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AGE STRUCTURE OF CAPITAL STOCK IN JAPANESE MANUFACTURING INDUSTRIES

by
Makoto TAKASHIMA

I. Introduction

After long high economic growth until the beginning of the 1970's
from the start of the 1960's, the Japanese economy has shown a rapid
decline in the.growth rate at the advent of fhe first oil erisis of 1973
as the other industrialized economies have. Not a few authors have already
analyzed fhe causes of the growth slowdown after the energy erisis in
relation to the p;oduction structures of industrialized countries { for
example, Jorgenson, Gollep and fraumeni (1987) , Kendrick (1984) ,
Kendrick and Grossman [1980) , Lindbeck [1983] ).

Concerning the Japanese economy, Jorgenson has recently investigated
the sources of changes in the productivity and the growth rate during the
period from 1960 to 1979 in comparison with the U. S. economy ( Jorgenson

(1988]) }. His conclusions are that the slowdown in economic growth of both
countries after 1973 is not attributable to the decline in the growth rate
of capital, that as far as the Japanese economy is conecerned, a sharp
decline in the rate of technical change is identified as “the most important
single factor” for the slowdown, and that it is because Japanese industry
is dominantly charactefized'by energy-using technical change.

In his argument, the slowdown in economic growth is related with
increases in energy prices through the energy-using character of technical
change of Japanese industry, which made its production methods revert to

less enérgy-using methods of older vintages after the o0il crisis. That is



to say, a dramatic decline in the rate of technical change owing to this
adjustment behavior to the energy prices is considered to be the primary
reason of the slowdown in econogic_growth.

I focus my attention on fﬁo questions related to Jorgenson's
conclusions. One is whether the reversion of production methods to older
vintages will be certified from the'point of view of age structure of
stock of fixed capital, and the pfher is whether the energy-using character
of Jaﬁanese industry will still he. preserved in recent years, almost ten
years after the second oil crisis, as Jorgenson mentioned in his study
based on the observation up to 1979. The objective of this paper is to
examine these points by estimating time variations in capital stock
structure of Japanese manufacturing industries.

The statistical materials on fixed capital are primarily based on
the Survey of National Wealth. In Japan, however, the Survey is carried
out only every five years with the first investigation in 1955 after the
World War II, and does not give so detailed information as vintages of
existing fixed assets by industries in every year of investigation. Therefore,
with the comprehensive use of various related materials consisting mainly
of capital formation statistigs, I estimate the values of stocks of fixed
capital, gross capital formations, purchase of used assets, and retirement
of assets of each yeaf at constant prices, retrospecting to the past as
far as possible from the latest year of 1986. The detailed and specific
procedures of estimation are described in SUPPLEMENT.

Recently Cette and Szpiro have presented the-results of their
estimation concerning age structure of fixed capital of French
manufacturing industries ( Cette et Szpiro [1988) ).! So, this paper will
have an additional purpose of comparing production structures between

Japan and France with respect to changes in age structure of capital stocks



in both countries. For that purpose, the estimation pfocedures for
retirement of assets and the like adopt the similar suppositions to those
of Cette et Szpiro (1988 2.

IT. Change in service life of assets

At first, we look at the results of estimation in Figures 1 to h;
APPENDIX B g;ves in full the estimated figures of the oldest and average
ages of fixed assets existing at the end of each year concerning Japanese
manufacturing industries, and the Figures are graphical representations
of those estimated results. Figure 1 shows the changes for manufacturing
industries as a whole, Figure 2 to U represent the changes for intermediate
goods (materials) industry, equipment goods industry, and consumption goods
industry, respectively, showing together a few of main individual industries
belonging to them. The changes for French industries indicated by dotted
lines were obtained from the estimates of Cette et Szpiro (1988) for each
of three sub-groups of manufacturing industry. In each Figure, the lines
appearing in the upper part show the movements.of service life (the oldest
vintage) of existing assets and those in the lower part represent the
movements of average age whicﬁ is calculated by weighting with the amounts
of assets of each vintage.

Looking at the movements of service life of assets of Jdpanese
manufactﬁring industry as a whole, the service life remains stable at
10.2 years around or rather shortens during some years after the first
0il crisis of 1973, and then, it shows an upward trend with an annual rate
of 0.8 years in average, starting from about the second oil crisis of 1978
-79, and gets to 14.0 years at the end of 1984. Comparing with French

industry from 1972 to 1984, the service lives of assets of two countries
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change in opposite direction during the period of two times of the oil
erises and this causes a difference of service life between two countries
to be enlarged to 2.6 years in 1976 as against 1.5 years in 1972. After
that, the rapid upward tendency of Japan as compared with stable change
of France brings the service lives of manufacturing industry of both
countries to almost the same level of around 13 years in 1983-84.°

Examining movements of individual industries, in France, the service
life of fixed assets remains stable at about 11 years in equipment and
automébile industry during the period of observation, but it shows an obvious
rising trend all through the same period in the other two industries of
intermediate goods and consumption goods.® In Japan, among principal individual
industries shown in Figures 2 to 4, the service life of fixed assets rapidly
decreases only in textile industry (excluding apparel and other fabricated
textile produets) until the second o0il crisis, and after 1980, the service
life undergoes a fast decline only in electrical machine industry. (In
the early period of cbservation of Japanese industry, the oldest age of
existing assets declines in a considerable number of individual industries
such as electrical, mechanical and so forth. This brings about a rapid decline
in the service life of assets in total manufacturing in Japan until 1970.)
In all industries other than textile and electrical machinery, the service
lives always show an upward tendency all through the period of comparison
with French industry (1972-1984). That is to say, when we examine individual
movements of the service lives of production equipments in Japanese
manufacturing industries, it is known that the serviece lives of their fixed
assets moved with a slight rising trend all through the pericd except in
textile and electrical machine industries where the trend changed after
the second oil crisis {(a V-shaped movement being shown in the former industry,

and an inverse V-shaped in the latter). Ever since, each industry has kept
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its own tendency up to the end of the latest year of 1986.

There are many other industries which do not appear in the Figuras
such as apparel and other-fabricated textile products, ﬁuhbe; and miscellaneous
plastice pfoducts, leatﬁer and leather products, lumber and wood products,
printing and publishing, and the like. Those industries besides textile
and transportation equipments industries had a considerable effect on the
difference of service li#es.of assets between Japan and Franqe; which had
a diminishing tendency after the second oil erisis and almost vanished in
1983-84, the level of service lives in both countries becoming the same
number of years of about 13. It is known, however, that in spite of the
rising tendency of service lives, the oldest existing assets are much younger
in Japan than in France, especially in electrical machinery, primary metals,
and chemicais which are industries intensive in high technology and

competitive in world market.
III. Change in average age of stocks of fixed capital

Now, we examine movements of average age shown in the lower part
of the Figures 2 to 4, taking account of the chaﬁges in the service lives
observed in the preceding section.

At first, for total manufacturing, average age of fixed assets in
Japan increased with appreciable rapidity during the period of two times
of the oil crises and moved in close to the average age in France which
showed a very stable movement at about 5.5 years at a low increasing
rate all through the period ( an average annual increase rate being 0.2
years in Jépan as against 0.1 years in France during the period of 1973 to
1979). But after 1980, both countries have run in parallel with each

other with a difference of average ages of 0.1 years. If is noticed as



- to total manufacturing in Japan that the average age increased rapidly
during the period of two times of the oil crises in contrast té the stable
movement of the service life during the same period.

Examining movements in individual‘industries, average age has a rising
trend in each industry belonging to intermediate goods and consumption goods
industries all through the period Af observation, but it changes the movement
after the second oil crisis in each industry belonging to equipment goods
, ;ndustry; average age of fixed assets in transportation equipments and
machine Industries turns to a stable movement from the upward tendency and
it declines with considerable rapidity in electrical machine industry
after around the second oil crisis. Compared with the movement of service
life of fixed assets, in electrical machinery, change in average age of
capital stock takes the similar V-shaped curve to that of service life,
though the annual change is smaller and the turning point appeérg somewhat
earlier in the movement of average age than in that of service life.

In textile industry, however, a movement of average age shows the sanme
upward tendency as that of the other intermediate goods industries, while
the service life of assets showed a distinct V-shaped movement.

In comparison with French manufacturing industries, in industries
cited in Figures 2 to U except transportation equipments, average age of
assets in Japan remains younger than that of a corresponding industry
in France as seen in the case of service life. It is noted that, in
opposition to the case of service life, a &iffefence of service lives
between two countries has a tendency to increase as time goes on in not
a few industries such as two consumption goods industries as well as

electrical machinery.

- 10 -



IV. Change in age structure of fixed capital stock

We have observed the general movements of the oldest age (service
life) and the average age of production equipments in Japanese manufacturing
industries in the preceding sections, and have extracted some characteristics
in their movements in individual iﬁdustries and in comparison between Japan
and Franc?. Bgfore investigating them further in relation to Jorgenson's
argument summarized in the beginning section, we look at change 15 age
structure of stocks of fixed capital in Japanese manufécturing industry.

Figufe 5 shows age structures of fixed assets pertaining to total
manufacturing industry and electrical machinery as one of_individual industries,
which are represented in.propoftion (in percentage) for three points of time,
every ten years with the latest year of 1986. (Concerning total manﬁfacturing,-
the age structure is shown for 1967 in stead of 1466, because 1967 was the
oldest possible year for estimation of the service life.)

