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RECOVERY OF CAPITAL IN MODERN
ACCOUNTING

by

Shinkichi Minemura

(1) Introduction

Postwar Japan, like any other modern, industrialized country in the
world, has been experimenting on new types of accounting methods which had
rarely been tried out before. The most representative is the so-called special
depreciation system.

Japan’s special depreciation system witnessed an improvement several
years after the outbreak of the Korean War, but it was not until around 1955
that the system was really adopted in earnest.

That this new system has contributed greatly to the Japanese economy
is eloquently indicated in the phenomenal growth rate of the economy since
its adoption.

Just as one of the major factors which contributed to the economic miracle
witnessed in West Germany after the war had been the adoption of this special
depreciation system, this system has also played a great role in the growth
of the Japanese economy.

The special depreciation system is a measure which had not been men-
tioned in theories concerning corporate accounting and still has a number
of problem points. )

However, since the favorable effect of this system is considerably large
when it is actually implemented, there is a strong possibility that this system
will be increasingly utilized in the future. The system today is one of the
most important causes which have tended to separate theories on corporate
accounting from actual accounting practices.

This system is an effective accounting measure in coping with the problem
of superannuation and drop of efficiency of equipment and facilities in case
a drop in the value of currency is witnessed.

However, this problem has not been fully studied under the various
theories of modern corporate accounting.

Japan implemented a revaluation of equipment and facilities three times
after the war—in 1950, 1951 and 1953—to cope with the deterioration of the
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value of the yen currency.

This new accounting system was considerably instrumental in solving
the abovementioned problem.

This paper attempts to analyze the character of accounting procedures
for charging the cost of assets to expense at the current price level, as well
as to find out the calculation methods to determine the life of the equipment
and facilities while paying due consideration to their superannuation.

This theme concerns the problem of what amount of capitals can be
recovered in what period of time.

Another problem which has not been studied sufficiently in modern ac-
counting practices, is that concerning the utilization of the mean value. In
other words, studies have not been sufficiently carried to modernize the
methods of the utilization of the mean value to meet the requirements of
corporate accounting in this age when the volume of office work has increased
conspicuously and there is a necessity of simplifying calculation methods.

When studies in this problem are insufficient, the adoption of the mean
value will not make it possible to change the costs of assets into appropriate
expenses. In other words, the recovery of capital will become unreasonable.

This paper takes up this issue as a problem of accounting measures
concerning the pooling of cost.

As evident from the above, this study aims at providing a solution to

the problem of why actual corporate accounting practices are being isolated
from theories.

(2) Special Depreciation System

The concept of special depreciation is quite different from that of extra-
ordinary depreciation. Extraordinary depreciation is reasonable, on certain
conditions, in the present accounting system. Extraordinary depreciation is
made as a result of the decrease in value (service-potentials, in the rigid
sense) of a plant unit.

Meanwhile, the concept of special depreciation is, according to the prevail-
ing opinions, to write off the cost of a plant unit without regard to the decrease
in value, for promoting investments, relieving the expeled or the damaged.
It is often put into practice in the taxation system. It is one of the national
financial policies which are contained in the taxation system.

From the standpoint of the accounting concept of capital recovery, it is
not reasonable in most cases.

Special depreciation is seen not only in Japan, but also in various coun-
tries such as England, Canada, West Germany, etc. after the war.

This system can influence investment decisions. It raises the prospective
rate of return, which is usually indicated by ¢ in the following formula;

C(1— a) 2 C .. Original Cost

C= Z D.. Depreciation Deductions by n, Use (Applicable
Z (1+13y (1+7’)J Only to Tax Returns) ’
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G ...Gross Operating Profits

a ...Income Tax Rate

n,...Estimated Life

n,...Life Applicable Only to Tax Returns

To clarify the effect of special depreciation, in accounting, it is advisable
to use the compound interest procedure, under which the prospective rate of
return is regarded as the rate of interest and the after-tax profits are regarded
as a series of annuity. For instance, let us assume that C, G;, ni, and ne,
are regarded as 1,000,000 yen, 237,400 yen, 5 years, and 2 years, respectively,
in this formula. In this case, the prospective rate of return is 4.99 if the
tax rate is 309%.

In case the prospective gross operating profits are realized, the after-tax
profits and the earning rate are as follows;

Yesr | Ofmuity | Chamgein | Tax | | Bak Gl RS
Profits (1) ccng)tmg | 6] i @ ((2)) (3) of Year) 6) | (4)(67)(5)
1 2374 267.18 | —78.78** 49 } 1,000 499
2 2374 280.27 —78.78** 39.91 732.82 49
3 2374 144.01 71.22 22.17 452.55 49
4 2374 151.06 71.22 15.12 308.54 49
5 2374 157.48 71.22 8.70 ; 157.48 4.9

Unit: 1,000 yen

* The depreciation charges in accounting are computed as follows:
C;(1—a)+ D;a—Cji=Depreciation Charge of jth Year
Ciovve Book Cost at Beginning of jth Year (then, C,=C)
**  The depreciation deductions for tax purpose are computed by the straight-line
method. The negative figures indicate that which can be subtracted from
the profits of other plant units, if any.

This fact indicates that annual after-tax profits clarify how far the
earning rates deviate from the prospective rate of return. One of the defects
is that extraneous profits resulting from the tax incentive are not discriminated
from operating profits.

In special depreciation, importance is attached to funds which are retained
within an enterprise through the depreciation procedure (the procedure for
renewal provisions, in the rigid sense) and exemption from taxes or postpone-
ment of taxation which results from treating capital expenditures as current
depreciation charges.

However, attention should be paid to the fact that some defects in
present depreciation accounting is closely related to the prevalence of special
depreciation. For instance, the treatment of an obsolete asset in revaluation
is defective in covering funds for replacement (that is, funds for modernizing
an existing asset). Aside from this problem, the measures for restating costs
at the current price level, implemented by the Government, are not always
reasonable, from the standpoint of absorbing costs at the current price level.

Special depreciation has gone far towards solving the problem of the
defects in the present depreciation system, although it has caused considerable
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misunderstandings and confusions as regards the concept of depreciation.
There are more reasonable remedies than special depreciation to solve the
defects in the present depreciation system.

To illustrate the effect of the special depreciation system in Japan upon
the plant investment, let us compare the ratios of the semi-annual ordinary
and special depreciation charges to the book costs, with the annual plant
investments as follows;

Table 1 Ratio of Depreciation Charge to Book Cost

Ordinary | Special Total Ad]ﬁlls\‘f:sdt nflter;lr;ual g?g;&f
Charge |Charge (See Paragraph 3) (%e:ragraph 3)
i bilion yen

1998 g;g(s)fl;mf ?Iliilfrf;erar ;i% | 6.-7% g%% 1955 777.); 2%

o e | 13824 s | s

1T Eoed Haltomar | 73 | 07 | 78 | 1957 1549 s

1958 Cevond Hallyear | 14 | 08 | &0 | 1958 16317 7

1999 Seeond Halbyoar s 21 S5 | 1959 209838 9

100 Setond Hallyear | 82 | 19 | o1 1960 2035 10

Ol Seond Hallyear | o6 | 1z | 1o | 1961 36855 11

Note: The ratios of the depreciation charge to the book cost are computed by
using the ratios of the total semi-annual charge, including both the or-
dinary and special charge, to the book cost and the ratios of the semi-
annual special charge to the total semi-annual charge; both of which
have been published by the Ministry of International Trade and Industry.
This study covers 250 major companies, in all industries.

As clarified above, plant investments in Japan have increased remarkably
since 1956. It is mainly due to the special depreciation system. The ratio
of the ordinary charge to the book cost also shows a slight upward tendency,
but the principal reason for the remarkable expansion of plants in Japan
lies mainly in the noticeable increase in depreciation charges, resulting from
the enforcement of the special depreciation system. Especially, in 1959 and
in 1960, the ratio of the special depreciation charge to the book cost amounts
to approximately 2 percent, and as a result, an annual investment shows a
remarkably higher rate of growth than before.

These circumstances are more clearly shown in the manufacturing indus-
try. As shown in the following table, the ratio of the special depreciation
charge to the book cost amounts to more than 4 percent, in the second half-
year of 1959 and in the first half-year of 1960, although the ratio of the
ordinary depreciation charge to the book cost shows approximately 10 percent.

In the special depreciation system, importance is attached to the problem
concerning the acquisition of plants and equipment, vessels, or schafts, which
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are urgently needed for the development of the national economy, the problem
of modernizing existing plants and equipment, the problem of developing new
mineral and forest resources and moreover, the problem of accelerating tech-
nical research and experimentation. These circumstances are clearly shown
in the cases of the manufacturing and mining industries.* ¥*

%

The ratios of the charge to the book cost in the manufacturing and mining
industries are as follows;

Table 2 Ratio of Depreciation Charge to Book Cost
...... in the case of the manufacturing industry

1955

1956

1957

1958

1959

1960

1961

rdinar ecial Adjusted Annual
Cares | Chcge | T8 | Jamestment,
First Half-year 105% | —% | 105% | 1955 1,729 hundred million
Second Half-year 104 15 11.9 yen
Seoond Hallyear | 1o | 2o | 12s | 1996 35
Soeond Haligear | 105 | 18 | 1o | 107 4704
medie W B | e
Sy rE T
Second Hallyoar | 107 | 8 | 145 | 1960 6%
e T Hatoomr | 17 | 33 | iso | 161 898

Note: The increase of the ordinary charge in 1961 seems to be influenced by the

1961 revision of lives in tax accounting.

Table 3 Ratio of Depreciation Charge to Book Cost
...... in the case of the mining industry

1956

1957

1958

1959

1960

1961

\! Ordinary | Special Total Adjlgls;fggtr‘::r?tual

1 Charge | Charge % (See Table 5)
}s?irst Half-year L1529 0.7% ; 15.9% 1956 296 hundred million
iacond Half-year | 14.6 1.2 } 15.8 yen
Sweond Halbyear | 11 | 28 149 | 1957 403
i, W BB s ow
i, B BB o
Second Hallyear 16 | 28 144 | 190 46
Second Hallyear 132 | 1s | 148 | 1961 468

I i |

Note: These figures are computed from the same sources as the foregoing ratios for

the manufacturing industry.

The other cases for special depreciation are found in the case of writing off
additionally, costs for houses for rent, costs for machine and other facilities
for trading abroad, etc. As the special depreciation procedures are procedures
which are temporarily permitted, some of the foregoing cases are now eliminated.
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The foregoing circumstances are clarified by the charts of relations be-
tween special depreciation charges and investments. (See Charts 1-3).

As regards the effect of special depreciation upon the depreciable cost
for the ordinary depreciation procedure, there are, generally speaking, two
kinds of treatments in absorbing costs.

One of them is that the additional charges of special depreciation will
be subtracted from the depreciable costs which would be absorbed in future
by means of the ordinary procedure if special depreciation had not been
made. In this case, the future ordinary charges will be reduced, to the
extent that it is offset by the special depreciation charge which has been
recorded. From the standpoint of taxation, the collection for taxes on income
equivalent to the special charge, which would be assessed if special depreciation
had not been made, is postponed, pending the set-off of the special charge by
the future ordinary charge. From the aspect of the accounting concept of
capital recovery, the section of a plant cost, which will benefit future periods,
is absorbed, as expense against current revenue, prematurely. Although there
may be not much material undesirable effect on either taxation or accounting,
in the long run, over the period during which a plant unit is devoting its
service to operations, periodic income is not reasonably measured.

