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Chapter 1
1
 

The Real Rate of Profits/Returns Equals Zero,  

  Actually and Endogenously 

 

 

Foreword to Chapter 1 

This chapter illustrates a new fact that the real rate of return is zero or RRR=0 with its 

implication, in “Earth Endogenous System,” 15 May 2013.  Another article presented to 

Conference, Madrid, proves other new facts towards stop macro-inequality under full- 

employment and with no inflation, so that the whole version will be integrated by two 

sister items.  These new facts solely hold scientifically, using two-dimensional plane and 

simply reducing endogenous equations each by hyperbola function.  Also these new facts 

commonly and robustly reinforce the market principles under the price-equilibrium.  

RRR=0 is tightly connected with the author’s money-neutrality (Int. Adv Econ Res, 16, 

2010) and, in this chapter, money-neutral is externally tested by (1) directly using 10 year 

debt yield, M2, and the exchange rate, each in International Financial Statistics Yearbook, 

IMF; and also tested by (2) indirectly using the speed years and the valuation ratio each in 

equilibrium, after endogenously proving the Phelps’ (1961, 1965, 1966) golden rule.  

RRR=0 implies that the nominal growth rate of output matches the rate of inflation/ 

deflation.  Also, RRR=0 leads to no more inflation/deflation and no more assets-bubbles, 

where statistics data are always within a certain range of endogenous data, in KEWT 

database, simultaneously under theory=practice.  

 

 

Signposts to Chapter 1: the real assets; the financial/market assets; the (real) rate of 

profits/returns; the relative share of capital; the capital-output ratio; nominal and real; 

the rate of inflation/deflation; money-neutral; the technology coefficient; the Phelps 

coefficient; the speed coefficient; the endogenous-equilibrium; the price-equilibrium; 

the market principles; perfect competition with no assumption; the relative price 

level; the absolute price level; endogenous, external, and exogenous; the valuation 

ratio; assets-bubbles; geometrical topology; seven endogenous parameters 

  

                                                 
1
 The author dedicates the ‘new discovery of RRR=0’ in this chapter to Dr. John M. Virgo, Founder of IAES 

since 1974.  The author is much thankful to his successor, Dr. Katharine Virgo.  The author is delighted 

to have this opportunity to convey their spirit to next generations at the Madrid Conference on 10-13 Oct., 

2013. 
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1. Introduction 

This chapter develops the author’s purely endogenous system under no assumption, 

from the standpoint of “Earth Endogenous System,” lxviii+568, 15 May 2013, published 

by Better Advances Press, Toronto (the EES, hereunder).  Processes and conclusions 

before and after the EES remain the same.  This chapter intends to express the same 

contents more precisely and measure and proves the author’s one new discovery/finding, 

the rate of return=zero or RRR=0, with its implications.  First of all, this chapter stays 

scientific, as Samuelson pursued (see, Kamiryo, 2013a p.11).  Human perceives 

differences between natural science, mathematics, physics, and chemistry, and social 

science.  Today, social sciences and accordingly, economics are much closer to natural 

science in the 21
st
 century, with human decision-making. 

The author’ two-dimensional plane hyperbola (simply, 2DPH) is a reduced form of 

endogenous equation in the EES.  This chapter geometrically develops the topology of 

2DPH and simplifies the points of the new finding, RRR=0.  RRR=0 makes the EES 

more robust and to the point.  The author proves that Pythagorean triangle area equals 

right equilateral triangle area in the 2DPH.  The author repeatedly has confirmed that the 

proof is the first appearance in the literature, investigating topology at math and physics 

libraries.  2DPH is fitted for developing right equilateral triangle so as to express author’s 

silver ratio (1, 1, and 1.4142 as the square root of 2). 