Needless to say, age structure of fixed assets of a particular industry
in a certain year is a consequence of activities of firms on capital formation
and retirement of assets in the past. If we presume a technical combination
of production to have an ex-ante and ex-~post complementarity between productive
factors, that is, a production funetion of clay-clay type, labor productivity
becomes higher as labor input is combined with equipment introduced more
recently, on account of technical change of production caused mainly by'
technical innovation. This is pusﬁed further by disembodied technical progress
~ coming from training, reorganization of labor force, and many other reasons
independent from technological transformation of production. Accordingly,
an equipment installed more recently has higher profitability in general,
and age étructure of fixed capital will take a pyramidic form with the latest

investment at the base, as far as the conditions of capital formation are

- 11 -
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not greatly changed during the period when the existing stock of equipments'
has been accumulated. It was almost the case at tﬁe end of 1966‘5, which
is represented in Figure 5. Particularly, the age structure takes a typical
pyramidic form for total manufacturing industry, but for electrical machinery
as one of individual industries, the structure is not typically pyramidic
owing to the effect of changes in tﬁe conditions of capital formaticon
pertaining to the industry.® But this industry too is seen to keep basically
a pyramidic form in the age structure of fixed capital stock.

At the advent of the first oil erisis in 1973, Japanese industry
was suddenly placed in different circumstanceé of investment. A decline in
purchasing power through a rapi& rise in energy prices brought about
lowering of expected profitability of investment, which led to a fall in
éctual investment in plant and equipment. Moreover, because more recent
production technology was presumably more energy-using in technological
development in the circumstances of stable supply of energy at low prices
before the oil erisis, the occurrence of the oil crisis forced industries
to revert at least temporarily to production system using relatively less
energy-using equipments which had been introduced some years before. But,
on the other hand, since the production equipments installed more receantly
give a higher productivity to labor input combined with it, industries
have a tendency to take old equipments off the stack S0 e?rly as to
compensate the fall in productivity due to the decrease in new investment.
It produced the age structure of 1976 which takes a similar form to a
rectangular distribution. It is almost the case for electrical machinery
too, though the age structure is accompanied with 5 yearly variation of
investments pertaining to an individual industry. This explains the fact
that the average age of stock of fixed capital of total manufacturing

in Japan shows an upward trend, while the service life remains at the

- 14 -



same level or somewhat shortens during the period from 1973 to 1976, as
it was already examined concerning Figure 1. |

Looking at age structure of 1986, more ten years after, it is known
that total manufacturing is regaining rapidly a pyramidic form, tﬁough
it still keeps using some facilities insfalled in early days. Particularly
in electrical machinery, age structﬁre of stoﬁk has already restored a normal
pyramidie form with a large proportion of assats installed recently, having
gotten out of a rectangular form.of distribution during the period of the
oil erisis. It is explained as follows. In face of a rapid rise in energy
prices during the period of 0il crises, Japanese industries coped with the
difficult situation by diverting importance to equipments installed some
years before, which were relatively less energy-using than the latest ones,
along with curbing an accompanied decline in productivity to the mininum
by serapping equipments installed in the earliest years. They restrained
investment in new equiﬁments for the time being because of a fall in expected
profitability and of a high degree of an energy-using character that the
latest equipments had. And under the newly imposed conditions after the oil
erisis, Japanese manufacturing industries have rapidly reformed their
technological structure of production from an energy-using character to
an energy-saving character. Electrical machirery was the fastest industry
that has accomplished this technological transformation. This transformation
enabled Japanese industries to have new equipments embodying energy-saving
technical progress, which led to the restoration to a pyramid-shaped age
structure of fixed capital stock as time goes on.

Concerning French manufacturing industries in this respect, age
structure of fixed assets has not shown the restoration to a pyramidic
distribution in any industry in 1984 yet (see Graphique 1 in Cette et Szpiro

(1988) ).

- 15 -



V. Factors of change in average age of fixed capital stock

In the preceding section, we examined every ten years changes in
age structure of capital stocks;OVef 20 years and tried to explain causes
of the transformation of the distriputioﬁ in vintages by considering the
relationship among investment, retifement, and a character of technological
combinations in industries, during the period of a rapid change of market
conditions through two times of oil_crises. He are going to reinforee the
explanation by adding a further analytical consideration to it.

As seen above, an average age of stock of fixed assets in a certain
year is determined, depending upon two characteristics of an age structure
of existing fixed assets, namely, an age of the oldest equipments (service
life) and a distribution pattern of fixed assets by vintages (typically,

a pyramid-shaped distribution). Accordingly, a change in an average age

for a certain period of time is decomposed into a part caused by a change

in service life under the conditions of keeping the structure in vintages

of fixed assets constant and a part caused by a change in age structure
under the circumstances of keeping the age of the oldest equipments (service
life) constant for the same period of time.

In order to obtain the values of these effects of change factors,
we calculate at first an average age of fixed assets in each year, supposing
that the service life of an equipment in year t is the same as that in
the previous year. Denoting this by Q‘ and én actual average age by a,,

a change in average age in .one year from t to t+l, a,,,—a, , is decomposed
into a,+,-43‘+1 and g‘+,-a.. The former is taken as a change in average
age caused by a change in service life of equipments in this period of time
(service life effect) and the latter as the part of change brought about

by a change in age structure of stock in the same period (age structure

- 16 -



effect).§

The results obtained by the above calculations are shown in Table i
with rates of change in ave;age age and in Figure 6 with values of the change.
We have alréa&y seen in Figurev1 that average age of equipments always
increases over the entire period of observation in Japanese manufacturing
industries as a whole. But when we ;xamine the yearly changes, it is shown
in Figure 6 that a differgnce.of average ages.bet#een two consecutive years,
Aa, turns its upward trend to.a declining trend after about the second
0il crisis. It is important that the time of the second oil erisis corresponds
to a turning point with respect to the influehce of factors of change in
average age as well.  Namely, during the first half period of observation,
almost all the amount of increase in average age of equipments is explained
by an age structure effect which continuously shows large positive values,

‘while a service life effect is very small ( in particular, until 1976 after
the advent of the first oil erisis, it shows even negative values).

Curves of these two factors, however, intersect each other in 1979,
and this explains a clear reversal in the role of two factors around the
second oil crisis. The service life effect begins to show great positive
values in such a way that oneneffect negates the other. As a result, a
change in average age, Aa, declines as time goes on.

The above analysis explains numerically the actual process of
transformation in age structure of fixed assets observed in Figure 5 at
three points of time with the interval of ten years, in relation to changes

- in service life and average age. As a matter of fact, during the period
between two oil crises, age structure showed a rapid rising effect on

the change in average age and this means that Japanese industries set
importance in the fixed capital on equipments installed some years before,

by restraining new investment. And the almost zero or negative service

-17 -



Table 1.

Changes in average age, a,

(Total manufacturing industry)

(years)

- Service life

Age structure

Year Aa, effect effect
1968 ~0.227. -0.177 —0.050
1969 ~0.251 ~0.165 —0.050
1970 —0.204 ~0.203 —0.001
1971 0.040 0.017 0.023
1972 0.173 0.045 0.128
1973 0.129 —0.028 0.157
1974 0.192 ~0.003 0.195
1975 0.250 0.001 0.249
1976 0.218 —~0.039 0.257
1977 0.260 0.042 1 0.218
1978 0.325 0.133 0.194
1979 0.250 0.175 0.075
1980 0.179 0.213 ~0.034
1981 0.157 0.491 —0.334
1982 0.090 0.264 —0.174
1983 0.087 0.396 —0.309
1984 0.032 0.203 —0.171
1985 0.036 0.224 —0.188
0.004 0.136 —0.132

1986

- 18 -
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life effect in the period is explained by the behavior that they tried to
make haste with scrapping equipments of the oldest model in order to

minimize a productivity slowdown owing to a decline in embodied technical
progress which was brought about as a result of adaptation of their
technological combination of production fo the new circumstances formed

under the energy crisis.‘Jorgensoniindicated-a decline in the rate of technical
change as * the most imporfant.single factor " in the slowdown of Japanese‘
economic growth, and attributed it to an energy-using character of techniéaL
change in Japan. He says " » « « production methods reverted to vintages

of technological development that existed before the enefgy'crisis LI I I
These earlier technological strata were appropriate to the new energy price
situation " ( Jorgenson ([1988) }, and explains that this caused the decliﬁe
in technical progress. His explanation can be supported from the point of
view of the change in age structure of stock of fixed capital by the analysis
conducted so far, as far as Japanese industry through 1979 is concerned.

(But we need more investigation into whether the production methods of
Japanese industry reverted t& vintages of technological development that
existed in the middle 1960's with the energy crisis as a turning point,

as Jorgenson conjectured.)

The state of things, however, underwent a dramatic change in the
period after the second oil crisis. Japanese industry moved rapidly ahead
with technical innovation so as to meet the new energy price situation
through the latter half of 1970's suffering from the oil crises, while it
tried to adjust temporarily to the situation by changing its production
structure into that of less energy-using nature. And it went on renovating
its character of technical change so that it might raise productivity along
with suppressing consumption of energy. This is the attainment of so-called

“energy-saving technical innovation" by Japanese industries. This innovation

- 21 -



enabled them to increase their productivity, evading a rise in consumption
of energy by new investment in equipments embodying the energy%saving
Feqhnical change and at the same time to take a strategy to suppress energy
consumption by qsing less energy-using equipments of older model for a
shortage of productive capacltyT A decline in productivity caused by using old
equipments could be filled up by hiéh productivity of new ones. This explains
two phenomena observed after 1979, namély, a rapid decline in the age structure
effect and a steep Increase in the service life effect on the‘change of
average age of fixed capital stock. Under the conditios given by a new energy
price system after the oil crisis, Japanese iﬁdustry seeked after 'as effective
technological combinations of production as possible, in order to maintain
and increase productivity, while making every effort to suppress energy cost,
-and the findings in this analysis justify it from the standpoint o?-the
change in age structure of fixed capital stock.

