does not consistently spread over a whole system in the
discrete time.

3. No database publishes capital K consistently with all the other parameters
and variables. The discrete Cobb-Douglas production function becomes
familiar with the data related to accounting, financing, national accounts, and
statistics. EES needs seven endogenous equations yet, these equations are
non-linear and replaced by hyperbolas. EES, for the first time, measures
seven endogenous parameters consistently in the whole system.

4. In the case of discrete time, the marginal rate of substitution (MRS) and the
marginal productivity theory (MPT) are melted and result in the unity proof
empirically. The method is manipulated using the ratio of the increase in
one element to the increase in the other element.

1) AL remains given: A L'=AL.

2) For MPL=AY/AL" : adjust AY and calculate AY; AY = AY,

3) For MPK=AY/AK" : AK'# AK holds but, do not adjust AK directly for
getting A K'. Because o = Q - ris preferred to the equality of AK'# AK.

4) Instead, adjust AK so that EES maintains 0= Q,, under Q = o= Q,
and r = r'= ro- And then, calculate AK.

5) a remains unchanged so that EES confirms error differences of each
element.
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. When EES applies continuous differentials to each element as stock, o =
Q - ris sacrificed. In some simple cases, results at the continuous time
equal those at the discrete time. Finally, results may become the same when

continuous and discrete are used in parallel at a whole system.

(4) Basic differences of concepts set between capital and labor: upon
Jorgenson (1963, 1966) and Jorgenson and Griliches (J & G, 1967)
Originally written to Second Poster Session, JARIW, Aug 9, 2012

. Capital stock: Related literatures treat capital as homogeneous of degree one.
Qualitative capital stock is absorbed into total factor productivity, TFP, and
also human capital. EES does not separate quality from capital stock. EES
approves a fact that capital cannot distinguish quality with quantity.

. Labor/population: Related literatures treat labor/population quantitatively.
The quality of labor/population is somehow separated to human capital as
stock. EES does not separate quantity. EES approves a fact that
labor/population cannot distinguish quality with quantity.

. Capital flow: Related literatures separate capital flow as net investment from
capital stock. Capital stock and net investment are independent. EES
respects a fact that capital stock and capital flow are indispensable and
consistently united into one unity.

. Labor/population flow: Related literatures grasp the increase in labor/
population, matching the character of labor/population stock. EES does not
separate quality from the increase in labor/population. EES respects a fact
that the increase in labor/population cannot distinguish quality with quantity.

. The rate of technological progress as flow: Related literatures have to treat
the rate of technological progress as exogenous or external. EES
overwhelmingly measures the rate of technological progress as flow, no
exogenous at all.
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6. The rate of technological progress as stock: Related literatures have to
choose a way to use the growth rate of TFP as a surrogate for an external
rate of technological progress. The proof of Jorgenson and Griliches (273,
1966) was well accepted econometrically (see Note below). EES measures
the rate of technological progress and the growth rate of TFP, in parallel by
year. At convergence* under the endogenous-equilibrium, g;: i(l—ﬁ*)z

g;FP =k Qs proved empirically.

INDEXES OF TOTAL OUTPUT, TOTAL INPUT AND TOTAL FACTOR
PRODUCTIVITY (1958 = 1-0), 9LT.S. IERIVATE DOMESTIC ECONOMY,
1945-1965

1-5001945 1950 L l9ss 1960 N |-
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OouUTPUT

DIAMONDS - FINAL EST.
o
3
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INPUT
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1945 * * 19‘50 * 1’955. * lééOl ! 19'55 *
Note: Contribution of Jorgenson and Griliches (273, 1967) that shows overlapping

error of output/input of TFP
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(5) The price-equilibrium and the endogenous-equilibrium: Ilimit
enlargement of behavioral science and definition of moderation
The literature is based on the framework of individual utility, demand and
supply by goods and services, under the price-equilibrium. The literature is
correct by limiting to micro theory yet, irresponsible to the integration of
micro- and macro-level and to empirical proofs at a whole system existing
under the macro-level. Also, the taking behavioral science into economics
holds only under the condition of a fixed level of spirituality presumed by

country.

. EES makes the expansion of space and time possible towards universe, the

Nature, and absolute existence, by fixed level of spirituality. A fixed level is
needed at EES, similarly to scientific discoveries of the literature. EES
approves the insight of creativeness bestowed from the Nature.

The literature needs repeating of scientific facts and discoveries. The
literature staticly analyzes the price-equilibrium by fixing level of
spirituality. One may interpret that the transition of price equilibrium has its
own contradiction.

EES accepts and cooperates with dynamic balances existing between all the
values and ratios. EES modestly expresses whatever happens in the world
and ties actual statistics data with endogenous data.

EES has its final goal at the point of the origin of two dimensions by taking
scientific ranges on the x axis and spiritual levels on the y axis. The author
names this diagram ‘Cross-Roads Scientific Discovery Diagram.” The
controllability of dynamic balances at EES falls into a narrow range close to
the origin, where static is in reality. This narrow range is called
‘moderation’ in Positive and Negative in olden China. Natural science
moves only on the x axis since no mankind is included.

Social science can accept the cross-roads as it is. Natural science remains on
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1.

the x axis. Economic science expresses the transition of statistics data and
endogenous data on the horizontal line at a fixed level of spirituality on the y
axis. Moderation does not deny the existence of two extreme results, good

and bad. Behavioral science has much room for expansion in the universe.

(6) Endogenous equilibrium versus a point of convergence in equilibrium*:
database versus recursive programming (RP)

The literature does not hold in parallel a tight relationship between dta-
sets/database and its recursive programming (RP) by year. EES holds this
relationship consistently and simultaneously and, over years, since EES has
no assumption and endogenously measures all the parameters and variables.
The literature has database under the price-equilibrium. The literature
illustrates a two-dimensional graph of the convergence point of time,
presuming an external rate of technological progress. Illustration takes time
on the x axis and the capital-labor ratio on the y axis, as commonly shown at
text books. Illustration, however, cannot be proved empirically, similarly to
geometric topology in the literature.

EES has a complete database such as KEWT 6.12, data-sets by sector, 1990-
2010, for 81 countries. The point of convergence is measured by the speed
years on the y axis, instead of the capital-labor ratio and time/years on the x
axis. The values at convergence, L*, Y*, and K*, are calculated in the
discrete time, by differentiating MRS, MPL = w, and MPK= r (for detail, see
another head, Head (3)). The values at the point of convergence disperse or

converge to zero, after convergence.

. Empirically: When the rate of return shows the diminishing returns to capital

(DRC) at the transition from the current to at convergence, the rate of return
after convergence turns to the increasing returns to capital (IRC) or
disperses. Likewise, when the rate of return shows the increasing returns to
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capital (IRC) at the transition from the current to at convergence, the rate of
return after convergence turns to the diminishing returns to capital (DRC) or
converges to zero.

EES consistently holds without executing recursive programming (RP). Yet,
the transitional path is measured only using RP by year; the current year,
year at convergence, and years after convergence.

Some basic ideas and facts such as the relative macro price level, p = 1.000,

and sigma = 1.000 are only confirmed in recursive programming.

(7) Relationship between speed years, the rate of return, and the growth
rate of output in equilibrium

The literature cannot measure the relationship between the speed years, the

rate of return, and the growth rate of output. This is because the literature

sets the rate of technological progress as external and cuts endogenous

measure of the rate of technological progress. EES measures the above

relationship completely.

. The literature historically and externally uses the interest rate instead of the

rate of return. It implies that even if the rate of return is estimated partially,
it is difficult to correctly arrange for the relationship between the rate of
return and the growth rate of output. Besides, the literature uses an external
rate of technological progress for measuring the speed years. The speed
years, the rate of return, and the growth rate of output do not consistently

hold in the literature.

. EES realized the idea of Phelps (1961) for golden age and rule; converting

the exogenous Phelps coefficient to the endogenous Phelps coefficient that
each exists between the rate of return and the growth rate of output. Further,
real-assets causes of unbalanced golden age and rule are all revealed by the
changes in seven endogenous parameters.
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4.

EES provides for a long target of national economy and a hopeful essential
picture of country management. EES can preventively control the
relationship between the rate of return and the growth rate of output and also
respect each country’s nationality, taste, preferences, culture, and history.
EES endogenously controls unemployment and the rate of inflation using the
related hyperbola.

EES preventively avoids bubbles by controlling the endogenous Phelps

coefficient.

(8) Scientific discovery of Samuelson’s (1942, 1975) to deny deficit and,
EES extended for empirical proof
Samuelson proves that a plus utility of government spending is inferior to a
minus utility of taxes, using two fiscal multipliers. At deficit = 0, both
utility are the same. This fact was also proved by Slant (1975). It means
that taxes are more useful to growth than the sum of government
consumption and net investment.
EES proved this fact empirically using 81 countries. Further, EES extended
this fact to the case of deficit > O or surplus. The higher the surplus the
more useful to growth by country is. These facts presume that the balance
of payments is zero.
Samuelson does not indicate the relationship between deficit (i.e., a minus
deficit) and the growth rate of output. The numerator of the multiplier is
output so that one can estimate growth by the multiplier. EES measures the
inverse of the multiplier so that the inverse of a corresponding ratio turns to
the multiplier. Then, the relationship between the growth rate of output and
the multiplier is accurately clarified at once. The higher the deficit (i.e., a
minus deficit), the less the growth rate of output is. This result is extremely
grave.
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4. When the balance of payments (BOP) is minus, net investment increases by
the difference BOP < 0 and BOP = 0 and accordingly, the growth rate of
output increases to correspond to that difference. When the balance of
payments (BOP) is plus, net investment decreases by the difference BOP > 0
and BOP = 0 and accordingly, the growth rate of output decreases to
correspond to that difference.

5. It is possible to raise the growth rate of output urgently only if the decrease
in government consumption is replaced by the increase in government net
investment, when deficit remains within a certain range of Y or GDP. When
deficit is already extreme and remains beyond a certain range of Y or GDP,
it is impossible to raise the growth rate of output urgently. The market
intuitively knows that deficit decreases surely or not.

6. It is almost impossible to decrease deficit and raise growth even if
constitution prohibits deficit when a fixed level of spirituality is low (see the
cross-roads of Head (5)). People by country must know this fact and,
cautiously makes government to work for the recovery of growth through the
increase in taxes. Give first and given is the words cried at a narrow range

of moderation in the cross-roads.

(9) Answer Krugman’s (New York Times dated on July 1, 2012) view;
Jfundamental solution not to repeat bubbles

1. Krugman points out: Increase in deficit saves financial institutions but never

be used for the improvement in the rate of unemployment. EES never

accepts bubbles since bubbles never happen by making the valuation ratio in
equilibrium to lead within a controllable range.

2. Scientific discovery at EES is that growth and full-employment are

guaranteed if deficit rapidly reduces to one-half at the sacrifice of

government consumption and one-fourth of the decrease in deficit is used for
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government net investment. Increase in taxes improves growth and
unemployment. Countermeasures at the financial/market-assets are non-
sense except for voting. for the improvement in growth and employment.

3. Krugman points out: Why does the EU not publish a fact that German
private banks helped to promote Spain housing and real estate bubbles. EES
stresses that the European Central bank first follow the neutrality of
financial/market-assets to real-assets. EES provides for the valuation ratio in
equilibrium and this ratio is moderately adjusted by endogenous policies.

