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1. Introduction

This paper presents the outline of the methods for estimating rents and capital

by sector. A system for national accounts (SNA) may improve still as a system

and statistics as has been tried by Canberra Group. I indicate, however, that

national accounts will have to use the perpetual inventory method (PIM) for the

estimation of capital stock by asset and by sector. This may show a limit of sta-

tistics in SNA. The PIM is used for capital stock and independent of the returns

or profit by sector since Jorgenson (1963). National accounts as a system mea-

sures both wages and operating surplus in GDP or GNP. We cannot divide

these two items into the government sector and the private sector. This is

because wages are earned in the households sector and operating surplus is

earned in a few sectors except for the government sector. Total economy in

SNA is divided into such sectors as non-financial corporations, financial corpo-

rations, general government, households (including private unincorporated enter-

prises), private non-profit institutions serving households. SNA never thinks of

total economy as the sum of the government sector and the private sector.

Nevertheless, the balance of payment as the difference between saving and net

investment is the sum of budget deficit and the difference between saving invest-

ment in the private sector. In other words, GDP is independent of national dis-

posable income (NDI) in SNA.

In this respect, I will raise serious questions in this introduction. How can I
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compare the government sector with the private sector using available data in

SNA? Is it appropriate for the government sector to set returns/profit as

zero? The government sector is a public sector and cannot earn profit, yet uses

capital (stock) of the government sector.1) What is the relationship between

capital and its returns or rents? SNA assumes that no returns in the government

sector, yet this assumption is applicable not only to a condition of budget

deficit=zero but also to all the levels of government surplus or deficit. Never-

theless, if SNA deletes this assumption, how can the government sector be settled

as a system?

My proposal in this paper is summarized as follows: Rents and capital are con-

nected each other in SNA and estimated by dividing total economy into the two

sectors, where NDI is a base. Assume that total economy can estimate rents and

capital, but these estimations are incomplete without taking into consideration the

sectors that constitute total economy. The idea underlying this proposal is that

national economy in an open system uses capital and labor consistently; apart

from the use of statistical data or that we need a whole estimation of rents and

capital by sector, principally based on a system of national accounts. Of course,

I will compare statistical capital by sector with my estimated capital by

sector. However, I cannot compare rents that correspond with the capital by

sector with the operating surplus that is not divided into sectors.

Then, why do I insist on the tight relationship between rents and capital by

sector? This comes from a fact that consumption and wages are tightly related

as I have shown in my functions of consumption and investment since Feb

2005. The tight relationship between consumption and wages is not an

1) Jorgenson (1963) estimated desired level of capital stock using exogenous user costs

of capital, and later Paul Schreyer’s (OECD, 2001, 2004) “measuring capital” takes into

this idea to some extent, where their cost of capital (shown as the price of capital ser-

vices less the growth rate of output) is external in the current situation.
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accounting identity. Externally given the consumption-coefficient, (rho/r),

rents or wages are estimated consistently within an economy as a whole

system. Then, how are rents related to capital? Externally given the ratio of

rents to the wage rate, (r/w), the capital-labor ratio and accordingly, capital are

estimated consistently within an economy as a whole system. I do not use

wages and operating surplus in GDP. I modify/estimate these values so that

NDI will integrate rents and wages as the sum of consumption and saving and

so that the capital estimated without using the PIM is consistent with wages and

rents. I prefer external (rho/r) and (r/w) to the conventional capital based on

the PIM, although all of these are external values. By so doing, my data-sets

will step off SNA itself. I prefer the estimated values of rents and capital to

the capital estimated by the PIM, without stepping off SNA statistics as much

as possible. By so doing, basic variables in my endogenous growth model are

all measured and able to present and test hidden findings/hypotheses. These

analytical results are composed of two benchmarks: (1) the relative share of

rents to output and (2) the capital-output ratio. These two benchmarks are

essentially related to endogenous levels of technology and endogenous rates of

technological progress.

All of available data such as IMF, the World Bank, OECD, PWT and others

do not estimate such rents as I explained above. For capital, some countries

publish capital stock by sector based on the PIM, yet independently of corre-

sponding rents. For example, OECD publishes capital stock by country yet un-

til 1995. After 1995, OECD publishes capital stock only for the manufacturing

or the corporate sector. PWT 6.2 and 6.5 will not publish the data of capital

stock any more in the future, after 6.5. I confirmed these facts,2) which suggests

2) I confirmed, by contact, that OECD publishes capital stock in the private sector and

no more capital stock of the total economy by country. The similar is true in Penn

World Table (PWT6.2 and 6.5). In statistics, capital input (investment) is available. Æ
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Capital stock will be externally estimated by using the market cost of capital, and at the

current year (not under convergence). For these confirmations, I am thankful to Dr.