Jorgenson's conclusions concerning the Japanese economy after the
first oil erisis are mainly based on his finding of its energy-using bias
of technical change and his analysis ends in 1979. The present study has
shown that the Japanese economy appeared tp have changed its character of
technical progress around thelsecond 0oil erisis in 1978-79 to an energy-
saving type from an energy-using type of the earlier days, and the Japanese
economy after 1979 is left for further investigation, for it involves such
a ne; technological combination of production as above indicated and might

have other factors of growth than before.
VI. Conclusions

Main findings obtained in this analysis are summarized as follows.

Firstly, the service life of fixed assets which total manufacturing

- 22 -



industry in Japan possessed remained almost stable at about 10.2 years, though
with a slight declining tendency, during several years until tﬁe second oil
crisis after the first oil crisis, but after the second oll crisis, it began
to have a considerable rising trend with an annual change of 0.4 years,
attaining to 14.0 years at the end of 1986, As compared with France, the
service lives of fixed assets in tofal manufacturing showed the largest
difference between both counfriesliﬁ 1976, when it was 10.T years in Japan

as against 12.7 years in France, but after then, the difference diminished
with the passage of time, and in 1983-84, the service life in Japan came up

to almost the same level as that in France.

Secondly, as to the average age of stock of fixed capital, after
it showed a rather fast rising tendency from 3.8 years in 1970 to 5.8 years
in 1980, it passed to a stable moVement at around 6 years. As far as the
average age was concerned, there was not a declining tendency over the period
of the oil crises which was recognized in the movement of the service life
of equipments. In France, the average age of equipments moved stable from
5.2 years in 1972 to 6.2 years in 1983 at a very slight rising rate.
Accordingly, the difference in average ages between two countries diminished
with rapidity starting from 1,2 years in 1972, and after 1980, curves of the
average ages of those two countries kept pace with each other, preserving

a constant difference of 0.1 years.

Thirdly, when we observe every decéde transformation in age structure
of capital stock in Japanese manufacturing industry, it is found that the
age structure, which had shown a clear pyramid-shaped distribution in the
middle 1960's before the oil crisis, was transformed into an almost
rectangular distribution after ten years, amidst the oil crises and that
it has regained such a pyramidie form of structure as before, in the middle

1980's further ten years later. The development of age structure in this

- 23 —



Way is not seen in French manufacturing industries.

Fourthly, by decomposition of change in average age inté a part
attributed to a change in age of the oldest equipments.(service life} and
a part coming from trasformation of age structure of.stock of fixed assetls,
it is found that the effects of these two factors on average age amidst
the oil crises formed a remarkable ?ontrast with the effects after them.
That is, during the period of the oil crises, almost all the change in
average age was explained by the change in age structure of capital stock,
while a service life factor had a zero or even negative effect on it. On
the -contrary, during the period starting from 1979-80 after the second
oil crisis, age structure appeared as an important factor of reducing
average age on one hand and service life changed itself into an increasing
fact?r of average age from a neutral or even decreasing factor'during the
same period on the other.

Fifthly, the above statistiqal findings can be coherently explained
by the behavior of Japanese industries of adapting technologically to the
economic conditions under the new energy price situation whieh were made
up after the oil erises. Namely, at the advent of the oil c¢risis, Japanese
manufacturing industries took, so to speak, “emergency evacuation" by
moving importance of production methods to oclder technological combinations
which were relatively less energy-using, refraining from new investment
in the latest equipments that had developed under the low energy price
situation before the oil crisis, while they made every effort to minimize
a decline in productivity caused by the evacuation. On the other hand,
they proceeded with technical innovation of a character suitable to the
new energy price situation at the same time, and the fruit of their efforts
began to appear in actual production processes after the second oil crisis.

Since then, by increasing new investment, Japanese industries have moved
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relative importance in their fixed assets to the latest equipments embodying
energy-saving technical progress which had been proceeded with through the
period of the oil crises and have filled up a shortage of production capacity
with vintages of equipments before the oil crises which were relatively
less energy-using. In this way, they have strived for productivity increase,
suppressing a rise in total energy cost. Thus, an industry which succeeded .
earlier in development of new technology of energy-saving charactér has
first restored a pyramid-shaped distribution of age structure of capital
stock at a result of scrapping older equipments and of possessing a greater
proportion“of newer ones. The first industry was electrical machinery, in’
which existing equipments were all composed of new investments embodying
the latest technology developed after the oil erises and an almost complete
pyramidie fo?n q{ distribution was recovered in the age -structure of stock
in 1986.

Sixthly, Jorgenson indicated in his article that the most important
single factor in the slowdown in Japanese economic growth after the first
0il erisis was the sharp decline in the rate of technical change which was
caused by the reversion of production methods to vintages of technological
defelopment that existed before the o0il crisis in order for the Japanese
economy to meet the requirements of the new energy price situation (Jorgenson

(1988) ). His indication seems to be justified by the analysis made in

this paper from the standpoint of the change in age structure of production
equipments in Japanese manufacturing industry. However, the biased technical
change in the average Japanese industry has undergone a clear alteration
in its character to be energy-saving since the second oil crisis, though
it was indeed energy-using until then as Jorgenson mentioned.

Lastly, as seen above, technological combination of productive factors

in Japanese industry appears to have been reorganized in such a way that
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it could meet conditions of the external environment since around 1979-80
passing the period of the oil crises. This gives us a next subjéct of
investigation on growth of the Japanese economy in the 1980's from a new

point of view.
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Notes

1. The causes of slowdown in productivity of French industry after the
energy crisis are discussed by Cette et Joly {1984) and many other authors
whose articles appeared in Economie et Statistique published by INSEE.

2. The estimation in the present paper takes the values of purchase of
used assets into account, while Cette et Szpiro (1988) does not.

3. The figure of French industry in 1984 loses continuity in statistical
time series owing to the application of the new account Plan (see page 10 in
Cette et Szpiro (1988) ).

4, In spite of that, the change in service life of fixed capital remains
stable in total manufacturing of France as seen in Figure 1. Cette and Szpiro
explain it by a change in industrial structure with a continuous increase in the
weight of equipment industry which has a shorter service life of fixed assets
(Cette et Szpiro [1988) ).

5. Japanese electrical machine industry increased investment in plant and
equipment enormously during 1960-62, when demand for household electric
appliances such as televisions, refrigerators and washing machines expanded
with great rapidity among Japanese consumers. After then, investment activities
went down in that industry owing to a tight money policy taken by the economic
authorities under the aggravation of balance of payments.

‘6. The analytical procedure in this respect is as follows. Let us denote
an actual average age in year t by a(t) and a service life of fixed capital (a
change factor of average age) by T(t), and use a variable S(t) as an index
which stands for age structure of stock of fixed capital in the same year. Then,

a{t) = r(1(t), s(t)) | (1)

Differentiating this with respect to time variable t,
. da 3f 4T af ds
dt AT dt s dt

Therefore, for a discrete time interval, we obtain

(11)

Aa = a'r . AT <+ as . AS (iii)

where a, and as are partial derivatives of the function f with respect to T(t)
and S(t), respectively. Accordingly, denoting average age in year t+1 calculated
under the condition of keeping service life invariable during one year hyﬂ?.,x.
we obtain the effects of those two factors on a change in average age by
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(Service life effect): are AT= a(t+l) — A(t+1), (1v)
(Age structure effect): a, » AS= 2(t+1) — a(t). (v)

and a(t), average age under the condition of constant service life, is
calculated by the following equation:

)= [ (N(t-D+a(t-1)e —%-} * Iina-n(l+g, ) alt-1)

+

N(E-1)- %} e Tionceen s1o(1* @)

-+

LRI I RPRITPTIE

+ o & o 8 0 8 s 0

+

- 51+ Le(4g) + -5} * Le(i+0,) ]

/ [IS‘N(l-l).(]"-a')’a(t-.l) + Ig._N (t“l)+l.(1+a.)
+ e ® s s s 0
+ Ty +(Hg,) + 1e(+0,) 1, (v1)

where N(t) and g(t) are an integral part and a fractional part of years of
service life, respectively, I, stands for new investment in year t, and ¢,
means a ratio of acquisition of used assets (= acquisition of used assets /
investment in new assets) in the same year as I in the same term of the
equation.
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SUPPLEMENT

Estimation of Averége Ages of Fixed Capital

in Jaﬁanese Manufacturing Industries

The basic ideé of the estimation is as f&llows. The capital stéck
at the end of year t, Kt’ is composed of new investments, Ii (1 = t, t=-1,
« « o 5 t=N+1) which represent the fixed assets of each vintage proceeding
retroactively from the investment of year F, It’ to the investment of the

year t-N+1, I Fufthermore, in general, Kt has an additional assets

t-N+1"
of a part of the investment in year t-N, left as the assets of the O-th

. o N
.generation, apart from a rare case that Kt = ¥ I We assume that

jay CeiALT

retirement of assets occurs on a historical basis; the oldest existing'
assets are first retired due to wear and tear in the fixed capital stocks.

Disposal of assets by sale to oEppr firms is treated in the same way.
We suppose that a firm selis the asséts which have still some productive
ability among the oldest ones to others. On the other hand, used assets are
assﬁmed to be installed in one united investment of the year, their
economié values being revaluated at the same standard price as new assets.

Before estimating age of the oldest existing assets and age structure
of stock of fixed capital by industry and by year, we need to obtain time
series data of gross capital stock, Kt’ investment in new assets, It’
acquisition of used assets, St, retirement (wear and tear, sale to others),

Rt’ as retroactively as possibie. The change in age structure of fixed
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capital stock is subject to a long run.transformatiﬁn of industrial
structure, and it 1s required to have an observation period of at least
thirty years in order for us to make a comparison of age structures
between the latest year and twenty years before, for instance. Such long
time series data do not exist for any of those four basic variables, and
it is of imperative need to conduct a large amount of estimation works
- based on a certain number of relevant statistical materials. In particular,
data sources to refer to are reticent about acquisition of.used assets and
retirement from the existing capital stocks.