In view of the fact that the tax rate for corporations has shown a down-
ward tendency as a result of economic development recently in Japan, it
may be properly mentioned that the burden of taxation is lightened to an
extent that the tax rate is reduced.

In the case of such a treatment for special depreciation, attention should
be directed to the fact that special depreciation is not regarded as a remedy
for covering completely the insufficiency of current cost depreciation charge
in the inflationary period. Neutralized profit, which is temporarily eliminated
from periodic income under special depreciation, will be treated as real income
during the period covering the life of a plant unit.

Therefore, special depreciation is an incomplete alternative, from the
aspect of absorbing a plant cost at the current price level.

Table 4 Investments (Manufacturing Industry)

Nominal Annual | Price Index of Adjusted Annual
Production
Investment Material (%) Investment
1955 1,729 100.0 | 1,729
1956 3,977 110.7 3,593
1957 5,155 109.6 4,704
1958 4,693 101.1 4,643
1959 7,101 1034 6,868
1960 7,213 104.6 6,896
1961 9,875 109.9 8,986

Unit: 100 million yen
Source: Japan Development Bank
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Chart 3 Comparison of Special Depreciation Charges
and Investments in Japan
...... in the case of the mining industry

4
3 L
2r /\__/\Ratio of Special
1k Depreciation Charge
to Book Cost
0( (Average of Semi-
annual Ratios)
Investment
(10 billion
yen)
6 L
St _—--Investment
ab e -
3
2 -
1 L
0 L

1955 1957 1959 1961

Years

Table 5 Investments (Mining Industry)

Nominal Investment P?i?)dﬁﬁ?él of Adjusted Annual
Material (%) Investment
1956 328 1107 | 296
1957 442 109.6 | 403
1958 405 101.1 l 401
1959 406 103.4 393
1960 466 104.6 446
1961 514 109.9 468

Unit: 100 million yen
Source: the Ministry of International Trade and Industry

Assuming that the book cost, from which the nominal profit (the dif-
ference between current price level and original price level) is subtracted,
is, under reinvestment depreciation, treated as the base for computing annual
charges, there is a common characteristic between reinvestment depreciation
and special depreciation, in that the nominal profit is, in the long run, treated
as income.

If the depreciable cost of a plant unit is divided into two parts, one of
which is written off by the ordinary procedure and the other is written off
by the special procedure, the additional charge can be computed so that
it may produce no effect upon the capital recovery period as a whole.

Let us assume that a plant unit, costing 900,000 yen, has the life of
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10 years, its salvage being 10 percent of the cost. If the section of plant
cost, amounting to 800,000 yen, is written off by the special depreciation
procedure when it is acquired, on condition that the balance of a plant cost is
written off over the period covering the life, under the straight-line method,
the annual changes are as follows, without producing any effect upon the
originally estimated life;

. | .
veur | gy [ gl
1 51,000 | 300,000 351,000
2 51,000 | 51,000
3 51,000 51,000
4 51,000 51,000
5 51,000 51,000
6 51,000 51,000
7 51,000 51,000
8 51,000 | 51,000
9 51,000 51,000
10 51,000 51,000
Total 510,000 300,000 810,000
Unit: yen

If the declining-balance method is applied in the above example, ordinary
charges are computed as follows;

Ordinary Charge Special Total
Year C omputligr?gkosgisrf af,;r Charge Am(lll;z;l O(lll;%rge Charge 2)+@)
(at Beginn(ii])g of Year) (2)~ 3) )

1 600,000 103,800 300,000 403,800

2 496,200 85,843 85,843

3 410,357 70,992 70,992

4 339,365 58,710 58,710

5 280,655 48,553 48,553

6 232,102 40,154 40,154

7 191,948 33,207 33,207

8 158,741 27,462 27,462

9 131,279 22,711 22,711
10 108,568 ‘ 18,568 18,568
Total | 510,000 300,000 810,000

Unit: yen

The depreciation rate is computed as follows;
1" /780,000
600,000

On the contrary, if the depreciable cost for special depreciation is not
distinctly distinguished from the depreciable cost for ordinary depreciation,

=0.173
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special depreciation has an effect of shortening the capital recovery period
which has been estimated.

In Japan, the depreciable cost for special depreciation is not distinctly
distinguished from the cost for ordinary depreciation. Even in case special
depreciation is made, an annual charge for ordinary depreciation is equivalent
to that which is computed without being accompanied by special depreciation.
Therefore, the cost of a plant unit is depreciated earlier than the original life.

The annual charge for special depreciation, according to the stipulations
(as in effect December 31, 1963), is computed as follows;

1) Plants and Equipment for Modernizing Production Process

The additional charge, which amounts to one-third of the original
cost, can be deducted from income, as a rule, during the ac-
counting period a unit is acquired.

2) Steel Ship for Transportation Enterprises

The additional charge, which amounts to 10 percent of the
original cost, can be deducted from income, as a rule, during the
accounting period a unit is acquired.
3) Plants and Equipment, or Other Exploration Costs, for Discover-
ing New Mineral Deposits
The additional charge, which amounts to the total depreciable
cost of a unit (computed by subtracting the salvage value or
nominal value from the original cost of a unit), can be deducted
during the accounting period a unit is acquired:or the cost is
incurred.
4) Mining Rights for Metal Industry
The additional charge, which equals the excess of current annual
expenditures for mining rights over the average annual expend-
itures for mining rights covering the years from 1954 to 1957,
can be deducted from current income, to write off the costs of
existing mining rights.
5) Machines and Other Facilities for Technical Research or Experimenta-
tion
The additional charge, which amounts to one-third or one-tenth
of the original cost, can be deducted from income during the
first accounting year a unit is acquired.
6) Plants and Equipment, Including Buildings for Production, for
Developing Underdeveloped Areas
The additional charge, which amounts to one-third (or one-fifth,
in the case of buildings), can be deducted from income during
the first accounting period a unit is acquired.
7) Costs for Deforestation
The cost can be written off within five years.

8) Houses for Rent
The additional charge, which amounts to an annual ordinary
charge (twice as much as an ordinary charge, in case the life
of a unit is longer than fifty years), can be deducted from income
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within the period covering five years since a unit is acquired.
9) Shafts for Maintenance (incl. their Accessaries) and Air-shafts for
Mining Industry
The cost of the former is treated as current expense and the
cost of the latter is prematurely written off under the straight-
line method.

As clarified above, costs for plants and equipment or other exploration
costs for discovering deposits, and costs for deforestation, are charged against
current revenue. Therefore, in these cases, special depreciation clearly changes
the life for depreciation.

Also in other cases for special depreciation, the life for depreciation is
shortened to some extent. An ordinary charge is not computed so that the
estimated life for depreciation may not be influenced by special depreciation.

In the foregoing example, let us assume that the additional charge is
computed, according to the stipulation concerning plants and equipment for
modernizing production process, referred to above. The capital recovery
period is 7 years, although the life of a unit is originally estimated to be ten
years, as follows;

Yer | Opiiners | Spedal |

1 | 81000 300,000 381,000

2 81,000 81,000

3 81,000 81,000

4 81,000 81,000

3 81,000 81,000

6 81,000 81,000

7 24,000 \ 24,000

Total 510,000 J 300,000 810,000

Unit: yen
Ordinary Depreciation Special Total
Year Comput?:;koggis;af-;r Charge Ordi(ria);,;% goléarge Depreciation 40
(at Beginn(iil)g of Year) (2)' (3)

1 900,000 185,400 | 300,000 485,400
2 414,600 85,408 85,408
3 329,192 67,814 67,814
4 261,378 53,844 53,844
5 207,534 42,752 42,752
6 164,782 33,945 33,945
7 130,837 26,952 26,952
8 103,885 13,885 13,885
Total | 510,000 300,000 810,000

Unit: yen
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Also in the case of the declining-balance method, this type of special
depreciation has an effect of shortening the capital recovery period. If the
declining-balance method is applied to the foregoing example, the capital
recovery period is changed into 8 years as above;

The depreciation rate is computed as follows;

10 /T)O‘,m'
1=/ 500,000

The special depreciation system in Japan is defective in neglecting to
compute an annual ordinary charge so that the originally estimated life may
not be influenced by special charge. Attention should be directed to the fact
that there is no reason to assume that one of the causes for special depreciation
lies in revising the originally estimated life. Granting that the periodic ap-
portionments of the cost of a unit are changed, as a result of special deprecia-
tion, within the originally estimated life, from the financial aspect, what
reason for revising the estimated life would be discovered?

Another type of special depreciation is found in the case of “Investment
Allowance” which was enforced in 1954, in England.

Under this type of special depreciation, the additional charge for special
depreciation is not subtracted from the depreciable costs which would be
absorbed in future by means of the ordinary procedure if special depreciation
had not been made. It is not the section of the original depreciable cost of
a unit, but profits, that is subtracted from income. If profits mean nominal
profits, special depreciation in this meaning is an alternative to neutralize the
difference resulting from the change in the price level.

If this type of special depreciation is applied, income, equivalent to the
additional charge, is exempt from taxation.

From the standpoint of absorbing costs in accounting, the allowance
for special depreciation should be regarded as the surplus resulting from
absorbing costs on a basis other than on an actual cost basis.

One of the reasonable cases for absorbing costs under this type of
special depreciation is to write off additionally the difference resulting from
the change in the price level. If the additional change is subtracted only
when a plant unit is acquired, there is no material difference between special
depreciation and reinvestment depreciation. If the additional charge is as-
signed over the period covering several years, special depreciation is a sort
of reinvestment depreciation under which the extraordinary charge is carried
over to the period covering the early years of the life of a new plant unit.

Under special depreciation, it is not always necessary to absorb the ad-
ditional charge as soon as a plant unit is acquired. Only in this respect,
special depreciation seems to differ from reinvestment depreciation.

Generally speaking, the special depreciation system prevailing in the
world seems to be enforced mainly from the standpoint of the national eco-
nomic policy. In most cases, importance is not attached to the effect of
special depreciation upon the accounting structure for measuring income
through absorbing the costs of plants. Under these circumstances, it may

=0.206
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be advisable to consider that special depreciation is made only in computing
the taxable income.

To include special depreciation in the structure for accounting, a certain
iron-bound condition must be laid on the procedure for special depreciation.

In the first place, the additional charge should mean the difference resulting
from the change in price level.

In restating the cost of a plant unit on a current cost basis, there is a
tendency to neglect to correct past depreciation charges on a current cost
basis, or to restate an obsolete asset on a selling price basis. If past deprecia-
tion charges are not corrected on a current cost basis, or an obsolete asset is
restated at the level of selling prices, the insufficiency resulting from such
defects in restatement is regarded as the section of cost to be absorbed special-
ly, and therefore, it may be properly solved by special depreciation. Special
depreciation for modernizing existing assets may be accepted only in this
respect. However, the additional charge for solving such defects should be
computed correctly.

Secondly, the additional charge must be treated as the charge for cor-
recting past charges. Special depreciation, in this meaning, is nothing but
one of practical alternatives for yielding results that are essentially the same
as those yielded by the lifo inventory method in plant accounting, as well as
reinvestment depreciation.

If we regard special depreciation as the method for neutralizing the
difference resulting from the change in price level, it is necessary, also in
this case, to pay attention to the question which is pointed out as regards
reinvestment depreciation.

To neutralize the difference resulting from the change in price level,
the additional charge should continue to be absorbed, in future, everytime
a plant unit will be substituted, in so long as the current price level will not
return back to the old price level.