4. EES discovers that rescue of financial institutions, if necessary, is only
allowed in a short periods and that bubbles never happen by controlling the
valuation ratio in equilibrium. Government and IMF must publish to people
the transition of the valuation ratio by country and over years. Some
countries are well controllable while others are not among 81 countries, 1990-
2010. Policy-makers are genius in a sense, because they do not know the
valuation ratio in equilibrium published but only intuitively and executing
urgent polices quickly.

5. International cooperation depends on how area and each country systematize
the supply of government net investment required for the recovery of growth
and unemployment. When the dynamic balances are stabilized by area,
bubbles do not happen by area and by country but promote growth steadily.

6. The rate of technological progress differs by country even if net investment
to output is the same by country. This is because nationality, taste,
preferences, culture, and history differ and these influences the
qualitative/quantitative net investment coefficient differ by country.
Quantitative enlargement is short-sighted and ends in a short periods.
Leaders and policy-makers hopefully take dynamic balances for a long

period between government and private sector.
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(10) Notes on Ryuzo Sato’s (xv, 439, 1981) Two Conservation Laws
(Theorem 6), connected with Samuelson (1477-79, 1970)
Theorem 6 (page 285, VII) is stated based on the Lie theory and for dynamic

symmetries and economic conservations.

“Theorem 6. (Two Conservation Laws) (i) For the optimal control problem

defined by (80)", Q= AY=const. That is to say, the product of the

implicit price A and national income Y is always constant.

(i1) Q2,=A W = const. That is to say, the product of the implicit price
and national wealth W is always constant.

(iii) Q2,7 Q, =Y/ W = const. That is to say, the aggregate output-capital
(wealth) ratio is always constant.

(iv) Q| and Q, are the only conservation laws globally operating in the

von Neumann model of optimal growth.

The implicit price, A, defined above is now replaced by the elasticity of
substitution, sigma = 1.0000000, and the relative price level, p = 1.0000000,
under the endogenous-equilibrium. The empirical proofs are shown as below.

Empirical proofs of elasticity of substitution, sigma = 1.0000000, and the

relative price level p = 1.0000000.

1) (279, Eq. 80, VII): The optimal-control problem is defined as maX(KI)_[;VI.(,dt
subject to F[Kl,Kz;Kl,Kz] =0.
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Elasticity of substitution, sigma: the US 2010
1.0000000
1.0000000
1.0000000 /\ /\ A\ A /
1.0000000 ,%%A@%%#
1.0000000
1.0000000 \v/ \v/
1.0000000
1.0000000
1.0000000
O 1 2 3 4 5 6 7 8 9 1011121314151617 181920212223
The relative price level, p=PY/Y: the US 2010
1.00090
1.00070
1.00050
1.00030
1.00010
o o
0.99970
0.99950
o 1 2 3 a =) 6 7 8 9 1011121314 1516 17 18 1920212223

Data source: KEWT 6.12. Note: time, 7, on the x axis, at the transitional path.
81 countries each show the same results by country. For detail, see Notes on Sato Ryuzo
of Monograph.

Appendix 1

Notations by sector, seven endogenous parameters, basic endogenous equations,

six organic aspects, and structural hyperbola as abase

1. Notations by sector

2. Seven endogenous parameters

3. Basic endogenous equations in the discrete time

4. Six organic aspects in endogenous equilibrium by country and sector

5. Structural hyperbolas of q=r"-Q" eachto i=I/Yandn,=n

1. Notations by sector
1. Stocks and flows, by sector, and non-real data

Amounts by item are shown using capital letters and, ratios using small letters. In the
case of ‘at endogenous-equilibrium,” one apostrophe * is added at the end. ‘Italic’ is not
used for each notation here. Some notations such as MPL and MPK are abbreviated at

the government and private sector, for simplicity.
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Stocks by item:

Y: expenditures=income=output, disposable national income; Y and Yy, .

C: consumption; Cg; and Cpg, .

S: saving; S and Sy, .

W: wages; W; and Wy, .

IT: I1; and I1,y, .

Y=C+S=W+II: Y;=C;+S;=Wg+Il;; Ypp, =Cpg+Spp; =Wpg, +;pg, -

L: population; Lgand Lpp,. L=Lg+ Ly .

K: capital stock; Kgand Kpp,. K=K;+Kpg; .

A: technology stock; A and Apg, . AAg + Apg; -

Zasrocky =k 12 the growth rate of technology, derived from the discrete Cobb-
Douglas production function. g = g:(F,‘OW) = i(l —ﬁ*) holds at equilibrium of the
transitional path.

V: valuation value as stock; Vg and Vg, . V=V, + V.

Flows by item:
apyx =Tyx | Eg: a coefficient of government spending to taxes in equilibrium.
bigive =16 1Y : a coefficient of government net investment to government output in
equilibrium.
C_gopyy - @ coefficient of the balance of payment to output at the total economy in
equilibrium.
I: net investment at the total economy. [ =1;+1Ip; .
I; : net investment at the G.  Ipg, : net investment at the PRI. 15 =b;g Y -
BOP: the balance of payment. BOP=S=1. BOP= (SG —IG)+ (SPR, - IPR,) .
Tgopso = (1 + Cfsomy)[ : net investment of the total economy when BOP = 0.
Note that if BOP <0, c_gop,y is plus and that if BOP > 0, c_gop,y is minus.
S=1,if BOP=0. S>I,if BOP>0. S§<I,if BOP<O0.
AD : deficit. AD=S;=1;.
Spri — Ipry : real difference at the PRI sector.
E; =C;+1; : government spending.
T,x : endogenous taxes. T,y =apy-Eg .
E;=AD+T,: E;=T, ,if AD=0. E;>T,,if AD<O. E;<T,,if AD>0.

Flow related to Y, for the multiplier:
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bop = (Sc/y - ic/v)‘*’ (SPRI/Y - ipm/y) .

igyy =1 1Y . dppyy =Ipg 1Y .

i =gy +ippyy -

¢=C/Y: the propensity to consume. Ac=AC/AY : the marginal propensity to
consume.

s=_S8/Y : the propensity to save. ~As=AS/AY : the marginal propensity to save. Ss=1,
when the balance of payments (BOP) is zero.

myyx =Y / Ty @ the tax multiplier.

my; =Y | Ej : the government spending multiplier.

mg = 1/(1 —c) and Mgap-g) = c/(l —L') : the investment multiplier of Samuelson (1975).

Mg gor+0) = 1/(1 — ¢+ C_popry 'i) and Mg popos ap-0y =€/ (1 —C+Cporry 'i) :2012.

Flow by sector, for technology, growth, and returns:

ig = i1(o)/y<a) =I1Ys, = iI(PRl)/Y(PRI) =L pgy [ Ypr .

L2 iyGyv) + iery priy-

rho: the discount rate of capital goods and services at the macro-level.

r=r,=r": the discount rate of consumer goods and services at the macro-level,
differently used for the relative discount rate at the macro-level and for a surrogate of
individual utility at the micro-level.

(rho / r) : the relative discount rate for goods and services by country, at the macro-level.
(rho/r)(C) reflects national taste, preferences, culture, and history. At KEWT 6.12
for 81 countries, 13.301¢? —22.608¢+10.566 is principally used by country.
Exceptionally, 1.8638¢% —2.4547¢+1.758 is used for several countries.

At the total economy in the endogenous-equilibrium:

i=1/Y : net investment to output.

ng =n : the rate of change in population.

a=1I1/Y and o=Q"/r": the relative share of capital.

Q=0Q,=Q" =K/Y : the capital-output ratio.

k=K Y : the capital-labor ratio.

w=W/L: the wage rate. At KEWT 6.12, w=w; =wp holds for make sure full-
employment.

MPL =AY /AL : the marginal productivity of labor, MPL = w holds under perfect
competition (no assumption since MPL is equal to ‘w’ derived at equilibrium, in the
case of discrete time).

r=( —-W)/K: the rate of return.
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MPK =AY / AK : the marginal productivity of capital, MPK = r holds under perfect
competition (no assumption since MPK is equal to ‘7’ derived at equilibrium, in the
case of discrete time).

MRS = Ar / Aw : the marginal rate of substitution.

Ak 'k

o=——————" the elasticity of substitution. sigma = 1.00 b ear in the
MRS [(r1w) Y £ vy

transitional path when the denominator is calculated using average; e.g.,
Ak, = (k, =k, )1 ((k, +K,_)12).
.Q*(n(l—a)+i(l+n)) e ) o
= . . the technology coefficient (i.e., the quantitative or
il-a)+Q -i(l+n)
qualitative net investment coefficient).

:LN(ﬂO)_LN(ﬂ*).

: the discount rate of the technology coefficient in the

- speed years
transitional path.
B"=(1-f")/ B : the ratio of qualitative to quantitative net investment coefficient.
Sy =1+LN(Q")/ LN((I -BH/ ﬁ*) : the diminishing returns to capital (DRC) coefficient.
LN(8)-LN(5)

: the discount rate of the DRC coefficient in the transitional path.
speed years

8-

8" = o holds at equilibrium.

gy = gfu Frowy =1 (l - ﬁ*) : the rate of technological progress.
1/ A" : the speed years for convergence in the transitional path, where the speed

coefficient, A" = (1 - O!)n + (1 - 50)82 .

g = i(l —[)’*) /(1— o) : the growth rate of per capita output.

r=ry= r"=1I1/K : the rate of return. There are a few uses of r (see above).

x=a/(i-B): the coefficient between the rate of return and the growth rate of output.
r=(a/B)gy.

al1-B)1+n)

HA., : the rate of inflation/deflation. HA. , exceptionally shown

r (i) = ﬁ*(l _ O!)
here.
L _a(l—ﬁ*)(1+n) an(l-a) .
In: r (l)— ﬁ*(l 70{) + ﬁ*(l 70{)_1. ; for hyperbolas, see Appendix at the end of
this book.

g = gi:.(l +n)+n : the growth rate of per capita output.

" — gy : the cost of capital.

* *

.V . .
vV =—= % : the valuation ratio to prevent bubbles.
K r—g
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At the government sector in the endogenous-equilibrium:

ic =15 1Ys: net investment to output.

ng =n : the rate of change in population under no unemployment.

og=1I;1Y; and o =€ /1 : the relative share of capital.

Qg =Qy; =95 =K /Y, : the capital-output ratio.

ke = K 1Y : the capital-labor ratio.

we =W / Lg : the wage rate.
Q; (n(l—ac)+i0(l+n))
T ig(1-ag)+ Q5 ig(+n)

: the technology coefficient (i.e., the quantitative or

qualitative net investment coefficient).

B, =(1-B,)/ By, : the ratio of qualitative to quantitative net investment coefficient.

Sog =1+ LN(QE)/LN((I —ﬁ;)/ﬁ;> : the diminishing returns to capital (DRC) coefficient.

gj\(c) =ig (1 - ﬁ;) the rate of technological progress.

1/ : the speed years for convergence in the transitional path, where the speed
coefficient, Ag = (1 - 0‘0)" + (1 - SUG)gZ(Gl .

g:.(G) =i (1 —ﬁ;)/(l — ) : the growth rate of per capita output.

r=ry=715=1I5/Kg: the rate of return.

Xe =0 /(i - B;) : the coefficient between the rate of return and the growth rate of output.

g = (ac /(ig ‘ﬁ;))g;(c) .