Schreyer Paul, OECD, and Drs. Heston Alan and Ye Wang. Also, I am thankful to

Dr. Steve Landefeld, Director of Bureau of Economic Analysis, Drs. Francois

Bourguignon, Serven Luise, and Laliberte Lucie, the World Bank, Shigeo Kashiwagi,

Director, IMF, and Dr. Carole Brookins, and Shigeru Endo, and Dr. Andrew Sharpe,

Managing Director, IARIW, and Statistics and Finance Canada, for the discussions with

me in Oct 2005.

3) In this respect, my approach differs from the Canberra Group on Capital Stock Sta-

tistics, where Peter Hill (1998, 1999) discusses capital stock based on statistics.

Similarly, my approach differs from an established approach of Jorgenson-Griliches

(1967). Recently, Nomura Koji (2005) thoroughly reviews the measurement of capi-

tal, where we can find various issues and problems. I am thankful to his study in that

I could find the direction and characteristics of my methods more clearly than before,

although I do not discuss the differences between two approaches in this paper.

that SNA cannot easily disclose capital appropriately or that SNA should review

a theoretical relationship between consumption and wages by using NDI. As

for SNA in Japan, capital stock has been precisely estimated based on the PIM

by asset and by sector, yet independently setting operating surplus untouched.

These come from the character of SNA. There is no consistent data between

rents and capital by sector. If rents and capital are consistently estimated, a

whole picture of an economy will be clarified much more consistently than

before. This is my intention in this paper.3)

For the estimation of rents and capital, I start with IFSY and GFSY,

IMF. Some countries do not publish budget surplus/deficit and national income

from abroad. I intended to increase the numbers of countries for my data-sets,

but I had to exclude many countries (oil-producing Arab, Latin America, and

African countries) that do not publish budget surplus/deficit. This is because

saving by sector is obtained using the balance of payment and budget surplus/

deficit if net investment is available by sector. The total saving is not domestic

but national saving since the balance of payment/the external balance includes
Æ
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national income from abroad. However in this case, many countries, particu-

larly in developing countries, do not publish national income from abroad. I

include this income if it is available and, I calculated the balance of payment to

maintain the numbers of countries in my data-sets. As a result, my data-sets

1995–2004 are now composed of thirty countries and I will divide these coun-

tries into three clubs by the level of saving.

This paper will concentrate on the estimation of rents and capital by present-

ing the two methods for estimating rents and capital. Comparisons of the results

in the government sector with those in the private sector will be basically dis-

cussed at the IARIW, Finland, Aug 2006. The extension of my endogenous

growth model is required for the above two methods, but this will in parallel be

discussed in Kamiryo (2006b).

2. The first method for estimating wages and rents

and capital by sector

The estimation of rents and capital is composed of two basic methods and

supplemental methods. The two methods are composed of the first method for

estimating wages and rents using the relative share of rents to output and, the

second method for estimating capital stock using the capital-labor ratio. This

section treats the first method and related supplemental methods.

Rents and capital by sector are estimated using two external parameters, the

coefficient of consumption, rho/r, and the ratio of rents to capital to the wage

rate, r/w. First, the value of rho/r determines the relationship between con-

sumption and wages (or the ratio of consumption to output and the relative share

of rents), using the ratio of consumption to output. Second, the value of r/w

determines the relationship between the relative share of rents to output and the

capital-labor ratio, though which capital is estimated. Supplemental methods

support basic methods. Supplemental methods are composed of (1) the ratio of
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the growth rate of embodied4) technology to the growth rate of disembodied tech-

nology, g gA FLOW A STOCK( ) ( )/ , (2) the difference between the growth ratio of per

capita wages and the growth rate of per capita output, g gw actual y actual( ) ( )- , (3) the

ratio of rents to capital as the relative share of rents to output divided by the capi-

tal-output ratio, r=a/W, and (4) the money neutral-coefficient as the ratio of rents

to capital to the Central Bank discount rate/market rate, cCB = r/rCB. These

supplemental methods are needed not only to adjust and test the results obtained

by basic methods but also to take into consideration such broader aspects as

price-inflation/deflation and assets-inflation/deflation. I will explain the above

methods using equations each by each.

The first method for estimating wages/compensation:

This method directly comes from the function of consumption. The function

is shown as, (1–a)(c) or 1–a = c/(rho/r), (1)

where the coefficient of consumption, rho/r, is externally given.5) I call this pa-

rameter as the first external parameter. For my methods to determine rents and

capital, I use only two external parameters and this is the first.6)

Eq. 1 determines the relationship between consumption and wages or between

4) Denison Edward (1964) indicates that embodied implies the changes in the quality of

capital goods. In my model, I divide conventional capital to quantitative capital and

qualitative level of technology.

