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The endogenous system is composed of the endogenous theory and its data-sets as practice,
where theory and practice is a unity. The data-sets are called Kamiryo Endogenous World Table
(KEWT). KEWT is renewed by year, accumulating the data by country. The current KEWT
5.11 arranges 65 country data-sets, 1990-2009, by sector, whose original data come from Inter-
national Financial Statistics Yearbook, IMF.

The essence of the endogenous model and system is explained using the Cobb-Douglas

production function that is composed of endogenous equations and corresponding hyperbola

equations. The philosophy behind is geometrically explained by applying the Positive and

Negative principle to each of hyperbola equations. The author, except for this paper, stops

the citation of ‘t Hooft’s (2000) conception of the holographic principle, listening to his

advice that the author should be free from his principle. This paper reconstructs the
author’s own theory and practice based on geographical philosophy that matches the Positive
and Negative principle inheriting for the last thousands years in China. The author, even
though, confesses that the Positive and Negative principle and the holographic principle have

a common root and foundation to some extent when human spirit becomes close to the

Nature both overlaps completely, free from the separation of natural and social sciences today.

The above paragraph shows the author’s final stance to the endogenous model and system.
For memories, the author explains below the background of the above paragraph. The author
decided to take the above notion fortunately when I happened to meet Gerard ‘t Hooft on 26 Sept
2011. Before that, the author had had a little different notion. This is because the author had
believed that natural and social sciences have common phenomena since both sciences have a
root from the Nature. The author have observed in KEWT series: the results measured at the
endogenous system in equilibrium overlaps those found in quantum physics from the viewpoint
of two-dimensional hyperbola and ‘space and time’ as one-dimensional. When human decision-
making does not stand for human cooperation but for selfish fighting, as seen in this world, social

sciences such as economics and econometrics are distinguished with quantum physics and ele-
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ment chemistry. This is his notion. Then, social sciences differ from natural sciences. The
vertical asymptote of a hyperbola, nevertheless, implies that the plus and minus seem to exist
each at the extreme but, simultaneously integrated as one or one as three (plus, zero, and minus).
This world reflects or transcripts the above result everywhere and any time, even though invisible.

This paper intends to record the notion of ‘before 26 Sept 2011’ involved in the endogenous
model and system. The current situation in this world is extremely close to the polarity of self-
ish mind, far from original human mind. If it is so, it shows the Negative polarity, far from
moderation or the golden mean in philosophy. It implies that human mind turns to the Positive
or cooperative mind closest to the Nature, as shown geometrically by hyperbola. This is a rea-
son why the author leaves this paper for a record.

This paper philosophically deepens what is the endogenous system and incorporates with
(1) ‘t Hooft’s (2000) conception of the holographic principle and (2) Iyonoishi’s (2010) universe
conception of ‘the zero point,” that integrates spiritual and physical zones, with the zero
point. Endogenous data for national accounts created at the endogenous system, to some extent,
prove the existence of the above two conceptions. All the data of the author’s two-dimensional
endogenous and hyperbola equations in the physical zone prove: 1) One-dimensional space-time
is involved in the two-dimensional, 2) Partial expresses the whole, 3) All the data at one specified
year are consistent with before and after the specified year consistently over years. These three
phenomena universally hold at five-dimensional of the spiritual/imaginary/zone and, at six-
dimensional at the physical/scientific zone by adding one-dimensional, vibrations i.e., swing or
idle, to five-dimensional. Ishida Shizuko (Iyonoishi, for the last twenty years) has discovered
and proved using visible materials hitherto. In this respect, ‘t Hooft (2000) and Randall (2005)
stay at the physical/scientific zone, whose boundary is shown by the black hole or D-brane at the
string theory, differently of Iyonoishi’s final zero point. To some extent, the holographic prin-
ciple is numerically (using national currency) proved by the macroeconomic endogenous data-sets.

This paper presents a sort of base-paper for the author’s final endogenous system (Jan.,
2011). First, the author explains what fundamental characters are involved in the endogenous
system. Second, the author summarizes interpretations about dimensional concepts, clarifying
each concept differences in relation to the endogenous system. Third, the author presents evi-
dences of the holographic principle at the endogenous system, geometrically each by each arrang-
ing what are proved by the endogenous system. Fourth, the author picks up three favorable
articles in reference to the endogenous system and interprets each contents: (1) Carmen M.

Reinhart and Kenneth S. Rogoff (2011), in such that actual and endogenous data are closely
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related and the differences often extinguish in the long run; (2) Franco Modigliani (1961), in such
that the structure of his modeling is related to the endogenous system, starting with ‘discrete’
illustrations but constructing a ‘continuous’ market modeling; (3) Robert E. Hall (2011), based
on his long experiences/insights with evidences. Fifth, ‘concluding remarks,” broadly referring
to the current aspects in the literature, convinces how important policy-methodology is, suggests
what actual data should be first added to the current data-sets of KEWT 5.11, and thanks for

ceaseless IMF’s efforts towards the spirit of Keynes (1944).

1. Six characters of the endogenous system

The first character of the endogenous system is ‘organic’ such that each data of all possible
parameters and variables are wholly consistent with each other, organically without any assump-
tion and towards dynamically balanced ‘moderation,” as shown in monism, the Oriental philoso-
phy, or the positive and negative principle. This is because each data is endogenously measured
starting with the measurement of seven endogenous parameters, together with the simultaneous
measure of endogenous capital and its rate of return at the endogenous-equilibrium. This leads
to such that each data is a part yet a part of the whole.

The second character of the endogenous system is expressed by 24 hyperbola equations
under two-dimensional. The hyperbola equation has three cases; vertical and horizontal asymp-
totes are; (1) both zero, (2) both not zero and, (3) either vertical or horizontal asymptote is
zero. Each equation is partial yet a part of the whole, reflecting the above first character. The
hyperbola equation does not directly have space and time. In the literature, space and time each
constitute three- and four-dimensional. Two-dimensional of a hyperbola equation, however,
expresses a whole consistency by country and year and, over years. This fact implies that the
whole consistency takes in space and time as one-dimensional, as Einstein discovered.

The third character of the endogenous system is policy-oriented. Seven endogenous param-

eters” wholly determine real asset policies. These policies constitute primary ‘causes.” A

1) As explained step by step below, seven ‘endogenous’ parameters are: (1) Net investment, (2) Popula-
tion, (3) Qualitative net investment coefficient, beta”, (4) The capital-output ratio, (5) The relative share
of capital, ¢, (6) The diminishing return coefficient, 8, =1+ LN(Q")/LN((1-")/B"), where B =
(L' (n(1 =) +i(1+n)) / (i(1 - )+ 2" -i(1+n)) and (7) The speed years 1/ A", where A" = (1—ayn+
(1-6,) gi and the rate of technological progress gz =i(1-f"). Conditional parameters; 6, and 7
which are solely used for controllability of the endogenous system. In the endogenous-equilibrium
by sector, Y = W+ IT= C + S holds with capital stock, K, and its rate of return, "= IT/K, under the
equality of income=expenditures=output, Y.
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given balance of payments and a deficit, government and private consumption, and population
are given values in a sense yet these are converted to endogenous from actual. The results of
causes are shown by other data simultaneously by year, without any assumption. This means
that the whole data reflect the changes in policies such as revealed by Lucas, R. (19-46,
1976). Itimplies that mind is first as causes and body follows as results but, both simultaneously
appear. Indeed, seven endogenous parameters wholly control policies and changes in policies
by year and over years and, so as to turn to be a well-balanced.

The fourth character of the endogenous system is that actual statistics data do not go away
from endogenous data beyond a certain limit, as long as actual data remain at the endogenous-
equilibrium. Actual data are selected from International Financial Statistics Yearbook, IMF,
and, several data such as the balance of payments, deficit, government and private consumption,
and population remain given or actual before being endogenous. Endogenous taxes are mea-
sured as a size of government and compared with actual taxes when actual taxes are available in
national accounts by country. Endogenous data is dynamic and balanced in equilibrium and,
each data is ‘numerical energy.” National culture/preferences are preserved by country and, the
same results never happen over years by country. As a result, a concept of forecasting is not
fitted for the endogenous system and its data-sets.

The fifth character of the endogenous system is that endogenous data are divided into two
sectors, government and private. The division differs from national accounts classification and
each component. The fifth character is deeply related to the above four characters. A system
for national accounts (SNA) is supreme record-oriented and indispensable as an actual sys-
tem. Policy-makers, however, need endogenous data that transform the SNA by dividing the
total economy into government and private sectors and using just before final income distribution.

The sixth character of the endogenous system is the neutrality of the financial/market assets
to the real assets. The KEWT data-sets have yearly proved the neutrality of the financial assets
to the real assets, using money supply M2, ten year national debt yield, and the exchange rate,
each by country and by year.”

The above six characters have been gradually found and steadily realized for the last ten

years, along with the improvements in the numerical expressions of data-sets, particularly towards

2) The literature under the price-equilibrium has to positively take advantage of financial/monetary poli-
cies to support real assets. The endogenous-equilibrium endogenously uses real asset policies (host)
and financial/monetary policies remain supplemental (guest). When financial structure analysis such
as Rezavi, Gibran’s (#135, July 3, 2011) uses endogenous data in parallel, the results must be much
more consistent over years.
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the optimum range of the endogenous-equilibrium. At the same time, the author has tackled
how to justify the unique existence of the above six characters in the endogenous system.

