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1. Introduction 

     The purpose of this paper is to discuss the development of the 

measures of capital input in current and constant prices for each of 

the thirty sectors in Japan for the period 1960-1979. In accordance 

with the methodological formulation developed in our study, the trans-

log index framework is applied to accomplish the task. 

     Our analytical framework requires the flow of productive services 

provided by capital assets to be separated between quantity of the flow 

of services and the service (rental) price per unit of flow. If we 

observe the amount of capital service time utilized, say machine hours, and 

the rental rate per machine hour, then the measurement of sectoral capital 

input would be a relatively straightforward task. The markets for capital 

inputs, however, are asymmetric to labour markets in that the demand side 

(the users of capital services) and the supply side (the suppliers of 

capital services) are not in general distinguishable. Particularly in 

Japan, evidence suggests that most capital inputs are owner-utilized. 

And for those markets where the distinction between the owners' capital 

assets and the users of capital services can be made, data on market service 

prices and quantity flows are only sparsely available. 

     The lack of explicit capital service price and quantity in the market' 

requires a methodological framework that enables us to impute these flow 

variables. We can infer the level of capital input from the level of 

capital stock. 

     We should begin the measurement of sectoral capital input by estimating 

the stock levels of various capital assets in each sector. The methodologi-

cal framework for the measurement of sectoral capital input and capital
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stock is discussed in 

measurement procedure

Section 2. 

and the data

Section 

 source

3 discusses in detail the 

for sectoral capital stocks.

2. Capital Input and Capital Stock, The Methodolo

     On the basis of the theoretical framework, we measure.sectoral 

capital input in terms of the trans-log quantity index. We propose a 

trans-log aggregator function for sectoral real capital input:

   (1) K3 = exp [m aJ1nKm + 2 mzx Bj1nKminKk] . (j = 1, ... ,J) 

The translog aggregator is linearly homogeneous with respect to its components 

if and only if the function satisfies the following conditions: 

           E a3 = 1, 
   (2) m m 

          i 0'           lk 

                      0. (j = 1 , ... ,J) 

         Denoting by {pj} the service price of the m-th component of the j-

th sector's capital input, the value share {vim} of the m-th component in the 
total capital compensation of the sector is:

( 3 )

      3 K3 
j pKm m 

v = 
Km J Kj' 

      mpKm m
(j = 1,...,J)

-2-



 Necessary conditions for producer equilibrium imply the value shares 

  to be as follows: 

    (4) vi = m + Bmklnkk. (m j = 1,...,J) 

           Considering capital input data for the j-th sector at any two 

  discrete points in time, the translog quantity index, of change in sectoral 

  capital input can be written as the weighted average of the growth rates of 

  different types of capital input: 

     (5) 1nKj(T) - 1nKj(T-1) = E v~ [lnK3(T) - 1nK3(T-1)], 
                                   m Km m m 

                                                                                    (j = 1,...,J) 

  where the weights are given by the average value shares of the j-th industry's 

  total capital compensation accruing to respective types of capital services: 

           vi = 2[vj(T) + v (T-1)]. (m = 1,...,M; j = 1,...,J) 

           We discussed earlier that direct estimation of machine hours is not 

  feasible in the measurement of quantity of capital services, and that an 

  alternative measure of the service quantity must be obtained through the 

  estimation of capital stocks. For each of the m components of capital input 

 in the j-th sector during the T-th period of production {Km (T)}, we regard the 
 flow of capital services to be proportional to corresponding capital stock 

 existing at the beginning of that period {Am (T-1)}. An alternative 
 formulation of the translog quantity index ( 5) facilitates the allocation of 

 the change in sectoral capital input to two sources: (1) the change in total 

                                 -3-



sectoral capital stock, and (2) the change in quality of sectoral capital 

stock. Letting {bm(T)} denote the proportion of the m-th asset type on the j-
th sector's total capital stock {Aj(T-1)}, where the latter is defined as the 

unweighted sum over all assets, we have the following: 

   (6) Km(T) = bm(T)AJ(T-1). (m 1,...,M; j = 1...... J) 

The translog quantity index of change in sectoral capital input can then be 

expressed as follows: 

   (7) 1nKj(T) - 1nK3(T-1) _ [lnA3(T-1) - laA3(T-2)] 

                     + m v (1nbn(T) - lnbm(T-1)]. 