5) See Kamiryo (46(1)Sep 2005): (rho/r) is the ratio of the discount rate for consump-

tion to the ratio of rents, where a discount rate, rho, is used for the present values of

saving and consumption each as an annual flow, and r is the ratio of rents to capital and

used for the present values of rents and wages each as an annual flow. In Kamiryo

(2006b), I distinguish the ratio of rents to capital at the current situation that starts with

constant returns to scale and the ratio of rents to capital at the current situation but un-

der diminishing/increasing returns to scale.

6) I find a way to avoid an aggregation problem in the measurement of different kinds

of capital by using the first external parameter in an economy.
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saving and rents as a dual one. The function of (1–a)(c) is generally shown as

a quadratic curve and its correlation-coefficient R or R2 is extremely high using

panel data of 300 (see Table 1). This implies that (1–a)(c) is close to an ac-

counting identity. I justified the relationship between three kinds of saving ra-

tio and the relative share of rents to output in Kamiryo (46(1)). However, if I

classify the ratio of saving to output according to the level of saving, hidden

characters are clarified by club. I divide thirty countries 1995-2004 into the

three clubs: Club c-cc, Club s, and Club ss-sss (for each definition, see Table

2). I find that the correlation-coefficient R or R2 is low in Club s. This implies

that in Club s the function of consumption significantly differs by country, where

the differences of national taste are expressed in Club s more than in the other

two clubs. There are more opportunities for an economy in Club s to usefully

select the direction and policies for economic growth.

Supplemental methods for estimating wages/compensation:

The relative share of rents to output and accordingly, wages and rents are im-

portant in that if the relative share of rents to output is constant over years, the

above equal relationship between embodied and disembodied technology

exists. Also, if the relative share of rents to output is constant over years, the

growth rate of per capita wages equals the growth rate of per capita

wages. This implies that the price level is constant or no inflation exists. In

this respect, wages and rents are tightly related to such external values as the

changes in technology, DA, and consumer price index, CPI. Furthermore, rents

are tightly related to the neutrality of financial assets: the ratio of rents to capital

is tightly related to the discount rte/market rate of the Central Bank. Thus, the

above method for estimating wages will be supplemented and reviewed using

such external indicators as the changes in technology, CPI, and the money neu-

tral-coefficient. These indicators will help to determine the above method for
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estimating wages and rents. Let me summarize using equation.

1. Embodied versus disembodied technology:

I set up this model by distinguishing an annual flow of technology with a stock

of technology or the level of technology. This method will be more effective

when a model measures an endogenous rate of technological progress as in my

model: comparing an actual rate of technological progress (derived from the

Cobb-Douglas production function) with an endogenous rate of technological

progress.

The level of technology, A, is derived also from the Cobb-Douglas production

function. Using and the capital-labor ratio, W, and the capital-labor ratio, k, in

y=Aka:

A k= -1 a / .W (2)

This is a simple key equation. For this relationship to be able to show cause and

effect, I raised two production functions, Models A and B, in Kamiryo

(2006b). The level of technology, A, is a weighted average of technology accu-

mulated in the past. I call it a “disembodied”7) level of technology when I com-

pare it with a new flow of embodied technology. Total factor productivity (TFP)

in the literature8) corresponds with the above level of technology, A. TFP has

been treated as a residual since Jorgenson Dale (1963) and Jorgenson and Zvi

Griliches, (1967), where capital has included qualitative capital. On the contrary,

7) Zhou Fang (2000, p. 291–306) indicates that disembodied or Solow’s technical

progress is independent of the changes in production scale. This is true in that when a

production function is considered under convergence, the situation is under constant

returns to scale (CRS). I clarified the relationship between CRS and diminishing

returns to scale (DRS/IRS) comparing Model B with Model A as my endogenous

growth model in Kamiryo (2006b). Since Model B corresponds with Model A of

y=Aka, marginal productivities of capital and labor hold in an economy.

8) For example, Jorgenson and Griliches (1967) clarify the limit of TFP. In my model,

the level of technology (TFP) has its own positive implication. This is not just a

residual but a stock of past-embodied technologies accumulated before new investment.
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I excluded qualitative capital from capital in my model and call it the level of

technology. Then, what is an embodied technology? I define it as an

embodied rate of technology as an annual flow at the current period/year. The

revolution of technology is only realized through a new inflow of technology or, in

other words, by my endogenous rate of technology as the ratio of qualitative invest-

ment to output at the current year. Then, how is the embodied rate of technologi-

cal progress measured? This is shown in the case of actual one as Eq. 3:

Using an annual/actual flow, g g gA actual y actual k actual( ) ( ) ( )= - ◊a . (3)

Eq. 3 is compared with the disembodied rate of technological progress shown as

Eq. 4:

g A t A t A tA t DISEMBODIED( ) ( ( ) ( )) / ( )= - - -1 1 . (4)