First, I describe the estimation procedures qﬁ the four basic
variables, and then present the values of the ages of the oldest assets
and the average ages of fixed capital stocks in each year for each industry,
calculated using those variables. The data sourses used in this estimation
are listed collectively in APPENDIX A to this supplement. The number of
industries considered here are under a limitation of availability of
related information, and those names and the periods of estimation are.

found in Table S.1.
I. Estimation of four basic variables

( 1) Data sources
Gross cépital stock at the end of each year is estimated on an
installation basis ;s a value of.fixed assets before an abatement of
depreciation, being evaluated at yearly price of 1980.
In Japan, estimations of time series on gross capital stock of
private enterprises were carried out intermittently in the past, and
in recent years the results have been published every year in "“Minkan-

‘Rigyou Shihon Sutokku (Gross Capital Stock of Private Enterprises)"
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Table S.1.

Industry Classification

Industry

Period of Estimation

(F)
(12)

(14)

(18)
(20)
(26 « 27)
(26)
(27}
(28)
(29)

(30)

(31)

Total manufacturing
Food, bheverage, and tobacco

Textiles, except apparel and other
fabricated textile products

Pulp, ﬁaper, and allied products
Chemicals and allied products
Primary metal industfies

Iron and steel

Non-ferrous metals and products
Fabricated metal industrigs
Machinery, except electrical

Electrical machinery, equipment,
and supplies

Transport equipment

1955 — 86
1955 — 86

1955 - 86

1955 86
1955 —86
1955 —86
1965 — 86
1965 — 86
1956 —86
1956 —86

1956 —86

1956 —86

(Note) A parenthesised letter or figure before industry name indicates

the symbol or number in the Japan Standard Classification of
Industries. ' '
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by the Department of National Account of .the Economic Research Institute
in the Economic Planning Agency ( Data Source [al ). However, the
latest edition has figures at prices in 1980, beginning in the year 1965,
for capital stock, investment in new assets, and neﬁ retirement, not
presenting acquisition of used assets and retirement itself which are
necessary for estimation of age stfucture in the preseat paper.

.The time series data on capital stoék and new investment retroactive

to earlier years than 1964 are found in "Kokumin Keizai Keisan (National

‘Economic Account)”, No.33 ( Data Source [b] ) and "Keizai Bunseki

" (Economic ‘Analysis), No.17 ( Data Source [dI ). The former publication,

however, gives only time series of gross capital stock from 1955 to 1974

 at market prices in 1970 and does not provide us with data on investment.

The latter gives us estimates of time series from 1952 to 1964 on investment
and its deflators as well as capital stock at prices in i960.

Concerning indu;try classification of thosé three publications,
manufacturing industry is classified into 15 industries in Data Source [a]

but four of them, namely, Publishing, printing and allied industries,

"Petroleum'and'Coal'prodﬂcts;'StOn;'élaY'and'glaSs’products, and Professional

and photographi¢ ‘équipment and ‘watches were ﬁot separated from Other

' 'mandfacturing ‘industries until 1975, while Data Sources [b] and [c¢] have

a common classification of 10 industries including Others. More
specifically, after 1965, the classification in Data Source [a] differs

from that in the other two Data Sources [b] and [ec], only in that Primary

‘metal in the latter two is divided into Iron and steel and Non-ferrous

metals in the former, and the classification is common to all three data

sources for the other 8 industries; Food, Textiles, Pulp and paper,

' ‘Chemicals, ‘Fabricated metals, Machinery, Electrical machinery, and

‘Transport equipment.
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Data on capital stock and new investment before 1964 are cbtained
from Data Sources [b] and [c], but we need to prepare a time series of
deflators in order to connect those with the data at prices in 1980 in
Data Source [a]. This preparétioh is also conducted on the basis of the
former two sources,

Concerning acquisition of used assets and retirement due to wear
and tear or sale, we can not get any clue to estimate them in ;he above
three data sources, and so we have to seek further matefials for them.
Once time series of capital stock and acquisition of used assets are
obtained, a time series of retirement is calculated from én'identity
equatiocn.

Acquisition of used assets is calculated with the use of a ratio
of the acquisition to investment in new asseés. Accoréingly, we concentrate
our effort§ on estimation o£ this ratio of used assets, for which we have

two available materials; "Kougyou Toukei Hyou (Census of Manufactures)"

( Data Source [d] ) and "Houjin Kigyou Toukei Kihou (Corporate Enterprises

Statistics Quarterly)" ( Data Source [e] ).

From the standpoint of industry'classification, we have to use
statistics collected on firm .records in the estimation of a ratio of

used assets, because data sources [a], [b] and [c] are all obtained

on the basis of "Kokufu Chousa (National Wealth Survey)". Imn this respect,

we have no problem about "Houjin Kigyou Toukei Kihou (Corporate Enterprises

Statistics Quarterly)", but in "Kougyou Toukei Hyou (Census of

Manufactures)" we can obtain the data on acquisition of used assets only

for a head office of a firm. Therefore, we cannot help relying on

"Sangyou-Hen (Report by Industries)" of the Census whose data are collected

on the basis of individual office, plant or shop records, in the estimation

of acquisition of used assets by industries. This may admit of argument
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on a degree of errors coming into the estimation, but it does not appear
to be so large as to give a substantial defect to the estimated values

'_of acquisition ratios of used assets.
{(2) Estimatioﬁ of deflators

In order to obtain time series of gross capital stock and
investment through 1954 retroactively at prices in 1980, we need to
estimate deflators of capital stock over. the same period.

(i) First, concerning gross capital stock, a figuré of 1965 in
Data Source [a] (at 1980 prices) is divided that of the same year in Data
Source [b] (at 1970 prices). We multiply a figure of 1960 in the latter
data source by the value derived from that division (1.7446 for total
manufa;turing), obtaining a figure of 1960 evaluated at 1980 prices. Let
this figure be a figure #1.

{(ii} Next, since a figurelof 1960 in Data Source [c] at 1960
Prices naturally represents a nominal value of that year, the division
of this by the figure #1 makes a deflator of capital stock for 1960 on
the base year of 1980. (The figure #1 stands for an estimate of a real
figure for 1960 at 1980 ﬁrices.) We denote this deflator by figure #2.

(i1i) In order to estimate deflators of capital stock for years
from 1954 to 1964 except 1960, we use deflators of investment given
in Data Source [e¢] (Table 11 at pages 90-91 in that publication) as a
second best procedure. That is, we make a series of deflators on the
base year of 1980 by multiplying the series of deflators in that data
source by the figure #2 obtained above. These estimates of deflators

are used for a series of investment, too.
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( 3) Estimation of investment in new assets, It’ 1954-1964

(iv) Values of new investment of Data Source [c] (at 1960 prices)
multiplied by the deflators of investment given in the same publication
make nominal values of new investment over the period 1954-1964.

(v) Then, those values, divided by the deflators on the basg
ryear of 1980 estimated in (iii), give us a time series of new Investments

in real terms evaluated at 1980 prices.
( 4 ) Estimation of gross capital stock, K _, 1954~1964

(vi) We estimate a time series of gross éapital stocks in real
terms at 1980 priées over the peried 1954-1964 by multiplying figures
in Data Source [b] (evaluated at 1970 prices) over the same period by
figure #1 obtained in (i). This estimation is based om the following

supposition.

N

v be a real value at prices in the year i and

Let'xti and x

a nominal value, respectively, of a figure x of the year t. Then,

70 N 70 80 N 80

%5 ~ %5 /g5 + Tes ~ Fe5 / g5 1)
where dti is a deflator of x of the year t on the base year t.
The latter divided by the former makes .

80 70 70 80

g5 = X5 [ Xg5 =dgs [ dgg - @)

This estimation procedure supposes relations,
70 80
a = dt / dt = agc (t =54, « - «, 65) (3)

The above supposition is related to a rate of change in price as

follows.
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Leﬁting.70p80 be a rate of change in price betyeen 1070 and 1980,

we obtain

a, = 1+ 44Pg

from the relation (3).

= a'65_ (t = 54, + « .+ , 63) (4)
This means that a ratio of a deflator on the base year of 1970 to
that on the base year of 1980 in the year t depends only upon a rate

of change in price from the year 1970 to ghe year 1980.

The above is taken as granted under the supposition of -a negligible
change in the component ratios (weights) of various tangible assets in
quantities between the years t and 1965. 1In this respect, note that the
change taken to be negligible is in the contents of capital assets and
not in the age structures of capifal stocks with which we are concerned

in this paper.
( 5) Ratio of acquisition of used assets

(vii) For the years 1957-1975, "Census of Manufactures - Report
by Industries)" ( Data Source [d] ) provides us with the values of
acquisition of used assets by industries (for places of business having .
over three employees until 1960 and for those having over nine after 1960).
We use these values divided by the values of acquisition of new assets
corresponding to the same year given in the above document as a ratio of
acquisition of used assets of each year over the above period.

(viii) ZTand fs included in the values of acquisition of used assets

. given in the Census until 1956 and therefore the work to eliminate it must

be done, In doing so, we take an expedient measure of removing land using

a mean value of ratios of the values of land to the acquisition of used
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assets in three years of 1957, 1958 and 1959.