Assuming that special depreciation is made in the example to explain
the accounting effect of reinvestment depreciation, to be referred afterwards
(Paragraph 5), the additional charges for respective substitutes are computed
as follows on condition that the additional charge, meaning the difference be-
tween current price level and initial price level, is apportioned over the period

Year Recorded J Ordinary { Special Gain Realized by Total Cost
Cost | Charge | Charge Sale of Salvage Absorbed
1 1,000 i 225 225
2 775 ’ 225 225
3 550 | 225 225
4 325 ( 225 218 7
(Total Accumulated Cost) (682)
5 3,180 l 225 1,090 1,315
6 1,865 225 1,090 1,315
7 550 } 225 225
8 325 ! 225 2,314 —2,089

(Total Accumulated Cost) (1,448)
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o | .m0 225 l 11,570 | 11,795
10 | 12345 225 11,570 11,795
1 550 | 25 | | 225
12 | 25 | 2o | 14,116 C _13se1

(Total Accumulated Cost) 11,372

covering the first and second years of the life of a unit;

In the above table, total costs to be absorbed during the first four years,
amount to 682,000 yen. If the additional charges of the fifth and six years,
first four years, the special depreciation system yields results that are essen-
tially the same as those yielded by the lifo method; which aggregate 2,862,000
yen. Total costs to be absorbed during the first eight years, amount to
1,448,000 yen. If the additional charges of the ninth and tenth years, which
total 23,140,000 yen, are added to total costs to be absorbed during the second
four years, total charges to be absorbed for the first and second substitutes,
amount to 24,588,000 yen (1,448,000 yen + 23,140,000 yen); which is equal
to the total charges computed if reinvestment depreciation is made so that
results that are essentially the same as those yielded by the lifo inventory
method may be, in the rigid sense, yielded.

Meanwhile, if the additional charge means the difference of cost between
the retired unit and the existing unit, neutralized profits will be charged against
income at the next time of replacement.

It goes without saying that special depreciation under which the additional
charge is absorbed only at the time of acquisition is just the same as re-
investment depreciation, as far as the foregoing type of special depreciation
is concerned.

(3) FEconomic Depreciation & National Economy

Recently there has been a remarkable tendency contending that attention
should be directed to the effect of the depreciation policy upon the invest-
ment policy, especially in the opinions of economists.

Certainly, it is desirable that attention be directed to the relation of the
accounting policy with the national economy. However, it is regrettable
that this tendency is liable to cause misunderstanding on the concept of depre-
ciation.

Some economists neglect the difference between the concept of deprecia-
tion and the concept of providing for renewal funds.

According to their opinions, the concept of depreciation seems to include
the providing of renewal funds.

Now that depreciation belongs to the retirement accounting approach and
the providing of renewal funds belongs to the replacement accounting ap-
proach, it might be properly mentioned that the difference between retirement
accounting approach and replacement accounting approach is neglected.

According to some opinion, it is necessary to provide for expenditures
for improvements or expansions, on condition that their periodic assignments
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are treated as current expenses. However, this is a misapplication of periodic
assignments of renewal funds for the replacement accounting approach. If
rigidly defined, such periodic assignments should be described as “periodic
self-financing.”

Granting that depreciation indicates periodic self-financing, the deprecia-
tion rate should be computed so that estimated expenditures for improvements
or expansions may be prepared. It should be computed so that an annual
charge may be equivalent to an annual acquisition of plants. Assuming that
the trend of an annual acquisition of plants shows a constant curve, its rate
of growth should be reflected in the depreciation rate, referred to above.

Generally speaking, the rate of growth is influenced by national economic
policies. Sometimes, it is controlled by the administrative authorities.

Under these circumstances, the advocates of economic depreciation, that
is, periodic self-financing, if rigidly defined, explain that the depreciation rate
should be computed from the standpoint of the national economy.

It should be noted, in this connection, that, although the trend of an
annual acquisition of plants sometimes shows a constant rate of growth in
the national economy, in which plant acquisitions of individual enterprises
are intermingled, the trend of an annual acquisition of plants mostly shows
an irregular rate of growth in an individual enterprise. It is only a special
case in which a number of homogeneous assets, such as electric poles, meters,
or railway-ties, are acquired simultaneously, that shows a constant rate of
growth in an individual enterprise.

Accordingly, the purpose of such a depreciation policy cannot be accom-
plished without being accompanied by a complementary policy for alloting
funds, recovered in a certain enterprise, for the expansion of plants in another
enterprise. This complementary policy is adopted by a banking organ.

The special depreciation system, stated afterwards, takes the effect of
alloting funds, recovered by the depreciation policy, for the expansion of plants
within the same enterprise; because funds, recovered by the depreciation
policy, are alloted for loans for the expansion of plants. It is a special case
in which funds, recovered by the depreciation procedure, are used previously,
through the medium of a banking organ, for the expansion of plants. It is
not necessary, in this case, to allot funds, recovered in a certain enterprise,
for the expansion of plants in another enterprise. The complementary policy,
adopted by a banking organ, takes precedence to the depreciation procedure.

It should be noted that the concept of economic depreciation, that is,
periodic self-financing, includes special depreciation, now in practice.

If such a concept of depreciation is adopted, importance is attached to
the ratio of annual depreciation charge, containing special depreciation charge,
to an annual investment. This ratio indicates the effect of the depreciation
procedure upon the national economy.

According to the year-book of corporation statistics in Japan, this ratio

is as follows;
1955 1956

Mining industry ................................ 1.0562 0.8057
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Manufacturing industry ..................... 0.6261 0.4064
Public utilities ................................... 0.4369 0.4043
Wholesale industry.............................. 0.5802 0.3477
Retail industry..................... 0.5203 0.2249
AVErage ....ooooooiiiiiiii el 0.5743 0.4102

As to be stated afterwards, the rate of growth indicated a remarkable
upward tendency in 1956, in Japan; amounting to 6%, with 1946 as a starting
point, although it amounted to 29 in 1955.

When the time-lag between depreciation and investment is considered,
these ratios indicate the effect of the depreciation procedure upon the annual
investment.

It goes without saying that the special depreciation system is regarded
as a sort of practical application of economic depreciation, meaning periodic
self-financing.

As clarified above, the concept of economic depreciation, referred to
above, deviates from the accounting concept of depreciation.

If rigidly defined, the ratio of an annual depreciation charge to an annual
investment shows how much the discrepancy between an annual deprecia-
tion charge and an annual investment must be adjusted by other financial
policies than the depreciation procedure; for example, the issue of stocks,
the creation of credits, the exemption from taxation, or the deferment of
taxes.

Special depreciation should be regarded rather as a financial policy for the
exemption from taxation or the deferment of taxes.

The comparatively lower ratio of an annual depreciation charge to an
annual investment does not always indicate that the depreciation policy, now
applied, is not reasonable. It indicates that other financial policies than the
depreciation procedure are needed.

Granting that the annual investment shows a constant trend, in the
national economy, the ratio of the annual social depreciation charge to the
annual social investment can be computed on a certain condition, by the
following formulas;

Straight-Line Method
(1—e ";?n(l—u) i

Declining-Balance Method
r + k e~ n(r+k)

r+k
Mo Life
koo Rate of Growth
P Depreciation Rate

Under the declining-balance method, it is found out by the fol-
lowing formula, assuming that life and salvage percentage are
indicated by n and u, respectively;

e—rn:u
U oo Salvage Percentage
These formulas are illustrated in detail by Prof. Edgar O. Edwards, in
his treatise, “Depreciation and the Maintenance of Real Capital”. (Deprecia-
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tion and Replacement Policy, edited by J. L. Meij, pp. 126-136).

As regards the foregoing formulas, attention should be directed to the
fact that some assumptions are adopted.

One is that the trend of an annual investment shows a constant regres-
sion curve.

The second assumption is that assets, acquired simultaneously, are re-
tired entirely at the end of the nth year. It is reasonable only in case a number
of homogeneous assets are acquired or in case the life » means the functional
life of an integrated group.

The third assumption is that the difference between the arithmetical
method and the integral method is negligible in finding out the original costs
or the book costs for computing an annual charge.

To show the practical application of the foregoing formulas, let us quote
a simple example in which the cost for the first acquisition and its life are
regarded as 1 and 4 years, respectively, as follows:

In the first place, let us assume that the rate of growth is regarded as O.
In this case, an annual investment amounts to 1, every year.

Assuming that the scrap value is 109% of the original cost, the annual
charges are as follows;

Straight-Line Method

veur |aAmmel [ GRE"Nimval | Charge |Depreciation ot recistion
a) Acquisition {(2)—0.11x0.25 ) Allowance
2 (3) )
1 1 1 0.225 0.225
2 1 2 0.450 0.675
3 1 3 0.675 1.350
4 1 4 0.9 2.250 0.9
5 1 4 0.9 2.250 0.9
6 1 4 0.9 2.250 0.9

Declining-Balance Method

Book Cost, Annual Book Cost
Year A?ﬁlilsl,;t?ilon after Annual Charge of Retired 30%}2 a.(;:(-):rtl’d
a a) Acquisition (2)x0.438 Asset )
) 3) 4)
1 1 1 0.438 0.562
2 1 1.562 0.684 0.878
3 1 1.878 0.823 1.055
4 1 2.055 0.9 0.1 1.055
5 1 2.055 0.9 0.1 1.055

If the scrap value is 109% of the original cost, the amount of funds to
be recovered by the depreciaton procedure is 90% of the original cost. Strict-
ly speaking, therefore, the salvage value should be added to the annual charge
in computing the ratio of the annual charge to the annual investment.

Under both the straight-line method and the declining-balance method, the
depreciation charge is regarded as 0.9 in and after the fourth year. Now



112 KEIO BUSINESS REVIEW NO. 4, 1965

that the annual investment amounts to 0.9, as stated above, the ratio of
the annual charge to the annual investment is 100%.

These circumstances are clarified by the following expression.

Assuming that the acquisition in the tth year is indicated by A (¢) and
the rate of growth is indicated by %, A(f) equals ¢*, on condition that A (o)
is regarded as 1.

The foregoing example is the case in which &k is regarded as zero in this
expression. Therefore, the annual investment is shown by ¢°, which equals
1, and the original cost, the book cost, and the annual depreciation charge,
are as follows, at the beginning of the nth year.

Straight-Line method

The original cost at the beginning of the nth year nee=n
The annual charge 70X0.9X%—=0.9
Declining-Balance method
The book cost at the beginning of the % th year fe"-e"”"”” dt= 1—e
l_e—rn _
The annual charge ——T——szl—e r

In this case, e"™" means the scrap value, amounting to 0.1.
Then, 1—e™=0.9

Also in the (n 4+ 1)th year, the annual depreciation charge amounts to
0.9, either under the straight-line method or under the declining-balance
method. In case the rate of growth is regarded as zero, e "™*", which
means the value of the salvage in the (n 4 1)th year, also equals 0.1.