Besides, the embodied rate of technological progress is shown under convergence

as Eq. 5: g iA
* *( )= ◊ -1 b . (5)

For the relationship between the embodied and disembodied technology, I use

the following ratio:

g gA FLOW A STOCK( ) ( )/ , where (6)

g g gA FLOW A EMBODIED A actual( ) ( ) ( )= =  and g gA STOCK A DISEMBODIED( ) ( )= .9)

The yearly changes in g gA FLOW A STOCK( ) ( )/  are normal in any economy. The

level of technology does not remain unchanged due to competition in the world:

sometimes improving and sometimes deteriorated due to the budget deficit in the

government sector and the heavy competition in the private sector. In develop-

ing countries, the changes in g gA FLOW A STOCK( ) ( )/  is thus violent while in advanced

9) I simply prefer FLOW versus STOCK to EMBODIED versus DISEMBODIED in

this ratio. I emphasize an accumulated STOCK in the level of technology, similarly

to the capital as an accumulated stock. Embodied flows are divided into (1) an actual

flow as shown by Eq. 4 and (2) a flow under convergence as shown by Eq. 5. Fisher,

Franklin (1965) tries to directly derive embodied technical change, but here I need to

separate disembodied and embodied technology as information for the estimation of

rents and capital.
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countries the changes in g gA FLOW A STOCK( ) ( )/  is more stable than those in develop-

ing countries. I admit this shortage of g gA FLOW A STOCK( ) ( )/  and do not change the

results of the first method so that g gA FLOW A STOCK( ) ( )/  will be closer to 1.0. I

must pay attention to other external indicators as below.

2. CPI and the growth rate of per capita wages versus the growth rate of per

capita output:

The changes in embodied and disembodied technology are related to the actual

growth rates of per capita wages and output, gw actual( )  and gy actual( ) . These two

growth rates are directly related to the price level. The price level is external and

expressed by CPI. To clarify these relationships, I use the following equation:

g gw actual y actual( ) ( )- , (7)

where g w t w t w tw actual actual actual actual( ) ( ( ) ( ) ) / ( )= - - -1 1  and

g y t y t y ty actual actual actual actual( ) ( ( ) ( ) ) / ( )= - - -1 1 .

When g gw actual y actual( ) ( )- =0, the relative share of rents to output is constant.

Then, empirically and based on the wage hypothesis towards inflation,

If g gw actual y actual( ) ( )- >0, the price level increases, where CPI increases.

If g gw actual y actual( ) ( )- =0, the price level increases, where CPI remains constant.

If g gw actual y actual( ) ( )- <0, the price level decreases, where CPI decreases.

My model is based on the real assets-side or the supply-side. The above rela-

tionship between the growth rates of per capita wages and output and CPI comes

from the supply-side. However, in the real world, such monetary policies as the

adjustments of the discount rate and money supply are preceded by the Central

Bank to stabilize the price level and economic growth by country. I will partly

take into consideration these adjustments to attain a better estimation of rents and

capital by country as below:

3. Comparison of the ratio of rents to capital and the discount rate of the

Central Bank

As an indictor to judge the extent of the neutrality of financial assets, I use the
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following ratio:

cCB = r/rCB, (8)

where cCB is the money neutral-coefficient in the financial assets, G is the ratio

of rents to capital, and rCB is the discount rate/money rate of the Central Bank. I

distinguish the three situations:

Case 1 If cCB >1 the situation is normally inflation-oriented, where r>rCB.

Case 2 If cCB =1, the situation is an extremely neutral-oriented, where r=rCB.

Case 3 If cCB <1, the situation is against inflation-oriented, where r<rCB.

Usually, Case 1 is normal since a sound inflation is expected by monetary

policy. However, if a country is under severe inflation as seen in some coun-

tries and years, Case 3 is taken for some years. As shown tables in Appendix,

several countries have experienced this policy after 1995. Many countries have

mostly enjoyed long-term low interest periods and maintained hopeful economic

growth until 2004.

Here, I will explain the character of the ratio of rents to capital, r. The ratio

of rents to capital is the relative share of rents to output divided by the capital-

output ratio. It is true that the ratio of rents to capital is related to both the rela-

tive share of rents to output, which belongs to the method for estimating wages

and rents. However, the ratio of rents to capital is also related to the changes in

the capital-output ratio. This belongs to another method for estimating the capi-

tal-labor ratio (see, soon below). Moreover, the ratio of rents to capital is influ-

enced by the capital-output ratio more than the relative share of rents to

output. This is because under an assumption that the relative share of rents to

output is constant, the ratio of rents to capital is inverse to the capital-output ra-

tio, and I find three kinds of the capital-output ratio. This implies that the ratio

of rents to capital corresponds with each of these three kinds of capital-output

ratio. Here in Eq. 8, I simply use the actual/current ratio of rents to capital.
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3. The second method for estimating capital by sector

This section discusses the second method for estimating capital stock using the

capital-labor ratio. This method is processed after the first method, yet each

procedure of the two methods is done independently. The first method deter-

mined wages and rents using the first external parameter, (rho/r), and the relative

share of rents to output by country and by year, as shown in the previous

section. In the second method, I will decide the capital-labor ratio first using an

external parameter, (r/w). (r/w) is the second parameter in my methods to de-

termine rents and capital. Capital is obtained by multiplying the capital-labor

ratio with labor given.