The endogenous system has followed and absorbed all the performances and gifts preserved
in the literature. In particular, the author has confirmed the stand points of methodologies in the
literature, using Paul Samuelson’s articles in his life time. It is a fact that Keynesians have not
used the continuous Cobb-Douglas production function while neo-classicists have pursued this
function. The author had kept in mind a ‘discrete’ Cobb-Douglas production function soon after
the author was nominated for the Brooks Prize Award to Master thesis, MIT, June 1974. The
author began to challenge for a unique discrete Cobb-Douglas production function when the
author became a candidate for PhD at the University of Auckland, New Zealand, Nov 1995. The
author’s PhD Nov 2003, nevertheless, completed a unique recursive programming for the transi-
tional path, without using endogenous equations. The author proved that non-linear was solely
solved by recursive programming. The author could not complete a full set of endogenous
equations by the time limit, i.e., within eight years, although three of seven endogenous param-
eters were insufficiently settled. Samuelson (1956, 90-93) and Samuelson and Solow (1968,
537-562) proved that linear was solved mathematically, related to Euler-Lagrange, Lagrange-
Hamilton, maximizing and minimizing, based on matrix, and without relying on recursive pro-
gramming. It was Feb 2004 when the author formulated equations for beta’, the capital-output
ratio, relative share, the growth rate of population, and the ratio of net investment to output in
equilibrium, but still having a few hidden parameters such as delta and lambda unsolved.

Seven endogenous parameters and each equation were revealed in the discrete Cobb-Douglas
production function. These parameters determine real-based policies and all the results by
year. The author presented KEWT 1.07 in 2007, using nine countries, 1960-2005, simultane-
ously measuring endogenous capital stock and its rate of return in equilibrium. The current
KEWT is 5.11 in Jan 2011, for 65 countries, 1990-2009. During these years, the author has
experimentally accumulated methods to measure the endogenous-equilibrium or the speed years
by country and sector. These methods improved a universe measurement of the moderate range
of the speed years. The price-equilibrium is immeasurable and does not present real-based
causes. The endogenous-equilibrium is a surrogate for the price-equilibrium. The author now
dedicates the current KEWT 5.11 to Dr. Paul; if KEWT 5.11 were available when he was living
his performances were endogenously proved step by step. The above story clearly shows that
the endogenous system owes its existence to the literature, without shifting the current paradigm

such as Kuhn’s (1962, 1970) to a revolutionary paradigm.
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2. Contact with the holographic principle in physics

The above story, however, remains description and does not justify the existence of the
endogenous system. The endogenous system needs a universal theory. What conditions does
the universal theory need? There are three conditions® for theory to be universal: (1) People of
the world consent the theory; (2) The theory is common to the world; (3) No change eter-
nally. No one justifies the existence of the endogenous system without the above three universal

conditions prevailing in the world.

2.1 Contact with the holographic principle in physics

Is there a universal theory to satisfy the above three conditions in the literature? The author
asserts that holographic memories in quantum physics are a universal theory. Dennis Gabor
summarizes “Holography, 1948-1971”% in IEEE Xplore. And, Gerard ‘t Hooft” (June 2000)
summarizes “The Holographic Principle: Opening Lecture,” (see http://www.phys.uu.
nl/"thooft/). The holographic principle requires a ‘two-dimensional function’ in the vicinity of
the black hole, where this concept is difficult to prove, except for observations and experi-
ments. The endogenous system data, however, are most congenial with holographic principle,
from the viewpoint of dimensionality.

For important reasons, the author here cites the following five statements (Italic is the
author’s) in Lisa Randall (2005), famous for best explanations without using any equation.
(1) Randall (ibid., 418, Chap. 22) states that there is only a single brane—the Gravity brane as
an infinite fifth dimension. (2) Randall (ibid., 434, Chap. 23) states that “We’ll see that not only
could space appear to be four-dimensional when there are truly five dimensions, but we might be
living in an isolated pocket with four-dimensional gravity inside a five-dimensional universe.’
(3) Randall (ibid., 451-452, Chap. 24) states that “T-duality applies when a dimension is rolled

up into a circle’ and that ‘mirror symmetry says that six dimension can be curled up into two very

3) Miyako Udatsu (2008) “Introduction of the Positive and Negative Principles,” p. 7.

4) Gabor, Dennis, “Holography, 1948-1971,” see Proceedings of the IEEE; Vol. 60 (6): 655-668, June
1972; for previous papers, see References at the end.

5) For the original literature, the following Note 26 is added: “G. ‘t Hooft, “Dimensional Reduction in
Quantum Gravity,” Essay dedicated to Abdus Salam, Utrecht preprint THU-93/26 (gr-qc/9310026); id.,
“Black holes and the dimensionality of space-time,” in Proceedings of the Symposium “The Oskar
Klein Centenary,” 19-21 Sept. 1994, Stockholm, Sweden. Ed. U. Lindstrom, World Scientific 1995,
p- 122.
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different Calabi-Yau manifolds, yet the resulting four-dimensional long-distance theory can be
the same.” (4) Randall (ibid., 21-28) explains holography under the title of ‘Three from Two,
referring to ‘t Hooft on page 232. (5) Randall (ibid., 173—174, Chap. 7) explains, most sug-
gestively to the endogenous system, ‘The Friedman-Kendall-Taylor deep inelastic scattering
experiment,” Nobel for physics, 1990. Their physics experiment differs from macroeconomics
yet, the author has all the evidences at the KEWT data-sets that thousand elasticity experiments
by value/ratio scatter and, never repeat over years by country. The author indicates that physics
and macroeconomics have a common character in terms of dimensional phenomena. A decisive
reason is a condition that national accounts are expressed using money/currency all over the
world.

Now, the holographic principle stated by ‘t Hooft (ibid., 13), to the author’s understanding,
is summarized as follows: The holographic principle appears in the relationship between the black
hole and the dimensionality of space and time. This principle expresses ‘one-dimensional reduc-
tion’ in quantum gravity. Suppose that four-dimensional exists here. Then, three-dimensional,
instead of four-dimensional, expresses the whole picture of four-dimensional, as originated by
Gabor (1972). As a result, a related discovery is derived; a particle includes information of the
whole, though the whole may not be clear at the particle. It implies that a part is inherently
connected with the whole. Further, this connection leads to a discovery that quantum informa-
tion may have the past and future information. Takeo Oku® ( Feb 2009, 62, in Japanese) indi-
cates that these conceptual discoveries still remain concepts. Are these concepts proved practi-
cally? The author advocates that any concept is proved only when the concept overlaps its
practice or action; practice is essential to proof and justification. In section 2 hereunder, the
author continues to put in order the above concepts in the case of four-dimensional. And in
section 3, the author will list up the evidences for the unity between theory and practice that

prevails over the endogenous system.

2.2 Contact with the relationship between the physical zone and the spiritual zone
For the relationship between the two zones, the endogenous system absorbs the idea of

Iyonoishi (“Words of Life,” Feb, 2010, 20-33, 51-53; in Japanese). Iyonoishi universally inte-

6) Takeo Oku (Feb 2009) “Is success rule proved scientifically?,” p. 60—62 and 6676 (in Japanese). He
does not use holography but use hologram. The author puts ‘holographic’ in the endogenous sys-
tem. Dennis Gabor uses ‘holography’ and ‘t Hooft uses ‘holographic photograph’ although each
stresses the same differently.
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grated the whole relationship between the spiritual zone and the physical zone by using curved
geometry and element-chemistry. And, Iyonoishi, using visible material, proves that the space-
time constitutes one-dimensional as its character, although the counting of space and time is
physically two-dimensional. The spiritual zone is composed of five-dimensional; two-dimen-
sional for the plane (the x and y axis), two-dimensional for space and time, and one-dimensional
for ‘spiral’ rotation, as the 5"-dimensional. The physical zone is composed of the above five-
dimensional plus one-dimensional for vibrations (swing or idle), which are required for the
existence of physical zone so as to jump over the spiritual zone. The ‘zero point’ prevails
everywhere at the boundary lying between the two zones. At the spiritual zone the above ‘spiral’
rotates from right to left while at the physical zone the ‘spiral’ rotates from left to right; always
reverse depending on footing.

The physical zone is the object of social sciences, where dialectic is used for proof.  Iyonoishi’s
conception seems, to some extent, overlapped to the current findings at natural sciences. Nev-
ertheless, her conception differs essentially based on a universe philosophy, to the author’s under-

standing.

2.3 Iyonoishi’s zero point as a boundary versus holographic principle’s black hole

Now the author clarifies essential differences of concepts lying between Iyonoishi and ‘t
Hooft, in particular the zero point versus the black hole. First of all, ‘t Hooft (ibid., 13) indicates
that the particle states require a two-dimensional function in the vicinity of a black hole. The
two-dimensional function is really a marvelous concept, yet this function stays only at the
physical zone, differently from Iyonoishi. Iyonoishi has the zero point as the boundary between
the spiritual and physical zone, with one-dimensional space-time.