The proof implies that old Greece western civilization and Japan old agriculture 

(agricultures based on Japan Oriental civilization) are united peacefully.  The proof is 

numerically proved by using corresponding endogenous equation and, immediately by a 

cross point of the hyperbolic curve, as a reduced form of the endogenous equation, and its 

horizontal asymptote (HA).
2
 

 

2. Consumption-neutral to growth and technology,  

      with stop macro-equality 

Characteristics of the endogenous system are represented by one finding that the real 

rate of profits/returns is zero,          .  This finding spreads over the system with 

other new findings and concrete expressions.  Consistently and compatibly,           

prevails and reinforces the market principles and statistics data, by country, sector, and year 

                                                 
2
 See the EES, Appendix, p. 481, 2-1 and p. 506,       
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and over years. 

Preliminarily the author refers to ‘consumption-neutral’ to growth and technology, as 

discussed in a separate chapter.  Consumption-neutral expresses one of essentials in the 

EES so that readers may easily enter into the mechanics of the rate of return and further the 

Phelps coefficient that follows soon below.  Consumption and technological progress 

march together but independently.  It implies that consumers’ goods and producer’s 

goods are produced independently but integrated into one sector and the whole system by 

country.  Note here the whole system like the EES differs from two-sector models in the 

literature.  What is the difference? 

First of all, there exist some differences between technological progress and E. S. 

Phelps (1961, 1965) golden rule.  All the models in the literature estimate partially 

endogenous rates of technological progress under the market principles.  The EES 

measures a unique endogenous rate of technological progress by converting Solow’s 

(1956) exogenous to endogenous, based on a discrete Cobb-Douglas production function.  

Endogenous results reflect differences between the demand and supply in the macro- 

economy.  The market principles cannot disclose causes wholly, while the EES clarifies 

causes=results simultaneously.  Fundamental cause is the accumulation of deficit over 

years.  The rate of technological progress,   
 , is the product of the net investment to 

disposable national income,      , and the technology coefficient,     ; 

  
         .  And, two elements of          are measured by sector, just before 

tax redistribution. 

As a result, Phelps golden rule is converted to endogenous from exogenous under the 

market principles.  Under the exogenous golden rule, the actual/estimated growth rate of 

GDP and the market rate of interest as a resultant rate of profits to capital are compared.  

Nominal=real +inflation/deflation prevails in the Fisher’s (1906, 1930) equations.  

Contrarily under the endogenous golden rule, the growth rate of output is accurately 

measured using the rate of technological progress.  The rate of return is measured using 

the capital-output ratio and the relative share of capital.  These parameters and variables 

are always consistent by country, sector, and years, and over years, as the whole system.  

However, the rate of return=0 surprisingly unites exogenous and endogenous Phelps 

coefficients (see next section). 

In short, four statements outline the contents of the new finding in this chapter: 

(1) New finding is, rREAL=0 or RRR=0.  This is supreme foundation of an economy and 

implies that nominal growth is equal to the rate of inflation. 

(2) The author's money-neutral prevails by country, sector, and years and over years.  The 

first appearance is IAER (16), 2010. 

(3) rREAL=0 is connected with a new finding of the relative share of capital-neutral 
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(-neutral) to macro-inequality. 

(4) Three neutralities, money-neutral, consumption-neutral to growth and technology, and 

 -neutral to macro-inequality, are interrelated inherently. 

 

3. Rate of return after deducting inflation/deflation is zero 

This section proves one finding that the real rate of return is zero or RRR=0 and 

constitutes a highlight of this chapter.  RRR=0 is wholly supported by money-neutral 

existing regardless of qualitative level of the market principles.  Further, this new fact is 

inherently related to two concrete expressions in new findings; stop macro-inequality and 

enjoy full-employment.  Fig. 1 expresses that the RRR=0 is a unique core of new findings.  

RRR=0 is justified by its proof, theoretical and empirical.  The author shows two ways of 

proofs, simple indication and precise measure in the same 2DPH: 

   

Fig. 1 Structural design of RRR=0 wholly supported by money-neutral 

 

Simple indication:  One cross point of the hyperbolic curve and the diagonal in 

2DPH.  Character of 2D apparently makes four quadrants static. 