(ix) Furtﬁermpre, since the Census gives the data on‘acquisition
of used assets only every five years after 1975, it 1s needed to estimate
the ratios of acquisition of ﬁsed assets for four years between reporting

years. We find a clue to this est;mation in "Corporate Enterprises

Statistics Quarterly“ ( Data Source [e] ) published on the survey conducted

by the Securities Bureau of the Ministry of Finance. The report of survey,
made as of the end of each quarter, differ; in the number of firms -
invesﬁigated, and consequently there 1s a drawback to this document in
using the figures as time series data. But we can estimate the ratios of
acquisition of used #ssets by industries from the contents of changes in
fixed assets possessed by firms.

That document shows us.those contents of changes in the form of
Table S.2. Considering from the items of the change in assets described
in the table, the amount of used assets acquired during a quarter t is
due to.be obtained by deducting the amount of tranéfer owing to completion
of construction from the amount of purchase and transfer. In many cases,
however, the actual deduction makes the remainder to be negative. It is
pointed out as the reason that a considerable amount of b23 is disposed

as a cost when the amount of temporary accéount on construction is

transferred to tangible fixed assets owing to .completion 6f .construction,

and further that not a small part of b23 is transferred to the account

to 72 of Data Source [ec] ).
Now, let g be a fraction representing an amount of ommisions
from b23 due to various reasons including those mentioned above on the

occasion of transfer from temporary account on construction to the account

of ‘other tangible fixed assets. Then, a ratioc of the amount actually
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Table S.2. Changes in fixed assets in Data Source [e]

Other Temporary Intangible Investment
‘tangible account on fixed and other
Land fixed assets construction assets assets
Balance X1 X1 X5 X, .x15
at the end of _
the previous
quarter
Addition a a.., a a a
New instal- 11 12 13 14 15
lation;
Purchase, a a a a a
transfer 21 .22 | 23 ‘ 24 25
Reduction T
Deprecia~- bll b12 b13 b14 blS
tion; _
Sale, tear b21 b22 ‘ b23 b24 b25
and wear,
transfer
Balance x x x x,, x
21 22 23 24 25

at the end of
the present
quarter
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transferred to the account of'dther‘ﬁangible'fixed assets to the total amount

of b23 is 1 - g . We call this a ratio of transfer from temporary account,

denoting by 58 .

The amount of used assets purchased in the year t is represented
to be

aAn, ™ (; - a ) b23 a,, - B8 b23. : (5)

22

On the other hand, since a ratio of acquisition of used assets ¢ 1is

acquisition of used assets divided by new installation plus transfer from

temporary account, we obtain the next relation:

ag = B+ byt 0 Gt B by ®

Therefore, a ratio of transfer from temporary account, , 1s written

as

82 - 0 %2 .
B =1~ a = . (7
(1+0')b23

When we estimate ‘¢ for the years without the data of acquisition
of used assets in the Census of Manufactures, we first assume the ratio

of transfer from transfer account, 'B , to be constant during those four

years between the reporting years of the data, whose mean value is used

as fB for them. Under this assumption, we are going to estimate the value
of B for the years 1976-1979 which have not the data on acquisition of
used assets. From the Census, we can calculate the ratios of acquisition

of used assets, and o 80’ for the years 1975 and 1980 as 0.0419 and

775
0.0345, respectively (in the case of total manufacturing. The same to the
following). With the use of these figures, we calculate the mean values

of B 's for four quarters of the years 1975 and 1980 by the equation (7),
obtaining 0.8617 for 1975 and 0.8733 for 1980, which show that a ratio

of transfer from temporary account is fearly stable over five years or so.
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It is the same for the period from 1980 to 1985. Therefore, we use a mean
value of B 's of these two years, 0.8675, as a ratic of transfer from

. temporary account, common to the years over the period from 1976 to 1979.

By equation (6), a ratio of acquisition of used assets, ¢ , is given

as
0 =(ay, = B~ by) / (a,+ 8- b,ya)s (8)

and we can calculate the value of ¢ for each quarter of this period of
years, 'using the figure, g , above obtained. The mean value of these o's
for four quarters gives estimates of the ratios-of acquisition of used
asséts for each year of the period from 1976 to 1979 for which the data
on uged assets are not ;vailable in the Census of Manufactures.

Tﬁe gsame procedure is applied to fhe estimation for the period from
1981 to 1984 but, for 1986, ¢ is calculated using the ratio of transfer
from temporary account, § , obtained for 1985.

This estimation is carried out for each industry of Food, beverage

and tobacco and so forth, and series of estimates of ratios of acquisition

of used assets are ready for use by industries.
( 6 ) Calculation of retirement, Rt

Using the long time series of estimates (at market prices in 1980,

on an installation basis in one calendar year) of gross capital stochs, Kt’

investments in new plant and equipment, It’ and ratios of acquisition of

used assets, T s obtained so far, a series of retirements of assets, Rt’

is calculated by the following relation:

Re = Kep

It is also obtained at prices in 1980.

+1t(1+ at)-Kt (9
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II. Estimation of age structure of stock of fixed capital
(1) Estimation of age of the oldest existing assets (service life)

In estimating lapse of time with regard to the oldest assets which

an industry possesses in each year, we assume the following:

(1) assets are retired due to tear and‘ﬁear or sale to others
according to seﬁiority,

(i1) the values of acqﬁisition of useé assets are evaluated at
base year (1980) prices, being handled as newly produced goods
after revaluation of their economical usefulness, and

(iii) the difference in the degree of embodied technical change
between the year of the first installation as new goods and the
year of the next installation by another firm as used assets has
already been taken into account in the revaluation éf the assets

at the time of the second installation.

Referring to the assumption (i), it is supposed that the embodied
technical change with respect to the equipments installed in a certain
year increases as time goes on and the proauctivity of labor combined with
the equipments rises acordingly (see Cette et Pierre [1984] ). 1In this way,
retirement is took plaée on the oldest assets whose profitability vanishes
under the presenf wage rate, and among them, those which are still
profitable to other firms are sold as used assets. As a matter of fact,
in the case of business transfer, for example, even newly installed assets
may be sold to other firms, older ones being kept. But lack of information

on the age of used assets makes it inevitable for us to take this assumption.
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Assumptions (ii) and (i1i) will be plausible if we reflect on the fact
that firms will actually take economic value of used assets into account
as compared with the new ones of the same sort when they install them.
Now, under those assumﬁtions, we first find the year of the earliest
‘Investment in existing assets except the inv?stment whose ﬁart has already

been retired. The year is given by the largest integer N among figures which

satisfy the following inequalities:

‘ 1 t
6 < K.~ ¥ (I,+8,)=kK - X R
t oi=twe 2 % BN fapepe L .
S Te g+ Sy (10)

Then, tﬁq assets installed in year t-N correspond to the oldest'amoﬁg'the
production eqqipments which exist at the end of the year t.

Next, we estimate the lapse of time of the oldest assets in the
existing stock of fixed capital by adding a fraction of one year for the

remaining assets bullt by the investment in year t-N, I s to

e-n * Sey
the figure N obtained above:

ot
N+ (R - _izgwni) I (T g+ 8. - (11)

'

Namely, it is ;upposed here that fixed assets are imstalled at a constant
rate during one year..

In addition, though it rarely happens, in the case where Kt-l is
less than or equal to Rt’ the year of installation of the oldest existing

assets is t, and the lapse of time (service life) of them becomes

(It + st) - (R

e~ Keop) /(T + 8, (12)
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( 2 ) Estimation of average age of stocks of fixed capital

Under the supposition that the amounts of plant and equipment built
in one year are subject to a sort of rectangular distribution, namely,
installed at a constant rate through the year, the average age of stocks

existing at the end of year t, a_, is calculated with weights of the

t’
values of installation in each year of the past by the following equation:

1

N .
2, =LA+ Ii:i{(i R A TL LI CLIL IR I I Y N a3

where At is the term representing the average age of the oldest assets

welghted with the amounts of the investment remaining at the end of year t:

+
Ren i=§mi e 1 4 )
A = [N+ —~ . } +(K - T R,). (14)
t-N t-N=- 1N
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APPENDIX A

Data Sources

(al) Economic Planning Agency of Japan, Economic Research Institute
(Department of National Account), B S S EXK -EMLRFEXI L v 7 —
B4 0~6 1 — (Gross Capital Stock of Private Enterprises —1965~19886),
February 1988.

(b) . — ( ), EEZEHHX (National Economic
Account) , No.33, November 1975, Tokyo: Ministry of Finance, Printing
Bureau.

Cc) . ~— , BEH ST (Economic Apalysis), No.17, March

1966, Tokyo: Ministry of Finance. Printing Bureau.

(d) Ministry of International Trade and Industry of Japan, Minister's
Secretariate (Research and Statistics Department) , LM EZ-ERE
(Census of Manufactures —Report by Industries), each year, Tokyo:

Ministry of Finance, Printing Bureau.
(e) Ministry of Finance of Japan, Securities Bureau, BEALREHZTR
(Corporate Enterprises Statistics Quarterly), each quarter, Tokyo:

Ministry of Finance, Printing Bureau.
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APPENDIX B

Results of Estimation

Results of estimation of the service lives
of fixed capital assets, the average ages of the
stoccks, and related items are presented in the sub-
sequent tables. Figures have been estimated on private
enterprises in manufacturing industries and evalhated
at market prices in calender year of 1980 on an instal-
lation basis, being expressed im billions of yen. The
amounts of capital stock and the ages of the oldest
assets (service lives) are at the end of year, and
the average ages of stocks are calculated in the middle
of year.
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Table B.1.