Each characteristic essentially differs at four conceptual aspects as follows: (1) Iyonoishi
sets the zero point at the boundary of the two zones, where the five-dimensional spiritual zone
turns to six-dimensional physical zone, helped by one-dimensional, swing or idle. The holo-
graphic principle stays at the physical zone and sets the black hole. (2) Iyonoishi’s zero point
exists everywhere at the boundary of the two zones. The black hole of the holographic principle
does not refer to the spiritual zone, naturally due to a limit of sciences in the literature. (3)
Iyonoishi’s space-time implies that space and time constitutes one-dimensional inseparably and
Iyonoishi proved it at the physical zone. The holographic principle has its three-dimensional
(the plane and the space) at the physical zone, but time enters into the physical zone by applying

the holographic principle; the space-time is resultantly visible within the physical/scientific zone.
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(4) Iyonoishi’s ‘zero point’ is seemingly immeasurable and ‘close-to-zero’ is measurable; the two
simultaneously immeasurable and measurable; and each the same at the three (two zones and the
zero point). The black hole is a physical but immeasurable hole and, seemingly larger than the
zero point. The zero point exists everywhere each in the three. The black hole must be a sur-
rogate for the zero point at the physical zone. The black hole may or may not be applicable to
the plain at the physical zone.

Dialectic shifting to Iyonoishi from ‘t Hooft: ‘t Hooft (ibid., 13) does not clarify that the
black hole connects five-dimensional at the spiritual zone with six-dimensional at the physical
zone, while Iyonoishi clarifies the existence of the two zones; five-dimensional spiritual zone and
six-dimensional physical zone, with additional one-dimensional, ‘swing or idle,” required at the
physical zone. The scientists have to stay at the physical zone since the dialectic must be natu-
rally proved in the physical zone. Then, the black hole may exist at the boundary of the two
zones set between space and time (i.e., between three- and four-dimensional). This concept has
been commonly accepted in scientific approaches.

On the other hand, Iyonoishi (ibid., 20-33, 51-53) historically clarifies the zero point-
existence at the boundary of the two zones and, anywhere at the physical zone similarly to the
cases of current sciences. This zero point is not countable and measurable but distinguished
with the black hole conceivable at the physical zone. And, the existence of one-dimensional,
swing or idle, is indispensable to the shift of the spiritual zone to the physical zone, always jump-
ing over the zero point. The 5"-dimension of spiral rotation at the two zones everywhere
expresses the form of the ellipse or oval. The author’s two-dimensional ‘hyperbolic’ discussed
at the physical zone simply enjoys the circle (instead of the ellipse or oval), without taking into
account the 5"™-dimensional ‘spiral rotation” and the 6"-dimensional ‘swing or idle.” The circle
attributed to endogenous hyperbola, however, is the same as ellipse or oval. The difference is
only caused by the difference of the footing or which side; the author confirmed the fact of no

difference from Iyonoishi.

2.4 Geometrically further, touching upon sociology and economics
Are sociology and economics able to geometrically absorb Iyonoishi’s conception staying
at the physical zone? One typical affirmative object is the endogenous system that wholly wraps
the holographic principle in Iyonoishi’s universe conception. In this respect, it is historically
difficult to have an affirmative reply derived from sociology and economics.

The endogenous system uses the plane as two-dimensional, the x and y axis. The author
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proposes, in the case of macroeconomics, that dialectic holds comfortably at the physical zone
when the above hybrid is taken into consideration. Macroeconomics data or currency data are
surprisingly fitted for the proof of holography at the physical zone any more than other sciences
and fields. Dialectic shows the logic to grasp the motion and momentum not partially but
wholly.” The motion and momentum are expressed by accounts, numerical/currency informa-
tion, energy, light, ray, and universe. It is much easier for macroeconomics to approach the
above dialectic or logic than other fields such as sociology® and ecological/agricultural technol-
ogy. Two unique reasons are: (1) Macroeconomics is expressed by national currency accounts
at the physical zone. (2) Hyperbola has a secret understanding with the above dialectic. It is
much difficult for other fields to measure causes and results numerically.

Nevertheless, there is only one field in economics that takes ‘hyperbola’ concept into con-
sideration. This is Drazen Prelec (1989) and its revival (2004, 511-532), whose title is ‘Decreas-
ing Impatience: A Criterion for Non-stationary Time Preference and “Hyperbolic” Discounting.’
The recent paper for hyperbolic discounting is Tarek Coury and Chetan Dave (2010). These
discounting rates are shown by hyperbolic instead of horizontal by year at models or over years
at the transitional path. On the contrary, the endogenous system (2005, 2006, 2009) uses the
relative discounting rate of consumer goods to capital goods as a surrogate for aggregate indi-
vidual utility and in relation to the system (see section 3 below). This relative discounting rate
is estimated empirically and strictly as a function to distinguish national culture and preferences
by country, yet geographically related to all the hyperbola equations that support the whole
endogenous system.

Geometrically, the spiritual and the physical zone constitute one unity and are perfect, where
the Pythagoras right rectangle is shown by x" + y" = 7", with the golden ratio; 3, 4, 5, each at both
zones and due to the 5" dimensional, spiral rotation. The hyperbola equation in the endogenous
system is shown by x* + y* =z% not by 3, 4, 5 (i.e., the golden ratio) but by 1, 1, 2 (see Figure
1 at the end). The right rectangular and accordingly, the inherent circle are related to a hyperbola
equation at two-dimensional. Space and time are simultaneously involved in the hyperbola
equation, due to the two applications of the holographic principle and Iyonoishi’s one-dimen-

sional space-time over Einstein’s discovery. And, the two applications are justified by the evi-

7) Haruhisa Ogawa, “Baien Miura’s space and nature philosophy.” (1989; Baien’s 200 year anniversary
publication). Baien (1723-1789) was called Orient Aristotelian.

8) The author investigated the space and time or the space-time using Web of Science (available after
1970) at the Library of HSU. The author found 22 title for sociology and 59 for economics, where
there was no article to inseparably and numerically treat the concept of the space-time.
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dences of the endogenous equation and its hyperbola at the endogenous system. The decisive
condition to the evidence is the unity of theory and practice. The endogenous system is univer-
sally qualified with that condition of the unity of theory and practice, equipped by the 24 hyper-
bola equations.

Geometrically, the hyperbola has the diagonal and the circle that touches the cross point of
the diagonal and the hyperbola curve, where the hypotenuse of the right rectangle is the distance
between the above cross point and the origin, when vertical and horizontal asymptotes are each
zero. The circle seemingly differs from the ellipse of Iyonoishi, yet both are the same, as con-

firmed above.

2.5 ‘Theory and Realism’ and monism versus dualism

Let the author first feedback the conceptual differences lying between theory and prac-
tice. This section is divided into two parts: (1) Samuelson’s ‘Theory and Realism’ still unsolved
and (2) monism versus dualism existed with mankind history. There must be common human
aspects behind. Samuelson (1963, 1964, 1965) discussed ‘Theory and Realism’ repeatedly with
several commentators in American Economic Review, conferring to economics, mathematics, and
physics/atoms (see References at the end). It was fifty years ago and then, quantum physics
progressed much so far. Yet, regardless of the stage of developments in sciences, ‘Theory and
Realism’ have remained unsolved, the author stresses. ‘Theory and Realism’ come from the
relationship between methodology, assumptions, propositions, theory, empirical data, conse-
quences, and practice. As a result, there were two opposite discussions by Friz Machlup and
Paul Samuelson. ‘Theory and Realism’ have been essentially inevitable not only in economics
but also in other sciences. How are the above opposite debates mitigated towards solution at
any science? Are opposite debates inevitable, without shifting the physical zone to the spiritual
zone or Nature and Universe? There yet exists a solution at the physical zone if assumptions
are deleted and if theory and practice are united into one as the methodology. One typical
example is the endogenous system by country at macroeconomics, where no assumption exists
and the endogenous system (theory) and its data-sets such as KEWT 5.11 (practice) are united
by year and over years. The zero point surprisingly overlaps the origin of two-dimensional at
the endogenous system. Mind (decision-making) and body (practice) are invisibly tied up with
the two zones even if the spiritual zone is neglected.

Second, let the author summarize monism (united mind and body) versus dualism (separated

mind and body) or the difference between the Orient monism and the Western dualism, referring
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to Thomas Kuhn. Thomas Kuhn’s (1" Ed., 1962; 39 Ed., 1996) ‘Scientific Revolution’ stresses
the importance of his ‘paradigm shift’. The author agrees to the opinion that historically there
been revolutionary shifts of old paradigms in areas such as astronomy after Newtonians, physics,
and element-chemistry. But, the author opposes an application of his paradigm shift to the
endogenous system. And, the existence of the unity of both zones appeals to human sensitivity
as a fact. For example, according to Kuhn (ibid., p.171), ‘We are all deeply accustomed to see-
ing science as the one enterprise that draws constantly nearer to some goal set by nature in
advance.” The author, instead, advocates that new discovery and inventions become complete and
modest if human integrates mind and body completely even when we live in the physical zone.

This is a monism, apart from duality lying between mind and body. The monism implies
that nature prevails everywhere regardless whether or not the two zones exist. Nature integrates
mind and body completely when human understand nature completely. The author advocates
the essence of the monism. The monism is most easy to approach the zero point through the
unity of mind and body and essentially directs the dynamic balance towards moderation. Bal-
anced and moderate are key words in the monism. Note that duality today naturally aims at the
dynamic balances.