As a characteristic of the second method, the capital-labor ratio is tightly

related to the capital-output ratio. The suitableness of the capital-labor ratio is

examined using the smooth changes in the capital-output ratio by year. The

capital-output ratio is, however, obtained by dividing the relative share of rents

to output with the ratio of rents to capital. The capital-output ratio is not di-

rectly related to the capital-labor ratio. Nevertheless, once the relative share of

rents to output (using the first method) and the capital-labor ratio (using the sec-

ond method) are determined, the capital-output ratio and the level of technology

are simultaneously determined by an equation of k A1- = ◊a W  in the Cobb-Dou-

glas production function. This implies that the capital-labor ratio determines

both the level of technology and the capital-output ratio at the same time. Then,

how can the relationship between the level of technology and the capital-output

ratio is determined from the capital-labor ratio? For this, I need the supplemen-

tary methods that I described in the first method above. Also, I need to exam-

ine the relationship between the first method and the second method using an

equation between the two external parameters, (rho/r) and (r/w). I will below

discuss the implication of this equation as a supplementary method after the sec-
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ond method.

In short, the second method is related to the first method for estimating wages

and rents, yet it is basically independent of the first method. After determining

the capital-labor ratio, we need to adjust the level of wages and rents by review-

ing the smoothness of the trend of the relative share of rents to output by year

(as suggested by Solow (1958)). We cannot find any direct relationship be-

tween the relative share of rents to output and the capital-labor ratio, which

comes from the characteristics of the Cobb-Douglas production function and ac-

cordingly, my endogenous growth model.

The second method for estimating the capital-labor ratio and accordingly capital:

This method is directly expressed by connecting the relative share of rents to

output, a, in the first method with the second external parameter, r/w. The

value of r/w is the ratio of rents to capital to the wage rate. The value of k is

the current capital-labor ratio:

k
r w

= -a a/ ( )

/

1
, which is an accounting identity. (9-1)

k
r w

= a
/

, which is not an accounting identity but used for the estimation of

the capital-labor ratio.10) (9-2)

When I connect the above equations with the relative share of rents to output

in Eq. 1, the following equation is derived.

k
rho r

c r w
= a( / )

( / )  or ( / ) ( / )r w rho r
c k

= ◊a 1
.  (10)

Supplemental methods for estimating capital:

Similarly to Tinbergen Jan (1956, 60), I intended, at my first stage, to intro-

10) I started with Eq. 9-2 at first and then used both equations for the estimation of the capi-

tal-labor ratio in my data-sets of 300. There is no necessity to avoid an accounting iden-

tity in this case. Also, I found negligible differences of results between the two.
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duce the capital-output ratio into the above Eq. 10 using another external param-

eter, ( / ) ( / ) /rho r rho rW ∫ W . However, I finally decided not to take this

idea. Instead, I established Models A and B in Kamiryo (2006b), where the

capital-output ratio is determined together with the level of technology at the cur-

rent situation11) and under convergence. The results under convergence are

summarized (as in Eq. 24-2):

Wa a
a a

aÆ
Æ
-=*

*( )

1
1B  in the transitional path from the current to the convergence

situation, where B* * *( ) /∫ -1 b b .

W( )
*( )

0
1
1

= -B a , when beta* uses the current capital-output ratio.

In the above cases, the level of technology is obtained once the capital-output

ratio is determined by using k A1- = ◊a W .

Why the level of technology and the capital-output ratio are determined at the

same time? This is because a unique parameter neutralizing DRS/IRS, delta,

controls both beta* and the capital-output ratio: d b b
= -

-
1

1

1

LN

LN

( / )

(( ) / )

*

* *

W
. The

delta is a value at the current situation and delta gradually converges to alpha at

the convergence, where delta=alpha.