          The first term accounts for the change in the quantity of total 

capital stock in the j-th sector. The second term is the weighted average of 

the change in the proportion of different types of assets, and reflects the 

change in the structure of capital stock in each sector over time. The 

weights are income shares, which are identified with output elasticities of 

the respective types of captial under the assumption of producer 

equilibrium. Thus, the last term measures the impact of structural change in 

the j-th sector's capital stock upon its output; and it can be interpreted to 

account for the change in the quality of capital input per unit capital 

stock. We refer to this expression as the translog index of change in 

sectoral capital quality. 

         We choose the perpetual inventory method as the methodological 

framework to estimate the stocks of depreciable capital assets. Let {Im} be 
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 the quantity of gross investment made in the m-th asset in the j-th industry, 

and {um} the rate-of replacement of the m-th asset utilized in the j-th 

industry (0 < um < 1). The method relates changes in the level of capital 
stock to current acquisitions of capital goods and replacement requirements; 

or, to put it in a different perspective, it links current level of captial 

stock to past acquisitions of capital goods as follows: 

   (8) Am(T) = Im(T) + (1 - um)Am(T-1) 

             S1 (1 - um)T-SIm(S) + (1 - um)TAm(0), 

                                                                       (m = 1,...,M; j = 1,...,J) 

where Am (0) is the benchmark capital stock for the j-th industry's m-th 
asset. It is the second formulation in (, 8) that becomes operational in the 

estimation of capital stock. 

         The key assumption in the formulation (.8) is that the rate of 

replacement, i.e., the proportion of a stock replaced in each period 

incorporating the replacement of the'initial investment as well as the 

following replacements in each succeeding replacement, is a constant and 

independent of the time path of past net investments for a given asset and an 

industry. The analytical foundation for this assumption lies in the 

fundamental result of the economic theory of replacement summarized by 

Jorgenson (1973). In short, the result establishes that under certain 

assumptions a sequence of time-dependent replacement rates generated by 

retirement or loss of efficiency of a capital asset tends asymptotically to a
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constant regardless (in most cases) of the manner in which the relative 

efficiency of a captial good declines over time. 

          The above result in replacement theory suggests alternative methods 

for the imputation of replacement rates. One is to assume, directly, that 

economic depreciation of an asset approaches a form of geometric distribution 

in the limit, thus resulting in a constant rate as an approximation to the 

true rate of replacement. In particular, the double declining balances form 

is commonly chosen as the specific form of the geometric distribution. The 

rate of replacement is then approximated as um = 2/Nm, where NM is the average 
economic life (as distinguished from tax life) of the m-th asset in the j-th 

industry. 

         This study chooses a method that utilizes the second formulation of 

( 8), and carries out the estimation numerically to arrive at the implicit 

rate of replacement. We begin by noting that 8) can be rewritten as real 

polynomial P(x) of the T-th degree: 

   (9) .P(x) _ S                  S=0 aSx 03, 

where 

x 

       a0 = Im(T) - Am(T), 

        as = Im(T-S), (0 < S < T), 
and
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  aT = Am(0)31 

so that it is possible to compute um as 1 - x where x is the zero of the 

polynomial P(x). (The industry superscripts and asset type subscripts are 

omitted from the polynomial expression for brevity.) 

          First, in order to compute the replacement rate from a zero of P(x), 

all elements that compose the sequence of ploynomial coefficients {a
s} must be 

observable. In particular, this requires that we observe both the initial and 

the terminal benchmark capital stocks Am(0) and AC(T). All components 

of {aS} are observable in our data base; and this will be discussed in seciton 

 -.3 below. 

          Next, we must show the existence and the uniqueness of real zero of 

the real polynomial P(x) in the open interval (0,1). The existence of real 

zero can be shown using the following two well-known theorems in the theory of 

polynomial equations: 

               Theorem I 

               Every polynomial of degree n has exactly n zeros, counting a 

               zero of multiplicity n* as n* distinct zeros. 

               Theorem 2 

              The complex zeros of a real polynomial occur in conjugate pairs. 

From these two theorems, it follows that: 

              Corollary 

              The set of zeros to every real polynomial of odd degree contains
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                at least one real zero. 