In the fields of social sciences such as sociology, management, and economics, it may be
necessary for human to modestly respect nature, seemingly more than other natural sciences. But,
remember that human treats and studies all the sciences. Social sciences in particular treat the
relationship between human mind and body at the physical zone, where it is possible for human
not to step into the spiritual zone. Apart from human choice, the zero point exists everywhere
in the physical zone. A typical case is the endogenous system that uses the hyperbola equa-
tion. The zero point always connects the physical zone with the spiritual zone or decisions with

results. The zero point always related to the origin of the plane.

2.6 Geometrical inevitability from parabola to hyperbola
One will find two different geometrical illustrations using the endogenous system: Parabola
and hyperbola have similar attributes mathematically. Is the similarity true? This is the pur-
pose of this section. What is the difference between the parabola and hyperbola in the physical
zone? Parabola’s origin is able to express the zero point commonly to the physical and spiritual
zones. The parabola, however, stays at the 1% quadrant. The maximum or minimum of the
parabola seldom corresponds with the origin of two-dimensional. Therefore, the maximum or

minimum of the parabola seldom has the connection with the zero point and the spiritual
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zone. Or, the parabola no doubt treats the 1% quadrant apart from the origin when the parabola
calculates maximum or minimum using actual data for economics and econometrics.

On the other hand, the hyperbola is complicated since it is always connected with the zero
point that overlaps its origin when the vertical and/or horizontal zones are equal to zero. It is
impossible to measure the zero point in the spiritual and physical zones. The hyperbola of the
endogenous system is expressed by the plane as two-dimensional of the physical zone. Even
the cross-point of the vertical and horizontal asymptotes differs from the origin, the origin is
primarily tied up with the zero point (not the cross point). The closer to the origin the more
difficult to measure the hyperbola values of both the x and y axis. When the vertical and hori-
zontal asymptotes are not zero, the cross point of the hyperbola differs from the origin of the
plane. The cross point and the origin must be carefully interpreted for the endogenous system
(see section 4 later).

Suppose that the hyperbola has its optimum equilibrium range. This range must stay at an
appropriate value of the x axis; not to too low but not to too high. This range is primarily mea-
sured by the speed years (the y axis) to the net investment to output (x axis) and also to the rate
of change in population (x axis) both in equilibrium. The preferable optimum range is coherent
in momentum; more strictly than consistently. In a sense, the maximum or minimum of the
parabola is replaced by the optimum range of the hyperbola. A great merit of the hyperbola is
the connection of the zero points.  Since space and time constitute one-dimensional, two-dimen-
sional (the x and y axis) embrace space and time at the same time, regardless of whether the zone
is physical or spiritual.

In short, when the endogenous system is based not on the duality of the two zones but on
the monism, the mind/decision-making (causes) and the body/practice (results) are integrated
simultaneously in this world. Then, the shift of parabola to hyperbola is endogenously inevi-

table.

3. Some evidences reflecting the holographic principle at the endogenous
system

The author finds five evidences below each as a fact at the data-sets of KEWT 5.11 by
country. Five evidences in turn partially justify the existence of the holographic principle itself:
1) The holographic- and policy-oriented causes and results: The balance of payments and defi-

cit, government and private consumption, and population are given causes before measuring



2)

3)

4)
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seven endogenous parameters. Then, endogenous net investment by sector and also endog-
enous taxes showing the size of government are simultaneously measured by year, with
seven endogenous parameters, the population in equilibrium (which mostly equals the above
actual population, under full employment) and the relative discount rate of consumer goods
to capital goods. As a result, capital (stock) and its rate of return are measured simultane-
ously by year and, over years (see, related figures at Appendix D). Data-sets such as Pen
World Table (PWT) 5.6, 6.1, 6.2, and 7.0 today do not measure capital consistently by year
and over years, perhaps due to econometrics use of market and financial data. The PWT
and KEWT each have its own philosophy.

Simultaneously, all the other parameters and all the variables such as the growth rates of
‘output’ and ‘per capita output’ are measured consistently as a whole, where output equals
income, as Meade and Stone (1969) pursued. Note that the growth rate of output equals
the product of the rate of return and the author’s ‘endogenous Phelps coefficient’ measured
by some of seven endogenous parameters. Of course, the growth rate of per capita output
is more close to the rate of technological progress and occupies a center of fundamental
variables, with the capital-labor ratio (see figures in Appendix D).

The relative share of capital equals the product of the capital-output ratio and the rate of
return: oo = -r. The three elements in &= Q" -r each formulate a hyperbola equa-
tion. For o= -r’, the author sets one indispensable presumption. The endogenous
system has no assumption, other than this presumption. This presumption is such that the
initial/current capital-output ratio equals the capital-output ratio at the convergence point of
time in the transitional path. As a result, the initial/current rate of return becomes equal to
the rate of return at the convergence point of time in the transitional path. The presumption
is required for stopping tautology. Under this presumption, the endogenous system and the
recursive programming each are completely consistent by year and over years. The unity
of theory and practice at the endogenous system is guaranteed when all the assumption are
replaced by equations each by each, except for this presumption.

Let the author explain the characteristics of the above three hyperbolas in detail. ~ First, for
the capital-output ratio: The literature in general uses the capital-labor ratio when it is esti-
mated, but independently with the capital-output ratio. The capital-output ratio and its
hyperbola equation constitute a primary core of parameters and are directly related to the
ranges of the endogenous-equilibrium measured by the speed years, technological progress,

and the economic stages by country and sector. The capital-output ratio is inherently
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related to all the seven endogenous parameters. If the ratio of capital-output ratio is con-
trollable, the endogenous-equilibrium is stably maintained and, the transition of the eco-
nomic stages, from poor and young-developing to stable-developing and developed, is
smoothened. The horizontal asymptote of the capital-output ratio shows an upper limit of
economic stage, influenced by each country’s national taste, culture, and preferences.

Second, for the rate of return: Its hyperbola equation is a supplemental core at the endog-
enous system and explains endogenously the change from inflation to deflation. The
endogenous inflation stays at the 1% quadrant, where nominal rate>real rate holds. When a
plus rate of return goes to an extreme due to excessive deficit, the quadrant rotates from the
1* to the 4™, by 270 degree counterclockwise, where a minus rate of return appears with a
rate of deflation. At the 4" quadrant, nominal rate=real rate+(—inflation rate) holds, result-
ing in real rate>nominal rate. However, the growth rate of output, whose main element is
the rate of technological progress, must be always plus in the endogenous system. This is
because the net investment must be plus. If net investment approaches depreciation, the
growth rate shrinks closer to zero (until just before zero) at the 4™ quadrant. The endoge-
nous Phelps coefficient is endogenous returns divided by endogenous quantitative net invest-
ment, where net investment is the sum of quantitative and qualitative net investments. This
implies that the cost of capital as the rate of return less the growth rate of output must be
closer to zero, where the difference between the rate of return and the cost of capital is tiny,
as seen in Japan data-sets. Now, when the above deflation goes to the extreme, the deflation
turns to serious inflation, suddenly returning to the 1* from the 4™ quadrant. These phe-
nomena are explained using the characteristics of the hyperbola equation.

Third, for the relative share of capital: This relative share is responsible for stop-macro
inequality, apart from social policies to poor individuals. To balance growth and stop-
inequality, the relative share of capital hyperbola equation must stay at a certain range
measured by the horizontal asymptote. Dynamic balances lying between/among parame-
ters and variables are essential to sustainability.

Dynamic balances differ from efficiency and conveniences. The space-time as one
dimensional concept in physics is involved in the above three hyperbolas. The space-time
prevails everywhere at the endogenous system. For example, the ‘endogenous’ multipliers
based on Samuelson’s (1939 a, b) are consistently measured by taking into several years
before and after a specified year.

5) The methodology of the endogenous system has no assumption, as stated above. National
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taste/culture is macro-based by country and differs from the aggregation of individuals’ util-
ity that is difficult to estimate at the macro level. The same combination of all the param-
eters and variables never happens by year and over years at KEWT data-sets series. The
literature sets a theory and examines it using actual statistical data, which are independent
of the theory. In this case, various correlation analyses such as the Granger causal Test
based on Granger (1969) and the Sims-Test based on Sims (1972, 1980) are indispensable
to the verification of the theory, since theory and data are separated. On the other hand, in
the case of the endogenous system, it is meaningless to calculate endogenous correlations
between and among parameters and variables. There is no need to calculate the correlation
coefficients if the endogenous system only uses endogenous data. The endogenous system,
nevertheless, sets endogenous=actual for such data as the balance of payments, deficit, and
government and private consumption. These settings are required for first connecting
actual with endogenous and second guaranteeing ‘policy-oriented.” As a result, ‘endoge-
nous saving less actual saving=actual net investment less endogenous net investment’

becomes a useful key to real-assets policy makers.

4. Common symptoms lying between the literature and the endogenous
system

The author finds some symptoms in the literature common to the characters of the endoge-
nous system. The author takes and interprets three articles, collating each with the endogenous
system: The first is Reinhart and Rogoff (May 2011), with respect to mitigated differences
between actual and endogenous data in the long-term. The second is Modigliani (Dec 1961),
with respect to delicate limitations of ‘continuous’ modeling formulated after starting with illus-
trations of discrete national accounts-data. The third is Robert Hall (April 2011), with respect

to his long experiences and insights towards unseen causes based on actual data phenomena.