Precise measure:  The x axis shows the ratio of net investment to national disposable 

income after depreciation (capital consumption) and, the y axis shows the rate of return.  

The horizontal asymptote (HA) expresses the rate of endogenous inflation/deflation and, 

the hyperbolic curve expresses the rate of return function to the net investment to national 

disposable income.  These two ratios lead to a proof that returns are maximized at 

minimum net investment:  The closer the vertical asymptote (VA) to the hyperbolic curve, 

the higher the rate of return to net investment is. 
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New finding of the RRR=0 corresponds with maximum profits historically accepted 

in the literature and under the market principles.  Enterprises after tax redistribution solely 

aim at maximum profits.  Maximum profits are geometrically shown by parabola.  A 

parabola, however, does not need an origin of four quadrants and is free from quadrants.  

Simply the literature pays attention to parabola, much easier than hyperbola that requires 

four quadrants. 

Next, let the author explain and prove new concrete expressions extracted from 

RRR=0, step by step using endogenous equations.  This work presents a highlight of this 

chapter and proves that any equation in the EES is always consistent with thousand 

equations conceivable.  First of all, prove that the rate of return reduces to zero.  

Preliminarily, let start with the speed coefficient,                    
 .  At 

the convergence point of time, the relative share of capital,  , equals the diminishing 

returns to capital (DRC) coefficient,   .  Then,                   
  

reduces to              
  .  This equation matches Robert Barro and 

Sala-i-Martin’s (1995), except for the difference between endogenous and exogenous in 

the rate of technological progress. 

The EES proves                 
 , where the endogenous Phelps coefficient x 

is 
 

    
.  The Phelps coefficient,   

  

  
 , is obtained by using        or    

 

 
 

and accordingly,            holds.  The growth rate of disposable national income 

per capita is shown by   
               .  Accordingly, the growth rate of 

output is shown by   
    

        .  Back to   
         , if       , 

there appears no growth. 

Now let search and prove the condition that      turns to 0.0000 or no growth 

appears. As an extension of Chapter 8 in the EES, the following E1 to E4 hold each as 

reduced form under the rate of change in population,       . 

E1.    
       

     
 or   

       

      
.  Or,                . 

E2.    
   

          
 holds under population L=const. and accordingly, n=0 in 

  ＝
                 

         ・      
.  Thus E2 becomes reduced form. 

E3. Inserting the capital-output ratio of E1 into E2,    

       

      
  

       
       

      
  
. 

E4. The LHS of E3 is    while the RHS of E3 is 
  

         
       . 

As a result,           or         . 

 

In short, the above four equations imply no growth due to          and 
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           , when population L=const. and accordingly, n=0.  The EES shows 

the above results as a conclusion, yet without the above processes, step by step.  Besides, 

the above four equations imply that discrete endogenous results equal corresponding 

results of partial derivative using the continuous case.
3
  The same results exist between 

discrete and continuous. 

 

4. From exogenous to endogenous ‘Phelps’ golden rule,  

     cooperating and reinforcing the market principles 

This section briefly sums up new finding and new concrete expressions so as to prove 

inherent interrelationships consistently.  Phelps (ibid.) golden rule determines the 

relationship between the rate of return and the growth rate, based on the market principles 

and accordingly, under the price-equilibrium.  In the case of exogenous, the rate of 

technological progress is given and the rate of return is determined in the financial market.  

In the case of endogenous, the rate of technological progress is first of all measured by 

  
         .  Accordingly, followed by the rate of return, and the growth rate of 

national disposable net income,   
 . The rate of return is zero, as proved in two-ways in 

topology above.  Also the rate of return is zero as the extension of the EES (see E1 to E4 

above).  Then, the nominal rate of inflation corresponds with the nominal rate of growth.  

The relative share of capital is measured by       and also alternatively by 

       , where the capital-output ratio is         and accordingly the rate of 

return is          under a fixed relative share of capital,      . 