As will be discussed below in Section 3, we take T 15 (that is, the year 

1970 starting with 1955 as T = 0) for the purpose of our polynomial 

computation. P(x) is then a real polynomial of the 15th degree, and the 

existence of real zero(s) is guaranteed. 

          The uniqueness of the real and positive zero can be proven by 

Descartes' Rule of Signs, one of the fundamental theorems in the theory of 

polynomial equations: 

               Descartes' Rule of Signs 

               The number of real positive zeros of a real polynomial 

                anxn + an_1xn`1 + ... + aix + a0 (an# 0) 

               is either equal to r,' the number of variations of sign in the 

                sequence {an, an_1,..., al, a0}, or less than r by an even 

               integer. (A zero.of multiplicity n* is counted as n* zeros.) 

In (4.9), aS > 0 for all S > 0, and a0 < 0 since Im(T) < Am (T) as long 
as A3(T-1) > 0. Thus the sequence {a3} has r = I in general, so that P(x) 

has a unique real zero; and in fact it is positive. 

         Whether this unique real zero exists in the interval (0,1) can be 

seen by examining the signs of P(x) at the two end points of the open 

interval, 0 and 1. We know that P(0) < 0 since a0 < 0. At the other end of 

the interval P(1) = SI0 a3 > 0, for it must be true that
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 A' (T) < SEA Im(T-S) + Am(0). Thus we observe a reversal of the signs of 
P(x) at the two end points of (0,1); and we have shown that P(x) has a unique 

real zero in the open interval (0,1). 

         In order to approximate the real zero of the polynomial equation 

  (9), we employ a straight-line iteration method for non-linear equations, 

specifically, the Newton-Raphson method. This method was proposed by Newton 

in 1669 and modified by Joseph Raphson in 1690 to give its present form. A 

distinguished feature of this method is that convergence occurs rapidly once 

the interate is sufficiently close to the root. Under certain conditions, the 

Newton-Raphson method can be shown to display the property of quadratic 

convergence. 

         The Newton-Raphson method is presented geometrically in Figure 4.1. 

The problem is to find a zero ~ of P(x) = 0. Choose an initial approximation 

x0. Compute P(x0) and find a tangent line to P(x) at the point P0. The line 

crosses the abscissa at a point xl = x0 - P(x0)/P'(x0), which is expected to 

be a better approximation to than x0. Repeat the process at xl which gives 

a new approximation to E, x2 = xl - P(xl)/P'(x1). This recursive procedure 

generates a sequence of real numbers x0, xl, x2,... which converges to ~ under 

the conditions discussed below. Formally, the algorithm may be stated as 

follows: 

             Algorithm 

             Let x0 be an initial approximation to a zero ~ of P(x) - 0. 

              Generate the sequence {xi} by the following recursion formula, 

                          P(xi) 
                     xi+l xi - P'(x

,) (i 0,1,2,...) 

i 
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The conditions for convergence of xi are as follows: (1) P(x) = 0 has a 

zero ~ in a finite interval U. (2) P' and P" are non-vanishing in U. (3) x0 

must be chosen in U so that xl U. From our discussion above, we know that 

the condition (1) is met for P(x).in U = (0,1), and since aS > 0 for all 

S > 0, P' and P" are non-vanishing in (0,I). The condition (3) is satisfied 

by appropriate choice of an initialization value. 

         Compared to the measurement of depreciable capital stocks discussed 

so far, the methodological framework for the measurement of non-depreciable 

capital stocks (land and inventory) is straightforward. The measurement 

procedure simply is to deflate land and inventory series in current prices by 

relevant deflators. We shall discuss the measurement of these assets in 

detail in the next section.
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 3. Capital Stock, the measurement 

     We are now ready to discuss the selection of data and computational details 

of the measurement of capital stocks by asset types for corporate and non-corporate 

sector of respective industry. The classification of industries has already 

been shown in the previous chapter. The classification of legal form of organ-

ization and the categories of capital assets divided is shown in [Table 1]. 