4.1 Carmen M. Reinhart and Kenneth S. Rogoff, “The Forgotten History of Domestic
Debt,” The Economic Journal 121 (May, 2011): 319-350

As a preparatory data to Reinhart and Rogoff (2011), the author paid much attention to Car-

men M. Reinhart, “This Time is Different Chartbook: Country Histories on Debt, Deficit, and

Financial Crisis,” Working Paper 15815, NBER, March 2010. Then, the author interprets the

above Reinhart and Rogoff (2011). Preparatory, Chartbook (2010) distinguishes highlight
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events using five colors: (1) Years in default or restructuring external debt (pale shading); (2)
Years in default or restructuring domestic debt (dark shading); (3) Near default, as defined in test
(bright shading); (4) First year of banking crisis; (5) Hyperinflation, annual inflation>500%
(medium shading), broadly between 1800-2009, depending on each event. Highlight events are
composed of three defaults and two financial extremes, banking crisis and hyperinflation. The
data-sets of KEWT series, 1.07 to 5.11, are measured between 1960-2009 and 1990-2009. There
are much period-differences between the above preliminary Chartbook and the figures/charts in
the KEWT series. Yet, the comparisons between the two data sources suggest common phenom-
ena despite of the differences existing between ‘actual’ data and ‘endogenous’ data. The author
interprets common phenomena as follows:

1) The above WP 15815 precisely shows some of the three defaults with two financial extremes
for seventy countries; poor, young-developing, developing, and developed. These events
are the results of the real asset changes as the causes, where actual causes and actual results
are illustrated.

2) In the long-term, the actual data and the endogenous are not separated beyond a certain limit
by item of national accounts. When the price-equilibrium or the endogenous-equilibrium
as a surrogate for the price-equilibrium is moderately maintained, there occurs no default
and the neutrality of the financial/market assets to the real assets holds without bubbles and
hyperinflation.

3) Banking crisis and hyperinflation are results of default. These occur only when the price-
equilibrium or the endogenous-equilibrium becomes unbalanced or gets into close-to-dis-
equilibrium or disequilibrium. It is a fact that many countries have fallen into default
historically in the long run. Is there any character difference between the price-equilibrium
and the endogenous-equilibrium? Yes, the price-equilibrium does not measure its causes
while the endogenous-equilibrium wholly measures the causes to close-to-disequilibrium
and disequilibrium. Further, it apparently seems that the processes changing from the
price-equilibrium to price-disequilibrium are shown by unskillful manipulation of financial
policies related to money supply, official interest rate, and other direct means. But, finan-
cial manipulation remains supplement to the real assets and cannot essentially solve disequi-
librium.

Turning to Reinhart and Rogoff (2011), this article uses actual data, 1810-2010 and 1900-
2010, based on WP 15815. The conclusions (ibid., 337-339) indicates that historical data to

some extent show the results similarly to the endogenous system, although the results remain
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vague, without room for the cause-result analysis.

The author interpret the above results such that partials are related to the whole, as shown
in physics and such that the difference between actual and endogenous data reduces considerably
when ‘the period covered’ becomes long enough. This implies that actual data for the long-term
becomes a surrogate for the endogenous data. Actual data for the long-term have points of
contact with the data-sets of the endogenous system. The author compared actual data with
endogenous data at KEWT 5.11-7, using fourteen countries and proved: When the difference
rises up beyond a certain level, the room for selectable polices becomes narrowed and finally gets
into disequilibrium. The author admits that Reinhart and Rogoff presents a challenge for the
limit of actual data. Reinhart and Rogoff (ibid., 338-339) states, ‘Without a long dated histori-
cal data set, how can one meaningfully think about what debt levels are associated with elevated
risk of default and financial crisis?....But, as our historical data set on domestic debt underscores
with surprising forces, nothing could be further from the truth.” The author, of course, highly
evaluates and respects ceaseless efforts of international organizations against default by coun-
try. A problem is that people of default countries do not easily understand essential defects
caused by deficit and debt. The endogenous system is able to answer to this problem since all

the variables are measured, simultaneously with policy-changes by year.

4.2 Franco Modigliani, “Long-run Implications of Alternative Fiscal Policies and the
Burden of the National Debt,” The Economic Journal 71 (Dec, 1961): 730-755

Differential and elasticity methods give power to modeling. The relationship between
continuous and discrete, however, conveys everlasting questions. Keeping in mind the endog-
enous system, first, suppose that the continuous C-D production function, consistently over years,
holds using consecutive actual data. The conditions necessary for this continuous function are;
(1) time interval of the data is close-to-zero and (2) total differential equals partial differential for
wholly consistency. These conditions are not realizable since given data are discrete in statis-
tics. Next, suppose that the discrete C-D production function, consistently over years, holds
using discrete actual data. The conditions necessary for this discrete function are; (1) without
any assumption and (2) the equality of income=expenditures=output holds as a base for national
accounts. These conditions are not realizable since actual data in statistics are not directly
related to these conditions. Essentially, a function of y(x) itself stands at the reverse and against
the above conditions. Nevertheless, the literature often formulates continuous models, starting

the sketch at discrete cases and expanding models in various continuous ways under linear. A
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typical case is the above Modigliani (1961).

The market modeling derived by Modigliani (1961), nevertheless, is close to endogenous
modeling at the endogenous system, both starting from the balance of payments and debt. Modi-
gliani’s model assumes that taxes are constant while the endogenous system measures endoge-
nous taxes (instead of constant). Modigliani’s model uses the market interest rate to justify the
assumption that the marginal productivity of capital equals the rate of return in the market equi-
librium, while the endogenous system measures a fact that the marginal productivity of capital
equals the rate of return in the endogenous-equilibrium (released from assumption). Besides,
his model (ibid., 755) sets up two concepts of (1) full-employment saving and (2) capital forma-
tion consistent with feasible monetary policy. The endogenous system, instead, full-employment
is the last condition to guarantee the endogenous-equilibrium, where once saving and net invest-
ment are endogenously measured, full-employment holds, usually satisfying a condition of actual
population growth = endogenous population growth, and the endogenous-equilibrium stays at a
moderate range.

Conclusively, Modigliani’s model, instead of using endogenous data, relies on the work of
the financial market. His approach is consistent with the endogenous system that the neutrality
of the financial/market assets to the real assets is tested and justified by using the KEWT data-
sets. His rule to ‘government deficit, however, shows a severe condition that the balance of
payments must be plus in the price-equilibrium. His conclusion differs from endogenous results
that the balance of payments should be plus and minus 3 percent when an economy maintains
stable growth over years. His conclusion sacrifices the balance of payment for the increase in
deficit, which lowers sustainable growth in the long run. His model is one of the best approaches
under the price-equilibrium without directly using ‘actual capital’ while the endogenous system
is based on the endogenous-equilibrium with the use of ‘endogenous capital’ by sector. Note
that his model starts with discrete calculations as shown in his Table I but for logic his model has
to step into differentials to formulate variables while the endogenous system measures all the
variables endogenously in the discrete time by year. The endogenous system measures so to

speak his Table I, by using the whole data-sets by country, sector, and year.

4.3 Robert E. Hall, “The Long Slump,” American Economic Review 101 (April, 2011):
431-469
The issues of Robert E. Hall (2011, 467) do not contradict those of the endogenous sys-

tem. For both, Samuelson’s “neo-classical synthesis” is vividly alive in macroeconomics. Why
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does Hall have critical mind rather commonly to the endogenous system? This is because Hall’s
article is based not on the financial assets but on the real assets, where monetary policy is short-
sighted as shown at the last paragraph of page 467. The author proves the existence of the
neutrality of the financial assets to the real assets in the long-term (see, IJAER, 2010). The author
indicates that the above neutrality was figured out at the positive theory as advocated by Milton
Friedman (1977). Even if monetary policy is well managed, Paul Krugman’s (1998) proposal
will immediately settle the situation, but never fundamentally.

In particular, Hall’s last statement to unemployment and inflation matches one phenomenon
derived by the endogenous system. Hall (ibid., 468) states:

The analysis and calculations in this article assume that the gradual price adjustment

described by the Phillips curve does not occur. Inflation remains at the same rate. If infla-

tion declines and turns into growing deflation, the slump will worsen, as the real interest rate
rises. So far in the current slump, notwithstanding episodes of grave concern, no slide into
deflation has occurred.

The endogenous system measures the causes and results as stated in the above state-
ment. Why does ‘the Great Slump that began after the end of 2007° show a symptom against
the Phillips curve”? The author, in the endogenous system, converted the non-accelerating-
inflation rate of unemployment (NAIRU) to the ‘endogenous’ NAIRU. Both NAIRUs each have
a common key word of ‘the vertical line’ defined as the natural or endogenous rate of unemploy-
ment. The vertical line is indifferent of the rate of inflation. The difference between the
NAIRU and the endogenous NAIRU is that the NAIRU uses actual unemployment and an exter-
nal rate of inflation, while the endogenous NAIRU measures both endogenously. The difference
between actual and endogenous data exist yet, actual data stay within a certain range of endog-
enous data in a moderate equilibrium, as the author stressed repeatedly.