Next, if the rate of growth is regarded as 5 percent, the original cost,
the book cost, and the depreciation charge are as follows;

Straight-Line Method

Original Cost Annual ... | Amount Charged
Annual after Annual Charge Depreciation | against Depreciation
Year | Acquisition  “pco iGeion | [(2)—017x 025 Allowance Allowance
@ @ 3) @ (5)
1 1 (e) 1 0.225 0.225
2 1.05(e’-1) 2.05 0.46125 0.68625
3 1.1 (e%?) 315 0.70875 1.395 ‘
4 1.16(e9) 431 0.96975 2.36475 0.9
b1 1.22(e4) 4.53 1.01925 2.484 0.945
6 1.28(e°-%) 4.76 1.071 ‘ 2.610 ; 0.99
The annual charge of the fourth year 0.96975
The annual investment at the beginning
of the fifth year 1.22
The ratio of the annual charge to the 0.96975+0.1 87.68%
annual investment 1.22 — o007
The annual charge of the fifth year 1.01925

The annual investment at the beginning
of the sixth year 1.28
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The ratio of the annual charge to the 1.01925+0.105

annual investment 1.98 =87.83%

Declining-Balance Method

Book Cost Annual
Annual ’ Book Cost of Book Cost,
Year | Acquisition aggguﬁﬁ?;l:l (S};a(ﬁgs Retired Asset | at Year-end
1 1 1 0.438 0.562
2 1.05 1.612 0.706 0.906
3 1.10 2.006 0.879 1.127
4 1.16 2.287 1.002 0.1 1.185
5 1.22 2.405 1.053 0.105 1.247
6 1.28 2.527 1.107 0.110 1.310
The ratio of the annual charge to the annual investment in the fourth year
1.102+0.1
1z 20-33%
The ratio of the annual charge to the annual investment in the fifth year
1.053+40.105
—4%; =90.47%

As stated above, the ratio of the annual charge to the annual investment
is slightly changeable either in the case of the straight-line method or in the
case of the declining-balance method. That is to say, the rates in the fourth
and fifth year are, under the straight-line method, regarded as 87.689 and
87.839, respectively, and under the declining-balance method, regarded as 90.339%
and 90.479, respectively.

Assuming that the difference between the integral method and the arith-
metical method is negligible, the foregoing formulas are deducted from the
following integration.

Straight-Line Method

n

kn __
The original cost at the beginning of the nth year f etedt =2 % 1
kn __
The annual charge (1—wu) ¢ T 1 x%
The annual investment e

The ratio of the total of the annual charge and the salvage value to the
annual investment

—_ — — __p—kn
{—————(1 ) e—1) +e°-u}—:—e”"= (I-w)d—e )+u-e‘""
kn kn
Declining-Balance Method
i A n ekn_e—rn
The book cost at the beginning of the nth year f e -dp:—H—k—

o
,r.(ekn__e—'rn)

The annual charge Py
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The ratio of the total of the annual charge and the salvage value to the
annual investment
{ r(ef"—e ")

. ,',.ekn_re-rzt+1qe—rn+ke~rn - 7.+ke—(r+lc)n
= - m——
r+k

r+k ’ r+k

If the foregoing formulas are applied for the computation of the ratio
of the depreciation charge to the annual investment, the ratio is regarded
as 89.34% under the straight-line method, and as 92.669 under the declining-
balance method, respectively as follows. Although there is a discrepancy
between the artithmetical method and the integral method, the integral analy-
sis referred to above is certainly serviceable to estimate how much the annual
charge will cover the funds for substitutions.

Straight-Line Method
pa— —kﬂ —
A—e™)(1-u) tu

+e"'”} e

e (I—em17005)% 0.9

en ¢ =T o05xa T OIxe
_a —0.8})?;58)>< 0-9 1 0.1%0.81968
=0.893412
Declining-Balance Method ,
e 4=0.1, —4r=-2.3026, r=0.57565
r+ke "R 0.57565-+0.05X e~ 05765+0.09
r+k 0.57565+0.05
0.57565+0.05 X 0.08197
- 0.62565
=0.9266

The ratio of the annual depreciation charge to the annual investment is
influenced by the rate of growth, the life, price fluctuation and, although slight-
ly, the elapsed time.

Granting that errors resulting from the difference between the arithmetical
method (the prevailing accounting method) and the integral method or the
difference between the life and the elapsed time of a plant unit are negligible,
the foregoing calculation shows how much the depreciation procedure should
be adjusted by other financial policies.

Generally speaking, the rate of growth does not always show a constant
tendency. Moreover, granting that a constant rate of growth is deducted,
according to “the law of large numbers”, its regression equation cannot be
always expressed in the form of A (t) =e*.

In the next place, let us compute the rate of growth in Japan, with 1946
as a starting point, assuming that the regression equation is shown by A (f) =
e*.

1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957

—209% -—-119% —-"% —6% -39 1% 29% 29 2% 6% 8%

1958 1959 1960  1961*

7% 9% 10% 119

* These figures are computed from the annual investments which are adjusted by

the 1955 level price index, as follows;



RECOVERY OF CAPITAL IN MODERN ACCOUNTING 115

As clarified above, it is difficult to find out a constant rate of growth.
It seems that the irregular tendency of the rate of growth is due to abnormal
conditions resulting from restoring war-damaged facilities. If we hope to
discover a constant tendency of the rate of growth, it might be advisable
to put aside the period covering the years from 1946 to 1952. In this case,
the regression equation is expressed in the form of A(#)=0.834 e%?* (in
this equation, A (¢) indicates the annual investment index in the tth year, the
annual invesment of 1953 being 1. However, the exponent of e, amounting
to 0.21, is not the same rate of growth as mentioned in the foregoing analysis
of the ratio of the annual depreciation charge to the annual investment, be-
cause e*?'! is multiplied by 0.834.

Considering the above circumstances, there is no alternative but to select
a probable rate optionally among the rates which have been experienced.

To clarify the influence of the annual depreciation charge upon the annual
investment in relation to the rate of growth, it might be advisable to compute
the ratios of the annual depreciation charge to the annual investment (in-
cluding the salvage value in the annual retirement, that is, 109 of the original
cost of the retired), which are computed in accordance with the rates of growth
from 19 to 119 and the lives from 5 years to 30 years, as follows;

Table 6 Investments (All Industries)

Nominal Annual Price Index of Production Adjusted Annual
Investment Material (%) Investment
1946 37.2 5.5 676.4
1947 94.5 171 552.6
1948 211.5 38.7 546.5
1949 288.6 53.4 540.5
1950 389.9 73.6 529.8
1951 609.9 103.8 587.6
1952 712.6 102.3 696.6
1953 800.7 105.3 760.4
1954 760.1 99.0 767.4
1955 7774 100.0 7774
1956 1,372.6 110.7 1,239.9
1957 1,693.2 109.6 1,544.9
1958 1,649.6 1011 1,631.7
1959 2,170.2 1034 2,098.8
1960 3,069.5 104.6 2,934.5
1961 4,050.4 109.9 3,685.5

Unit: billion yen

Note: The nominal annual investment depends upon the “White Paper on Na-
tional Income”, published by the Economic Planning Agency and the price
index is based upon the wholesale index of production materials, published
by the Bank of Japan.
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Straight-Line Method

1% 2% 3% 4% 5% 6% % 8% 9% 10% 119 —19 —49%
Syears 97.7 94.6 92.0 89.6 87.4 85.1 82.9 81.0 78.8 75.8 75.0 100.5 111.2
10years 94.6 89.6 85.1 81.0 75.8 73.1 69.6 66.5 63.4 60.6 57.9 106.5 127.5
15years 92.0 85.1 78.8 73.1 68.0 63.4 59.2 554 52.0 48.9 46.0 107.6 141.2
20years 89.6 81.0 73.1 66.5 50.6 55.4 50.8 46.9 43.4 40.3 37.5 111.2 160.7
25years 87.4 75.8 68.0 60.6 54.2 48.9 44.2 40.3 36.9 33.9 31.3 113.6 182.0
30years 85.1 73.1 63.4 55.4 48.9 43.4 38.8 35.0 31.8 29.0 26.6 118.5 207.2
Declining-Balance Method

1% 2% 3% 4% 5% 6% "% 8% 9% 10% 119 —19 —49%
Syears 98.1 96.2 94.4 92.7 91.0 89.3 87.7 86.2 84.7 83.2 81.8 102.0 108.4
10years 96.2 92.7 89.3 86.2 83.3 80.5 77.9 75.4 73.1 70.9 67.7 104.0 117.9
15years 94.4 89.3 84.7 80.5 76.6 73.0 69.8 66.8 64.0 61.4 59.1 106.2 128.8
20years 92.7 86.2 80.4 75.4 70.9 66.8 63.1 59.8 56.1 54.2 51.7 108.4 141.4
25years 91.0 83.2 76.6 70.9 65.8 61.4 57.6 54.2 51.1 48.4 459 110.6 155.9
30years 86.3 80.5 73.0 66.8 61.4 56.9 52.9 49.4 46.4 43.7 41.4 112.9 172.6

These tables explain that the rattios are higher under the declining-
balance method than under the straight-line method, if the rate of growth
shows an upward tendency. If the rate of growth shows a downward ten-
dency, the ratios are lower under the former than under the latter method.
This fact means that the declining-balance method is more advisable from
the standpoint of financial policy than the straight-line method. However, it
does not mean that the adoption of the declining-balance method is uncon-
ditionally accepted in accounting practice. It means that it is more necessary
to adjust the depreciation procedure by other financial policies in the case of
the straight-line method than in the case of the declining-balance method,
even if importance is attached to the significance of the depreciation pro-
cedure in the financial sphere.

Another point to which attention should be paid concerns the problem
that a plant consists of components having different service lives.

Strictly speaking, such an analysis must be made on condition that the
costs of assets, regarded as an integrated group, are written off by using a
single rate. Or otherwise, it might be desirable to assume that the costs of
assets are written off by using a single average rate. In this case, an average
life should be discovered beforehand.

The misapplication of this ratio is that the depreciation rate is computed
so that this ratio may amount to 1009%.

For instance, let us assume that the cost of the first acquisition is re-
garded as 1% and the rate of growth as 59%. If the life and the salvage value
are 4 years and 10% of the original cost, respectively, the rate which makes
the annual charge at the fourth year-end, equivalent to the annual investment
at the beginning of the fifth year, is regarded as 28.99% under the straight-
line method and as 67.4% under the declining-balance method, respectively,
as follows;




RECOVERY OF CAPITAL IN MODERN ACCOUNTING

117

Straight-Line Method
(1+1.05+1.14+1.16) X0.9xr=1.22—0.1

Declining-Balance Method
{IxA—-7rP+1.06x(1—7ry+1.1xQA—7r)+1.16} Xr=1.22—0.1
...Depreciation Rate

Straight-Line Method

r=28.9

r=67.4%

| Annual Original Cost, Annual Charge | Depreciation Amount Charged
| sons After Annual against Depreciation
Year Acqxas)ltlon Acquisition (2)X0.(93;< 0.289 Allo(vz)ance Allowance
2 (5)
1 1 1 0.26 0.26
2 1.05 2.05 0.533 0.793
3 11 3.15 0.818 1.611
4 1.16 431 1.120 2.731 0.9
5 1.22 5.53 1.437 3.268 0.945
Declining-Balance Method
Original Cost
Annual ! | Annual Charge Book Cost of Book Cost,
Year | Acquisition Af‘ffé'uf:ﬁ?;lal (2) X 0.674 Retired Asset at Year-end
M 2 ®) ) ®)
1 1 1 0.674 0.326
2 1.05 1.376 0.927 0.449
3 11 1.549 1.044 0.505
4 116 1.665 1.120 0.1 0.445
5 122 1.665 1.120 0.105 0.440

The above rates are not reasonable from the standpoint of the present
accounting theory, for they are based on the modified replacement accounting
approach. The depreciation procedure, in this case, is made to cover funds
for substitutions of existing plants, taking into consideration their expansion
or reduction.

If the rate is computed to cover renewal funds in the above meaning, it
can also be deducted approximately by using the integral method.