     We begin with the non-residential depreciable assets. The first step is 

to select benchmark capital stocks in 1955 and 1970. The Economic Planning Agency's 

National Wealth Survey (NWS) [ I conducted for 1955, 1960, 1965 and 1970 

makes available, by assets and industry, the stock levels for private corporate, 

non-corporate and government enterprise separately. Unfortunately, the 1960 and 

1965 surveys are meager in scale and quality compared to the other years, and must 

therefore be disregarded. 

     The 1955 survey reported the'net capital assets' by legal form of organization 

and industry. The 1970 survey reported the 'net capital assets' and 'gorss capital 

assets' by legal form of organization and -industry. The 'gross' value of assets 

in NWS was estimated by multiplying the value at acquisition time by rate of the 

change in prices between the acquisition time and the survey year, 'ohich the net 

value was by multiplying the gross value by the remaining value ratio in pro-

portion to life time and years elasped from acquisition time. Theoretically 

capital assets that we use in a perpetual inventory method as a benchmark 

have to be 'net' value corresponding to real capital service flow. However 

there are somewhat doubtful whether the estimates of 'net' value in NWS are 

consistent with the theoretical concept of 'net' capital stock. If capital 

has been replaced continuously, 'gross' value in NWS seems to be correspond 

to real capacity consistently with the capital service flow. On the other 

hand if capacity decreases in proportion to years elapsed from acquisition time,
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'net' value in NWS seems to be correspond to real capacity . Since we do 

not have any information so definitely as to decide whether 'net' or 'gross' 

value in N.WS is appropriate, we are obliged to try to estimate capital stock 

alternatively by using 'net value' and 'gross value' as a benchmark and 

select a appropriate benchmark empirically. 

     The stock figures of corporate industries and adjusted to include the 

government enterpriese for 1955 as well as 1970 series. 'Net value' of assets 

are available only in 1970. We estimate 'gross value' of assets after above 

mentioned adjustment in 1955 by multiplying the 'net value' in 1955, by the ratio 

of 'gross value' to 'net value' in 1970. The deflators for producer's durables, 

total and by asset (and in the case of machinery, by industry), are obtained from 

NWS in 1970. The 1955 stock values are then inflated using the price indices at 

the base year price of 1970. 'Net' and 'gross' capital stocks in 1955 are to 

be used alternatively for the implementation of the perpetual inventory method 

in order to impute the replacement rate. 

     The second step is to obtain investment series in constant prices. The 

gross investment series of non-residential producers' durables of private corporate 

and non-corporate sector are available by industry in the Economic Planning 

Agency's Gross Capital Stock of Private Firms (CSPF). Unfortunately the classi-

fication of namufacturing industry in CSPF is less precise than ours. Disaggre-

gation of investment series into our manufacturing classification is made by using 

the deflated gross investment in Census of Manufacturing, Reported by Industry

(CMRI) . 

series 

in the 

series

  Deflator for investment of CMRI are estimated by reediting the deflator 

by commodity with the weithts of commodities of capital formation vector 

Capital Formation Matrix of Invut-Outvut Table. 1975. Gross investment

by industry do not contain any information about the distribution among
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 different categories. Gross investment in corporate sector is divided into 

 asset categories by using weights, which are calculated from Report on the 

 Corporate Industry Investment Survey (RCIS). 

      The gross investment of government enterprise is added to above estimated 

 investment of private sector by asset categories. Government enterprises 

 covered here are listed in Appendix A. Gross investment of each government 

 enterprise is estimated from the increment of the relevant asset items in the 

balance sheet and list of property of closing accounts and deflated by the 

 investment price indices. 

      The last set of data required by our perpetual inventory method is the 

rate of replacement. With the two benchmark capital stocks in net and gross 

value obtained above from NWS, and the investment series during the period 

1955-1970, the 'polynomial method' discussed in Section 2 is applied to impute 

the economic rate of replacement. Given the estimates of investment series in 

1970 prices, the 1955 benchmark capital stock and the rate of replacement 

discussed above, the perpetual inventory method of the form (8) generates the 

estimated capital stock levels in 1970 prices for the depreciable assets in the 

corporate sector and the non-corporate sector of each of the thirty industries: 

T 
     (10) Am(T) =sEl(1-um)T-SIm(S) + (1-um)TAm(1955). 