HA o (1-B5)d+m)

i - the rate of inflation/deflation. HAré(m: ll—ay) , exceptionally
G G
shown here.
. as(1-B)(1+n) oy -n(1-o
In: rG(iG): O( O)( ) < ( G) ; for hyperbolas, see Appendix at the

Bal-o0) " B(1- o)
end of this book.
8vc) = &) (1+n)+n: the growth rate of per capita output.
- g;(c) : the cost of capital.
v = Yo = # : the valuation ratio to prevent bubbles.
K 168y
At the private sector in the endogenous-equilibrium:
ipgrr = Lpgrs / Ypg, © net investment to output.
ng =n : the rate of change in population under no unemployment.
Oppy = Iy Yoy and Oty = Qg | 1o, - the telative share of capital.
Qpp = Qoppr = ppy = Kppy | Yppy - the capital-output ratio.

kpri = Kpgy | Ypg; © the capital-labor ratio.
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Wpgs = Wpp; | Lpg, - the wage rate.
Bo = Qpyy (”(1 — Oppy ) +ipgs (1 + ”))
o ipry (1 — Olpgy ) + Q:’RI “ipg (14 1)

qualitative net investment coefficient).

: the technology coefficient (i.e., the quantitative or

Bpg; = (1= Bpg;) | Bpg, : the ratio of qualitative to quantitative net investment coefficient.

S0 pri =1+LN(Q:’RI)/LN((I_ﬂ:’RI)/ﬁ:’R[): the diminishing returns to capital (DRC)
coefficient.

g:mm) =lpg (1 _ﬂ;R,) : the rate of technological progress.
1/ Ay - the speed years for convergence in the transitional path, where the speed
coefficient, A = (1 - aPRl)n + (1 -6 PR[)g,:(PRn .

Sy = iprr (1 —B;m)/ (1—0tpg;) : the growth rate of per capita output.

=Ty pry = Fppr = Iy | Kpgy - the rate of return.

Xprr = Opy | (ipgy - Brr) © the coefficient between the rate of return and the growth rate of
output.  Fpgr = (aPRI ! (iprs 'ﬁ;RI)) g:(PRI) .

s (1= Bps )1+
: the rate of inflation/deflation. HA . = M

= : , exceptionally
1o rar) Bpri (1= 0tpgy)

-
PRI PRI

shown here.
Oppi (1_ﬁ;xz)(l+n) Olppy ~n(1—06,,k,)
B (1=) B (=) i

at the end of this book.

In: regy (ipm) = ; for hyperbolas, see Appendix

g;<PR,) = g;PR,)(l +n)+n: the growth rate of per capita output.

Togi —g;(PR,) : the cost of capital.

W
Tpri
T

=— : the valuation ratio to prevent bubbles.

Kpri  Tori = 8yirmi)

Financial (Non-real) data at IFSY, IMF:

M: money supply as stock, where M2 = M when it is available.

e : the exchange rate of each country to the US (item ‘ae’, in IFSY, IMF).

ews) : the exchange of the US. (for egys /g:* R gi* B gi /g:(us) , and e(*US) =eys) +
" —r(;,s)) , see Six organic aspects in endogenous equilibrium, below).

rpger - 10 year debt yield, where "pesr = Tv(pesr) = Tmcioyrs) -

ry : interest rate for the short term or Federal Funds Rate at the US and, EUFFR at the
EU.

CPI: consumer price index (in the US).

Wage Index: 65ey at [FSY, IMF.

Unemployment rate and related items: 67r; 67c.c; 67d; 67c, at IFSY, IME.
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2. Seven endogenous parameters

(1) Endogenous net investment to endogenous income, i=1/Y .

(2) The rate of change in Population, n; =n.

(3) The relative share of capital, c=TII/Y , where a=Q" /r".

(4) The capital-output ratio, Q" =K /Y .

(5) The technology coefficient (or the quantitative net investment coefficient), B°, (see
below).

(6) The diminishing returns to capital (DRC) coefficient. 0, =1+ LN (Q)/LN ((1 -BH1p )

(7) The speed years for convergence in the transitional path, 1/1", where the speed
coefficient, A" = (1 - O!)n + (1 - 50)g:; ., where g, = i(l - ﬁ*) .

Various functions to time indispensable to the literature have finally been converted to
seven endogenous parameters at the endogenous system: from elasticity, differential,
probability, and correlation coefficient to seven endogenous parameters with no time

function.

3. Basic endogenous equations in the discrete time

@)

+n(l-o)

1. The capital-output ratio, 2=K/Y and Q=Q" =Q,: Q= F (

@ (n(1-0)+i(1+n)) i(1=F)(1+)
i(l—o)+Q2"-i(l+n) ~
LN(2)
LN(B")

2. The technology coefficients: f'=

(98]

and B'=(1-8")/5".

. The coefficient of diminishing returns, deltay: 8, =1+

. The level of technology (stock): A=TFP=k'"*/Q .

TS

. The relative price level, p: p = 1 always holds using p-Y=w-L+r-K in the
transitional path and the data-sets. In recursive programming by year, W-L=1I1-K

holds at convergence of the speed year time, " =7¢.

) ) c K (a/(1-0)
6. The relative share of capital, c=11/Y : (1—05)2 (rho/r) and, z= ﬁ or
riw
w0
1-r-Q° —Ak 'k

7. The elasticity of substitutions, 0=—7——<5 . At KEWT data-sets by country
A( )]/L
w w

and sector, this sigma sharply fluctuates by year. In the transitional path by year,
however, if numerator and denominator each are an average of two periods, ¢ and ¢ —

1, this sigma is exactly equal to 1.0000 (see recursive programming in Chapter 16).
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. The rate of return, r=IT/K and r=r"=r: r=0a/€. If deficit is zero, this

endogenous rate of return corresponds with the rate of profits in the literature.

. The rate of technological progress and the growth rate of per capita output:

g =i(1—-B") and g, =g /(1-0).

gall+n)
(-

1/ A", must be adjusted for moderate equilibrium, under n; =n.

n. For full-employment, the speed years,

The endogenous Phelps coefficient, x=r"/g, and x=a/(@-B°) : r' = (%J gy -
i-

This endogenous coefficient corresponds with the exogenous Phelps coefficient.

. The cost of capital, CC=Cof C : CC=r"-gy. This endogenous cost of capital

corresponds with the users’ cost of capital and the market cost of capital.

The valuation ratio, v' =/ /CC=V /K : V =r /(r* —g;) . This value is a best
litmus paper to prevent bubbles by country and among countries.

The rate of inflation or deflation, inf.rate : inf.rate ="y, , where Tua,i) is the
horizontal asymptote (HA) in the hyperbola function of the rate of return to the ratio
of net investment to output, 7(n). If Ty, <0, it shows the rate of deflation (for
hyperbola notations and equations, see Appendix at the end of this book).  7uaru) is
shown by HAr(i] or HA/([) in the Excel operation to make it clearer.

The rate of return, nominal and real: Fyoyuna, = Trear, +inf rate, where r* = rygumar -
In the case of 7ua,) <0, the real rate of return is higher than the nominal rate of
return: frear > Fnomivar -

Some countries have experienced the rate of deflation historically. The government
sector often falls into deflation due to extreme deficit over years. But, the total
economy usually does not fall into deflation partly due to perfect competition at the
private sector. Unique exception is Japan. The total economy of Japan has
consecutively experienced the rate of deflation after government saving turned to
minus in 1991. Globalization is not a true cause of deflation but endogenously

remains an excuse.

i

. The real growth rate of output: 8y rear = 8y —HAg;, where HAgs =HA. —— and
v o

(i)
(iﬁ*)/a is the inverse of the endogenous Phelps coefficient. This g;REAL

theoretically corresponds with the real growth rate of GDP in statistics.
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4. Six organic aspects in endogenous equilibrium by country and sector

Aspect 1 shows a base for endogenous situation from the aspect of costs of capital
Aspect 1 endogenously measures the rate of return and cost of capital (as the rate of
return less the growth rate); for nominal=real+ inflation in equilibrium.

Nine items: The horizontal asymptote of*r*(i) s HA/@ ; The endogenous inflation rate,
; . . r . .
r— HA,’(;) ; The valuation ratio, v=—; + ; The real and nominal costs of capital by
. . . r =8y, . ,
sector, CCprpy; » CCREAL(G) s CCREAL(PRI); CCrommar » CCNOMINAL(G) P CCNOMINAL(PRI> .

Aspect 2 shows a base for endogenous situation from the aspect of endogenous
equilibrium
Nine items: The speed of years by sector, 1/ A", 1/ Ay, , 1/ Apg » where speed years is
A =(l-a)n+1-8,)g).
The actual and endogenous ratios of net investment to output, and the difference, i,y
iEndogellvux 5 l.aL'lualfendog .

Deficit, the balance of payments, and the difference: Ad ; Spg; —ipg;; bop=BOP/Y .

Aspect 3 shows a base for endogenous situation from the aspect of the endogenous
NAIRU (the non-accelerating-inflation rate of unemployment)

Nine items: The actual growth rate of population, Its rate of change in equilibrium,

and The difference, by sector: n, ngg—n, Ngpgp =N Ngg —Ng, Ngprr —Npgy .

The actual rate of unemployment; Unem rate(actual) .

The rate of change in CPI (consumers’ price index); &cpr(acna) -

A compound rate of inflation to test the quality of CPI; Infla ratecoypounp = "oesr —

- HA: ), where r" —HA_. @ is the endogenous rate of inflation.

Aspect 4 shows a base for endogenous situation from the aspect of technology-oriented

robustness and economic stage

Aspect 4 wholly ties up technology, robustness and economic stage.

Ten items: The horizontal asymptote of f°(i) by sector: HAg 3 HAy . 5 HAg, ..
The horizontal asymptote of Q°(i) by sector: HA, HAQKG o) HADZmim)‘
The Width of Q(i) by sector: Width,y., ; Widthy. . ; Widthy . .

The Width divided by the HA: Width,,. . | HA . .
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Aspect 5 shows a base for endogenous situation from the aspect of the balance between
growth and returns

Ten items: The relative share of capital, ¢ .

The diminishing returns to capital (DRC) coefficient, J; .

The qualitative net investment coefficient, 8"

The capital-output ratio, Q=Q,=Q".

The rate of technological progress, gZ =i (1 - ﬁ*)

* * o
The endogenous Petersburg coefficient, ¢ /;- ﬂ* , where r = gy( - J .
i

The rate of return by sector: »*; G5 e

Sustainable diminishing to constant level, §, /.

Aspect 6 shows a base for endogenous situation from the aspect of the balance between
real assets and financial/market assets (or, the neutrality of financial assets to real assets,
as shown in Int Adv Econ Res 16: 282-296).

Ten items: The money-neutral indicators: my =M2/K; m=M2/Y ; m; =M2/11.

The difference between the market rate and endogenous ratio: 7z — 1" ; Fpger /7 -

The exchange rate-neutral indicators are composed of the following five:

(1) The exchange rate to the US (item ‘ae’, in IFSY, IMF) divided by the relative

growth rate of per capita output, €, / g;*, where g;* = g; / g;(m.

() Toggr =1

3) e(*US) =eus) t r'- "(ZS)) .

) ews, ! eus) = ews) /(e(US) +(r —r&m)) .

(S) ews) /YW’ where y** = y* /y:US)~

5. Structural hyperbolas of g =;"-Q" eachto i=I/Yandn,=n

Hyperbolas here are limited to the core of the whole version. The whole hyperbolas are
each precisely explained at Appendix at the end of this book. For geometrical philosophy
behind hyperbolas, related to dimensions, see Chapter 10.