As a result, the Phelps coefficient x reduces to         .  The author proves the 

Phelps coefficient,         , here using four steps: 

E5.    
 

 
. 

E6.   
  

       

   
       . 

E7. Since population L is constant and n=0,    
  

       

   
 and   

       

      
. 

E8. As a result, 
  

  
  reduces to 

 

    
 (in detail, see E1 to E4 above). 

 

Supplement to     :  The diminishing returns to capital (DRC) coefficient    

becomes the relative share of capital,  , at the convergence point of time in the transitional 

path. The DRC coefficient   , is finally determined by              and 

       ;      
      

      
.  Thus,   

  is determined by the ratio of net 

investment to net national disposable income,      , and the DRC coefficient   ; 

                                                 
3
 Tinny differences between discrete and continuous:  The continuous case has one answer while the 

discrete case several answers at least.  Purely endogenous equation is able to extend as many equations as 

possible so that tinny difference such as 1.0000000000 versus 1.0000000500 is calculated.  
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independently of          .  It implies that the endogenous Phelps coefficient 

holds wholly.  New finding of           at the EES perfectly matches other 

new findings and concrete expressions.  Note that       is related to the balance of 

payments to Y,              ,4 where saving rate is shown by      .  

In short,   
  is determined by net investment and the rate of technological progress. 

Supplement to the market principles:  Under the market principles, the rate of return 

is replaced by the rate of interest externally in the financial market.  The rate of inflation is 

similarly by Consumers Price Index (CPI) externally.  Irving Fisher’s (ibid.) equation, 

‘nominal = real + inflation/deflation’ holds anywhere beyond space and time.  Data 

obtained in the markets are always external and its causes are not given.  As a result, any 

model in the literature is composed of endogenous and exogenous or external and with 

assumptions as surrogate for equations. 

Then, what is the condition for the exogenous Phelps coefficient to holds in the 

literature?  The condition is simple.  The above general form,         , answers 

at once.  Set       in order to maintain     
 .  The answer is       .  

Phelps (ibid.) golden rule in the literature holds under       , even if the rate of 

technological progress is given externally. 

 

5. The first money-neutral tests: using externals of ten-year debt yield,  

     money supply, and the exchange rate by country 

First, this section sums up the stream of the author’s money-neutral.  Second, the 

author presents money tests for money-neutral.  The author already addressed his own 

money-neutrality in Int. Adv. Econ. Res. 2010 16: 282-296.  This stream has never 

changed before and after publication of the EES (15 May 2013).  This chapter focuses on 

money-neutral tests for the sake of whole new findings and concrete expressions.
 5

 

And, this section extends the stream of the author’s money-neutral:  The real assets 

of the EES stay at the Scientific world (for its strictness, see BOX 1-3 in Chapter 1).  The 

real assets use money as numerical numbers, i.e., money by country with the exchange rate.  

                                                 
4
 The above national disposable net income Y is composed of the real assets.  Therefore Y is endogenously 

related to the balance of payments          and deficit          by country, where the 

PRI sector is expressed by                          .  Suppose that the G sector is zero.  

In this case                   holds.  Suppose that deficit is based on cash flows.  Real-assets 

deficit exceptionally equals estimated deficit that uses cash flow-in and -out only when deficit is zero.  

Why is it so?  This question is tied up with several fundamental defects macroeconomics has not 

conquered. 

5
 The author’s endogenous I-S and external L-M diagram (2010) was involved in ‘money-neutrality.’  The 

‘money-neutrality’ is now expressed as ‘money-neutral,’ as a core among six nature-neutrals developed 

after the EES.  



Chapter 1, HEU 

‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒ 

~ 8 ~ 
 

It implies that money is a unique unit to be able to examine hypotheses among all the units 

used in natural and social sciences. 

The current stream of money-neutral:  Historically, David Hume (Of Money, 1752; 

see N. Gregory Mankiw) affirmatively steps into money-neutral.  Technically, 

short-sighted (negative) money is distinguished with long-sighted (positive) money.  