The author, using the KEWT 5.11 (generally, see Figure 1), interprets ‘the Great Slump that
began after the end of 2007 as follows: The vertical line defined as the ‘endogenous’ rate of
unemployment overlaps the y axis, where the endogenous full employment is independent of the
‘endogenous’ rate of inflation. This means that full-employment always holds under any rate of
return at a moderate endogenous-equilibrium and that the condition of this equilibrium does not
necessitate unemployment as the last condition to a moderate equilibrium. However, when the

condition to obtain the endogenous-equilibrium requires unemployment as the last condition,

9) For the Phillips curve, see Paul De Grauwe, “Economics of Monetary Union,” (34-53), where several
figures are shown by developed country, 1970-2000.
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unemployment occurs but rarely in equilibrium. Actual data reflect these circumstances.

On the other hand, the higher the endogenous growth rate of output the higher the endoge-
nous rate of endogenous inflation as the horizontal asymptote is. When the dynamic balances
between all the parameters and variables were broken, far from moderation, both the growth rate
of output and the rate of return shrink to close-to-zero in the endogenous-equilibrium. In this
case, ‘the nominal rate of return>the real rate of return’ still holds, as the case of the current
US. When the circumstance conversely falls into close-to-disequilibrium or disequilibrium, ‘the
nominal rate of return<the real rate of return’ appears, which rises the real rate. When govern-
ment saving shows an extreme minus by year and over years, it results in deflation as the total
economy, as the case of Japan. Actual data will reflect these circumstances and the market
catches these circumstances. Hall’s ‘actual unemployment at the same level of inflation’ is

traced back to unbalanced policies at seven endogenous parameters.

5. Concluding remarks

This paper shows the essence of endogenous system as one unity of theory and practice at
macroeconomics. The endogenous system has six fundamental characters as summarized first
at section 1. Numerical/currency information at the endogenous system partially reflects the
finding of the holographic principle, which has remained as conception. Behind the holographic
principle, Iyonoishi’ universe conception exists. Iyonoishi’ conception was summarized at sec-
tion 2, compared with ‘t Hooft’s holographic principle. The author indicates that if human
becomes more modest and obeys to nature, social sciences and economics approach more to
natural sciences. This is because the Positive and the Negative principle exists with mankind
history for thousands years. This fact is shown geometrically by the author’s hyperbola equa-
tions. The Positive and the Negative face at the vertical asymptote of hyperbola equation, as
discussed in section 4, with parabola versus hyperbola and maximum versus optimum. Geo-
metrically and philosophically, one will understand the implications of KEWT 5.11 as a unity of
theory and practice, and will confirm the existence of numerical evidences.

For suggestive evidences in the literature, the author selected three favorable articles by
Carmen M. Reinhart and Kenneth S. Rogoff (2011), Franco Modigliani (1961), and Robert E.
Hall (2011). These articles appeal some points of contact between actual and endogenous data
and, even actual results clarify the results close to the endogenous system, though actual data

never clarify the cause-result analysis.
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For the cause-result analysis: Policy-makers by country now keep in mind the endogenous-
equilibrium directed to dynamic moderate balances among data by country, taking advantage of
its own national history, culture, and preferences and, controlling seven endogenous policy-ori-
ented parameters. The endogenous-equilibrium is endowed with holographic-oriented causes
and results. Direct causes are seven policy-oriented endogenous parameters and results are all
the other parameters and all the variables. The author has indicated that accounting, financing,
management, and economies constitute one unity, not to be partial divided by field. The author
finds that Dual Motive Theory (DMT) led by Gerald Cory (1974'”) has the same root as the Ori-
ent philosophy; e.g., dynamic balance changes of Ego (demand) and Empathy (supply) based on
the positive and negative principle. DMT strengthens the base of behavioral economics, whose
accumulation for strategies and tactics will support endogenous policies at universe macroeco-
nomics.

For system difference: The ‘mixed’ economy has been discussed first by Samuelson (1964;
1970, 1973, 1980, in his long seller, ‘Economics’; Challenge, 1988). Farrant, Andrew, and
McPhail, Edward (2009) historically summarized the logic of mixed economy, comparing Hayek
with Samuelson. Certainly, the logic is related to controllability of an economic system. The
endogenous system aiming at balanced moderation between sectors (government and private)
guarantees the controllability, with higher spiritual humanity leadership by country; not by any
particular system but by relaxed sensitivity, free from democratic, dictatorial, or communistic
rigid classification.

Forecast is replaced by the results determined by the changes in seven policy-oriented
endogenous parameters. Yet, in the future, the author expects to have new forecasting developed
by cooperative use of actual and endogenous data if a few more original data are added to actual
statistics. Note that the SNA statistics is a unique actual statistic records and this is a great fact.

The author presents thankfulness to the efforts of the IMF members that have improved
actual data for almost all the countries more accurately by year and over years. Without the
International Financial Statistics Yearbook (IFSY), IMF, the author could not have accumulated
the KEWT series, 1.07 to 5.11 up to date. For more pertinent fiscal policy-making and the

reduction of the differences between actual and endogenous data, the author hopes that the IFSY

10) We enjoyed discussions with DMT group at Session # 266, WEAI, San Diego, on July 3, 2011, with
Gerald Cory and Liz Li, thanking for sympathetic synchronized time to listening to “Dual Motive
Theory and the Economics of Social Networking,” by Liz Q. Li and Yan-Gene Chan, with eighteen
citations on page 18.
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would include actual data such as total taxes and subsidies, government and private investment
(similarly to consumption of 96f.c and 91f.c), foreign direct investment in and out, depreciation,
and most importantly, ‘wages/compensation.” By joint cooperation of actual and endogenous,
the difference between the endogenous-equilibrium and the price-equilibrium will be numerically
vanishing, and peaceful cooperative world economies will be at hands as Keynes expected earlier

in 1944,
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Appendixes

Appendix A Before and after advice from Dr. Gerard ‘t Hooft dated on 26 Sept 2011

Before the discussion at Dept. of Physics of Utrecht University: The holographic principle
is applicable to macroeconomics. A reason is that currency magnitude of national accounts data
may be most fitted for the holographic principle.

After the discussion: The holographic principle should not be applied to macroeconom-
ics. A reason is that a part of the whole is consistent with the whole, where the whole of quan-
tum physics differs from the whole of macroeconomics. Partially, the principle is applied to the
endogenous system but not wholly since natural sciences differ from social sciences. The author
still believes that the holographic principle is partially applicable to macroeconomics; not by
‘holographic principle’ but by ‘the principle,” deleting the word of ‘holographic.” But, this use
does not follow his advice. The wholly is more important than partially, it is a true fact. This
fact oozes out from the holographic principle itself. The author was wrong.

He believes that social sciences are involved in human’s mind and body. Assume that mind
and body are integrated into one and completely close to nature or controllable. Then, both
sciences are the same, he may say. However, this does not hold in the human world. He
stresses that human cheats each other to get money. If human always thinks of others, then
human spirit becomes close to the Nature spirit, where human respects nature modestly. The
author thinks that it is not modest for human mind to conquest the Nature or challenge for the
Nature.

The author accepted his thoughtful advice. The author sets ‘the endogenous model and its
system’ defined as a whole unity of theory and practice, and stops the application of holographic
principle to macroeconomics after 26 Oct 2011: The theory is composed of the ‘discrete’ Cobb-
Douglas production function by country, year, and sector (government and private sectors). The
practice is composed of Kamiryo Endogenous World Table (KEWT) 5.11, 1990-2009, by sector,
where endogenous data-sets by fiscal year and recursive programming by fiscal year are measured
consistently or endogenously. The endogenous system is unique in that the discrete Cobb-
Douglas production function was strictly established as the first appearance in the literature and
that the endogenous system as KEWT series is applied commonly to countries, starting with
original actual statistics data at International Financial Statistics Yearbook, IMF.

The foundation of the endogenous system is ‘perfectly endogenous,” where all the data are

endogenously measured using endogenous equations by year and over years without later correc-
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tion. And, the endogenous system is geometrically strengthened by corresponding two-dimen-
sional hyperbola equations each as reduced form of endogenous equation. Actual data and
endogenous data march together. Actual data fall into a certain range of endogenous data when
the endogenous-equilibrium is moderate by country and by sector, as a measurable surrogate for
the price-equilibrium prevailing in the literature. When national leaders make policy-decisions
(causes) to approach endogenous data as targets, hopeful results are realized by year, directly
clarifying causes-results relationships. For example, full-employment turns to a normal fact
from an unrealizable dream, with a low inflation by country, under a moderate endogenous-
equilibrium. Policies taken at the endogenous system are based on the real-assets and start with
the structure of the balance of payments, (S—I) = (S;— 1;) + (Spg;— Ipgy), Where (S — 1) is the
balance of payments, (S;— ;) is deficit, and (S, — I,,) is the remainder at the private sec-
tor. Money and financial-assets policies are neutral to the real-assets policies.

The discrete Cobb-Douglas production function does not hold without discovering seven
endogenous parameters that expresses changes in policies by year, where capital and labor are
rival item. And, endogenous policies absorb ‘strategies and tactics’ supported by non-rival items
such as human capital, education, R & D, and learning by doing. The endogenous system
simultaneously measures all the parameters and variables, starting with capital and its rate of
return and with national taste and culture by country as measurable macro-utility.