It is useful for policy-makers to watch and test rectangular hyperbolas and graphs that

correspond with endogenous equations. Let the author start with the rectangular hyperbola

b-c
d-2<
¥ = h(x), by setting h(x) = (cx+d)/(ax+b). y = h(x) is now shown by y = £, a _
a ax+b
: b
L f , f=d- , and (y—i)(x+*)=i. The author, up to date, has used
a ax+b’ a a a
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the terminology of ‘the hyperbolic functions’ including one ‘linear function’ but, this
terminology is not correct mathematically. In short, it is true that ‘the hyperbola’ must be
mathematically distinguished with the author’s rough use of ‘the hyperbolic function.’
The rectangular hyperbola has five numbers such as the vertical asymptote (VA), the

horizontal asymptote (HA), the Width, the Shape, and the Curvature. VA is defined as
b and HA is defined as < .
a a

For the measurement of the Width, the Shape, and the Curvature, a definition of ‘the

top of the rectangular hyperbola’ is prerequisite. This is defined as the cross point of the

Two rectangular equilateral triangles: '
ORQ and PRS, where RS=5Q and VW=WR |
(OR)2=2(RQ))? and (PR)2=2(RS)?.

from the Pythagorean equation.
By using each length;

1. Disequilibrium range is RT. v

2. Critical point to disequilibrium is T.
RT = ,/p/2 since (RT)(RV) = p and RV = 3,/
TU = UR—RT = (2,/p — /2p) - \/p/2.

w

3. Effective range of equilibrium is UQ

Over Q, still stays in equilibrium. / \
Q

Y

UR=SR—SU=2/p—2p. R| TU S

SU=UQ-SQ=2p—p

where UR=SR-SU and SU=UQ-SQ. L
3

Note: The three hyperbola equations and respective quadrant (the linear equation in
(r*)(i) is excluded here):

(l //l*)(i) stays at the 1** quadrant but, (1 / l*)(ng) at the 1" and 2" quadrants. Each
vertical asymptote shifts to the o quadrant yet, the ranges of equilibrium are measured at
the 1°* quadrant in the case of (l/l*)(i). This is because i=1/Y on the x axis only
shows a plus value in the case of equilibrium.

(r*)(i) has its horizontal asymptote and stays at the 1°* quadrant in the case of inflation
and at the 4™ quadrant in the case of deflation. Mathematically, \/H holds at the 4™
quadrant, instead of \/; .
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rectangular hyperbola and the 45 degree (diagonal) line whose origin is the cross point of
the horizontal and vertical asymptotes. Assume that the VA and the HA are each zero. In
this case, the origin of the above diagram equals the origin of the x axis and y axis. ‘The
rectangular equilateral triangle’ inherent in the rectangular hyperbola is formed by the two
points, the diagonal origin and the top of the rectangular hyperbola.

‘The oblique line’ of the rectangular equilateral triangle is the length determined by the

diagram origin and the top of the rectangular hyperbola. This oblique line is called the

Shape and defined as |2 S . ‘The base’ of the rectangular equilateral triangle is the
a

Width and defined as ‘i‘ ‘The curvature of the rectangular hyperbola’ exists
a

innumerably but, is here measured at ‘the top of the rectangular hyperbola,” and
accordingly, as the inverse number of the square root of the Shape: 1/ 2‘5‘ . The Shape
is upward to the right when £> 0, and the hyperbola spreads at the 1** and ond quadrants.
The Shape is downward to the right when £< 0, and the hyperbola spreads at the 3" and
4t quadrants. Main quadrants of the various hyperbolas locate at the 1% and,

exceptionally at the 4t quadrants. Regardless of the sign of a/f, the Width, the Shape, and

T.S. Eicher, S.J. Turnovsky | Journal of Economic Dynamics & Control 25 (2001) 85-113

—

k

Note: the author added plotted lines to Ramsey’s lines symmetrically (for a problem
related to asymmetric, see Papageorgiou et al (Journal of Money Credit and Banking 39,
1-24, 2007). The author indicates that asymmetrical and asymptotic treat the same results
and are divided into equilibrium and close-to-disequilibrium; empirically by country,

sector, and year, and over years.
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the Curvature remain each unchanged; when a/f is minus, its absolute value is used.
The author uses the same subscript to the above five numbers by hyperbola. For
example, the five numbers of r"(i) are expressed as VA, HA. .  Width., Shape.

and Curvature., — In the Excel of KEWT 4.10 for 59 country data-sets by sector

1990-2008, the author pays attention to the use of the x or y axis by number. This
treatment is shown as, e.g., buc')s P » widner'ys Lsiapeey» @and Curvature,. . This
treatment is convenient to the direct addition and subtraction; In the case of the use of the
X axis, iVA(,,) +iwl,[hh(rk), instead of VA, o + Width . -

Finally, let the author explain the relationship between the topology in the literature and
the above hyperbola. To the author’s understanding, the ultimate topology was shown by
the RHD of the figure below. This topology was drawn by Eicher and Turnovsky, on
page 93, JED&C 25, 2001, as two-dimensional transition paths in two-sector non-scale
models. The author found another topology as shown by the lower part of the LHS of the
figure below. This topology was drawn by Ramsey, A. C. under the title of “A
Contribution to the Theory of Taxation, Economic Journal 37, page x, 1927.

No problem exists between 1927 and 2001 if topology is drawn symmetrically in two
dimensions. The author advocates that the diagonal of 45° derives symmetric position.
The difference of circle or ellipsoid does not matter. The endogenous system, fortunately,
made it possible to empirically replace topology by hyperbola function. It is beyond
description to have econometrics improved continuously over years, freely and broadly
selecting actual and statistics data. The literature takes the continuous case and growth
accounting, while the endogenous system the discrete case. Both have the same results.
The endogenous system, fortunately, made it possible to prove that equal relationship
between flow and stock, starting with capital stock, in the transitional path using recursive
programming as wholly shown in Chapter 16.

Theories and history are connected in the literature but, empirically not always
correctly. The endogenous system expresses theory, practice, and history simultaneously.
Our direction follows the same universal route, as pursued by Samuelson, Paul. A. and/or
differently, by Friedman, Milton. Our direction holds under the neutrality of real-assets to
financial/market assets, cooperatively with the market principle (see Chapters 2 and 14).
Results using the continuous time are equal to those using the discrete time. It implies
that methodology using the continuous time will continue to progress. Also, topology and
geometric non-numerical version in the economic literature are now numerically expressed
by hyperbolas. Hyperbolas using two dimensions are justified from the scientific
discovery point of view (see Chapter 10). Natural science apparently progresses much

rapidly than social science, 2012.
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Appendix 2

Equations at the transitional path using recursive programming:

towards endogenous turnpike

1. Fundamental values and ratios at KEWT that correspond with Sato’s (285, 1981):

I-a
YO =y(t)-L®). y(t)=A®)-k@)*. A(0)= kg)()o) . A=A -D+i,0).

(1 —
Mt):%, i(f)=y(@0-i. L(t)=10+L)'.

P(1)-Y(O)=r()- KO +w(t)-L(t). r(t)=a/ Q). w(t)=(1-a) y1).
K(t) =k(t)-L(t) . For K(0), see C6 to measure ‘K & r’ in Monograph, 2012.
2. Simultaneously, C(t)= W(t)(rhTOJ . C()=T@)c@).
Y(£)=C()+S()=W()+ () .
i (1)=i(2)-B@) . i(t)#ix(£)+iy0).
_ k() +ig(® _(rho)
Q(t)=k(t)/ y(t). =7 27 ho(t)=| — |r(1).
()=ko />0 k(r)== rho(t)=| == |r(®
For ratios, simply set L(0) = 1.0000 and L(r) = 1-(1+n)". For values, L(0) = population
(STOCK).

3. Two proofs hidden at Sato’s two Conservation Laws (see figures at the end):
Ak 'k
:—m, using consecutive
average; ei., Ak, = (k, — k,,l)/((k, + k,,l)/Z) . MRS, =Ar, | Aw,.
2). The relative price level = 1.000: p(t)=P(1)-Y(¢)/Y (), newly defined, to justify

1). The elasticity of substitution = 1.000: O

the endogenous-equilibrium.
4. Proofs to add to Sato’s two Conservation Laws (see figures at the end):

8k (t) =8kiL (t) - 8omega (t) =8kiy (t) .
(both are derived from the above 2).

5. Proof of productivity growth, at convergence in the transitional path, using FLOW and
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STOCK:
8a( F,‘OW>(1‘*) gm:(srocm( ) where A=total factor productivity (TFP) as STOCK.

8arLow) (t*) = i(t* ) - —ﬁ(f* )) - Argpcstock) (t* ) =Ag(1+ &acrrow) (t* ))1//1‘ .

6. Proof at KEWT database, differently from the above grmsmcm( ) gA(pLow)(t*)
Starting with endogenous Conservation Laws, Q=0 =€, and r=r =1y, under
o=const.: o=r"-Q",
1. A* :A0(1+g1)1w e N Yo =(A*.Q*)1/1—a. y* = ATk,
2). L'=Ly(l+n)"* . K'=k'L". Y =A'K*L'". Or, Y =y'L'
3). Equations prevailing commonly to KEWT and its recursive programming,
A(r)= % (See Note 11 on page25, PhD thesis, 2003/Nov).

VA =1/((1-a)n+(1-8))53).

. B -i(1-a) . @ (n(1-a)+i(1+n)) 5 =4 LNE@)
i(1=p)1+n)+nt-0)" 7 i(l—a)+Qil+n) T LN(B)

and B'=(1-8)/p".
_LN(B,)-LN(B') _LN(8,)-LN (&’

1)
. S s ( ) (Limit of errors to each
PP speed years 0~ speed years

discount rate is negligible).

INnn, HRFEY 77—V a VIZAD T, DDl wEIrE, —HEl
FEZ, BELTAELL ). 2&kIETIE, MABrhEd. ZhThH, KEWT
T = R—=AL, BEPA-TEBY T, €9 THRITFE, Fifgtuo~vro
Wiﬁ#%l%ﬁ’,it BFRICRIE LT, HOWEIINT A—F LEHE

. BHERBRCERAIICE C 2 Lk, ATHRETY, 2hud, AEETT,
KEWT 7— & X— A%, ﬁfﬁ ACTEL LIS, Z29%-oTBYVET., &)
2L, MEEKRTZOTLLY)»N?
2XILTD, FMHEMNTHELEZRWL, HHOIE) AHRIZLZZA) &
WIH T ETT, TlE, ZERFOLMTIE, MR E AL Z LD HRVOT
L &9 ? M2 5RIcez 5 BUBUE, ZeAdfRm & v ) eIl Td. Ei
PN T V2O T T, SRS SEER E 3. I =A% sin, cosin,
ZLTIREBEE * LRHUOE ¥, ZMEBEIREEE L, Mtk vn X
) CTT e BEEIY AAR, RIATEIETINDD TEA. BEIEE, wEe, &
ABTFIZE, ML TVwEEENRTETBY I3,
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Tld, % KEWT 77— & N— A1, BEFRICERT 20TL & 9% ? WAER
1, RTINS TE, 22 Th, FEEORERBEETIE, HHEMIC,
WNAEA Y7L - F7LERZHETE 2720 TYT (F7 VBN O KFRF0
REN) . HTRHESNTD, 2 KILOTHIE, HEEZELEOMREEZ T
THRBLLTHEY 3 GEWIE, Iyonoishi, 2012)0 b &3 &, KZ2IZ D5 DKIT
(LM 28LET, LaLl, ol SFWHSEIGEH L X912,
1 &25WT, 1RIEFIERY, e T ah T,