As a result, the above second method determines the capital-labor ratio. If

the capital-output ratio changes significantly by year, the estimation of the capi-

tal-labor ratio is not properly estimated. Furthermore, unstable changes in the

capital-output come from unstable changes in the relative share of rents to output

11) Model B shows a limit of a least level of technology: A=(B·k)1–d. It implies that

unless the level of technology needs to cooperate with the ratio of investment to out-

put, the level of technology has no positive meaning. My approach differs from the

dual approach to capital in the capital measurement (for the udal approach, see

Nomura Koji, pp.39–62) in that my ratio of rents to capital is endogenous while the

dual approach uses a weighted average of interest rate and ROE. The valuation

value of capital in my model differs from the capital stock at the current situation; see

Kamiryo (2006a, c).



Hideyuki Kamiryo: Methods for Estimating Rents and Capital by Sector: With Results
by Sector Using My Data-Sets Derived from IMF Data

41 ――

determined by the first method. Therefore, by using a resultant capital-output

ratio, the two methods of determining rents and capital are well-checked. The

smoothness of both the relative share of rents to output and the capital-output

ratio are vital in determining rents and capital by year. This is examined using

the relationship between the level of technology and the capital-output ratio. As

I showed in a method supplemental to the first method, the differences between

embodied and disembodied technology is indispensable. In a sense, the smooth-

ness of the capital-output ratio is required at the sacrifice of the differences

between embodied (coming from an annual flow) and disembodied technology

(coming from an accumulated stock of technology). This is a supplement to the

second method and also an interpretation of the supplemental methods described

in the first method.

Finally, I will indicate a difficulty of estimating the first year of capital

stock. Capital stock changes by year. If the starting year of capital is more

satisfactorily estimated, the following series of capital stock will be more consis-

tent with the results of the supplemental methods, and vice versa. Therefore, by

examining the results derived from the first and second methods for rents and

capital, I may replace a temporal estimation of capital stock at the firs year by a

better estimation of capital. This happens when the original data at IMF are in-

accurate due to each country’s unsatisfactory data and/or when such data in an

economy as national income from abroad is not published or the depreciation es-

timated by sector is not accurate in my learning-by-doing. Of course, when an

economy is under a national crisis as in 1997 or 1998 both the relative share of

rents to output and the capital-output ratio become unstable or significantly

change. Note that I do not principally estimate my data-set of a country if its

budget surplus/deficit is not disclosed. This is a minimum requirement for esti-

mation of rents and capital.
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4. Results of rents and capital in my data-sets

I will explain the contents of my data-sets using tables in Appendix and the

fact-findings using figures in this section.

First, my data-sets show the results of wages, rents, and capital, by country

(thirty countries classified by ‘club’ of the level of saving), by sector (two sec-

tors, the government and private sectors), and by year (1995–2004). The com-

parisons of data by area with data by club are vital since by club unique facts or

hypotheses are found (for the definition of three clubs, see Tables 1-1 and 1-

2). My data-sets are shown typically as the relative share of output, the capital-

labor ratio, and the capital-output ratio, following the two methods for estimating

rents and capital. Just here, I indicate that the range of the relative share of

rents to output is 7 to 15%, which is about one-half in the literature. Also, the

capital-output ratio lies between 0.6 to 4.0 at maximum, which is lower than

those in the literature and suggestive in terms of the limit of economic

growth. My data-sets for thirty countries 1995–2004 present the above data by

club and by sector, but the tables in Appendix only summarize the ‘basics’ of the

total economy by country and by club, where basics are related to the two meth-

ods (by sector, see Kamiryo, IARIW, Finland, 2006).

The basics of my data-sets are composed of two external parameters, (rho/r)

and (r/w), and the current values of A, k, y, and n, together with the relative share

of rents to output, the capital-output ratio, and the years for convergence. In

these basics, I added such supplemental data as the ratio of embodied to disem-

bodied technology, the rate of change in CPI, and the Central Bank discount

rate. The basics of my data-sets show how I connect the two external param-

eters with variables. Other parameters and variables are arranged in my data-

sets, but here I have to omit.

The processes of the two methods are each by each examined using my equa-
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tions of my endogenous growth model and showing related figures (see Figures

1 to 8-2). In national accounts, we need capital stock derived from the PIM by

assets, which I do not deny as a character of statistics. Nevertheless, from a

viewpoint of an economy as a whole apart from statistics, I cannot reply on capi-

tal stock only derived using the PIM by assets. If I use the data of capital when

it is available in statistics by country, the whole results are not consistent, in

terms of the Cobb-Douglas production function or at least using Models A and B

in my endogenous growth model. In other words, when I use my data-sets start-

ing with the estimation of rents and capital, the results are more reliable as a

whole set of data or more useful to the fact-findings and setting up of policies in

the transitional path.