In this case, the difference between the arithmetical method and the
integral method would be inevitable. When the rate of growth shows an
upward tendency, the original costs, if the integral method is applied, are
computed larger than the actual figures, with the result that under the straight-
line method, the provision rate is lower than the arithmetical rate. (Under
the declining-balance method, the circumstances are complicated because the
book cost is used for the factor for computing an annual charge.) When the
rate of growth shows a downward tendency, the rate, under the straight-line
procedure, is higher than the arithmetical rate.

Straight-Line Method
Assuming that the rate is indicated by 7,

rx A—e*)(A—u) n 1

—kn
ue =
k
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Then,
(1—e%5x4)(1—-0.1)
0.05
(1—0.81968)% 0.9
0.05

X +0.1xe"0%x4=]

+0.1X0.81968=1

r=0.283
Declining-Balance Method

n
f e:k . e»rp(n-p) ‘dp=

o

ekn___e—rn

TR Book Cost, in nth year

kn —rn
e —e
rX ————tu=e™
r+k

QU-05x4 _ p—tr

— p0.05x4
TX—'—r+0.05 +0.1=¢

1.22—¢
rx 22t 12201
r=84.99
Note: 1.22— g-4x080
0-849X =219 10.05
1.2 0,033784

=0.849 ¥ 0.84910.05 =1.12014

As clarified above, the integral method shows that the depreciation rate
is regarded as 28.3% under the straight-line method and as 84.9% under the
declining-balance method, respectively.

It is certain that such a rate depends upon not only the life or the
salvage value, but also the rate of growth. However, it does not justify that
the depreciation procedure should depend upon the rate of growth.

The rate for providing for investments, referred to above, is, strictly
speaking, not the depreciation rate, as far as accounting theories are con-
cerned.

(4) Replacement Depreciation

The prevailing entry for providing for maintenance costs may be regarded
as one of the replacement cost depreciation procedures. In this respect, two
different approaches for absorbing plant cost are used together in present
accounting practices. In other words plant accounting policy is not consistent.

If replacement cost depreciation is applied not only to a structural ele-
ment, subject to separate replacement for maintenance works, but also to the
depreciation unit, such a confusion might be eliminated from plant accounting.
However, there are some questions about such an overall replacement cost
depreciation.

The meaning of replacement cost depreciation is, in this case, that annual
depreciation charges are calculated on the basis of estimated replacement
cost, in the sense of the cost of the substitute which will be incurred at the
time of retirement.
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One of the questionable points is the problem of identifying a retired
unit from its substitute. To absorb replacement cost in advance, it must
be assumed that the substitute will probably be of the same description as
the retired unit. If identification is conceived in terms of individual assets,
such an assumption may be, in most cases, unreal. For instance, the component
of a unit frequently changes. Therefore, there is no alternative but to con-
ceive identification in terms of a comparatively larger unit which is regarded
as an integrated group. If the production capacity of a retired group is
equivalent to that of its substitute, the description of the latter may be regard-
ed, from such an aspect, as identical with that of the former. Such a group
resembles the group of inventory assets to which the retail inventory method
is applied. For, if the retail inventory method is applied to margins of assets
which are different from each other, identification cannot be conceived in
terms of individual assets.

Another question concerns the problem of the probability of acquiring
a substitute. Even if identification is conceived in terms of a considerably
large unit, there is no reason to assume that it will be replaced by its sub-
stitute equivalent in production capacity. Usually, the production capacity of
an enterprise fluctuates. To take an extreme example, some electric or railway
stations are sometimes abolished without being accompanied by their sub-
stitutes. Unless the production capacity of an enterprise is assumed to be
maintained eternally and constantly, it is difficult to consider that all the ex-
isting units will be replaced by their substitutes equivalent in production
capacity.

To justify replacement cost depreciation, it is necessary to make such
an assumption.

It is certain that the replacement cost depreciation procedure is the lifo
method for fixed assets. In this connection, attention should be paid to the
problem of identification of a retired unit with its substitute. Assuming that
identification is conceived in terms of an integrated group of dissimilar assets,
the lifo method for fixed assets resembles the lifo retail inventory method.

To yield results that are essentially the same as those yielded by the
lifo inventory method in plant accounting, the cost of the substitute, that is,
the replacement cost, should be written off in advance. If the cost of the
substitute is absorbed only when it is acquired, current cost is not always
chagred against current revenue in plant accounting. For, a fixed asset is
devoting its service to operations over the period covering its life, including
different accounting periods. Unless the replacement cost is written off in
advance, only a one-sided effect in the lifo inventory method is brought forth
by the replacement accounting approach. In other words, the closing balance
of inventories is valued at the costs of first-in assets. Insofar as the nature
of the lifo method lies in producing such a one-sided effect, the replacement
accounting approach might be properly called the lifo method for fixed assets,
even if it may be accompanied by the periodic assignment procedure. The
adoption of such a lifo method in plant accounting is not so significant from
the standpoint of determination of periodic income. This is the reason why



120 KEIO BUSINESS REVIEW NO. 4, 1965

replacement cost depreciation is the ultimate object of the lifo method for
fixed assets.

However, an assumption, referred to above, is needed for the application
of replacement cost depreciation, and it sometimes obstructs the reasonable
absorption of plant cost.

(5) Reinvestment Depreciation

In connection with the replacement cost depreciation procedure, we should
refer to the term “reinvestment depreciation” briefly.

Reinvestment depreciation is usually thought to be the lifo method for
fixed assets,* and therefore, we must discuss it by comparing its effect with
that of the lifo inventory method.

According to Mr. Maurice E. Peloubet, reinvestment depreciation is only
a step toward replacement cost depreciation. He explains, “those who ad-
vocate reinvestment depreciation are fully aware of the theoretical excellence
and logical appeal of complete replacement depreciation, and they understand
fully that reinvestment depreciation is only a step, although a long one, to-
wards that goal. It is thought that reinvestment depreciation, as it does
not require any revaluation of property, any estimate of the future, or any
recovery on any particular item of property of more than historical cost, may
fit within the present framework of tax theory and philosophy somewhat bet-
ter than full replacement depreciation.”

If “replacement depreciation”, referred to in the above quotation means
writing off the estimated replacement cost periodically, it is, strictly speaking,
not always a reasonable procedure. For, there are some questionable points
about the problem of probability on acquiring a substitute for an existing
asset and the problem of identification of the description of a retired unit and
that of its substitute. The reinvestment depreciation procedure is immune
from these questionable points, because the entry for yielding results that
are essentially the same as those yielded by replacement cost depreciation is
recorded, under reinvestment depreciation, only when the unit has been ac-
tually retired.

Under reinvestment depreciation, the difference between the estimated
current cost and the recorded actual cost of a retired unit, is absorbed as the
extraordinary depreciation charge for its substitute, at the time of replacement.
Such a difference means the insufficiency of depreciation which would have
been absorbed if the replacement cost depreciation procedure had been previous-
ly appplied.

According to the illustration concerning “reinvestment depreciation”, the
foregoing difference is deducted from the cost of the substitute, but the
problem whether it is deducted from the cost of the substitute or charged
to the revaluation surplus, is irrelevant directly to the purpose of yielding

* TFor instance, Maurice E. Peloubet, Insufficient Depreciation and Inflation, The
Controller, March 1959, pp. 1138-114.
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results that are essentially the same as those yielded by replacement cost de-
preciation. When it is deducted from the cost of the substitute, the plant
account is offset by the revaluation surplus account. Theoretically speaking,
the retired unit is revalued in advance, and then the surplus resulting from
revaluation is offset by the cost of the substitute. The same can be said
for replacement cost depreciation and current cost depreciation. We can
adopt the reinvestment depreciation procedure without being accompanied by
offsetting the revaluation surplus by the plant account. Such a type of re-
investment depreciation may be more advisable, because the plant account
is not distorted and, moreover, because we can see more clearly how the
revaluation surplus will be dealt with in the future in succeeding entries
concerning the substitute for the retired unit.

A misguided procedure for reinvestment depreciation is this; the estimated
current cost is found out by multiplying the actual cost of a retired unit by
current price index, the price level at the date of its acquisition being 100,
and then the foregoing difference is found out by subtracting its actual
cost from its estimated current cost. The calculation is as follows;

The estimated current cost of the retired unit =

Current price index

Price index at the date of the
acquisition of the retired unit

The actual cost of the retired unit X

The difference to be absorbed as the extraordinary charge =

The estimated current cost (from which the estimated current cost of
salvage, if any, is subtracted)—The actual cost of the retired unit (from
which the cost of salvage, if any, is subtracted).

In the above process of calculation, attention should be paid to the denom-
inator of the multiplier. If the denominator of the multiplier is the price
index at the date of the acquisition of the retired unit, as shown above,
results that are essentially the same as those yielded by the lifo inventory
method cannot always be yielded because such an estimated cost means the
value of the retired unit at the date it was actually acquired. If the unit
has been successively replaced, the cost of the first unit should continue to
be recorded in the plant account, as far as results that are essentially the
same as those yielded by the lifo inventory method are yielded. In other
words, the denominator in the multiplier should not be the index at the date
of the acquisition of the retired unit, but the index at the date of the initial
installation of the preceding units, if importance is attached to yielding
results that are essentially the same as those yielded by the lifo inventory
method. In case such an index is selected as the denominator, the multi-
plicand should be the cost of the initial unit. The date the multiplicand was
recorded in the plant account is the same date as the denominator.

Assuming that the cost of the unit which was initially acquired among
the successive renewals continues to be recorded in the plant account, the
difference between the estimated current cost and the recorded cost of the
retired unit is computed as follows;
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The estimated current cost of the retired unit =

Current price index

Price index at the date of the
acquisition of the initial unit

The difference to be absorbed as the extraordinary charge =

The recorded cost of the retired unit X

The estimated current cost (from which the estimated current cost of
salvage, if any, is subtracted)—The recorded cost of the retired unit

(from which the cost of salvage, if any, is subtracted).
To explain the above circumstances mathematically, we quote a simple

example in which the production capacity of the retired unit is equivalent
to that of the substitute. It can be considered that the equality of production
capacity between the retired unit and the substitute is the same case as the
opening stock is equivalent in quantity to the closing balance under the lifo
inventory method.

Let us assume that a unit, costing 1,000,000 yen, has the life of four
years and the salvage value of 10 percent of its cost, and that price indices
are regarded as 318, 2,414, and 14,216, respectively, at the end of every
four years, price index at the beginning of the first year being 100.

If the denominator in the multiplier for computing the estimated current
costs is the index of the initial unit, on condition that the cost of the initial
unit continues to be recorded in the plant account, the extraordinary deprecia-
tion is shown in column (5) of the following table. The total costs to be
absorbed every four years, shown in column (7) of the following table, are
equivalent to the total annual depreciation charges of every four years com-
puted, if the replacement cost depreciation procedure had been applied.

Actual Re- Annual Extra- Gain Total

Period Recorded fagem en?: Depreciation ordinary Realized Costs to be
?)0 Cost p Cost Charge Depreciation by Sale Absorbed

( @) 3 (2)X0.9X0.25 | Charge | of Salvage | (4)+(5)—(6)

(C)) (5) (6) )

1-4 1,000 3,180 900 2,180 218 2,862
5-8 1,000 24,140 900 23,140 2,314 21,726
9-12 1,000 142,160 900 141,160 14,116 127,944

Unit: 1,000 yen

The computation of extraordinary depreciation charges is;

1,000x%=3,180 3,180—1,000=2,180
1,ooox2i—‘ﬁ)‘-1-=z4,14o 24,140—1,000= 23,140
1,000)(%23—6:142,160 142,160—1,000=141,160

Unit: 1,000 yen

As far as the price index is a correct individual price index, the recorded
cost multiplied by the above multiplier, in which the denominator is the index
at the date of the acquisition of the initial unit, equals the actual replacement
cost on condition that the production capacity of the substitute is always
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equivalent to that of the retired.