REY X T LOBERANDEE

WAEY AT 20%, AHNZ, BORRVOXE I Lo Tofts - BFEY AT LT,
ZORHIZ, 2XDEBY T,

LR &) 2ENCS, FEMIHEICZD X )12, EHOEWRGFOBRIZ
WLT, ZORRK - #RZEIN, EBITRLET,

2 4FR) - MBI (BURFERI & BRI & N3 A3 4 oo S W B ol & 7
5 & 910 PakitEdEag, seiklk, Lo TillEshE S,

3. B AR ORMIE, ZoTY, lErEmL, EBLET. (1) BikEn
5 AMEEN 2 2 Lo W ifl, BENHHREE, FEAMEI LR T Wi T, 2Rl
I AEMRE, Lad, K0P WEET, KEWHNAFEENIL)KEL RS
Lo (2) BEMHMBEEREL (X—%) 2% non-rival DEHFR R&D 2L LT, K
itk sy cTnbd 2 &,

4. BATEA R, BRI & IRERM L 2 2 B LT, N v A0 E B i
WIZHBZ Lo

5. B3R D controllability I2W & ) 2 H DI L T Z, FERMKENETY, ik, %
Brr—% (Belt7—%) 29WET—% (FGEE) O—EOfPHNIZINE % L9127
LI LICEEBmZONT T, T, HEADOPUREEAS moderate range 12d 5
DOHPEIPIIRET T, RELICLELRBORE LODONAENRT A -5 2L T,
FELAFFTHIEIIRETE T,

6. WEY AT LI, TOME, WMELY 7 OOBREFELONT VA EHMFTE T

Fo LAb, POREED moderate range [2H L0 E ), BwE&EM LKL, 7L
HeIELE 9,
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7. H LW TOERNZ D L) 2 PELRTYE, WEYZF A, HIOHBRICH
FTIENELHTY, ERHIROMMEL, globalization & .3 % X 9 IZ@GF ST
W5720TT,

8. WEY AT AL, LX) EEPHAEDD ETYH, W LIT T, ABEOME
PANBOEE L HEISEWIZE, iz FR2MENERL, HREZFACGEXFT,

B0/
On 29 July 2012

WIKA4YE > X 7 L (Earth Endogenous System; EES) OAE :18H (1)-(10)

(1) BAET B RS BAARITIR & HERINA: > A 7 & (BES) & Oz
(2) Jorgenson and Griliches (1967;J & G) 72 % TN Jorgenson (1966) @ TFP Ji &
L MERNA S AT 4 (EES)
(3) BRFMUE S & R AE )36 & DB — AL DR
(4) FEARIEAR - F7EBE S E DR : Jorgenson (1963, 1966) 7% 5N T & G
(1967) @112
(5) AMik&Igfy & NAIH © ATEIR O BRYLR & H o g 5%
(6) 34 & WA 5 & OBFR : database & recursive programming (RP) & DBY%
(7) WORAEHE & A B X R EFE O H %
(8) Samuelson’s (1942, 1975) W BURTAW OF M TR & € ORI 12D 2
EES Jiik
(9) Krugman’s (New York Times dated on July 1, 2012) FLf#IZHR 3 2 BRI R Lo
(10) EES IE4LOMRYE : Sato> (1981) Lie ¥ o > OfEAFHI Conservation
Laws

(1) BUES 2805 BRSOk & RN A 7 4 (BES) L oz

LOSCHRIE, ST, HHROBE S\ &I, FIdEHH O BIER & B I EE 0
5l FETHD. TUNLTMOFFOURE, HHTHZ, 2L 21, BRI
¥ (marginal rate of substitution) & &ARZ & NI HBRF A M (marginal
productivity theory of capital and labor) & O—{KIYIFIIIZ B AIAALE 22\ SCHKD
FRIE, MEPVNL DT, THNEOROEERRE S 5 & dumWITIRLTL
9,

2.EES (3, —VIOHH# A WA ICHEEMZTWDH, TNEWRIZLADE, Ee2%N
At (pure endogenous without assumptlon) LWV IR S E E R AL
DDOWNEINT X — % (seven endogenous parameters that are each formed by
equations) 23 HWBH/NT X —F EEREELGMICUNEZ 72D THL, &b
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12, BRI, BEARMZISET S\ initialization [ RE % fRPLIE

XKL, AR OMIREAKIE L £ BT, TRTOMRENIET B HFEF O T

5o EES 1, =27 OEWRFEDTXTONGEENELHTO S LIRS 5, £
ATH YAV, EEIS, FEEH, WHNOF FH Y OfikiEE: < s alfke
L C oMb KHE p = 1.000 12 X3 2 T, ~ 27 0 FEYRFOHE % database
ThH, ETELOBITBEETY, BANEERIHRT 5. <7 oflifkiED %S
X, A Y TVLERTH D, 47 LFIE, EWRFOWNESH T, FREBUHRD K
SRR (HA) 12 & > TEFEICHE S D,

EES \Z[f o~ 7 v SR NAIgfng, Rl - i o hisafl L QRS T

%o &l - WRREFOWIME, I M2 - 2B - 10 EEFRIE D &v
IIMRT — 5 %, FIST B HEWFEFEOIME L LT, FhEEL 72

CSCHRIE, vector DSMIRITHD 7205 B LA L, ZDhwaLE, #IEO—HOMH

W2k &EFE %, Pareto il d, [FETH 5o BES 1, FRVEISIZ BTN iRE
EORICMETE %,

CSCERIE, BRI L SR AN S & 50 EBES 1, €D &) R R &

B2, LaL, HEZ, BUED (current) FHIN L~V o b (st iAFETED
ALEME) w9

AR BN RGE LT, BHeemgl L S RICBIE AR D T 2 IRE- B0 MRS

WYL~V LR B B, R M R& B BR ZLT, SN
unity one LA S o HAETIEA <, BEITHI. AN, TRIZAMEN 2L
RIS 6

(2) Jorgenson and Griliches (1967;J & G) 7 & UMIZ Jorgenson (1966) @ TFP JK &
P L IRNA S AT 4 (EES)

J & G (1967) OJ#LiE, Solow (1957) DFEFHFM7% output/input AEEEPERRAIC
WHEGOGEND Z &%, FHRRFENA A S G %0 output/input 4B
HPEME (total factor productivity; TFP) D EMIERG & RV 2 R#Hx, HE 70—
POMETEDLZ &>z, WERNAEY 254 (EES) 1&, BAA by 7 &%
H70—LORE VAT AEKONE SEASE S, TFP BEHEIE, 7u—
WEHETIE AL, EARA My 7 OBM#ELETH L, £ LT, ARy 7 TFP
PR L BAR T O — (E) BiitEss & o WAL IR % R0 R R
WZWET o

J &G UL, BRFYEESE (marginal rate of substitution = 1.000) &\ FiFED A E LY

P A EES i&, BRAMERZR L WS BiigAS A A /I3 (marginal productivity
theory) &\ 9 FiEEE AR5 OBIRICH 2 2 & 2], WNABMEMIZEENT %,

J &G, BAEFETEREE LTHRY, EES (&, MRAEUERERALENHE %

VAT LAERE LTHNELTE 720, BABF L VI HIRE TONELTE

. Jorgenson (2, 1966) (&, MGEEAGRDEEDETNVOMEDNSL B DD THRL, Hi

— 230 —



Hideyuki Kamiryo: Essentials of Earth Endogenous System: English and Japanese Version

ROMEDANHLZHDL, BYBELFM L7z, ZoOFMIZ, HEERHT S,
EES i3, »5WAHIIRAMY o TVENETH S,

5. %%, J&G 7% 5N Jorgenson 1E, A b v 7k 70— DORBEITH ARG
Mo 72D ? HE LR & O ARR ETGEIEO D L12, I 7 v oK
RILT 2 &) BT BIRMAL AL E 5 72720 TH Do I 70N 5HT 7 TANDIS
T FA MR AL TR E b b oz Bbh s,

6. EES 1&, &GN RESET, 7 oA HRNAELT AT 4L
WA INRTF A LEMESEL 720 EBS 1&, FEWRET (real-assets) 1ZHEAE% 3 <o green
economics X, HROEWFE % HOHIERIZE o TRWKTH S, EES 1X, ERlFEH
(financial/market-assets) % H13.12 S 8155 7217 OMHEZ WET 5. hiiEH L
BEL, NTVEREGT 5,

(3) BREMUER & BRAERE I3 & OB — AL OTiERE

—_

PR AR L RSV IEL &0, iR (the price-equilibrium) Db &S
5o TN, A5 —DEH (Euler's theorem) O/RT LB THb, EES 1, &
Rl AL (neutrality of financial/market-assets to real-assets) % FZ3E L TV %,

2.8 a7 - & 7T AEERELE, NG RIRMER A A 7 — 0@ IZE A & Ui,
LU, #foRaoMNEE, —ict Ty, &Y A7 LB &L
[C T/

3.HERka T - ¥ T AN, KE - W - EREERE - SEHE v T4
Wi 2 Udre LA L, ZAUCBIERT 2789 2 =2 icgkshp R, WP Tl
Zwl, MHFRICHS SN S, BES X, kL L®T, 7 200ONENRT A—%
BYRTEY AT LIBEEIISHETE 72,

4. BEBOW G, AR R R A E N FUIE T AAT, — ke LTHREETE %,
FDFPEE, EARLYME (capital, K, and labor/population, L) @ & b v 7 #4550
fEICR & %,

1) AL, 526N7FFEd5 AL =AL

2) MPL = AY*IAL* O 1 AY 3P LT, AY* 25T 5 AY = AY.

3) MPK = AY*IAK* O 1 AK™ # AK TH 55, HIEWIZ, AK ZFIEL T, AKY
ERHIMLZV. a=Q-r LW HREELEIEL7-0TH 5,

HQ=0Q%=Q0, D, r=r"=r,THIENPL, Q*=0Q,%5LHIZ, AK &
LT, AK* 5T 5%,

5 ald, ZOEITHY, ZHLEVDOT, LD 3),4) ORREICIBIFLHEER
MRS %0

5K DM BT A E, 0 =Q r LWV EEN MR ZHERTE 2V, B

%8 TEY OWG, WHROMKE RO EE, —BT 5. —DDI AT AN

THhoTh, WHEOMIEIIEHEOMEI, BRWICE—-HTL2THA)I L E,

TR OB Z 720
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(4) BEARIGEAR - FrEBE ST DORF : Jorgenson (1963, 1966) 7 &5 NI T & G
(1967) @ ki

LERA N v 7 B4R - BARSCHKIE, BEARZBEMWICED LD L35 (homogenous of
degree one)
BWREARZ N v 71d, output/input #HL ) L IF 2 &R FEAEYE (total factor
productivity, TFP) R ARJ% A b » 2 (human capital) (2L X9 &4 %, EES
, BADPOSEEZGHEL 2V, BRI, B BEGHETE2VEW) HELZRER
ﬂ‘%o

B - NOR by 7 Bk  BIBRSCEkE, iR R e T 5, BRI, ARMEE
(human capital) (Z58EL & 95 & 3%, EES I, 7@ o=m% 08 L 0\, 7M1,

INDEXES OF TOTAL OUTPUT, TOTAL INPUT AND TOTAL FACTOR
PRODUCTIVITY (1958 = 1-0), U.S. PRIVATE DOMESTIC ECONOMY,

1945-1965
1-500 1945 1950 1955 1960 1965
e e e LA S B S et S S S e S SRen R

1. TOTAL
OuUTPUT

DIAMONDS — FINAL EST,
°
3
3

M2, TOTAL
INP!