Money is just like close to God and perfectly neutral to the real assets.  David Hume 

(ibid.) immediately overlaps the EES.  Positive and negative always coexist in reality yet 

at once are united in reality.  This is the money world. 

Mankiw, Gregory, N. (Journal of Economic Perspectives, May 2006) publishes ‘The 

Macroeconomist as Scientist and Engineer,’ on behalf of David Hume and compares 

Keynes Revolution with the Neoclassicists.  N. Gregory Mankiw (ibid.) integrated two 

ways, engineer and scientist.  The author is thankful to his invaluable tolerance and 

two-way stay at the real world. 

Back to the first money-neutral tests:  Let the author test money-neutral, by using 

ten-year debt yield, money supply, and the exchange rate.  Related data are available in 

the KEWT databases for 65 countries and three area averages, 1960-1990 to 2010/2011. 

For the financial/market assets, the EES has analyzed (1) money-neutral indicators or 

three sorts of money supply to capital and output, where each inverse is the multiplier, (2) 

the difference between ten-year debt yield and related endogenous rates/ratios, and (3) a 

unique exchange rate-neutral indicator that clarifies that the exchange rate is completely 

neutral to the real assets. 

Tables 1 to 6 at the end of this chapter each shows two tests,              and 

     

 

     
  , where      

                 
  , 

6
 for 65 countries and three 

area-averages.  The exchange rate is surprisingly neutral to the real assets at almost all the 

countries.  Anyone cannot control the exchange rate by country.  The market principles 

are alive forever.  Ten-year debt yield changes, wholly depending on the level of debt.  

The Phelps coefficient or its golden rule prevails by country.  Yet, the Phelps coefficient 

reflects the qualitative level of the endogenous-equilibrium.  As a result, the rate of return 

suddenly fluctuates and (often soon) recovers balances. 

                                                 
6
 The exchange rate-neutral indicators are composed of the following five, as shown in Notations of the EES: 

E9. the exchange rate to the US (item ‘ae’, in IFSY, IMF) divided by the relative growth rate of per capita 

output,        
   , where   

     
        

  . 

E10.         . 

E11.      
                 

  . 

E12.           
                       

     . 

E13.          , where            
  . 
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6. The second money-neutral tests endogenously  

     using the speed years and the valuation ratio 

This section endogenously presents the second money-neutral tests, where 

money-neutral is wholly involved in the real assets and the EES (see Tables 1 to 6, once 

again). 

The EES has endogenous consistency among values and ratios in its whole system.  

This consistency spreads over all the values and ratios of statistics data.  The first 

money-neutral tests above are indispensably extended to the endogenous equilibrium tests 

that use two ratios, the speed years for convergence,           , and the valuation 

ratio,            
   .  These two ratios express endogenous equilibrium 

inherently. 

Character of the valuation ratio is similar to that of the exchange rate by country.  It 

implies that the valuation ratio is tightly related to the exchange rate and the markets.  No 

one controls the exchange continuously.  The valuation ratio reflects the real assets 

severely.  Readers will understand the circumstances as an extension of the Phelps 

coefficient.  When the three parameters of                of the Phelps 

coefficient are modest, the markets express its judge more favorably. 

Character of the speed year for convergence differs, similarly to ten-year debt yield to 

the RRR,             .  It implies that the rate of return, exogenously and endogenously, 

is deeply involved in the essentials of the real assets.  The speed years are not only a 

direct measure of the endogenous equilibrium but also a whole typical indicator of the real 

assets.  Suppose:  The speed years fluctuate sharply.  This shock is required for the 

recovery of unstable equilibrium.  After the shock, the speed years usually become stable 

and modest.  If it is not, some fundamental causes exist such as huge debt and extreme 

unbalances between the real assets. 