In such a case, the actual replacement cost is treated directly as the
estimated current cost of the retired unit. We need not find it out by
multiplying the recorded cost by the price index, the price level of the first
aquisition being 100. However, such a simple computation for finding out the
estimated current cost of the retired unit clarifies what effect is produced if the
denominator in the multiplier is the index at the date of the first acquisition.

If the denominator in the multiplier is the index at the date the retired
unit is acquired, the extraordinary depreciation charges for the second and
third four years are as follows:

The second four years
3,180,000 yen X 2—é‘i-181=24,140,000 yen...... Estimated current cost

24,140,000 yen—3,180,000 yen=20,960,000 yen...... Extraordinary charge
The third four years
14,216
24,140,000 yen X 2,416

142,160,000 yen—24,140,000 yen=118,020,000 yen...... Extraordinay charge

In case the denominator of the multiplier is the index at the date of
the acquisition of the first unit, the extraordinary charge for the second
and third four years are regarded as 23,140,000 yen and 141,160,000 yen, re-
spectively. Meanwhile, in case the denominator in the multiplier is the index
at the date the retired unit was actually acquired, the extraordinary charges
for the second and third four years are regarded as 20,960,000 yen and
118,020,000 yen, respectively.

=142,160,000 yen...... Estimated current cost

The insufficiency of extraordinary charges is;
The second four years 23,140,000 yen—20,960,000 yen=2,180,000 yen
The third four years 141,160,000 yen—118,020,000 yen=23,140,000 yen

The above insufficiency amounts to the extraordinary charge which was
absorbed when the retired unit was actually acquired.

In this case, effects that are the same as those yielded by the lifo inventory
method, which result from absorbing the difference between actual cost and
replacement cost as extraordinary charge, become nil at the next time of
replacement.

In the above calculation example, the estimated replacement cost is de-
duced by multiplying the actual cost of a retired unit by the ratio of the cur-
rent price index to the price index at the date of its acquisition. If the record-
ed cost is multiplied by this ratio, the date the recorded cost was incurred is
not the date of the denominator in this ratio. Such a computation is insign-
ificant. The results are, in most cases, complicated, but they can be clarified
to an extent that effects that are the same as those yielded by the lifo in-
ventory method disappear at the next time of replacement. For example, the
estimated current cost in the second four years is as follows;

2,414

1,000,000 yen X 318

=7,591,195 yen
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Accordingly, the extraordinary charge amounts to 6,591,195 yen (7,591,195
yen-1,000,000 yen). As the correct charge is regarded as 23,140,000 yen, the
insufficiency amounts to 16,548,805 yen. This sufficiency is the estimated cur-
rent cost of the extraordinary charge which was absorbed during the first
four years, which is computed as follows;

2414

2,180,000 yen X 318

=16,548,805 yen

Ags stated above, the process of computation of the estimated current
cost of the retired is closely related to the problem of yielding results that
are the same as those yielded by the lifo inventory method.

The method of computing the extraordinary charge by using price index
is a device for finding out the estimated cost of the substitute for the retired
in case the production capacity of the former is different from that of the
latter, assuming that identification is conceived in terms of production capacity.

It is considered, in this case, that to yield results that are the same as those
yielded by the lifo inventory method, the cost of the initial unit should continue
to be recorded to an extent that its producing capacity is maintained.

The defect in such an ideal reinvestment depreciation procedure lies
in that the extraordinary charge threatens to be a heavy burden on the time
of replacement. It is not advisable to regard recorded cost from which the
revaluation surplus is subtracted as a depreciation base. If replacement cost
approach is not acceptable in practice, it is desirable to regard actual cost at
least, as a depreciation base as a compromise measure.

If accumulated depreciation charges exceed a plant account, the plant
account is shown on the credit side because the revaluation surplus is sub-
tracted from it in the system of reinvestment depreciation.

It is debatable that if the price index at the date of acquisition of a
retired unit is used for the denominator in the multiplier for revaluation,
the extraordinary charge, which was previously absorbed as expense for the
preceding replacement, is indirectly transferred to earnings. For, it may
yield results that are the same as those yielded by restating the cost of a
retired unit at the price level existing when it was actually acquired.

In case the revaluation surplus is subtracted from the plant account,
accountants are liable to pass over the foregoing circumstances. The revalua-
tion surplus means the credit balance which is not reflected in periodic in-
come. Even the revaluation surplus which is subtracted from the plant
account, as shown in “reinvestment depreciation”, should not be charged
to current revenue, as far as results that are the same as those yielded by
the lifo inventory method are intended to be yielded.

Reinvestment depreciation means the revaluation of a retired unit on
the basis of the cost of its substitute, to an extent that its substitute is
of the same description as the retired unit, and then to subtract the surplus
resulting from revaluation, from the cost of its substitute. The surplus, in
this case, must be regarded as the ‘“neutralized” credit balance.

Under reinvestment depreciation, a unit can be conceived either in terms
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of individual assets or in terms of comparatively large assets. If a unit
is conceived in terms of individual assets, it is easy to identify the description
of the retired unit from that of its substitute. Insofar as a unit is conceived
in terms of individual assets, it is justifiable to regard reinvestment deprecia-
tion as a procedure for absorbing costs in accounting.

If a unit is conceived in terms of individual assets, the price index for
computing the estimated current cost of the retired unit should not be the
general price index, but the individual price index.

However, if attention is directed to the measuring of periodic income
to see the effect of periodic operations at the current price level, it is a fruitless
procedure. For, current cost is not charged against current revenue within
the limit of an accounting period.

Under the lifo method, current cost is charged against current revenue
within an accounting period, assuming that the opening stock equals in
quantity the closing stock, or that the opening stock is less in quantity than
the closing stock. If the opening stock is more in quantity than the closing
stock, the cost of the excess of the opening stock over the closing stock is
not absorbed on a current cost basis and as a result, it cannot be mentioned
that current cost is charged against current revenue.

Under these circumstances, the effect of the lifo method on the periodic
measurement of income concerns the case in which the quantity of the opening
stock is equivalent or less than that of the closing stock.

In this connection, it should be noted that there is a hypothesis behind
the lifo procedure, that the closing stock consists of goods on hand at the
opening date as commonly explained.

This hypothesis means that if an account is closed everytime an indi-
vidual unit is consumed or delivered, goods are consumed or delivered in
reverse order to purchases. However, if an account is closed only at the
end of an accounting period, it means that when the opening stock or its part
is actually consumed or delivered, it is assumed that its substitute is con-
sumed or delivered. This hypothesis is quite unrealistic.

From the standpoint of absorbing cost for the determination of income, it
is more reasonable to consider that a consumed or delivered unit is revalued
at the actual cost of its substitute and the credit balance resulting from revalua-
tion is offset by the costs of goods on hand at the closing date so that it may
not be treated as profit. The appearance that the closing stock consists of
goods on hand at the opening date is nothing but the result of such a policy
for “neutralizing” revaluation profit.

Under the lifo method, such a neutralizing policy is applied only to
the opening stock or its part. The effect of neutralizing is that current
cost is charged to current revenue. It is due to these circumstances that
if the quantity of the opening stock is equivalent to or less than that of the
closing stock, current costs are charged against revenue in the literal meaning.

Now that the period for closing an inventory account is nothing but
an accounting period for measuring periodic income, under the lifo inventory
procedure, current cost is charged against current revenue within the limits
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of an accounting period for measuring periodic income.

It is certain that the reinvestment depreciation procedure is regarded
as the lifo method for fixed assets, but if we apply a rigid definition, it is
necessary to treat the period covering the life of the unit, including the time
of the acquisition of the substitute, as one period for closing an account.

In this case, the opening balance is recorded for the retired unit and
the closing balance is recorded for the substitute. Under the lifo method,
the opening balance equals the closing balance, assuming that the quantity
of the opening stock is equivalent to that of the closing stock. If the produc-
tion capacity of the retired unit equals that of its substitute, the cost of the
substitute is recorded at the same amount as the retired unit. It is not the
actual cost of the retired unit, but the actual cost of its substitute, that has
been absorbed. As the actual cost of the substitute is nothing but the current
cost of the retired unit, current cost is, in this case, charged against current
revenue, on condition that the period covering the life of the retired unit,
including the time of substitution is regarded as one period for closing an
account. As far as one prevailing accounting period is regarded as one period
for closing an account, the current cost under the reinvestment depreciation
procedure is not charged against revenue. From the standpoint of periodic
measurement of income, the adoption of the lifo method for fixed asests seems
to be insignificant. Within the limit of the prevailing accounting period, cur-
rent cost is not charged against current revenue.

From the standpoint of periodic income determination, it is not desirable
that the annual depreciation charges are computed on the basis of the cost
of the substitute—this is replacement cost depreciation. Considering that
there are some questionable points about replacement cost depreciation, cur-
rent cost depreciation may be rather advisable in practice.

There are two procedures for treating the credit balance or revaluation
profit, which results from absorbing cost on a basis other than on an actual
cost basis.

One of them is to treat it in the same way as capital surplus or the special
account for neutralizing income temporarily.

Another procedure is to subtract it from the plant account.

Before a unit is retired, the credit balance is subtracted from its own
plant account. If accumulated current charges exceed the original cost of the
unit, the plant account is shown on the credit side, that is, the plant account
is shown as negative. When the unit is replaced, total credit balances are
sometimes subtracted from the cost of its substitute. Such a treatment yields
results that are almost the same as those yielded by the transfer of the credit
balance to the capital account. If, in this case, the cost of a retired unit is
restated at the same price of its substitute, its substitute appears to be re-
corded at the old cost of the retired unit. Reinvestment depreciation is in-
cluded in this category.

If total eredit balances are not subtracted from the cost of its substitute,
under the latter procedure, credit balances are transferred to earnings. It
is neutralized only within the period during which the unit is devoting its
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service to operations. Such a treatment resembles the transfer of the credit
balance to the special account for neutralizing income temporarily.

(6) Principle of Revaluation and Capital Recovery

The cost of the substitute which will be acquired when an existing asset
has been retired, that is, future cost for replacement, is not reasonable as a
basis for computing annual depreciation charges. Current cost for replace-
ment is often used as a basis for computing annual depreciation charges. It
is quite different from the market price of an existing asset, because it means
the market price of the substitute.

The market price of an existing asset is measured by taking into con-
sideration the market price of the entire enterprise. The properties of an
enterprise are integrated to devote their services to operations. In this
respect, the market price of an existing asset means partial value (Teilwert),
in which the market value of the entire enterprise is reflected.

Let us then discuss the problem of which is appropriate as the deprecia-
tion basis, current replacement cost (the current cost of the substitute) or cur-
rent value (the market price of an existing asset).

The example for depreciating an obsolete unit clarifies the difference be-
tween current replacement cost and current value.

Prof. Paton, who advocates writing off current replacement cost, explains
that interest is, in connection with the cost of replacing an obsolete or semi-
obsolete plant unit, what it would cost to replace the capacity represented
in the existing asset with a machine of modern design. In restating costs
of assets on a replacement cost basis an obsolete or semiobsolete asset is
treated in the same way as other assets operating on the front line.

Meanwhile, Prof. Schmalenbach explains, as regards current value depre-
ciaton (Zeitwertabschreibung), that it is advisable to value an obsolete asset
on the basis of selling prices, although an operating-on-the-front asset may be
valued, as a practical alternative for the sake of convenience, on the basis
of current replacement cost.