DOTS — INITIAL EST,

IS W T TR [ T B §

PRI S S S SU S SN S SN TR S T N T S N T
1945 1950 1955 1960 1965

Note: output/input PO FE#IER 7 DORGEREH: - Jorgenson (273, 1966)
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W

B mESHETERVE W) HERZREET B,

CEART OB BRSCE, BAT O — R E LTS 5. BAR My 2 L

ki3, BTHB, EES I3, BT 07, EAMEBROE 2 RESL 5
TEDLILEFEIELL, Lad, BAR My 7 EHE 70— 3R 5OBRIC
HY, BERMICESGEHERL, bl T2 HEEIEET 5.

SO 7 v — AR - BRSNS, R by 2 BIRICEDET, MR T o -2l L

THIRT %0 EES I&, 7@ O®%2 58 L v, Srim7u—3, B - &
EROHECERVWEW ) HEEX AT S, B - BOSE, BAERRIEINS,

CHOREA SR O 7 b — Bk ¢ BIRSCENE, T O —odgiERR, AN E 3513

D7\ EES 1E, 70— OEMESRE, FLOTRACPAERCHELZ (¢ =
i(l_ﬁ*))o

CBANHEAR O Z by 7 Bk BRI, AVERS 7 0 — ORGSR &4 T

output/input BIFR & > 5 B M A BRI B R AR A TS, Bk %
output/input PR T4 M (total factor productivity, TFP) DB EHIZ L - T
R 2% ® A7, T 2IZ, Jorgenson (273, 1966) (2 & % output/input N EHE
T OGRS RA N (JE# 275 7 % Note & LTHIM) . BES &, @ZEFEMEMNE
(total factor productivity, TFP) % A kv 27 & LT® TFP Hiffi A IiE X i 2 72,
TFP Hifi MR 3E, MM a7 - ¥ 75 AAEMBE»r SE SN D (¢, =
K m910) g ANy 7 TRP AR E 7 0 —FiliEa & 13, DRI LT
FVZHIE SN2 PORM ™ Tld, 7o —Hinfds = HifndR (¢f=i1-p%=
Srep = KT VIQ) B BEETE B

(5) Ailiks3afiy & WA - ATEIR A O BREUIN & iRl o s 3%

C3CHRIE, AR - BEY, H— T 4 ZGIERRBAR - iSRS, Hella ki E

<o HkE, IZ7uMEmICRET L EIEL WY, 37 0% 0 o—H LR
B R IGEE Rz L e ve 72, TEIRHEGITOMY AR, 525Nk
AR LV 2 BEL L TR 5 &) A &ICE 85,

.EES Tli, ANMEEFEORMN L XV om Rk, ENIRE - R aR o

ZEPREWRICT 50 LAL, BREREO—EDHMBLNVIE, £ORZEOFR
FHBICEEN S, BRERED LNV RIE, BEgiio s, KAk - fixst
WKHEAMAELTWS EHEND,

CSCERIE, RHERR RIS B L 2L E T 5 WhIE, R L NV &

AL LT, kg3 2 5 LIRS 20 i3 OB 5w BERICH TG 2 13
5,

CEES 1, T XRCOFMENTINNT v Z2ADb &1hHb, ZFEERLI 2D EE

BWHFELEALTWA, BES IE, #MalT—2 LWAET—5 L Z2HORITTBY,
BN T v A % D RICEERICINE T S,

CEES &, Flpfiiia 3 o, WL NvE s Sz e bk, FoEEICem
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WAL b2, ZOMXZHERS ORI (Cross-Roads Scientific Discovery
Diagram) &t %0 BIY/NT 2 ZAOHIEATTREVEL, R 2 5 RIS W R,
M5, BN E 5. HIARATIX, RN T ol kit ¥ F 5,

6. #F AL, HARFORANEZDF 2T THELLA LV, —EDORHI L
NVDOYTFWNZZ B X T KPR EZBET 5. BARAL, Faikice s
%o REFBASUIROYEG, I afih hicBWT, BEtodkT -5 ENET -5 L3,
AHEAMOBRICH 50 WL, WK, T4bE, HoWw3E - BExHELTw
B\ ATENRHFOFIEIE, RIS R D42 5% T,

(6) & & ILAIHE i & ORISR - database & recursive programming (RP) & D%

1. 3CHkIE, database & RP & DRIfRZ &k E L TEAICHEIRTE v, EES I3,
database & RP L DR ZE4—1KE LT, BEHWIHERL TV 5,

2. 3CHRIE, IO B L 12, database & b Do AMEMRTEMERRD L 12, K
&g s > <, POREHE A RED D 32205, DORSEHRoR#RIE, PO
WIS 2 E WO BHAAZ L 72D o SORIEE, AR & R, FEEEDS
T&RWV,

3. EES i, %EaZ WA T — % JllE @ database (KEWT 6.12, data-sets by sector,
1960-2010, for 81 countries) % b D, ORI i, WORME" TR NS, POK
W OB, MRS, MPL = w, MPK = r % L L7280l & L CHERCisss L
THIESNS GUHSER) . DU ™ 13, WRoOER28%8mE L b1, 7%
W57, Ol T 5,

4. 95GEE LT, EIB - MBS, BAED (current) A & PRI i fl* F
THONHEE K (DRC) Tdh b &, Wil odb &k, PHEER (IRC) 12HE L
T, T %0 BUEOE D & WO ™ £ CHPREER (IRC) Th b
&, BB 0b L1, PHEER (DRC) [Z#ELU T, EaIZPHRT %,

5.EES I3, BIfED (current) Mfflids & CUHISH HEUE* OFGEE RP 2 v 5
AT AE (in the transitional path) (2B WT, FfEETE %,

6. WL ODOIARE, 7ok 2, MM K p = 1.000 R sigma = 1.000 13,
RP % W THRGES L5,

(7) PUREE & AR S X OB OM IR

1L3CHkiE, WORAEE & Al L ORE L OBMREIE T E v, Bl s
DOWNAEBMB BRI H Y 5N TV 272 Tdh %o BES i&, PR E FlHEE
KO E ORE NERNIEEICET 5.

2.3k, b, FEERTIERC, AMEMICENZIEHS 5, L2doT,
LADTIETHERZ ARG o T, FEREOMRBIZEIROERV, Lid
WORAEHE, Bl 2 AVEIIC S 2 T Do DU FIEEE S & OB R
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d, TRENMZTH Y, Akl L ToREMIIND» %,

.EES 1%, FRE= L iR L OMIR% $MHAYIZ, Phelps (1961) @ golden age and

rule 5402 PNAENY Phelps REUCHMA L L 720 Lcd, TOFWEEICBIT HEK
T RTEDONENT A =T OEFH L > THIR L7,

4.EES 13, A EREREDMBZ FPHICTY ba—v LT, EOEFRIIRER
DHY XH %, FERME- L - BHREEOD L2, RIICKETETH S,

5. 84N, R Y7 LS, NAEMIZa Y Pu—LTE 2,

6. /N7 IVIE, PAERY Phelps RO BB L7225> T, LRI TFRITE %,

W

(8) Samuelson’s (1942, 1975) W BGRTAT OF W H R L ZDOEEM FI2H 5
EES J%iF

—_

. Samuelson 1, MADKIHEBIAKILL, FBRIRE T2 TS, MBORTOKRE
CHIET 513 E, BUFFSZI (government spending, C; + 1;,) O 7T ADFHIE, B
EWADTA FADOFM LY~ 5 2 &2 BGICEHEH L7z WBORT =0 12
BWT, BT, oMo, ¥allksEHThs (Slant (1975) b
IR AR 2 5% 30) o

2.EES &, oMWt %, 81 # EOERIEMYIEILZ R T, BT, £/,
WBURFICOEH LT, MBURTFORESCHFIET H13E, WHOMHORNE, ¥
O —fg k% 228G - SRR 2 SR L7zs EES (&, EERINGE 2 NAAL
LTW2DT, FofmmimiE, EEIG =0 ZFRICL-2 &% 5,

. Samuelson 1¥, WMBORTEREFEDIFEERNTRL TRV, EERROHT
HIEHTH DT, WBORT &BERE OMIRICE X2 THMIRTE %, EES i3,
FHENROMEL (the inverse) #FDF FNAEIFEL LTHEBKELTVWDLOT, HD
2, FEEIREZEERICHEZZ T, HRENOREHHICUWETE S, MK
FFERELTHIIE, HEFRIE, BY %L, ¥Yalliod, ToHEL, &b
DTHEKRKTH 5,

4. EBRIGE < 0 DYAIIE, MBEER TG > TN 20T, BKEEIZZD
T RN D, W, EBRINGL > 0 OEAICE, MIRERENCRE > TR T
DT, WERBEIZEDOHFPEZTFTH S,

OREERER BN RIF 5121, BUFHEEZ BB LT, o050 % BUFRE I $ R
MREND. LaL, FICMEBRTESRE SR LT Z &%, il
BNz, BRIV Th b,

AL RV OV T, HETHERTEEILELTH, WERTEBE X
LDIE, HHTIE RV, ERPZ ORI Z2HELZNS SNTHREEZGFO I, %
Vo RIARIZEZ X, 251F, EEEIERSG IO,

(98]

W

[=)}
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(9) Krugman’s (New York Times dated on July 1, 2012) FLIFIZ xS 3 2 BRA A ff e 3

—_

. Krugman &, WESZHANT VO BH & OERMBEBBEFICINTS, EROIERT
JBIZIE, T2 L 45, EES (3, BT B E g,

2. EES O, WMBURT %2 KE CRRL, WA 050 % BFRE I3 A
MEITSND R HIE, HEED, KFERD, PRI T5, Moz, mEL
JEHTERANOIRBBRBEC D 50 4l - BT BT 23HEREE, FHIRH o IS
FTERV AHEREE Y, MERREFEROLEIIE, MR TH S,

3. Krugman (&, FA YV ORMEBBEEDZARL P ONTVEE L -FE 2 2808
LRV &gl EES 13, WRGUTAE S, FEWEE ST 58 - %
FEDRYERTFL I L RBIFTRE LT D,

4. EES ORI, SbEMEFITEIIcERINTH, B FIBEAT, N7
OFIFEE, &l - W LT, ERNCHNAFEMEREEFICALL, BIEoN
AFHIiERO T Y bu— V2l LT, DRICPIETiETH S 2 &, FIZ k- T3,
iE, AR, 20a Yy b a— VAR TH S HEEZERE L.