     The Economic Planning Agency's RCIS has been curtailed since 1974 and 

excluded any information of detailed asset types of investment. In order to 

generate the capital stock for each asset after 1975, we are obliged to estimate 

the gross investment devided by industry and assets by using the information of 

balance sheets of all firms whose common stocks are listed in Tokyo, Nagoya
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and Osaka stock market. There exist 964 firms in manufacturing industry and 

335 firms in other industry except Agriculture-Forestry-Fisheries, Mining 

and Finance-Insurance. With respect to Agriculture-Forestry-Fisheries, Mining 

and Finance-Insurance, the proportions of asset categories during the period 

1975-1979 are substituted by the ratios of 1974's which were reported in RCIS. 

     Nextly.we discuss about the residential building, all residential buildings 

are regarded to be owned by real estate industry. This procedure is consisted 

with the concept of System of National Account and Input-Output Table, where 

the imputed rent of residential building is included in the value-added of real 

estate industry. Nominal values and deflator of the gross investment of resi-

dential buildings by legal form of organization are reported in Annual Report of 

National Income Accounts (ARNI). Capital stocks of residential building in 

1955 and 1970 as a benchmark are available in NWS. The'polynominal method' is 

applied to impute the economic rate of replacement again and the perpetual 

inventory method generates the estimated capital stock level of residential 

building. 

     [Table 2] shows the results of the'polynominal method' for imputation of the 

economic rate of replacement. Our experiment has four alternatives as concerns 

about selection of benchmark stock data and flow series of gross investment. 

  Case I: Case in which we used 'net value' of capital stock in NWS as 
              benchmarks and 'new investment plus used goods minus scrapping' 

              as flow investment. 

  Case II: Case in which we used 'net value' of capital stock as benchmarks 
               and 'new investment' as flow investment. 

  Case III: Case in which we used 'gross value' of capital stock in NWS as 
              benchmarks and 'new investment plus used goods minus scrapping' 

              as flow investment. 

  Case IV: Case in which we used 'gross value' of capital stock in NWS as 
               benchmarks and 'new investment' as flow investment.
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   The Economic rates of replacement in six depreciables assets in corporate 

   sector and one depreciable asset in non-corporate sector are estimated.by tht 

   'polynominal method' in thirty industries . Estimated results shown in [Table 2] 

  is average value of replacement rate by asset types for four alternative data 

  basis. Estimated replacement rates in 'net value' base are higher than those 

  in 'gross value' base and estimated rates in 'new investment plus used goods 

  minus scrapping' base is lower than those in 'new investment' base. Estimates 

  in 'net value' base seems to be over-estimated in the rate of replacement. 

       The estimated rates of replacement are reflected on the estimates of 

  capital stock in the'perpetual inventory method' and the estimates of capital 

  service price in the latter section. At this stage we do not have any infor-

  mation to decide which economic rates of replacement are more appropriate. 

  However we decided to select estimates of economic rates of replacement in case IV 

  as results of relevant estimates of 'rate of return on capital stock' in the next 

  stage. [Table 3] and [Table 4] represent final results of estimates of economic 

  rate of replacement by asset types and legal form and declining balance rates 

  of each asset calculated from the expected life-time of assets reported in NWS 

  shown in [Table 51. 

       We turn next to the capital stock estimation of non-depreciable assets, 

  firstly land and then inventory. The 1955 NWS reports corporate and non-corporate 

  land holdings in terms of actual area holdings by industry and legal form of 

  organization. This is in fact the only sources of information on land for the 

  non-corporate industries separately from the corporate. 

      The Ministry of Home Affairs reports the time series of land area holdings 

  by type of land and legal form of organization in Real Estate Survey (RES).

•-16-



     For Agriculture-Forestry-Fisheries, we applied the annual growth rate 

of the total area holding of 'cultivate field', 'pond and marsh' and 'forest' 

by each legal form in RES to extraporate the land area holdings in 1955's 

NWS during the period 1955-1979. For Real Estate industry, we applied the 

annual growth rate of housing land in RES to the extraporation of the land 

area holdings in 1955. On the other hand deflators of land per area in these 

industries are calculated as the weighted average of price index reported in 

Survey of the Prices and the Rents of Cultivate Fields, Survey of the Prices

of Forestries and Woods and Survey of the Price Indices of Land in Urban Area. 