The characteristics of the endogenous model and system are: 1) Endogenous data do not
repeat the same results, similarly to actual statistics data by year and over years. 2) A part is
the part of the whole; part and whole are always consistent each other as long as within the
endogenous system. 3) Geometrically, two-dimensional hyperbola equations are commonly
consistent with space (any country and sector) and time (by year and over years). One-dimen-
sional reduction holds similarly to a principle at quantum physics. However, this whole holds
only at social sciences and differs from the whole at natural sciences. The author, in this respect,
corrected the past wrong notion that ‘holographic principle’ was applicable to that at social sci-
ences, once after hearing Gerard ‘t Hooft’s advice. At the same time, the author reconfirms that
mind and body are inseparably one in this world or, philosophy, decision-making, and results, are
inseparably one. The Orient philosophy calls it the positive and negative or, cosmic dual forces,
yin and yang, sun and moon. The higher the philosophy the more hopeful the endogenous data
results are.

It apparently seems that the endogenous model and system completely differ from the lit-

erature. The fact differs. The base of the endogenous model has succeeded the accumulation
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of Keynesian and neoclassical models and erases all the assumptions (e.g., nine assumptions;
Meade, J. E., 1962) necessitated by model. More fundamental is national accounts consensus
that wages are attributed to households so that no returns are natural at the government sec-
tor. Accordingly, deficit has been treated as the difference between cash flow-in and -out at the
government sector and without measuring the rate of return at the government sector. There is
no methodology to measure the rate of return at the government sector. Furthermore, the rate
of technological progress has been given externally in the continuous Cobb-Douglas production
function. As a result, the endogenous model and system fist of all measures the rate of techno-
logical progress endogenously. Fundamental difference is traced back to exogenous or endog-
enous technology. When the rate of technological progress is endogenously measured, the
exogenous golden rule proposed by Phelps, E. (1960, 61) turns to the endogenous golden rule
between the rate of return and the growth rate of output.

What is the aim of the endogenous model and system? The aim is the moderate and robust
maintenance of the endogenous-equilibrium. This is measured by the speed years by country
and by sector. The speed years are one divided by the speed coefficient as a growth rate in
equilibrium, (1—a)(1—§,)g,, where the rate of technological progress g:; =i(1-"), 6, is dimin-
ishing returns to capital coefficient, i =1/Y, and 8’ is net investment qualitative coefficient. ~Seven
endogenous parameters to determine all the parameters and variable are involved in the speed

years. An economy is robust when the situation is dynamically and modestly balanced.

Appendix B G ‘t Hooft 5t40n 26 (Mon) 2011 & O & ks % Go ki
N EE M 2 H\ T 728 72 't Hooft SBEICEEH 2 i L B2, SEADEA
TRI7AZAZPFELTENLZVEIIZ, CAPLDLMERENEETIV - VAT LDH 5
FLEOEDEHIL, FLDHF LT
Gerard ‘t Hooft 4S54 (DLF, H 4E4) A%20004F 122312 & 117z “holographic principle” 121%, A
HET N - ¥ AT LD actual currency BAEDAERAIEIEYIIZ L7z > T 5. HAAER, #
SFIZIEZ) b LNeve LTh, LA L, natural sciences OFERLLZHELZLOMET S
social sciences |Z#H T 5 2 L12id, RN TT . HEEPSDOT K7 4 A1E, HLORH
HREXANFHHEIHELTLLZVEW) ZETHY F L. HO—FO/EMIE, NEET VO
foundation (% A T3> ? TH Y ¥ L7z, Endogenous system T9, Endogenous &%, %A T
I FDEFL, a) caused by factors inside the organism or system; b) produced or synthe-
sized within (2 L7259 &H Y 3, #05 15 + 10 = 25 @ actual statistical data (at Interna-
tional Financial Statistics yearbook, IMF, by country) 235-2 HiL &, TXTAY A7 ANEBTH
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AT FIERENT, EEOYATAEE LT, $XTOEIC FRAOEICH LY AT A%
A T2, SEEARMEBTL, SOERTY, TRTOEEIZH»> TEANIE (F—2 5
B BHEZ T, BALOBIEEIRLTELLIIWC) HExR-LTBYET, TOLHIAT
—% - &y FORFOEH (Jan 2011) 1%, 657 E% x5 12, Kamiryo Endogenous World Table
(KEWT) 5.11, 1990-2009, by sector & L C, AIZLTHBY £9, Jan2011 (21X, KEWT6.12 12
BEHTPETT. 77 HDEAIL, IMF staff OARBOEINZ S phb 5§, BathEHE 2K
WIET LG BEEPNSL L) IS TEY £, KEWT series AEBEICNAE T — 5 OEO
BAEWPLT LIRS TIEH) T A,

SCHRE DFENEBRATT R P WAEET)I - VAT AT, HHPSETN, EBEPVATLLL
T—HLLTBY £3. EHOMM:, national taste, preferences, culture, and history # Jj &3k
2% % EHICTERLT, NALOWEBRETIY SATEY £3. 4HF TOXMOEEIIA
Laghid, WEETFTV - YA740, FHELTEDIHA. XME RS HT 2
&, Keynesians & Neoclassical T3, £DH[E L, the continuous Cobb-Douglas production
function % N— ZZHE L HENTY o NEET IV - ¥ AF 41, the discrete Cobb-Douglas pro-
duction function % ZEHIZE & F 9, WAEETI - Y AT AL, continuous% discrete (2253 C X
el AEDPEEFNELLDOTY, TEGAAELE VI REZW/ET S L9 % the discrete
Cobb-Douglas production function &, WAEETI - AT L% BT, 5HF TCOXMLE,
HELTETBY A

A7 N A€ 7 )VIE, Human capital, R & D, education, learning by doing 55 % %} 512, 1980
RO LIRS F L7z LA L, non-rivalZs 24U 5 OBFZEEE L, rival capital %
rival labor &7 ), FHOEVIRY ZHERLTBH T3, NAEET IV - ¥ A7 A1, non-rival
Bl % 9~ CHRRE - BkAlT e LC, BURZ X2 A BbiEICB & F L7, Real-assets Bufid, 33
THEBEROZB) & LT, the discrete Cobb-Douglas production function & recursive program-
ming @7 7> non-linear % f## L, seven endogenous parameters (I T £ 9 (Appendix D
O figures 1), seven endogenous parameters (&, [EEFIZ, 3TN - il 2 BRI L T
BIL £9, Real-assets BUORIE, §XNTOERK - #RZH LYY, §XTOYH— - &l - BF -
- FRPGUTOBEE Tl H LSRR E - #iR 252 L £ ¢, real-assets BURIE, 4RI
@ financial-assets Ef = B2, Ea&ICHIfLLTBY 9, LHERP A 7 LIL, real-assets
BORIZ & o> TORNAERIZHIM T E £, WEBESMEISGE ORI 2 HOHL 70Ty, Ha
DEN) = FNINT » A B HIERERE Z MR 5 & 3120, BEIPPFRIRIZZEL £9,

Appendix C:  WAEETF NV & T AT 2 OHHE ()
WAEEFLOBAL 5 2B X ROERE TS L 02 5, DEOLBY T, £, 8
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—1Z, PAEETFTVER) LT RIRKEER & 13, HRLEREOMAENDR Y VAN LD 12
OIZ, MERNTEE LA, 72721, Il HIRDAN— ZAZHE CEBRT — 7 2Tl R & WA T —
Y OREREEF T 52 L1, BOROHEMIZE DO THEHETHLEEZTBY T3, WML,
AVEFAEAR R (FAEA R, external ThH-oTh, Fi#jRET IV & L Tld exogenous
EDET) IF, WABMESFLEMANTEA. TRIZVPRENLERME LSO LET
(Appendix DOfigures ), 72 & 21E, FTHRONA R, —#kic, AR - 5@ IEL H
BV FE TS, ZONFERIIMHLEBEL 25 L) NS FET, EREFIHEAR BV
T, MEBEPERAAMICRENS, T2, FIEPSRENICEEICFEET 2L LTwbzoll, EBET
— Y OEPRENTED, 2OoBUf L REEMFNCIE, ZhZNdestimate?STE R\ 720 T
Fo WAETVONHEREL, ZhUIx LT, PORISRD &N 5 FERREED N — 2SR A A HE
HEE AL LTCWETOT, BIEMISKEICHETE 3. KEtoEER, 1.0=T0RFEH x4
R, o T (A LEMNOMBREIZ TEHLT), YAT20MREME, FEZ, 1%
(72 213, 104 S OERAIE Y ) & o R MER - SRig O FEME (&) &N L
FIED IS Loz Ko T4

FrfiRiE, 7=y 2REHIRO I, MAFOHMIEREFICH ) TTOT, TOEIECREM
IR A BTV EHGE L, HINDOTY . THUI LT, WAEETIVIE, B - B -
Bofx —Mfbd 5 AT 2L LTHFLLE T, ETVET—F L1E, —DLil), BORIEDE
{LIZX 4 % plan-do-see ZAFMFICFEIL F9. WEETVIIA =¥ T VI ERERT— 5 14,
VAT ADENT, TRTHET—FICERINE T, TOME, Fi - = TWH, (LFIET
LT3, ZRICHIEOMES, two-dimensional Fli CTH#R L T E T3, WNAEETIVTIE,
FTRTCOTF=FHFRUTREN, KPP OMZ T, WAMES- L 2 IF50E LR A>T,
MEICFEPHEEA MEFRPERET— 51213, KERFEIH Y AN, WEF—FHEIZ
b, I Y ORHESAREI > THESNE T, 728 21X, RFEEAREEMNEE, AR
=L, BRAGEAEEEL SRR L ET. ZOHE ZEFFENRTR IR, PR
FH T, 2D moderate 7 HiPH £ TRUMARIIAIL L TRATIIZHIE S L E F . Meade (1962)
OHVF7HHMRKEE T VORRIL, o TLD, WETFT =5 oniftidta, 2%, T
ERILZENBELRVE W) BEZRBL TVET,