5. BB AL, BRI LB R B EOMRE LIRS L IV AT ALTE S
N CTHb TOBMINT ¥ ADHIRT L ICZELTIUL, N T MIEg L THEL
ZWT, ERMTISN S,

6. MPFENF—ThoThH, HfitEdRE, EICE>TRES B AL, EFEIZL

%o T, HMHZRERBMANORIEZ RIS 5720 Th b, RIZEEIKIE, &

WD BOT, HIZ, HRMEEEREO BT & RN o 2 BN S

YASEDLBORDRO BN,

HERAN A 2 A 5 4 (Earth Endogenous System ; EES) 13, —I1TWw) &, OB
EVH BT DR EOBRRZ A - L BT E T, B, BN A
HPHNICBW T Y b Ed, g, MO ELZERLET, HEOT—-51T,
TPELEUREKEZBID L8 A, EES) 13, BIEOTF— ¥ OMICEFIZTS T,
FNEMIET HDOH, EODONAEINT A =% T, LODOWNENT XA —F1F, K
DB E VD HEme AR TEE LA WS, WM MR, MRS
NG A= FNMET 2UER DD T A M9, BTG (Buler 12X 2 127 ¢
WoHT) LRSS L, RIS T A L WO KIRIC D o E Lz, L
ML, LODOWNAENT A =5 ZBHOMBICHHT 2 2 &1, I - ERE LR
Th, MHTHLEHPTLEIHIIBDFE LI, 22T, LOOWNENRT -5 L
EES OREDH 5 I L Z KA L1272 TY, 72720, ZNENOHR (aspect) 125
B BGED 72 DR R I A S 2L T, BETLHOTEH Y DT
Ao 7z, FHEREY, MEIT— 2 LOoXAMEEICE, DHLAALETHLEEZ
TBhFEJ,

(10) EES 1EY4 bR : Sato’ (1981) Lie FiHEH D — DD -AFHI Conservation Laws
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EES (3, £® KEWT 7= X—2Td, ZOBTBETH, DRICBIFNO%
AR IR AIPORIE RO ZHUZEE Ly (L7225 THIREZ, BIREROBEAR - i
HAPORRE RO ZAUTTE L) RN Z NEROIEKRITHZ TV T §. ZORE,
BWAGHRZ, BTBRICBWTELRoTwET, £/, 7u—b2 byl
OBRIZ, BARAEICILE ST, BERRR R EERRERIIB VT, Bl
GUEHRFTETVE T, &I, BORREMOBKE (5 & LT total factor
productivity, TFP) 72SBLKE i KA ARHE ORI 0> 7 0 — Befirk =< 2 5@ L 750
FIEEE Ge, 1+ 0" &R 2HIE, EES OILGETE 72K scientific discovery T
HHEEZTVET,

L Lo, EIOL) ZNENREISIELLTE 20013, BIROIMNZ
EPNT2E T Tl ZOMRMDPEREREZJED THAZAL & REFHAZ MO R
(FA1Z, Ryuzo Sato, 1981, Theory of Technical Change and Economic Invariance:
Application of the ie Groups, Academic Press, New York, xv, 439p.; Fie#IFRIL IR T2
WA SWRAIME - R, 1984, 466 H, ShEEBEH]) o4 7w, EH 62 D
ORI 2hHB I L2 LRI YFIRTE DI, WTHALVRY TTA, Dnik
LD ETT, BES I, 29 LT, TOMY iz ElE=FE0B1 & o ThE
ETEFE L7,

R = e A DR I L 72 Y) — BER DU ISR A 2 Ao 72 7% 51X, EES 13,
L TZDOEELEEFFAFEROBEN ST BHBEH TS IEATL, ) —Him
X, &b Lid/ IV = —® Sophus Lie 2K L 7= )15 O (Samuelson’s
Forward (ZFEi8 @ classical mechanics of Lagrange and Hamilton) (Z[iiF 5 TwWE L
720 Samuelson JGAE D, FEFHFOBGD % W EF L OB LN 2B ANAD b1
THBY F L7 Samuelson JEE DRRFFIZBIT HEA - FEHILRELH] (1970, Law
of the Conservation of the Capital-output ratio, Proceedings of the National Academy of
Sciences, Applied Mathematical Science 67: 1477-79) &, F\W7i Z &12, —H.{ EES
BRI, EWELTHIZAD, GIHLTEE L. LA L, TNAEREINIC
Samuelson Y54 (285, 1981) DSEH 6 [2 DDOLAFHI] 158 L 723 DS,
Samuelson JAEDHEZRGRBZ ML TTHD £ L7

TR = e & DfkiE, 1970 AFIRFIS, UKL B RFEIZO ZUF RIS & o
BIIELE-THEY £9, ZWHEELREICIE, NZ BTk L7z, =20 (the
1980s & 1990s) Ph.D. @i sCAEBGBFEICBWT, BEYRT K77 4 2%2453T, SHIZ
FoTHBN E¥. =20 PhD. i XfEBE, BIED EES OMBEITIE A F L7 L
ML, TOLRONZEKRAER, £ 6 [2 DOMRAFAN] 2 NARIEFRALICH O 1
B2 X9 B4 HOKEE (0L FF%E LD 2012 F4EY) »5idm, ZHR
HEAEAMIVWHE I/ L %, S0ANAHLRECESTBY 9,

IS OREHE L N% X, Monograph (576, 2013) 12L& % Notes of Sato and
Samuelson (1970) on Sato Ryuzo (xv, 439, 1981) |2, #oH S TW/Z2&F L7z,
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HEEE D SEEDERLSA : from Parable to in reality socially by area

B DL BEERFORFEORME, FHFTT. ZoPE, HE0EFICS 5
Ly a L, PFEORLLT, HAAGOEELEEEZRLET, ZETL L
M

ZhUE, FHEOGEHOHPHANTHHTE T, 2 L2»I2, PREOMMIE, Hh
EASHARIZEE L. LAL, TR HHOEEIMEADRIEZ KA,
PN LT, FETICOAMMPH & &, A%, MAZRL TRV LAICTSI L
%<, ZOWX, MR, W, WA, B OREEEEE, B, 7YT7, RELIAAD
9. OAGLT, XM, R, X, TRTUTHLZLZWEL OLTFIIRY, &
BT, WEEWEFEL @A LT, #HRICHGZ 3261, FHISEWIREZBIM L
T3, FHHESADOWIMEY T, WHARERZAKIZ, L oERIE HAN
kb L), TL2ICHEDE L. FREKRRBWIIRAT 2E5WZEDEIZ,
FREINTBYET, brdl, BHOHRBKVHIRT, TORKARDOEDLEIC
28, BHEARE V) X9 %, BRICHT2HEE K781, 22 3mEhs
WINPT H E FE A, OO 2RI, AELTWwEE T,

FAOREHIE, ANEOE > TERHORREZFREL T, IZLOTHY LD F
To ¥ THNIFEM ORI (level of spirituality) %, I I HRBEZOHZ, 75
TELTARA =V ELET, HaRAE, &2 EE SN ORI % 0 5 KF
LEEGCEHLTHILLTEY £9, X, £N%E Cross Roads Scientific
Discovery Diagram & %4201 % L7z, ¥ < Green-oriented economics & L CHIFED
Monograph (“Earth Endogenous System”) ®D# 1 (2, —#0 behavior economics & @
X% &, BOX D TH Y 9, RFFRERFSL, afyo—i%
HoTHEY 5. —HICIE, HEBAOMIIL, BHLDIZBNINNTT . HFH
X, £ ThHhoThH, HARFELB L EFRFETICHEOR TRV L2 Wk %
72D, BAEM SR EER SNL L EZTBY 3, g, fITLx 9 ?
WA =ZHEVIHHATT, T ITEMHELRGEEZ R ITHRMAPESHFETE
COHERETHLMAINTELOTL £ )2 ? ) —F —RBORISEE DY THOH;
DRI (level of spirituality) = HHHEIZHIEL T, FICEHZRZEVWTE /20T
T

FMbESRIE, FCEREIE, WHRICVELE . PHE, ZomEzd)0F F
KO ET, ) Thwvwe, PEErD T, HOPIEZLEEA, ¥7HD, 3
D HEFEFICEDT T, L, FUPLETT, Cross Roads Scientific
Discovery Diagram % Ji{5F L°C, FHFOGEHOHPHIATEIE X, TT,

NEUL, BTFoREREEHIZ, BFEHYELT, SHIZEYE L. LAL,
A5 =%y POKRIZA-T, T2 10 4E1E, Kant, 1724-1804, D ) 1EHRAB O
BTS2 2 TR > TETEB Y 3, IENHLHROT SR —8
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HEONTETBY 9, Kant ORIE, TALKRS 0 7 4 H DKk 5 13 4FHAZ
DI o 72 LIRFEN TV E T, Keynes 13, HEKEOFE, b )ilFzLx
CTHWHHR 2L T BHEMICHE, IMF RIAEBILE L2, 220X %
WRBPFLZEBL TR WOTL & 92 ? FHEOEHOMPHIIB T, —FL, £
DOJimERL7=DI, Samuelson T, Samuelson (1937, 1940) 1%, HADRIHIZH
LT, RESh7zafkiEz T, ZoMEIREZMEE Lz, ®dHIZ, Jorgenson
(1963), Jorgenson and Griliches (1967) A& Z %, WMEFZMERSELZ L%, &
AREBEE, BEMICEEH L7z, ZoBEI10h, BEShzefKER b L
720 Samuelson (1942, 1975 ¥i$%) &, EWEEOWBRTIEODOYEIL, ok
b, MEOFHHTAILZAMLE L, oML, 4HFEFCEHRINFTTE
Tl BETLEIID?

Adam Smith PL3E, BHEFTOLRFHAETH, FE - o v 2% 5 70
Mo TEEL - = RE I, EOTEE LA, WEMERTT, AL kox
7 a3, FIRTTADT, MikAYEL AL A5 TE I
Ao TEEDBIC, MWERTIIHETONEAHEE LTRBLONTEF L, *E
WEEOMBORT % WD 5 L, BUFFHMOR (74 FAFHE) BSHFEToT,
% OENE, ZEHRSN, WBORTEBHSICERL WY RIFY 2RI T, %
hERRLTEF Lz, 72, Samuelson (1942, 1975 Tidk) OFREERIGTEN] H AR e
TL7 RETLEL I H?

[ RARFRIA (SNA, 1993) &, EFkAHMTH - T, BORAMO Y AT 2L LT
X, REE%72OTY, 72, BOEANOY AT LHBERES I THETE T A,
ZOMHIEZ, 29 TY, M, FHEWEEHOMPAIZIEE 272012, KITRBITE
WG, TRC, BRICESBER I3, FHANRMTH ST L, NifREBEICK
ZMBLE T 2720, BiMEIE, RESDH Y A, 205 2F0, Hifk
DRI TT . FEEM R Z 9 @s0E, RSP RO TT, L
BT E T 7 513, Samuelson (1942, 1975 Fisk) ORERAI AW TE 3. M,
HRIGIE D7 — 5 R—AFFHHTEIC LY £ LD L L, ThehoF—75
NR=ZAP[H—E W) ZEIEFRDEFTA BLEA—LHIE, WOPDF—FX—=2
X, ZOHFEMIEE < LET,

XL, W, MR OOF - R— 22 EHTE T Lz, AFKiE, Kamiryo
Endogenous World Table (KEWT) 1.07 LAk, 44FE 1 D KEWT 6.12 2554 T3,

2) PWT 7.0 and, EPWT, v. 4.0: http://www.pwt.econ.upenn.edu.
BEA: http://www.bea.gov. NBER: http://nber.org. KOF: http://globlization.kof.ethz.ch.
ddgg to 10 sectors: http://www.ggde.net/dseries/10-sector.html.
EU KLEMS: http://www.euklems.net/euk09i.shtml. Real-Time: http://www.philadelphiafed.
org/research-and-data/.
OECD: http://OECD.com. UN: http://unstats.un.org/unsd/snaama/selectionbasicFact.asp.
IME: http://imf.org. World Bank: http://data.worldbank.org. KEWT 6.12: http://riee.tv.
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ZNET, BHE KEPOAS— LT, F—FR—ZADOKBIZODYAHT L
726 Monograph D% 14 (%, Samuelson (1942, 1975 F&k) OFEERIYZRFEHICALETTE
DEd. Kb, RN T, RFIEARN T, BElE, AWRgE EhE L,
LAL, 228k, BLEEPOBEONIEMSVEBLF L, wiigltunizoT
To MR R OBA, FKEHERE L, FEETTTL, FFREIIEHRL F T,
EABRANZ Y I APENEWRIZLIZOTL L) P