Second, I will summarize unique findings in Figures 1 to 8-2. These findings

will be tested as hypotheses in the future. I selected these figures from the

viewpoint of the method for estimating rents and capital stock. Some of these

figures show no relationships between two selected values and others interesting

relationship between two selected values. Typically, the correlation coefficient

of the capital-output ratio and delta is significantly weak while the correlation

coefficient of the capital-output ratio and beta* is strong. However, these differ-

ences come from the character of the capital-output function of beta*, W*(b *),

where W (0)=W*. The value of delta controls W*(b *) and needs to be flexible to

maintain W*(b *). And, these differences partly depend on the characteristics of

clubs and/or sectors. Thus, I will also include some figures by club and by sec-

tor: For example, Figures 6-1 to 6-3 for the government sector by club and, Fig-

ures 7-1 to 7-3 for the private sector by club. Conclusively speaking, some two

values in Club ss-sss and the private sector have more significant correlation co-

efficients than those in the Club s and the government sector. This implies that

the method for estimating rents and capital is more strictly applicable to the club

and sector. Why do Club s and the government sector show weak correlation
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coefficients between selected two values? This is partly because Club s lies be-

tween Club c-cc and Club ss-sss and has much room for free saving and invest-

ment policies. This is also because the government sector is free from the mar-

ket principle and its policies are much more arbitrary than those in the private

sector.

Let me briefly summarize interesting results in some figures.

1. (rho/r)(c) in Figure1 by area: Ten Asian countries as a whole shows the stron-

gest correlation between (rho/r) and the ratio of consumption to output, c:

R2=0.9595. Ten advanced countries as a whole shows the weakest correlation

between these values: R2=0.8643. However, the differences are not so much

since each area has both saving-oriented countries and consumption-oriented

countries.

2. (rho/r)(c) in Figure 2 by club: Eleven saving-oriented countries as a whole

shows the strongest correlation between (rho/r) and the ratio of consumption to

output, c: R2=0.9405. Eight saving neutral-oriented countries as a whole shows

the weakest correlation between these two values: R2=0.4643.

3. (r/w)(1-a) in Figure 3: The correlation between (r/w) and (1-a) are signifi-

cantly weak by area and accordingly, by club. It implies that this function is

required for maintaining the necessary conditions that the contents of my data-

setting are consistent in every respect.

4. As a whole (thirty countries of the total economy) in Figure 4: the character of

(rho/r)(c) differs from that of (r/w)(1-a). I use only two external parameters,

(rho/r) and (r/w) in my model and (rho/r)(c) is close to an accounting identity

and (r/w)(1-a) is an accounting identity itself.

5. The speed of convergence in Figures 5-1 to 5-3 by club: the speed-coefficient,

l, is strongly correlated to delta in Club c-cc and Club ss-sss. The higher the

delta, the longer the years for convergence are. There is much room for Club s

to have various policies. The value of l is not directly related to the capital-out-
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put ratio and the rate of technological progress in any club.

6. Embodied versus disembodied technology in Figures 6-1 to 6-3 for the gov-

ernment sector and 7-1 to 7-3 for the private sector: There is no certain relation-

ship between embodied and disembodied rates of technological progress. The

rate of technological progress as an annual flow, gA(FLOW), differs from that calcu-

lated using the difference between the two levels of technology, gA(STOCK). There

is much room for technology to change by country and by year and also by club

and by sector.

7. delta(beta*) and W*(beta*) in Figures 6-1 to 6-3 and 7-1 to 7-3, where I use

B* * *( ) /∫ -1 b b : There is no correlation in delta(beta*) and W*(beta*), except

for those in Clubs c-cc and ss-ss in the private sector.

8. As a whole (thirty countries by sector) in Figures 8-1 to 8-2: The government

sector has no correlation between the above two selected values. The private

sector has a strong correlation for W*(beta*): R2=0.4368. This fact confirms that

economic growth is maintained by the private sector. By decreasing beta* or

improving structural reform and qualitative investment, the capital-output ratio is

able to increase. Or, if beta* is high, an economy cannot increase quantitative

investment.

Some of the above findings will be raised as propositions, in particular for the

limit of growth using the range of the capital-output ratio. These will be dis-

cussed soon after concentrating on the comparisons of the government sector

with the private sector by country.

5. Conclusions

This paper showed the methods and procedures of how to estimate wages,

rents, and capital, starting with IMF data 1995–2004 and presenting the basics of

my data-sets for thirty countries by club. Some parts of these date-sets are

shown in tables in Appendix. Also, using the figures for the two external pa-
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rameters, (rho/r) and (r/w), and the figures for selected two values related to the

above method, I summarized and interpreted related results and findings in my

data-sets.

The above methods challenges for a consensus after Hall and Jorgenson (1967)

that TPF is a residual and should be replaced as much as possible by introducing

other factors into ‘capital’ of the production function. My methods are sup-

ported by a contrary idea that capital should be limited to quantitative physical

capital as pure as possible and this is justified by only using my endogenous

growth model, where the dual approach in the measurement of capital is not

required. There is a room for comparing each magnitude of capital measured

using the two approaches, yet an implication is that the product of the level of

technology (or TFP) and the capital-output ratio is equal to k1–a.