Total manufacturing

Stock Investment Acquisition Average Service

of fixed in of : age of 1life of
Year capital new assets used assets Retirement stocks capital
t K. I, S, R, a, 1,

. 1954 9,542.9 822.0 108.7 -—- -- --
1955 10,080.0 T11.7 76.5 251.1 -- -~
1956 10,563.8 992.0 106.3 614.5 - --
1957 11,7T17.7 1,452.8 132.8 b3t.7 - --
1958 12,807.9 1,557.6 119.9 58T7.3 -- --
1959 13,969.3 1,693.0 102.9 634.5 - -
1960 16,122.3 2,685.3 127.8 660.1 -- -
1961 18,992.7 3,365.1 143.4 638.1 -- -
1962 22,L465.7 3,624.4 137.4 288.8 - -
1963 25,804.2 3,899.9 157.2 718.6 -- -
1964  29,800.2 4,234.2 177.4 ns.6 -- -
1965  33,362.9 4,668.8 198.4 1,304.5 -- --
1966  36,1465.6 4,660.3 3it1.3 1,868.¢9 -- --
1967 141,098.5 6,263.2 247.4 1,877.7 L.43 12.05
1968 47,686.8 8,525.6 305.2 2,242.5 L.21 11.30
1969 55,491.7 10,509.6 295.3 3,000.0 3.95 10.53
197¢  65,213.4 12,798.3 364.8 3,441.4 3.75 10.12
1971 T74,312.8 11,757.9 553.8 3,212.3 3.79 10.18
1972 82,831.9 11,254.0 384.9 3,119.8 3.96 10.34
1973 90,446.3 11,628.4 346.5 L,360.5 4.09 10.24
1974 97,942.2 11,565.5 306.5 L,376.1 4,28 10.23
1975 104,172.1 10,516.5 4io.6 h,727.2 4.53 10.23
1976 109,571.4 10,532.7 627.7 5,761.1 4.75 10.07
1977 115,276.7 10,596.6 570.1 5,461.4 5.01 10.21
1978 119,913.7 9,503.5 481.8 5,348.3 5.34 10.55
1979 125,750.9 10,746.0 " 694.2 5,603.0 5.59 10.93
1980 132,743.2 12,513.4 431.7 5,952.8 5.77 11.01
1981 141,301.1 13,707.4 4g93.5 5,643.0 5.92 11.88
1982 149,336.0 14,277.1 711.0 6,953.2 6.01 12.06
1983 158,020.4 14,811.2 833.9 6,960.7 6.10 12.82
1984 168,235.1 16,770.1 783.2 7,338.6 6.13 13.22
1985 181,727.1 19,320.2 537.1 6,365.3 6.17 13.69
1986 194,031.1 19,152.6 789.1 7,637.7 6.17 14.03
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Table B.2. Food, beverage and tobacco

" Stock Investment  Acquisition Average Service
of fixed in of : age of life of
Year capital new assets used assets Retirement stocks capital

t K, I, S, R, a, 1,
1954 999.1 107.1 22.1 -_— - -
1955 1,061.2 71.9 0.0 9.8 - -
1956 1,092.4 81.2 15.2 65.2 - -
1957  1,144.7 109.1 19.7 76.5 - -
1958 1,218.9 110.7 16.2 52.7 - -
1959 1,292.5 122.7 11.8 60.9 - -
1960 1,393.1 147.7 12.1 59 2 - -
1961 1,495.9 197.3 22.3 116.8 - -
1962 1,767.0 318.2 13.4 60.5 - -
1963 2,046.0 304.3 15.2 ko.s - -
1964  2,290.0 291.7 13.0 60.7 - --
1965 2,563.4 362.2 21.8 110.6 - -
1966 2,836.8 396.8 22.7 146.1 - -
1967 3,121.8 396.9 15.8 127.7 k.68 13.09
1968 3,586.8 596.8 50.4 182.2 h.38 11.98
1969 h,018.3 606.1 25.6 200.2 b.27 11.42
1970 4,621.8 805.2 30.8 232.5 b.05 10.72
1971 5,250.8 804.8 29.2 205.0 4.13 10.59
1972 5,937.5 843.0 32.1 188.4 h.25 10.82
1973 6,535.% 856.3 34.3 292.7 4.33 10.94
1974 7,030.5 774.8 29.1 298.8 4.52 11.00
1975 T,448.9 737.2 24.3 353.1 .73 10.88
1976 7,858.6 T45.2 27.3 362.8 I.95 10.94
197T  8,287.7 806.9 29.9 koT.7 5.13 10.97
1978 8,725.2 781.4 24.9 368.8 5.38 11.07
1979 9,364.0 964.2 0.0 325.4 5.59 11.54
198¢ 9,902.3 886.7 32.5 380.9 5.80 11.95
1981 10,433.5 903.1 56.6 428.5 5.99 12.27
1982 10,952.3 985.3 ho.7 507.2 6.10 12.60
1983 11,706.7 1,041.4 54.9 341.9 6.30 13.19
1984 12,328.2 950.5 4.4 376.4 6.50 13.74
1985 14,024.1 1,210.6 31.8 550.7 6.11 14.08
1986 14,786.0 1,225.7 77.3 541.1 6.17 14.46
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Table B.3, Textiles, except apparel and other fabricated textile products

Stoek Investment  Acquisition Average Service

of fixed in of : ' age of life of
Year capital new assets used assets Retirement stocks capital
t K, ‘I, S, R. a, 1,
1954 1,760.3 107.1 27.4 - - -
1955 1,839.2 81.4 1h.9 17.4 - -
1956 1,928.2 155.7 20.8 87.5 - -
1957 - 2,066.4 153.3 17.6 32.7 - -~
1958 2,165.9 119.4 17.6 37.5 - -
1959 2,281.4 145.8 21.7 ' 52.0 - -
1960 2,423.2 158.3 141 30.6 - C==
1961  2,550.8 150.3 12.5 35.2 -- C -
1962 2,665.5 141.7 10.8 37.8 - -
1963 2,787.5 154.1 13.8 - 45.9 -- -=
1964  3,010.9 228.2° 28.4 ) 33.2 -- -
1965  3,212.1 278.4 21.3 98.5 -- -
1966  3,349.4 256.6 21.8 141.1 - . —-
1967 3,633.7 394.9 34.4 145.0 - -
1968  3,863.9 376.3 17.6 163.7 -- -~
1969  4,209.6 41T 26.1 157.5 -- -
1970  4,700.6 659.3 29.5 197.8 - -—
1971 5,217.6 669.3 27.4 179.7 -- -
1972 5,664.9 644.4 35.8 232.9 6.10 18.26
1973 6,079.6 616.7 29.7 231.7 5.98 17.43
1974  6,329.4 478.9 23.7 252.8 6.04 16.95
1975 6,453.7 395.5 35.8 307.0 6.13 15.95
1976 6,623.9 378.9 b6.1 254.8 6.35 15. 44
1977 6,554.2 326.1 61.1 456.9 6.42 13.75
1978 6,593.3 253.0 30.5 244 .4 6.86 ' 13.82
1979  6,607.7 380.3 - 36.5 h02.4 7.02 13.44
1980 6,759.5 322.8 26.3 197.3 7.45 13.83
1981 6,847.0 346.9 17.2 276.6 7.78 14.18
1982 7,020.8 397.5 23.2 246.9 8.07 14.57
1983 7,282.0 438.6 33.9 211.3 8.34 15.084
1984 7,660.6 566.0 36.7 224 1 8.45 15.58
1985 8,048.6 541.6 32.7 186.3 8.65 16.21
1986 8,MT7.7 573.4 97.7 302.0 8.63 16.72
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Table B.4. Pulp, paper and allied products

Stock Investment  Acquisitio Average Service

of fixed in of . age of life of
Year capital new assets used assets Retirement stocks capital
t K. I, : S, R, a, 1,
1954 560.4 58.9 5.2 -— - -
1955 609.0 48.6 0.0 0.0 - -
1956 640.4 76.4 5.5 50.5 -= -
1957 715.0 100.3 6.1 31.8 —-— -—
1958 791.9 117.2 4.h by 7 - --
1959 856.2 112.6 6.7 55.0 -- -
1960 960.7 171.9 - 5.7 73.1 - -
1961 1,108.2 215.1 10.0 77.6 - --
1962 1,278.1 212.7 5.6 48.4 -- -—
1963 1,381.1 150.2 4.2 51.4 - -
1964  1,547.2 211.3 9.2 54.4 - -
1965 1,731.8 240.5 10.3 66.2 4.35 11.11
1966 1,854.%4 198.6 7.3 83.3 4.56 10.67
1967 2,045.5 252.2 9.9 71.0 .7 10.84
1968 2,303.2 335.0 T.3 8L.6 4.73 11.05
1969 2,565.0 384.5 8.0 130.7 4.63 10.97
1970 2,917.3 531.8 9.0 188.5 §.32 10.59
1971 3,278.1 503.7 8.6 151.5 k.30 10.79
1972  3,670.3 506.6 8.0 122.4 L.42 11.25
1973  3,999.3 504.8 12.6 188.4 3.48 11.39
1974  4,323.1 528.8 10.1 215.1 b.54 11.16
1975 4,698.8 603.9 12.6 240.8 4.57 11.02
1976  4,941.0 151.6 19.0 228.4 .81 11.11
1977 5,198.9 big 1 22.2 208.4 5.10 11.12
1978 5,132.2 4oh.3 28.3 199.3 5. 45 11.33
1979 5,697.6 456.3 5T.0 247.9 5.68 11.53
1980 6,050.6 576.9 24h.2 248.1 5.84 11.83
1981 6,311.5 420.1 16.7 175.9 6.24 12.38
1982 6,4149.5 363.7 99.3 325.0 6.46 12.68
1983 6,T15.1 523.1 151.0 408.5 6.41 12.92
1984 7,000.1 543.7 35.9 294.6 6.58 13.34
1985 17,277.0 710.5 1.7 548.3 6.48 13.47
1986 17,763.9 839.7 92.8 145.6 6.27 13.61
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Table B.5. Chemicals and allied products