     As for manufacturing industries, Census of Manufacturing, Report on In-

dustrial Land and Water Use provides land area holdings, acquisition area by 

industry and nominal value of land acquisition. However unfortunately these 

data are not divided into legal form of organization. Therefore we estimate 

the land holdings and its price in manufacturing industry under the assumption 

that the same growth rate and the same prices of land were applied to the ex-

traporation of 1955's NWS of land holdings both in the corporate and non-corporate 

secto5s. 

     For the remainder of industries, we obtain annual valuantion of corporate 

land holdings from RCIS during the period 1955-1974. 

     The NWS data above is applied to these values to obtain the corporate and 

non-corporate land in current prices. These values are then deflated using a 

composite index of land price by commercial, industrial and residential use 

reported by Japan Real Estate Research Institute (JREI). Since 1974 that RCIS 

was curtailed, annual valuations of land holdings are obtained from balance 

sheets reported in common stock market mentioned previously.
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     Finally, the stock levels must be estimated for the other non-depreciable 

asset, inventory. For both corporate and non-corporate sectors, the inventory 

level in current and constant prices are controlled to the control totals 

obtained as follows: 1955 NWS reports industry levels by industry and by corpo-

rate/non-corporate sectors. We aggragate the NWS series over industry, and 

apply the annual changes in inventory reported by NIS to generate the annual 

levels of inventory by corporate and non-corporate sectors. 

     This completes the measurement of real capital stocks. The results by 

industry and by the legal form is reported in the Appendix B as:an average annual 

growth rate by asset types.
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Table 1 The Legal 
Categories

Form 
 of

of Organization 
Production Assets

and

Legal Form Corporate Sector
Non-Corporate

Sector

1

Private-

Corporation

Government

Enterprise

1

I

i

i

I

Assets

1 ResidentialBuildings
Residential

Buildings
1 ResidentialBuildings

2 Non-residential Buildings

2
Non-residentia
Producers'
Durables

3 Other Structures

4 Machinery

5 Water Transport Vessels

6 ,Land & Air Transport Vessels.

7 Tools & Fixtures

8 Land
1

Land3

9 Inventory 4 Inventory

The estima 

   The estimation of 

   three categories

 this capital 

as follows:

stock data is divided broadly into

(1) The stock data of non-residential producers' durables owned by 
    industry and by legal form of organization (Corporate Sector: 

     Asset 2-7, Noncorporate Sector: Asset 2), 
(2) The stock data of residential buildings owned by industry and 

    legal form, 
(3) The stock data of land owned by industry and legal form.
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Appendix A The Government Enterprises Whose Investment 

must be included in Corporate Sector and 

their Number of Industry

[Special Accounts of Central Government] Industry 

Mint Bureau Special Accounts 
Printing Bureau Special Accounts 
State Forests and Fields Activity Special Accounts 
Alcohol Monopoly Enterprise Bureau Special Accounts 
Post and Telecommunications Activity Special Accounts 
Post-office Life Insurance and Post-office Annuity Special Accounts 

[Central Government Enterprises] 

Japan Monopoly Corporation 
Japanese National Railways 
Nippon Telegraph and Telephone Public Corporation 

[Business Accounts of Local Government] 

Business'Accounts of Water Supply 
Business Accounts of Water Supply for Industrial Uses 
Business Accounts of Transportation 
Business Accounts of Electricity Supply 
Business Accounts of Gas Supply 
Business Accounts of Sewage Disposal 
Business Accounts of Construction and Repair of Harbour Facility 
Business Accounts of Market Facility 
Business Accounts of Facility for Slaughtering and Meat Preparation 
Business Accounts of Sightseeing Facility 
Business Accounts of Construction of Residential Site 
Business Accounts of Toll Road 
Business Accounts of Parking Place 
Business Accounts of Others 

[Enterprises invested by Central Government] 

Japan Development Bank 
Export-Import Bank of Japan 
Electric Power Development Co. 
People's Finance Corporation 
Housing Loan Corporation 
Agriculture and Forestry Finance Corporation 
Smaller Business Finance Corporation 
Hokkaido and Tohoku Development Corporation 
Finance Corporation of Local Public Enterprise 
Smaller Business Credit Finance Corporation 
Medical Care Facilities Finance Corporation 
Environmental Sanitation Business Finance Corporation 
Water Resources Development Public Corporation 
Agricultural Land Development Machinery Public Corporation 
Forest Development Corporation 
Japan Petroleum Development Corporation 
Maritime Credit Corporation                                   -24-

 No. 