4 HE TORFEFIE, FELRENEE LTEF L, £ o, 1980 4F
LA, AR BT 36 % FLRE S > C & ¥ L7z, R&D, learning by doing, human
capital, education %% T, WS LTHIHLWETVISHTEFE ST, LarL, &7,
RRSH D ETL, FILOBEKNTEIEA, T— 713, FELLL, ZOHRE,
NIA=F B LCRESN, Mamd#nT . 2RI LT, KEWT6.12 13,
Cobb-Douglas A %L % continuous 7> & discrete \ZHxifE S & C, it NE(L
(purely endogenous) % ¥ T & F L7z, discrete Cobb-Douglas A< fEBI%L, fAETE
F Ao Keyesians 2VEMEMMATE L 22724 61F, HDWVIEE W TREMED D
DE L7, EHOYE, AEMBICRINTYELOo0NENT 2—5 FFLE,
Monograph @ Notation ) % —>—>, XITHEL T, HEICFHEOES v X
IS, T=F -y bEZZTHAELRND, DT Lz, 2hTH, MHErEn
TeDIE, T L) WRER K - HEH % R AARET T FAo, EIBSIEIR W BUNGEL
Z, TRT, FEWISHNAALT 28T, FREE & EARME OIS tautology 12
fGo TWVADTIRZVHALE V) BEEIIRT LD, M2 HPY EL LoD
WAIRTG A —=51%, EARNTA=5TE, EKTD, kL LTEAWIZHET
BICLET, 2o8ix, FElxEdT. — WEshs L, fitl#EsThED
LOFIIEES N HEEA, T0Lk, CAZRENCD, LEMIC#EHSET, 22T,
A& TV 2 OHY, Samuelson (1937, 1940, 1942, 1975 Fifk) OPLERIIEFEII T, 3
UMM E < 7 aOMHBEE L OUEN AT H5RAZATHESNEL
720 Samuelson (1937, 1940, 1942, 1975 fi§%) OHGRANIFEN D B o 51X, 4
H @ Earth Endogenous System (EES) & Z®HAfR{lE L T?D KEWT series, © L T,
4E4:0> Recursive programming at the transitional path (2 X 2 #li5fiE, & 0 Hh o720
T3 T_TCUE, MHEIZES->TBY £,

ZD XD BHRERITIEDO VI ZOoDORE LRIEGW TR, WET— ¥ LatT— %
& DOREEAE O BIR & BOFTIM & IEFRM & OBy /NF » A TF o KEWT series 1,
International Financial Statistics yearbook, IMF 7 5RO 7— % ZICICLTHB Y T3,
10 IR SN/ EWERET — % % 5N 15 1ZHE S N7z financial/market &M T — 5 &
CPI %047 — % T3, KEWT 6.12-1 75 KEWT 6.12-5 £ T, #H7—%
(1990-2010) TH Y, 81 #EAEMRIZLTHEY 3, KEWT 6.12-6 1, 9 7 [#% %}
UL M7= (1960-2010) T o EIFEORFBORIE, FEWHENLET—5 %
fuls 2 plan-do-see D T ¥ b T — L AME) & F 3, plan-do-see 1&, —IFHYICNAERAL
ko728 &2, Yav s ez, HEFEFEA. L2L, TOTEERE, R
WA DO7=DITHIT ENBVEDTT, LWEIKT, business cycle T L F 7
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itHHE T, ZOLI RT3 ET A EWEENET— 713,

financial/market EHEDHVEZFEHLTED 9. ZOEIFHRERIZE T, N7
DOFFIPIETE 3, FFlitREOKESFMLTEY T3, 72, ADOEHHERIC
I L7ZJEARGEE S, WAL Y 7LD 3y ba— b N E T, Adam Smith ®
WRPHILF T, EBEOT—51E, HICNET—50HLHHLNICH 5720

BEICE T, EBF—FANAETF—FICEDE S22 T2 VLD TY,
Samuelson % & { fifi o 7z Parable & in reality &1, HEDDDITHRAEINTETH

D FEF,

RiEEHLE LI2FAL 2hzRICLAERDOZOOFANL, EThdHY 3,
FLBE L, BRI OEHMNICBEL T, FEBE, M—ETT, ZLT,
ﬁAﬁ%Dﬁ>’ﬁ#niTo%®ﬁ£w«®ﬁé , AYHPET D D TTA,

2T, ORI kaf&ifoié%ﬁfméﬁ%mﬁﬁ Z, HEETT,
%@7% IHNFET. FOHFEMAOHEIE, EHOY—F LBORIEH OTFIRE
T¥o EROBESRAKARE ZIFAN, JURICHEZ LT TV TEE, V—%%
%z % spirituality D ¥ v FASEAD 5

HELZTRE T WO H 2 HPI~OFHEIE 81 #EOD 21 FHOHREATDH, X
HOTHNLDTT, 72750, Kk - ¥ EAOELIEATRICEVKED T —<
T ZITIE, WEMAERKIZHL 720, iz ) A, OB 2 HPA~
DL, $CI, FROFOIBIZHY £9., 2olkE, NERH) 7.
LOoDOWANNT A =5 12BIFHN, b EoWERNIE, FhEnNsT 5L, AUl
0 E9, ML, SWOTIOREN RS S, B BERABIORLEL DT
Fo RFFE, MBEMRIILTEF L, 29 Thwve, b H, BRI
2720 TY, LaL, RFADOEHO—DOTH B EAFELERIZ, Eo k) izv
ONETH, BEMWIHEETEA FREERIE, WHEMEE IR ENE T,
B & D FERE DB IZBWT, —ERAIIC, RAADOMEBERIZI Y R KOF]
WERAEHTEL L), IV ME—VWETT, RHICHLTPEIRD A,
HERNAE Y 2721, BENCEAR Y AT A Z2EAAL, 20, TNeilz Tk ik
T&ET,

wk®mmkmﬁﬁﬁ mﬁmﬁ%tbf,%awﬂﬁwﬁﬁt%%ﬁﬁéé
{ Dk K,#%kufwému,E%@%éwﬁﬁﬁ&%®ﬁwm&ﬁ&%
MOEHIIE L F T, 2RI, —A—ADWE - BE—ERKE LT, KHKIC
CBMFEOEZEEZTL & 9 do HEMOFHIL, %mﬂmnH%le)~5K%ﬂf
BYET, 2L FRONAPREL BLEEME, Thaiciroztw
I DIF, BEEPSEGEWTT, RO/ 1L, WAEY AT LAOFETIE, WER
EMERETY , fAPMCHHL LD E v BRICAH SN E T, Yo - %Aé%bﬁ
T Ao WAEBMESARIE, AROMIEITINLITIST 2 2IBET, #HIZT
T AHEFREN T T, VL SHIANOEHRZE DIZRIEDL LI TET A,
REF KIS second best & SNTWFEFT, REFFKIE, WEXHOLRNT, RVl
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DY ZRT—H—FREBEERHADITE Lz, iR, REFRIE KkoEhrk
DICHFITEREL TEFE Lze REFFHED first best & 7% 5720121, MARNELT
WBEOTL LD ? HREDH VMR E V) RADRIRTY . WECHIAKE D
AGRAMRICHIET 2 &, BREZEBML TELPETHL@MATE, Lird, WHEL
BIZHHEES LW KD &) 9, MiiHIc L s iBitn s 750 3,
FTRTIEIENLRED I AT AIEDLHEL EHFEZONT T, first best 1, I
WA =72, o, AP, KtRER—-A—ANCEBEZ B2 TLEofE
FTHVWTWENTYT, INTZ, ZICLD MW RIHELDO LI K LEONF T,

first best 13, WEAZTVWBLERO—A— ADOEHRDOEHNTT, WIS, B
ENDHIFHDH, EHTE VLWV EROARTY, #iRiE, —A—ANET FTH
&G & IR TRERICET 2 D DD % 2N EHRF 7% best ~DIFIZ 7% > T
WHDTLE ). YATARFEICEETY, BEU, R T & 0 0GB
TYo EBANOTTEADELVITIE, HERSDSENDL L) FRISH, 05w
RAHEE 3, ZORKDIRIINZ, spirituality DKEEZ % LT Y OB RYEE
HWoZLllh ) h 6, GEENTEBY £3, Cross-Roads Scientific Discovery
Diagram f%& & LT, HWERNAET AT L ZELRDSXZ FF . Monograph # 1 12,
FTH o THRAELZHUTT,

Note: Topology between circle and ellipse: a supplement within scientific proofs

There is a circle behind the hyperbola. On a point of 45° of the diagonal that crosses
the origin, a point of hyperbola crosses a point of the circle. These points form an
equilateral rectangular triangle. Contrarily, the ellipse differs from the hyperbola.
Topologically, the ellipse locates above and below the 45° of the diagonal. The
connector is a rectangular that forms the golden ratio, 3, 4, and 5, related to Einstein’s
great discovery. The golden rectangular prevails and is involved in imaginary and real
numbers. Physics and element chemistry have already accepted both numbers within
scientific proofs and try to prove theoretical proofs, further empirically in this world/zone.
The imaginary numbers are indispensable to the spiritual zone coexisting behind the
physical zone.

The author’s Earth Endogenous System (EES) holds without introducing imaginary
numbers. A reason is that the hyperbola, the circle, and the equilateral rectangular
triangle exist, simultaneously with ‘space and time’ dimensionally as one. Ramsey, F. P
(1927) correctly expressed his topology of ellipse, below the 45° of diagonal. To leave
this fact for the future, the author here clarified the relationship between the circle and the
ellipse on the topology. The ellipse is now more definitely defined as a series of wave
that presents one real number cycle and following half a cycle of imaginary number
(abbreviate its empirical proof herein) .
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(%) MEEM L ORARBAR - BEAREN O FEPH NI B W T OHiRL

BB Z DE R H D £9. Frizils 45° OWAMOH 5 — 512, il
WO—ITEMDO—1 KLY T, 2D X9 LR EHD { { 2 D5 HE S
SHABTE. T, WL 45° ORI E VR R VL B ILEZ o F T, 45°
OO 1IZd, T2, FIZd, dEMICEZMrANE T, BRICH-> THD <
{50k, HELOMBRE MR L2 EfM =/, Bl%H, Einstein OJFEM AR F 2 728
=ML TT, 22T, FERERREIAEL £, W - B3P0,
ZD X Y% TICHFENIEHORPNIZZIT AN TE Y £9. B, BIHSR
LB 5T,

FHROMWIRNEY AT 2%, BBENAELL 2T E, fRICHFRTE2EE2
TBY T3 W - 1 - 80w A= MIE5T TS - 22% [HIFICHLD A A T
BLTWBD T, Ramsey, F P (1927) 1%, fAHESEmC, MHZIELCEHL
F L7 TORBERZRIRT 20, 2218, HEBHEEOMHBERZWMRICL
L7z #MiE, wEow LIROEZ (16 June 2012, Osaka) (24 5T, —BZ OfLiE
DD D £ L7ze REmiiciE, MMM REOBEEIIE O (one wave
of real number and following half a wave of imaginary number) ZJEH L E9 (D5
W72 AEIE A ) o

B, bhYRT L B2 ORTT, EBEEERED O REINE, —2 9 ((10)
EES IEX4{bDMRE) 12 EHTEBh 9,
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