Stock Investment Acquisition Average Service
of fixed in of age of life of
Year capital new assets used assets Retirement stocks capital
t K, I, S, R, a, 1,
1954 973.8 110.0 4.3 -—- - -
1855 1,063.4 113.7 3.3 27.4 - -
1956 1,092.8 201.2 5.0 176.8 - -
1957 1,336.3 285.7 9.8 52.0 - -
1958 1,532.3 251.9 5.8 61.8 -- -
1959 1,773.5 293.2 4.8 56.8 -- -
1660 2,069.2 348.1 8.4 60.8 - -—
1961  2,474.6 459.8 13.8 68.2 - -
1962 2,859.4 143.8 13.4 72.4 - -
1963 3,311.7 509.2 4.2 71.1 - --
1964  3,967.4 Ti4.8 11..3 70.4 - -
1965 L1,668.5 795.2 12.1 106.2 - --
1966  4,951.4 706.9 14.6 438.6 k.00 10.17
1967 5,548.4 846.1 13.5 262.5 k.03 10.23
1968 6,338.3 1,102.7 39.1 351.9 3.91 9.91
1969 7,275.9 1,319.2 25.9 407.5 3.79 9.62
1970 8,632.4 1,760.0 25.0 428.5 3.64 9.56
1871  9,852.1 1,638.5 29.5 4L48.3 3.70 9.60
1972 10,798.9 1,374.4 20.3 LaT.9 3.93 9.67
1873 11,494.9 1,209.3 18.0 531.3 .21 g9.75
1974 12,270.9 1,379.4 34.1 '637.5 b, hi 9.89
1975 13,254.2 1,504.3 30.1 551.1 k.62 10.20
1976 13,713.3 1,428.0 30.7 999.6 k.72 9.87
1977 14,175.9 1,250.6 bt.5 835.5 © 4,97 9.92
1978 14,694.1  '1,108.4 50.7 640.9 5.33 10.36
1979 15,185.4 1,058.2 T 13.3 580.2 5.74 10.87
1980 15,575.2 1,316.1 34.7 961.0 5.90 11.16
1981 16,401.9 1,314.1 21.8 509.2 6.22 11.83
1982 16,964.2 1,423.9 79.7 g41.5 6.33 12.31
1983 17,791.3 1,602.7 78.5 854.1 6.41 12.82
1984 18,600.5 1,569.4 16.2 T76.4 6.56 13.35
1985 19,720.8 2,003.0 28.4 911.1 6.54 13.77
1986 20,879.0 1,835.4 30.5 T707.7 6.67 14.26
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Table B.6. Primary metal industries

Stock Investment Acquisition Average Service
of fixed in of : age of 1life of
Year capital  new assets . used assets Retirement stocks capital
t K, I, S, R, a, 1,
1954  2,040.0 136.3 - - - -
1955 2,020.9 96.6 3.8 119.5 - -
1956 2,048.8 103.5 8.1 83.7 - -
1957 2,178.5 226.2 13.9 110.4 - -
1958 2,354.4 391.0 12.5 227.6 -- -—
1959 2,502.1 371.3 9.2 232.8 -- -
1960 2,975.2 640.3 14.7 181.9 -- --
1961  3,578.9 T89.4 13.9 199.6 -- -
1962  k,231.5 734.3 14.0 95.7 -- --
1963 5,034.0 879.1 23.5 100.1 - -~
1964 5,634.4 769.1 16.8 185.5 - --
1965 6,186.0 839.7 15.5 303.6 - -
1966 6,781.6 887.5 48.3 340.2 4.16 10.64
1967 T7,572.5 1,215.6 22.4 Eh7 1 h.09 9.66
1968 8,754.L4 1,560.6 31.4 k10.1 4.02 9.63
1969 10,442.1 2,150.6 Ly, 507.0 3.82 9.59
1970 12,164.6 2,260.5 18.8 556.8 3.77 9.79
1971 13,950.2 2,250.1 38.9 503.4 3.86 10.16
1972 15,676.2 2,220.7 60.4 B55.1 k.02 10.43
1973 16,791.9 1,769.2 23.2 676.7 k.29 10.61
1974 17,970.3 1,909.4 21.4 752.4 4,53 10.74
1975 19,182.1 2,152.2 85.2 1,025.6 4,65 10.48
1976 20,539.4 2,238.0 127. 1,007.8 4.80 10.36
1977 22,129.3 2,294.5 168.6 873.2 5.00. 10.57
1978 22,669.8  1,h22.4 77.8 959.7 5.42 10.84
1979 23,343.6 1,590.7 " 221.3 1,138.2 5.71 11..12
1980 23,663.9 1,325.6 27.0 1,032.3 6.14 11.62
1981 24,239.8 1,502.8 66.3 993.2 6.51 12.17
1982 24,962.8 2,028.6 Is. 4 1,351.0 6.62 12.57
1983 25,906.1 2,088.14 119.9 1,265.0 6.73 13.01
1984 26,942.7 2,001.7 350.7 1,315.8 6.81 13.44
1985 27,587.4 ‘1,7T29.7 22.5 1,107.5 T.09 13.95
1986 28,436.3 1,940.0 0.0 1,091.1 7.32 14.48
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Table

B.7. Iron and steel

Stock Investment  Acquisition Average Service
of fixed in of . age of life of
Year capital new assets used assets Retirement stocks capital
t K, I, S. R. a,. L
1954 —-——- -—- -—- -—- -— --
1955 -—= -—- -—- -— - -
1956 -—- - -—- - - -
1857 - -—- - --- - -
1958 -—- = - -=- -- -
1959 - - - —-—- -- --
1960 -—= - == -—- -- -=
1961 .= - === --- ~-- -
1962 ——— - —— -—- -- -
1963 - = —e— --- -- --=
1964 ——— - ——— - - -
1965 5,240.0 701.2 12.9 - -- --
1966 5,764.8 743.0 38.7 256.9 -- -
1967 6,522.7 1,058.6 19.3 320.0 - -
1968 T,496.5 1,293.3 29.7 349.2 - --
1969 8,877.1 1,769.3 40.0 428.7 -- --
1970 10,250.8 1,827.2 14.1 167.6 -- --
1971 11,785.2 1,93%8.1 31.0 b35.7 -- -
1972 13,340.0 1,926.7 25.6 397.5 - --
1973 14,230.9 1,432.0 19.5 560.6 -— -
1974 15,208.0 1,543.6 171 583.6 - -
1975 16,285.9 1,767.6 21.0 710.7 -- -
1976 17,502.8 1,944.5 109.1 836.7 4.93 10.86
1977 18,860.5 1,936.8 160.0 739.1 5.12 10.94
1978 19,282.9 1,151.1 4g.4 T778.1 5.55 11.22
1979 19,807.8 1,307.1 "121.6 903.8 5.87 11.49
1980 20,071.5 965.4 22.4 T24.1 6.36 11.96
1981 20,440.6 1,110.0 50.1 791.0 6.76 12.52
1982 21,075.9 1,544.8 29.7 939.2 6.98 13.00
1983 22,006.5 1,607.8 62.9 T7h0.1 T.21 13.60
1984 22,845.14 1,451.0 324.7 936.8 7.36 14.09
1985 23,414.7 1,200.8 13.0 644.5 T.77 14,76
1986 24,258.8 1,396.3 0.0 552.2 8.19 15.48
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Table B.8. Non-ferrous metals and products

Stock Investment  Acquisition o Average Service
of fixed in of : age of life of
Year capital new assets used assets Retirement stocks capital
t K, I, 5, R, a, 1,
1954 —-—- - - === - --
1655 - - - - - -—
1956 -—- -—- .- --- -- -
1957 --- - - —-——- - --
1958 - -- - - -- --
1959 -—- - - -—- -- --
1960 —--- - - - -- --
1961 - - - -— -- --
1962 --- —-—— - - - --
1963 -—- - - . re= - -
1964 -—= woe ~e- —— - -~
1965 946.0 138.5 2.6 —~—— - -
1966 1,016.9 144.5 9.0 82.6 - -
1967 1,049.8 154.0 3.0 124.1 - -
1968 1,258.0 267.3 2.6 61.7 - -
1963 1,565.0 381.3 3.9 78.2 -- --
1970 1,913.7 433.3 L4 89.0 - --
1971 2,165.0 3it.1 7.0 66.8 — --
1972 2,336.2 293.9 26.7 149.4 -- -
1973  2,561.0 337.2 3.9 116.3 - --
1974 2,762.3 365.9 1.1 168.7 3.99 9.07
1975 2,896.2 384.6 63.7 314.4 3.85 8.03
1976 3,036.6 293.5 17.7 170.8 1.19 8.39
1977 3,268.8 357.7 8.6 1341 4.50 8.92
1978 3,386.8 271.3 30.1 183.4 4.83 9.45
1879  3,535.8 283.6 97.7 232.3 k.97 9.86
1980 3,592.4 360.2 4.3 307.9 5.03 10.16
1981 3,799.1 362.8 15.1 171.2 5.32 10.68
1982  3,887.0 483.8 15.4 k11.3 5.01 10.39
1983  3,899.6 480.5 60.4 528.3 4,63 9.83
1984  4,097.3 550.7 10.9 363.9 5.51 9.88
1985 4,172.7 528.9 9.9 463.4 k.32 9.77
1986 4,177.5 543.6 0.0 538.8 k.10 9.19