18 

10 

1 

11 

25 

28

24 

25 

25

26 

26 

25 

26 

26 

26 

25 

27 

4 

30 

3 
25 

25 

30

28 

28 

26 

28 

28 

28 

28 

28 

28 

28 

28 

28 

30 

3 

1 

28 

25



Appendix A - Continued

Japan Railway Construction Corporation 

New Tokyo International Airport Corporation 

Keihin Port Development Authority 

Hanshin Port Development Authority 

Japan Housing Corporation 

Japan Highway Public Corporation 

Tokyo Expressway Public Corporation 

Hanshin Superhighway Corporation 

Honshu-Shikoku Bridge Authority 

Teito.Rapit Transit Authority

3 
25 

25 

25 

3 

25 

25 

25 

25 

25

-25-



Appendix B Average 

Stock

Annual Growth 

in percent per

Rate 

year)

of Capital

Industry 1960-1965 1965-1970 1970-1973 1973-1979 1960-1973 1960-19

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31.

Agric. 
Mining 
Construct. 
Foods 
Textile 
Fab. Text. 
Lumber 
Furniture 
Paper 
Printing 
Chemicals 
Pet. Coal 
Rubber 
Leather 
Stone Clay 
Iron Steel 
Nonferrous 
Fab. Metal 
Machinery 
Elec. Mach. 
Mot. Veh. 
Trsp. Eqpt. 
Prec. Inst. 
Misc. Mfg. 
Trsp. Comm. 
Utilities 
Trade 
Finance 
Real Estate 
Services 
Gov. Se rvices

 2.89 

 4.10 

16.09 

12.85 

4.43 

 8.96 

 2.66 

 6.19 

12.68 

6.88 

13.57 

16.67 

20.40 

15.61 

14.80 

17.17 

10.34 

22.69 

20.03 

18.98 

16.32 

14.62 
21.28 

18.92 

 3.07 

 5.12 

11.66 

14.16 

 3.98 

 3.52

 3.93 
 7.91 

15.66 
11.64 
 6.67 
11.47 
 6.19 
10.94 
10.67 

9.89 
10.83 
14.07 
16.30 
9.48 

13.04 
12.51 
10.39 
18.43 
14.10 
12.50 
15.64 
12.28 
10.46 
16.36 
 7.82 
 5.22 

11.51 
9.23 
5.58 

16.07

 5.16 
 4.64 

13.47 
10.73 
 8.32 
13.61 
 7.83 

13.33 
12.28 
11.99 
10.23 
13.03 
 8.91 
 6.50 

12.33 
12.14 
10.22 
15.46 
12.64 
11.04 
14.09 
13.68 
16.10 
18.68 
-7.95 

10.22 
13.46 

6.58 
6.57 

13.95

 5.18 
-1.54 

6.23 
 6.35 
 2.74 
 2.88 
 3.24 
 5.13 
 7.06 
 5.50 
 5.37 
 7.62 
 4.69 
 1.52 
 6.48 
 4.75 
 9.90 
 8.26 
 4.30 
5.89 
 7.52 
 4.02 
 5.88 
7.09 
4.22 
6.15 
6.41 
2.42 
4.43 
6.12

 3.81 
 5.69 

15.32 
11.90 
 6.19 
10.99 
 5.21 
 9.66 

11.81 
 9.21 
11.75 
14.83 
16.18 
11.15 
13.56 
14.22 
10.33 
19.38 
16.04 
14.65 
15.55 
13.50 
15.92 
17.88 
 6.03 
 6.33 

12.02 
10.52 
 5.20 
10.75

 4.24 
 3.41 

12.45 
10.15 
 5.10 
 8.43 
 4.59 
 8.23 

10.31 
 8.04 
 9.73 

12.55 
12.55 
 8.10 
11.32 
11.23 
10.20 
15.87 
12.34 
11.88 
13.01 
10.51 
12.75 
14.47 
 5.45 
6.28 

10.25 
 7.96 
4.95 
9.29

- 26 -