In Prof. Schmalenbach’s current value depreciation, the use of replace-
ment cost for evaluating assets operating on the front line is a practical
alternative for evaluating assets on the basis of current value in which the
value of an entire enterprise is reflected. The use of selling price for evalua-
ting an obsolete asset seems to be due to the fact that obsolescence results in
the divergence of current value from replacement cost.

In Schmalenbach’s current value depreciation, the problem of absorbing
cost reasonably seems to be neglected.

Granting that the cost of a plant is restated as a part of the value of an
entire enterprise, it is necessary to consider, in the first place, what cost should
have been absorbed if capitals had been invested in a plant unit at the
current price level, and, in the second place, what section of cost should be
urgently absorbed in accordance with the decrease in value of an entire enter-
prise.
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The difference between the replacement cost of an obsolete asset and its
selling price is almost equal to the section of cost to be absorbed urgently in
accordance with the decrease in value of an entire enterprise. Such a difference
must be treated as extraordinary charge.

In case revaluation is made on a selling price basis, it is considered
that such an extraordinary charge is offset by the revaluation surplus, resulting
from converting an actual cost basis into a replacement cost basis.

Another example for representing the set-off of extraordinary charge
against revaluation surplus, is the case in which only annual charges are
restated at the current price level.

To solve the problem as to whether the set-off of the extraordinary charge
against revaluation surplus is reasonable or not, we should pay attention to
the significance of a procedure for absorbing the cost of a property in which
capitals are invested, assuming that capitals invested in a property are restated
at the current price level.

The cost of a property means capitals invested in a property. If capitals
have been recovered, the cost of a property in which they were invested must
be absorbed. The extraordinary charge, referred to above, indicates the section
of capitals which has been already recovered, although capitals recovered may
be less in amount than capitals invested.

In restating costs at the current price level, importance is attached not
to what it would cost to acquire a substitute for an existing assets, but to
what would have been incurred if capitals had been invested in an existing
asset, at the current price level, insofar as the restatement of assets is rigidly
defined from the standpoint of absorbing costs in relation to the process of
capital recovery.

If current cost for replacement means what it would cost to replace capa-
city, as Prof. Paton explains, it may be assumed that the fundamental purpose
of accounting lies in maintaining the capacity for production. Such an as-
sumption is not realistic, as indicated in regard to replacement cost deprecia-
tion.

Meanwhile, there is no reason to assume, as Prof. Schmalenbach explains,
that the difference between the market value of an asset and what would
have been incurred if capital had been invested in an existing asset, need not
be absorbed as extraordinary charge. If rigidly defined, it is not the market
price of a property but what would have been incurred if capital had been
invested at the current price level that should be absorbed.

The use of current cost for replacement as a basis for depreciation should
be regarded as one of practical alternatives for writing off what would be
incurred if capital had been invested in an existing asset at the current price
level. To avoid misunderstanding, it is advisable to use the term “current
cost for an existing asset”, instead of the term “current replacement cost.” In
restating costs, “current cost for an existing asset” should be applied not only
to assets on the front, but also to obsolete or semi-obsolete assets. It is rea-
sonable, in this case, to absorb the sections of the restated cost to an extent
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that such a current cost is cut off below the market price of an existing
assets.

Some accountants explain that the difference of original depreciation
charges from current depreciation charges in the past need not be absorbed
as extraordinary charge, because funds approximately equivalent to it, are
retained as a result of the reinvestment of capitals recovered into liquid
assets, such as inventories, in which the current price level is reflected.

In this opinion, the purpose of depreciation is to retain the same amount
of liquid capitals as fixed capitals, which had been invested, by using the
periodic assignment procedure. This purpose is contradictory to the funda-
mental concept of depreciation.

If liquid capitals recovered are retained long enough to cover the difference
of original depreciation charges from current depreciation charges in the past,
it might be properly mentioned that there are retained earnings enough to
absorb the extraordinary charge, referred to above. This fact does not show
that it is not necessary to absorb the above difference as extraordinary charge.
It shows that there is no obstacle toward absorbing the above difference as
urgent charge.

As regards the reinvestment of capitals recovered into inventories, the
question is raised as to what effect is produced if the method for neutralizing
revaluation profits, such as the lifo inventory method or some current cost
approaches is applied.

Certainly, it might be mentioned that if revaluation profits in inventories
in which recovered capitals are reinvested are neutralized, it is not necessary
to neutralize revaluation profits resulting from restating past depreciation
charges at the current price level.

In this opinion, although revaluation profits resulting from restating
past depreciation charges may be neutralized, on one hand, extraordinary
charge should be charged against the suspense account for neutralizing revalu-
ation profits in inventories, on the other hand. Such an entry may be not
practical.

In this connection, it should be noted that it is advisable to neutralize
only revaluation profits in a constant stock, which must be reserved continuous-
ly in inventory asset accounting.

As far as capitals are reinvested in the constant stock, in this case,
revaluation profits are neutralized twice. However, it is not reasonable that
capitals recovered through depreciation charges are reinvested in the constant
stock in the above sense, because the reinvestment of capitals is nothing but
investing capitals for replacement temporarily into inventory assets.

Even if the lifo inventory method is applied to such assets, neutralized
profits, if any, are transferred entirely to earnings if the plant unit is retired
and its substitute is acquired.

Therefore, the absorbing of extraordinary charges for current deprecia-
tion does not result in double neutralization.

Under current cost depreciation, it is more reasonable to use individual
price indices, for restating costs than to use general price indices.
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If general price indices are used for restatement, the restated cost does
not represent cost incurred if capital had been invested in an existing asset at
the current price level. It means the amount of purchasing power committed
to an existing asset when it was acquired, but it does not mean the amount of
purchasing power committed to it if it had been acquired at the current
price level.

Certainly the amount of purchasing power committed to a property is,
from the standpoint of absorbing costs to maintain purchasing power, a
significant depreciation basis, but it is not a significant depreciation basis from
the standpoint of determining income in the real economic circles, whether
income may be defined as periodic income or total periodic incomes of the
period during which an existing asset is devoting its service to operations.

The multiplier, by which actual cost is multiplied to find out estimated
current cost, should be computed from individual indices.

Individual and general price indices, covering the years from 1938 to
1952, in Japan, are shown in Column 38 and Column 4, in the following table.

To compare the individual index basis with the general index basis,
let us compute multipliers for restatement in 1952. These multipliers are
shown in Columns 1 and 2.

| Multiplier Index
Year | From Individual From General | Individual ~~ | General
Index Index Index Index
1938 273 263 100 100
1939 230 238 119 110
1940 | 169 213 162 124
1941 123 199 223 132
1942 86 183 318 144
1943 62 171 441 154
1944 42 151 646 ; 175
1945 23 100 1,189 264
1946 11 22 2,414 | 1,226
1947 49 7.0 5,609 3,629
1948 2.6 2.7 10,627 9,640
1949 16 17 16,924 ‘ 15,732
1950 19 14 14,216 | 18,599
1951 13 1.0 21,121 25,812
1952 1.0 1.0 27,338 | 26,316

The general index indicates the averaged wholesale price index, published
by the Bank of Japan and the individual index indicates the price index for
construction costs for buildings, published by the Hypothec Bank of Japan.

The multipliers are computed by dividing the figures of the respective years
by the figure of 1952.

(7) Revaluation in Japan

In Japan, fixed assets had been revalued at the current price level three
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times after the war, that is, in 1950, 1951, and 1953. The revaluations were
made, according to the stipulations of the ‘“Assets Revaluation Law”.

According to this law, revaluation was left to the option of taxpayers,
but afterwards, another law for restating depreciable assets was put into
force compulsorily in 1953.

The Assets Revaluation Law was put into force as a result of the “Report
on Japanese Taxation”, made by the Shoup Mission, in 1949, and there-
fore, importance is rather attached to the problem of taxation, than to the
problem on accounting theories.

According to the law, only fixed assets are revalued on a general price
index basis.

Buildings, machines, equipments, mining rights, fishing rights, patents
rights, goodwills, land, leaseholds, stocks, or other investments, which cir-
culate over a long period, were revalued. (Stocks and other similar invest-
ments were revalued only in 1950.)

Table 7 General Wholesale Index and Multiplier

Year Whoﬁzg'leg aIlndex Multiplier
1938 132.7 229
1939 146.6 207
1940 164.1 185
1941 175.8 173
1942 191.2 159
1943 204.6 148
1944 231.9 131
1945 Jan. — Mar. 256.7 107
Apr. — Jun. 315.3 96
Jul. — Sep. 343.3 88
Oct. — Dec. | 485.9 62
1946 Jan. — Feb. 830.6 36
Mar. 1,195.1 25
Apr.— Jun. 1,574.2 19
Jul. — Sep. 1,846.1 16
Oct. — Dec. 2,135.9 14
1947 Jan. — Mar. | 2,370.1 12
Apr.— Jun. | 3,169.1 9.6
Jul. — Sep. | 5,806.9 52
Oct. — Dec. , 7,914.4 38
1948 Jan. — Mar. 8,591.2 3.5
Apr.— Jun. 8,962.6 3.3
Jul. — Sep. ‘ 15,413.2 1.9
Oct. — Dec. 18,203.2 16
1949 Jan. — Mar. 19,436.6 15

(continue)
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Year Whogggf: allndex Multiplier
. o ! |

1949 Apr. - Jun. | 20,848.7 14
Jul. -—Sep. | 21,319.4 14
Oct. — Dec. i 21,900.6 13
1950 Jan. -—— Mar. 22,745.5 1.3
Apr. - Jun. 22,907.2 | 13
Jul. ——Sep. . 25,300.2 | 1.2
Oct. - Dec. 27,769.9 i 1.0
1951 Jan. — Mar. 31,733.8 | 1.0
Apr. —Jun. | 34,775.2 | 1.0
Jul. —Sep. | 34,699.6 ! 1.0
Oct. — Dec. 35,802.6 | 1.0
| 1.0

1952 Jan. 35,751.6

Note: The general wholesale indices are computed with the 1934 1936 average
being 100.

It is certainly reasonable to restate all sorts of assets by using the
current unit for measuring purchasing power. In view of the fact that
inflation is keenly reflected in fixed assets, however, the restating of only
fixed assets might be mentioned as a significant practical alternative for the
sake of convenience.

In calculating the multipliers for revaluation, general wholesale indices
are used for depreciable assets and consumer’s indices used for land, lease-
holds, stocks, and other similar investments.

To illustrate the multipliers for restating depreciable assets in 1953,
let us compare these multipliers with general wholesale indices published by
the Bank of Japan as above (Table 7).

Although the process for computing the multipliers are not published
clearly, it can be concluded that the multipliers are computed on the basis
of the general wholesale indices, shown above. These multipliers are found
out by dividing 30,388 by these indices, except for the period covering January
to March in 1945.

According to the stipulations of the law, the new cost is deducted by
multiplying the actual cost by the above multiplier. In the case of depreciable
assets, the accumulated depreciation charges, computed by the declining-bal-
ance method, should be subtracted from the new cost, referred to above, to
find out the new book cost. In some special cases for the mining industry, the
accumulated depreciation charges are computed by the unit-of-production
method.