FHEIZBIT B RITO S 2 implications 1, AT REE &) £ L7ze WEET VIS L
7224013 FXT, BHRRICERTE I, 2055, ERMZR2OMMBENAE 7T 71206~
5L, BRBENOMBORS—HERICHEBITE 3, 2RICTH-oTH, b e d EIWITELRTTIC
RENDTHAH), K- 22Ev)—KiE, 2RITTICHEFSNTEBY 5. AHFFLOBR—
KTH, §CI, HLALEIASHERINTE T, PR - LS8 T, HICHZ S X9 MGk
2 BEEL WK TS, BiR—Xo%a10E, FEeWEE o TREHAE 27212 bh b &
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RSN TwuET, BREFHET -2 HVANEET IV EZOERLLZNEY XA T 4
X, 27— R T, HEMIZ, FIEIESTT. TO0i, WEY AT LIZHNET 5
% { OFEEIE, Geard 't Hooft (2000) @ principle DNEDO—IBICEE L TB Y 305, &fD
PERS AT natural sciences &L - % b D social sciences TIZHE74 %720, WHHEMKITFF SN AW
ERDZONVHAKRTLE ). HRAEDITEMZZFIANTYH, 2N TH, BRI TRTUIIEIN T
B ET, BRIZCAMIPEWVIZEHRTH 5720 TH Y, FHEEPEREZMLERT 2 &) HiE- 72
ZZFRLTEABP RV TY,, BEOEHEOLB) T, IO HRORT LB T
To X7ERHEOT AT AR, HEEZFHOLNEEIIBWT, T - 877 LB/ L
TVLREMEO—IZ /R LT 5D &) ICHRL 5

(B L 72BEgEiE, IBERFERRIRE D, £ OB - BRHEL KD - THIT SN
TAERAD LT OME > TE72HbDTY, £/, Papers for Research Society of Commerce and
Economics ilf: U812 Journal of Economic Sciences DHHEVAF 22 < LT, L THHETEEHA
TL7 B Lo 0BiLEH L EIFE,

HEE 2011FIOH LIBEIC 2 o C, X D BRI h D HFEIET 5 vy Ry b - =2 — AN E
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Appendix D Figures: Key ratios in (1) KEWT data-sets and (2) recursive programming

Fig. 1. Convergence years, the rate of change in the capital-output ratio, and the rate of techno-
logical progress, flow and stock, compared with the stock by M & W method, in equilibrium, in
4 Asia countries: 1990-2009

Fig. 2. Convergence years, the rate of change in the capital-output ratio, and the rate of techno-
logical progress, follow and stock, compared with the stock by M & W method, in equilibrium:
4 Euro countries, 1990-2009

Fig. 3. Convergence years, the rate of change in the capital-output ratio, and the rate of techno-

logical progress, follow and stock, compared with the stock by M & W method, in equilibrium:
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4 Non-Euro Europe countries, 1990-2009

Fig. 4A. Parameters and variables in the transitional path using recursive programming: 4 Asian
countries, 1990-2009
Fig. 4B. Parameters and variables in the transitional path using recursive programming: 4 Asian
countries,1990-2009
Fig. 4C. Parameters and variables in the transitional path using recursive programming: 4 Asian
countries,1990-2009
Fig. 4D. Parameters and variables in the transitional path using recursive programming: 4 Asian

countries,1990-2009

Fig. SA. Parameters and variables in the transitional path using recursive programming: 4 Euro
countries,1990-2009
Fig. SB. Parameters and variables in the transitional path using recursive programming: 4 Euro
countries, 1990-2009
Fig. 5C. Parameters and variables in the transitional path using recursive programming: 4 Euro
countries, 1990-2009
Fig. 5D. Parameters and variables in the transitional path using recursive programming: 4 Euro

countries,1990-2009

Fig. 6A. Parameters and variables in the transitional path using recursive programming: 4 Non-
Euro Europe countries,1990-2009
Fig. 6B. Parameters and variables in the transitional path using recursive programming: 4 Non-
Euro Europe countries, 1990-2009
Fig. 6C. Parameters and variables in the transitional path using recursive programming: 4 Non-
Euro Europe countries, 1990-2009
Fig. 6D. Parameters and variables in the transitional path using recursive programming: 4 Non-

Euro Europe countries,1990-2009
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Note: When the rate of change in the capita-output ratio becomes zero, the convergence years are measured

precisely (hereunder the same).

Data source: KEWT 5.11-1 for 17 Asia & Pacific, 1990-2009, whose original data are International Finan-

Fig. 1.

cial Statistics Yearbook, IMF

Convergence years, the rate of change in the capital-output ratio, and the rate of technologi-
cal progress, flow and stock, compared with the stock by M & W method, in equilibrium, in
4 Asia countries: 1990-2009
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Data source: KEWT 5.11-2 for 14 Euro currency, 1990-2009, whose original data are International Finan-
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Fig. 2. Convergence years, the rate of change in the capital-output ratio, and the rate of technologi-
cal progress, follow and stock, compared with the stock by M & W method, in equilibrium:
4 Euro countries, 1990-2009
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Fig. 4A. Parameters and variables in the transitional path using recursive programming: 4 Asian
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Fig. 4B. Parameters and variables in the transitional path using recursive programming: 4 Asian
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Fig. 4C. Parameters and variables in the transitional path using recursive programming: 4 Asian

countries, 1990-2009

— 102 —




Essence of Endogenous Model and System and Its Geometrical Philosophy

The capital-output ratio Omega and qualitative Convergences of variables: Korea 2009,
investment shares: Korea 2009, its speed is 33.41 years
its speed is 33.41 years 0.6000
5.00 0.5000
4.00 0.4000
3.00 0.3000
2.00 0.2000
1.00 0.1000
———— e i
0.00 0.0000 -Swm———
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
= = lbeta(t)] ==—Omega(t) ===B8BOF || "= gk(t) ====gy(t) === gK(t) gY(t) === <gAFLOW(t)
The growth rate of output, the rate of return, and Omega(t) and 1=Omega(t)-B(t)*(1-delta (t)):
the rate of tech.progress: Korea 2009, Korea 2009, its speed is 33.41 years
its speed is 33.41 years 700
2.0000 , ||600 ==
-
15000 A S

~
/ 4.00
1.0000 s w0 L~
- 2.00 - T~

_-
o500 M 1.00 \‘

0.0000 0.00
CMSNRRINSIYLINIBRRIBEASS CYPNERIRSRIIINABIBRIRIIBSLES
gY(t) === r(t) = <gAFLOW(t) Omega(t) == == 1/BA(1-d)

delta converges to alpha under DRC, with fixed i Omega(t) (y axis) to the growth rate of per capita

and alpha: Korea 2009, its speed is 33.41 years output (x axis) in equilibirum: Korea 2009, its speed
2.000 is 33.41 years

II 5.00

1.500 /

1.000 ’,' /\
o 300
0.500 -7
2.00

0.00 T T T T 1
= cdodt ===r() — —i=lfy ———alpha 0.0000 0.1000 0.2000 0.3000 0.4000 0.5000 0.6000
Growth rate of population, with the rate of return Omega(t) a”?’ the caplFaI-Iabor ratio: Korea 2009,
0.004 K 2009, its speed is 33.41 years
its speed id 33.41 years 4.50
0.003 4.00
3.50
0.002 3.00
2.50
0.001
2.00
0.000 150
e T
SARESRTINRSERREERRE ST
0.50
no= = =r(t)/w(t) 000

0.00 100000000.00200000000.00300000000.00400000000.00500000000.00

Data source: KEWT 5.11-1 for 17 Asia & Pacific, 1990-2009, whose original data are International Finan-
cial Statistics Yearbook, IMF

Fig. 4D. Parameters and variables in the transitional path using recursive programming: 4 Asian
countries, 1990-2009
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Fig. 5A. Parameters and variables in the transitional path using recursive programming: 4 Euro

countries, 1990-2009
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Fig. SB. Parameters and variables in the transitional path using recursive programming: 4 Euro
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Fig. 5C. Parameters and variables in the transitional path using recursive programming: 4 Euro

countries, 1990-2009
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Fig. 5D. Parameters and variables in the transitional path using recursive programming: 4 Euro
countries, 1990-2009
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Data source: KEWT 5.11-3 for 15 Asia & Pacific, 1990-2009, whose original data are International Finan-

cial Statistics Yearbook, IMF

Fig. 6A. Parameters and variables in the transitional path using recursive programming: 4 Non-

Euro Europe countries, 1990-2009
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Fig. 6B. Parameters and variables in the transitional path using recursive programming: 4 Non-

Euro Europe countries, 1990-2009
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cial Statistics Yearbook, IMF

Fig. 6C. Parameters and variables in the transitional path using recursive programming: 4 Non-

Euro Europe countries, 1990-2009
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Fig. 6D. Parameters and variables in the transitional path using recursive programming: 4 Non-

Euro Europe countries, 1990-2009
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