The results and findings in this paper are consistent as a whole system in the

total economy and also by sector. In statistics, capital stock by country is not

available after 1995 except for the corporate sectors’ in OECD. The capital-la-

bor ratio is no more available by country in PWT 6.2 and 6.5, which I

confirmed. These suggest that capital is possible to measure by using the PIM

by asset and that the capital thus measured may not guarantee the consistency

with other data in statistics. Thus, up to date, economic models and economet-

rics usually test data without using the capital-labor ratio and/or the capital-out-

put ratio. This paper advocates that fact-findings should be justified by using

the capital-labor ratio and the capital-output ratio that are each consistently de-

rived in a whole system of an economy. My data-sets are beyond the range of

statistics. Nevertheless, my data-sets make it possible to clarify fundamental

relationships among variables and parameters in my endogenous growth model.

The methods for measuring rents and capital are supported by Models A and

B, which were, at the same time, discussed in Kamiryo (10 (1), 2006). Model

A (as my endogenous growth model) and Model B treat the level of technology
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(known as total factor productivity) differently from the approach that was estab-

lished by Griliches, Z. (1963), Jorgenson Dale (1963, 1966), Jorgenson and

Griliches (1967), Hall and Jorgenson (1967), Hall Robert (1968), Hulten Charles

(1992), Griliches and Jorgenson (1996), and Koji Nomura (2005). The ap-

proach is partly related to the perpetual inventory method based on the micro-

economy. My approach uses the function of consumption based on the macro-

basis, yet satisfies marginal productivities of capital and labor, where the ratio of

rents to capital is endogenously measured. I will soon compare both approaches

in a separate paper.

In short, there is no information for rents and capital in statistics by

sector. This shows a limit of statistics and we need to estimate rents and capital

hidden behind the curtain in statistics. A system of national accounts cannot

clarify rents and capital by sector consistently. This comes partly from the char-

acter of SNA, where the government sector has no rents under the any level of

budget surplus/deficit. When this restriction is removed, we need other methods

for estimating rents and capital. This paper intended to clarify a version of

these methods, together with empirical results by country, by club, and by

sector. I will discuss the government and private sectors in more detail, in a

coming paper (IARIW, Finland, Aug, 2006).
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Postscript

1. For comparisons with Jorgenson’s framework, see a summary of Appendix S-3 in

Kamiryo, Finland, IARIW.

2. Historically, embodiment and disembodiment are related to vintages and ages of assets.

In my model, after treating K and L as purely quantitative factors, I divide conven-

tional current net investment into “qualitative” and “quantitative.” Accordingly, I dis-

tinguish qualitative TFP=A with quantitative K each as a stock. Therefore, for com-

parison, I just treated in this note the current investment as embodiment and TFP as

disembodiment. More accurately, in my parameter of d
b b

= -
-

1
1

1

LN

LN

( / )

(( ) / )

*

* *

W , the nu-

merator shows disembodiment and the denominator shows embodiment, where the val-

ues of related beta are a surrogate of vintages and ages. If the numerator equals the

denominator, the current situation starts with CRS and the transitional path is continu-

ously under CRS.

3. For confirmation, the ratio of rents to capital corresponds with the rate of return in the

literature.
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Table 1-1 The relationship between the ratio of consumption, c, to output and (rho/r):
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Figure 1 rho/r (c ) by area: Asia, North & Latin America, and Europe
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Figure 2 rho/r (c ) by club of saving-level: Asia, North & Latin America, and Europe



Papers of the Research Society of Commerce and Economics, Vol. XXXXVII No. 1

54 ――

Figure 3 r/w and 1-alpha by club of saving-level: Asia, N. & Latin Am., and Europe
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Figure 4 r/w and 1-alpha by area: Asia, North & Latin America, and Europe



Papers of the Research Society of Commerce and Economics, Vol. XXXXVII No. 1

56 ――

Figure 5-1 The relationships of the speed of convergence in Club c-cc
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Figure 5-2 The relationships of the speed of convergence in Club s
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Figure 5-3 The relationships of the speed of convergence in Club ss-sss
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Figure 6-1 The relationships of technology og the government sector in Club c-cc
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Figure 6-2 The relationships of technology of the government sector in Club s
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Figure 6-3 The relationships of technology of the government sector in Club ss-sss
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Figure 7-1 The relationships of technology og the Private sector in Club c-cc
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Figure 7-2 The relationships of technology of the Private sector in Club s
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Figure 7-3 The relationships of technology of the Private sector in Club ss-sss
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Figure 8-1 The relationships of technology of the government sector in 30 countries
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Figure 8-2 The relationships of technology of the Private sector in 30 countries
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