Table B.9. Fabricated metal industries

Stock ‘Investment Acquisition Average Service

of fixed in ' of ) age of life of

Year capital new assets used assets Retirement stocks capital
t K. I, S, R, a, 1,
1954 - - - -—- -= -
1955 115.%4 14.9 3.8 -—- - -
1956 134.2 19.2 5.1 4.5 - -
1957 169.3 35.8 0.0 0.7 - -
1958 189.8 21.8° 5.3 6.5 -- -~
1959 238.2 ~ 56.9 6.8 15.3 -- -
1960 333.4 95.2 0.0 0.0 - -

- 1961 B27.5 9h.1 0.0 6.0 - -
1962 591.3 163.8 0.0 0.0 -- -
1963 T23.7 132.4 0.0 0.0 - -
1964 899.6 175.9 0.0 0.0 - -~
1865 1,041.5 177.8 15.4 51.3 - -=
1966 1,251.1 217.1 39.4 6.9 4.20 10.58
1967 ~ 1,516.4 309.1 19.5 63.3 3.08 9.48
1968 1,874.8 438.7 17.6 97.9 2.90 8.77
1969  2,345.4 549.4 28.4 107.2 2.82 8.65
1970 2,903.6 672.1 27.6 141.5 2.81 8.51
1971 3,436.7 629.8 323.7 420.4 2.48 6.85
1972 3,885.0 551.1 28.7 131.5 2.90 717
1973 4,424.5 T730.5 29.1 220.1 3.12 7.27
1974  4,971.2 726.6 27.4 207.3 3.h2 7.58
1975 5,295.2 486.2 27.3 189.5 3.90 8.00
1976 5,662.9 669.7 244 326.4 k.14 8.29
1977 6,053.6 575.3 16.1 200.7 4.56 8.88
1978 6,408.4 571.1 b5.6 261.9 b, 91 9.43
1979 6,936.3 698.9 12.4 183.4 5.24 10.11
1980 7,588.4 882.9 .4 272.2 5.37 10.70
1981 8,235.3 854.9 13.0 251.0 5.57 11.34
1982 8,814.5 T97.3 42.4 260.5 5.83 11.98
1983 9,376.0 881.9 23.2 343.6 6.00 12.62
1984 10,367.1 1,255.5 41,2 311.6 5.99 13.29
1985 11,210.0 1,071.0 50.7 278.8 6.15 13.61
1986 12,138.1 1,216.7 39.8 328.4 6.27 14.43
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Table B.10. Machinery, except electrical

Stock Investment  Acquisition Average Service

of fixed in of . age of life of
Year capital new assets used assets Retirement stocks capital
t ‘ K. I, S, R, a, 1,
1954  --- 34.9 12.7 - - --
1955 357.6 22.9 7.0 -— - -
1956 '386.0 44.3 15.1 31.0 - -
1957 466.9 82.4 0.0 1.5 -— -
1958 523.8 65.5 11T 20.3 - -
1959 612.9 89.1 0.0 0.0 -~ --
1960 782.6 173.1 14.7 18.1 - -
1961 1,068.3 285.7 0.0 0.0 -- -
1962 1,504.0 h3s5.7 0.0 0.0 - -
1963 1,789.3 285.3 0.0 4 0.0 - -
1964 .2,139.3 350.0 0.0 0.0 - -
1965 2,362.4 337.3 21.3 135.5 -- --
1966 2,592.4 350.2 30.4 150.6 3.5 11.02
1967 2,971.3 533.6 26.4 181.1 3.30 9.50
1968 3,573.0 781.6 31.1 211.0 3.09 8.56
1969 b,R0T7.4 1,113.7 31.4 310.7 2.84 8.28
1970 5,195.1 1,311.7 bé.4 570.4 2.62 7.81
1971 5,988.6 1,089.3 hy.2 340.0 2.84 7.69
1972 6,644.8 915.9 39.5 299.2 3.16 7.83
1973  7,126.4 1,042.0 1,2 601.6 3.28 7.21
1974 17,756.2 1,083.3 32.3 485.8 3.52 7.27
1975 8,286.9 915.0 37.0 421.3 3.89 7.67
1976 8,629.0 873.9 75.9 607.7 4.16 7.94
1977 8,872.9 840.0 78.2 674.3 4.33 8.36
1978 g,141.3 850.1 54.6 636.3 4.67 8.83
1979 9,582.9 1,003.0 " 54,9 616.3 L.85 9.38
1880 10,168.0 1,268.8 67.8 751.5 L.83 9.79
1881 11,198.1 1,641.3 62.5 673.7 h.T74 10.19
1982 12,113.7 1,67T4.4 97.1 855.9 h.62 10.34
1983 12,920.6 1,481.6 163.3 838.0 h.62 10.52
1984 13,778.7 1,674.4 T70.3 886.6 4.62 10.TM
1985 15,309.1 2,136.1 82.5 688.2 4,62 11.10
1986 16,413.0 1,795.2 60.1 T51.4 4.76 11.32
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Table B.11. Electrical machinery, equipment and supplies

Stock Investment  Acquisition ‘ Average Service
of fixed in of age of life of
Year capital new assets used assets  Retirement stocks capital

t X, I, S, R, a, 1,
1954 -— -—-- -—- -—- -- -
1955 311.5 54,4 4.8 -—- - --
1956 323.9 52.3 5.1 45.0 - --
1957 120.3 100.3 9.4 13.3 -- --
1958 527.1 108.7 7.4 9.3 -- -~
1959 640.9 125.3 7.1 18.6 -- -
1960 871.0 230.5 8.6 9.0 - -
1961  1,1k2.9 312.1 16.5 56.7 -- --
1962 1,509.6 366.7 0.0 0.0 -- -
1963  1,736.3 248.4 10.3 32.0 -- -
1864  2,035.5 299.2 0.0 0.0 - -
1965 2,230.3 278.6 13.8 97.6 -3.92 10.42
1966  2,428.7 299.7 19.2 120.5 " 4,05 9.65
1967 2,750.2 440.9 25.2 144.6 L. 01 9.37
1968  3,129.4 554.1 17.9 192.8 3.90 8.93
1969  3,430.5 797.0 22.1 518.0 3.23 8.10
1970 4,196.8 1,054.3 31.1 319.1 2.95 8.22
1971  4,581.5 697.5 36.8 349.6 3.05 7.96
1972  4,877.0 601.0 us5,2 350.7 3.26 7.79
1973 5,347.8 901.4 b1.1 4717 3.27 7.24
1974  5,791.1 855.1 32.1 413.9 3.43 7.21
1975 5,993.0 5441 35.1 377.3 3.83 7.51
1976  6,236.4 731.7 62.0 550.3 4.00 7.69
1977 6,686.L g22.0 56.1 528.1 L.o7 8.04
1978  7,075.7 910.0 53.8 574.5 .15 8.50
1979 17,720.6 1,091.2 52.2 498.5 4.19 9.0
1980 8,651.9 1,481.5 48.3 598.5 L.05 9.25
1981  9,660.0 1,870.3 79.3 911.5 3.70 8.88
1982 10,785.7 1,867.6 131.9 873.8 3.53 8.95
1983 12,032.2 2,139.0 95.0 987.5 3.39 8.75
1984 14,228.0 3,437.2 150.5 1,391.9 2.98 7.83
1985 16,914.8 3,885.3 113.1 1,311.6 2.84 7.49
1986 18,898.7 3,127.6 138.9 1,282.6 2.99 7.29
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Table B.12. Transport eguipment

Stock Investment  Acguisition Avérage Service

of fixed in of . age of 1life of
Year capital new assets used assets Retirement stocks capital
t K, I, S. R, -a, 1,
1954 --- 45.8 9.2 --- - -
1955 632.0 41.9 k.7 -—= - --
1956 657.6 68.7 7.2 50.3 -- --
1957 "T739.6 114.8 9.0 41.8 -- -
1958 . 808.3 -99.8 T.1 38.2 - -
1959 892.4 i15.9 8.0 39.8 - -
1960 1,080.6 260.2 14.2 86.2 -- --
1961 1,395.4 348.6 9.0 42.8 - -
1962 1,727.6 360.7 19.8 48.3 -- --
1963 1,970.7 287.1 13.9 57.9 -- -
1964 2,363.2 42k.0 21.0 52.5 -- --
1965 2,T77.3 513.0 16.6 115.5 -- -
1966  3,072.7 433.5 15.2 153.3 3.74 9.85
1967 3,601.2 679.1 29.1 179.7 3.63 9.30
1968  4,459.8 1,038.2 29.7 209.3 3.42 8.81
1969 5,237.0 1,003.4 22.6 248.8 3.42 8.92
1970 6,271.6 1,348.2 28.9 342.5 -3.28 8.97
1971 7,133.9 1,118.5 37.2 294.4 3.45 9.19
1972 7,967.8 1,157.7 32.2 356.0 3.63 9.06
1973 8,968.6 1,455.4 32.9 487.5 3.68 8.96
1974  9,930.7 1,416.1 18.8 472.8 3.84 9.06
1975 10,519.8 956.2 54.0 bh21.1 L.24 9.14
1976 10,899.2 787.2 22.4 b30.2 4L.71 9.148
1977 11,472.9 1,096.4 1.4 524.1 5.00 9.83
1978 12,144.7 1,252.6 c.0 580.8 5.22 10.28
1979 12,786.6 1,265.7 T 33.9 657.7 5.39 10.65
1980 13,872.0  1,627.0 29.4 571.0 5.49 11.10
1981 15,145.2 1,868.7 56.2 651.7 5.50 i1.60
1982 16,446.3 1,968.7 66.5 T34.1 5.49 12.07
1983 17,496.1 1,874.7 34.1 859.0 5.53 12.34
1984 18,558.9 . 1,731.2 4.7 673.1 5.73 12.76
1985 20,301.7 2,501.1 58.3 816.6 5.68 13.07
1986 22,211.0 2,794.2 35.5 920.4 5.60 13.44
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