 

7. Conclusions 

This chapter is one of two sister chapters and focuses on RRR=0.  It implies that the 

nominal growth rate of national disposable net income Y remains non sense, due to the 

equal relationship between the growth rate and the rate of inflation or deflation.  Suppose 

deficit=0.  Then, there is no inflation and no deflation.  This is deficit-neutral, which is 

closely related to RRR=0.  Inevitably, RRR=0 is tied up with the Phelps (1961) coefficient 

between profits and output growth under the market principles.  As a result, this chapter 

presents the first and second money-neutral tests for the whole versions of new 

discoveries/findings and the two-dimensional (2D) plane hyperbola, which is most fitted 
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for the proof of RRR=0. 

Let the author conclude the implication of the RRR=0 in statistics analysis and under 

money-neutral.  International competition for higher GDP and accordingly, endless 

inequality at macro level (except for social policies) will lose color.  GDP growth rate 

equals the rate of inflation.  People by country become friendly and stable under the 

RRR=0.  Policy-makers relaxed deepen country’s own culture and history and, people are 

happy free from meaningless competitions.  Human will come back, nearer to the Nature.  

No assets-bubbles are expected when three parameters of the Phelps coefficient,   

      , are balanced and controlled in the Scientific world.  It is not required for 

economists to establish new qualitative indicators over GDP. 

Most important is technological competition in the global world.  One country 

develops technology independently of national taste and consumption.  And, the less the 

population, the higher the rate of technological progress is, as proved in the EES (pp. 

405-432). 

Lastly, endogenous equations use two independent variables, the ratio of national 

disposable net income,      , and the rate of change in population,     .  The 

RRR=0 as a dependent variable uses      , as its independent variable.        

and     , however, completely symmetric as proved in the EES (see, Appendix C, 

page 494).  The rate of unemployment as a dependent variable uses     , as its 

independent variable.  Thus the RRR=0 is at once connected with the rate of 

unemployment, in the two dimension plane.  There is no tradeoff between the RRR=0 

and the rate of unemployment, endogenously and as a result, in actual statistics data since 

actual statistics data are always within a certain range of endogenous data. 

The level of optimum depends on a level of endogenous equilibrium and is 

determined directly by the speed years.  A level of endogenous equilibrium is expressed 

by corresponding level of moderation, whose immeasurable point is the origin of two 

dimension plane.  Therefore, the situation of the RRR=0 and the rate of unemployment=0 

ultimately indicates the level of optimum, where the origin is much close to the origin. 

Let us together dream towards diversified culture and civilization with people’s 

spiritual happiness and towards give-first and back-last; by country.  Dream reflects 

natural science.  Dream realizes peacefully in the 21
st
 century at once when social and 

economic science becomes much closer to natural sciences by year. 
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Table 1 Money-neutral tests using 10yrs debt yield and the exchange rate by country 

 

Data source: KEWT database 9.15, 1990-2012, for 65 (=17+14+15+19) countries by area, 

with three area-averages.  

Original data are from International Financial Statistics Yearbook, IMF, by year 

(hereunder abbreviated).  
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Table 2 Money-neutral tests using 10yrs debt yield and the exchange rate by country 

 

Data source: KEWT database 9.15, 1990-2012, for 65 countries by area. 



Chapter 1, HEU 

‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒ 

~ 14 ~ 
 

Table 3 Money-neutral tests using 10yrs debt yield and the exchange rate by country 

 

Data source: KEWT database 9.15, 1990-2012, for 65 countries by area. 
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Table 4 Money-neutral tests using 10yrs debt yield and the exchange rate by country 

 

Data source: KEWT database 9.15, 1990-2012, for 65 countries by area. 
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Table 5 Money-neutral tests using 10yrs debt yield and the exchange rate by country 

 

Data source: KEWT database 9.15, 1990-2012, for 65 countries by area. 
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Table 6 Money-neutral tests using 10yrs debt yield and the exchange rate by country 

 

Data source: KEWT database 9.15, 1990-2012, for 65 countries by area. 