The Shoup report explains, “it would be preferable on theoretical grounds
to use a general index. For, we are not trying to exempt from tax all gains,
but only those gains that do not represent a real increase in purchasing power.
If the price of a particular type of asset has gone up 200 times while the
general price level has gone up only 100 times, the owner of such assets
is better off than the owner of assets that have gone up only in proportion
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to the general increase in prices. He is accordingly well able to bear the
additional tax that will be imposed if he is allowed to revalue only to the extent
of 100 times. On the other hand the owner of assets that have risen only 50
times in value has suffered a real loss in purchasing power, that is, in the
amount of general goods and services that he can buy with what his assets
will bring on the market. It is in theory at least quite in order to permit him
to revalue up to 100 times, and to eventually have the benefit of deducting this
real loss.”

As far as importance is attached to the problem of taxation, it is not
objectionable to use the general price index in computing the multipliers for
revaluation. From the standpoint of taxation, it is desirable to revalue
assets on the basis of the current unit for measuring purchasing power. The
concept of fair taxation means nothing but to levy fair taxes on purchasing
powers of individuals.

According to the Shoup report, the purpose of revaluation is to modify
or eliminate, during the inflationary period, income taxation on nominal pro-
fits, which results in imposing a drastic capital levy.

The concept of nominal profit means, according to the Shoup report,
the difference between actual cost and cost restated in the current monetary
unit.

Assuming that cost means the amount of purchasing power committed to a
property, nominal profit means the difference resulting from the change in
the measuring unit for purchasing power. Meanwhile, the concept of real
profit means the increment of purchasing power, on condition that the measur-
ing unit is not changed.

If the concept of purchasing power is defined as the capacity of pur-
chasing “general goods and services,” as suggested in the Shoup report, it is
thought that the term “goods and services” represent materials for living in
an individual consumer and materials for operations in an enterprise.

It should be noted, in this connection, that it is difficult, generally speak-
ing, to generalize materials for operations between different enterprises, al-
though it is possible, to some extent, to generalize materials for living between
different individual consumers.

In determining taxable income, importance might be attached to the
fact that the net income of an enterprise belongs, in the long run, to individual
consumers, who are the owners of an enterprise, and as a natural result,
it will be used for materials for living, sooner or later. To levy fair taxes
on individual consumers, attention should be directed to this fact. As far
as tax accounting is concerned, there is no reason to condemn that general
price index is used for restatement. In this case, general price index means,
if rigidly defined, general consumers’ price index.

However, assuming that an enterprise is an entity which operates con-
tinuously, separate from individuals, importance must be attached to the fact
that capitals recovered will be again invested in materials for operations. The
aim of restatement lies in eliminating the influence of the change in price
level on continuous operations. Nominal profit is not always eliminated from
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income eternally. In case the substitute is not sure to be acquired, or in
case an enterprise is dissolved, it is transferred to earnings. If rigidly defined,
nominal profit is nothing but profit which is eliminated from income tem-
porarily, for continuous operations.

Granting that materials for operations can be generalized between different
enterprises, general wholesale index is applicable to restatement.

In most cases, it is difficult to generalize materials for operations between
different enterprises. Therefore, individual price index is more reasonable
than general price index.

One of the defects in revaluation in Japan lies in the use of general
index for revaluation.

Another defect lies in neglecting the problem of absorbing the deficiency
of depreciation, which would have been made if current cost approach had
been adopted before revaluation.

For example, let us assume that a plant unit which was accquired in
1943 is restated in 1953. According to the foregoing table of the multipliers,
the multiplier for restating the unit is regarded as 148. Assuming that the
actual cost, the life and the salvage value of the unit, are regarded as 1,000,000
yen, 30 years,and 10% of the actual cost, respectively, the new cost amounts
to 148,000,000 yen (1,000,000 x 148) and as a result, the new book cost from
which the depreciation allowance is subtracted, amounts to 69,000,000 yen, as
follows;

148,000,000 (1 — 0. 074)° = 69,000,000
10—/ 1 —0.074
0‘1/ ST

Considering that the depreciation allowance, recorded before the time
of restatement, amounts to 536,470 yen (1,000,000-1,000,000 X (1-0.074)1°7, the
entries for restatement are as follows, according to the stipulation of the law;

Building ........................ 69,000,000 Building........................ 1,000,000
Depreciation Allowance... 536,470 Appraisal Surplus ......... 68,536,470

To clarify the accounting effect of these entries, it is advisable to divide
this transaction for restatement into the following two transactions; one
is correcting the plant account and the other is correcting the accumulated
depreciation charges.

1. The entry for correcting the plant account

Building ..................... 147,000,000 Appraisal Surplus......... 147,000,000

(As a result of the above entry, the plant account amounts to 148,000,
000 yen, that is, the new cost.)

2. The entry for correcting the accumulated depreciation charges
Appraisal Surplus ......... 78,463,530 Depreciation Allowance 78,463,530

[As a result of the above entry, the depreciation allowance amounts to
79,000,000 yen. The new book cost amounts to 69,000,000 yen (148,000,000
— 79,000,000)]
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As clarified above, the new book cost shows the current cost of an
existing asset, assuming that the using of the general index for computing the
multiplier for restatement, is set aside from the question.

In this case, what would have been incurred if the unit had been acquired
on the price level in 1953 is regarded as 148,000,000 yen. This amount of cost
should have been entirely absorbed over the period covering the life of the
unit. The concept of absorbing means charging cost against revenue.

The depreciation allowance, amounting to 78,463,530 yen in the second
entry, means the difference between the current accumulated charges, amount-
ing to 79,000,000 yen, and the original accumulated charges, amounting to
536,470 yen. The difference should be absorbed as extraordinary charge at
the time of restatement. (It may be allowed, in practice, to postpone absorb-
ing the extraordinary charge if it is too heavy a burden during the current
accounting period.)

Although the extraordinary charge, amounting to 78,463,530 yen, should
be charged against revenue, from the standpoint of current cost depreciation,
it is, in the case of the second entry, as shown above, charged against the
appraisal surplus. It may be properly mentioned that the extraordinary
charge is offset by the appraisal surplus.

The above circumstances show that the revaluation in Japan is defective
in neglecting the problem of absorbing the past depreciation charges at the
current price level.

The example for indicating the same defect concerning the problem of
absorbing the past charges on a current cost basis is the case of restating an
obsolete asset.

According to the stipulation of the law (Assets Revaluation Law, Article
35, Assets Revaluation Order, Article 6), an obsolete asset should be restated
within the limit of the current selling price. This treatment has almost the
same nature as that which Prof. Schmalenbach explains in regard to depre-
ciating an obsolete asset under current value depreciation (Zeitwertabschrei-
bung). Certainly, the current value of an obsolete asset is much lower than
what would have been incurred if an asset had been acquired at the current
price level. The difference between the former and the latter means the ex-
traordinary charge which must be absorbed at the time of restatement.

In Japanese financial circles, importance was attached to the effect of the
revaluation on making good the damages or retrogression resulting from the
war and modernizing existing plants. From this point of view, the treat-
ment of an obsolete asset was not commendable. The special deprcciation
system is significant in that it is a remedy for covering the insufficiency of cost
absorption. If an obsolete asset had been reasonably restated, accounting
practices would not have been confused so much by such an unreasonable
depreciation procedure.

Even if it is assumed that nominal profits mean the difference resulting
from the change in the measuring unit, as the Shoup report explains, the treat-
ment of neglecting the absorption of past depreciation charges at the current
price level is contradictory to the fundamental concept of restatement. The
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difference of past depreciation charges between current cost level and original
cost level means the difference resulting from the change in the measuring
unit, that is, nominal profit. The difference between the current cost of an
obsolete asset and its selling price is almost equivalent to the estimated re-
tirement loss which would have been discovered if the section of cost, subject
to absorption as a result of obsolescence, had been restated at the current price
level.

Such a difference is also the difference resulting from the change in the
measuring unit for purchasing power, according to the definition in the Shoup
report.

(8) Composite Procedures for Maintenance Costs

There are two classes of expenditures for maintaining a plant; one is
that which is incurred almost regularly every year, such as the expenditure
for cleaning, adjusting, aligning, or sharpening, and the other is that which
is not always incurred regularly every year and usually contains the replace-
ment of a structural element, such as the expenditure for overhauling or
other preventive maintenance works.

The former class of cost benefits the period during which it is incur-
red, and, therefore, current revenue, resulting partly from its benefit, can make
easily amends for it. The latter class of cost benefits not only the period which
it is incurred, but also the future periods during which a structural element,
acquired as a result of maintenance or repair works, is devoting its service
to operations. Therefore, there is no reason to assume that it is covered by
current revenue produced during the period in which it is incurred.

From the standpoint of absorbing cost reasonably, it is more important
to consider how to deal with the latter class of cost, than to consider how to
deal with the former class of cost.

Maintenance or repair cost increases, as a rule, not only in proportion
to operation, but in proportion to age, and, exceptionally, it occurs, due to
extraordinary causes, such as accidents or disasters. In case the latter class
of maintenance or repair cost occurs in proportion to operation or age, its
cause arises during the past periods over which the structural elements, re-
tired as a result of maintenance or repair works, had been devoting their
services to operations; while extraordinary causes, such as accidents or dis-
asters, arise at the same time as their costs are incurred. If a substantial
amount of loss is estimated to occur as a result of probable accidents or
disasters, it should be remedied by insurance.

Maintenance or repair costs which are incurred ordinarily should not
be covered by insurance. If the costs cannot be covered by current revenue
produced during the period it is incurred, there is no alternative but to charge
them to the plant account or provide for them in the maintenance reserve, so
that they may be easily charged against revenue.

The procedure for providing for estimated maintenance or repair costs
is usually regarded as a procedure for absorbing the sections of replacement
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cost which will be incurred in future, and it belongs to replacement account-
ing approach. The replacement cost means the cost of the substitute which
will be acquired for an existing structural element, subject to replacement.
The service of the substitute benefits the future period during which it will be
devoting its service to operations. Considering that cost should be absorbed
during the period over which its effect is produced, as stated in modern ac-
counting, such a procedure is not reasonable.

Assuming that cost is absorbed for determining periodic income, during
the period in which its cause arises, such a procedure might be justified, in-
sofar as its assignment is computed only in proportion to operations or age,
which are regarded as its cause. In this case, maintenance or repair cost is
not prepaid expense but deferred expense.

However, assuming that cost, meaning effort, is matched with revenue,
meaning its accomplishment, in modern income accounting, importance is at-
tached rather to the reason for effort. The reason for effort lies in the trans-
fer of goods or services brought forth by expenditures to customers.

Cost is not incurred only because its cause arises. Although its cause
lies in damaged properties requiring expenditures, in the case of maintenance
or repair, it is not incurred actually until an enterprise makes an effort
to produce goods or services by recovering a damaged property. If importance
is attached to the reason for effort, cost is absorbed over the period during
which it is effective to operations.

From this point of view, maintenance or repair cost, which benefits the
future periods, is regarded as prepaid expense.

Under these circumstances, maintenance or repair cost, which benefits
the future periods, is charged to the plant account and absorbed by the
depreciation procedure.

In this connection, the important question is how to write off additionally
the costs of structural elements, subject to replacements for maintenance or
repair works. This sort of depreciation procedure has the nature of com-
posite depreciation. Paton’s allowance for depreciation and maintenance or
Schmalenbach’s proposal for charging maintenance or repair costs to the
plant account and writing them off by applying a higher rate than normal
(although it is defective in regarding them as deferred expenses) belongs to
this category of composite depreciation.

To clarify the composite procedure for absorbing maintenance costs in the
case of the straight-line method, let us quote a simple example. Assuming
that a unit, life and salvage value of which are regarded as 10 years and
$1,000, respectively, is purchased at a price of $10,000, and that it includes
a structural element, costing $1,200, which is replaced every 3% years, Pa-
ton’s composite rate is computed as follows;

Depreciable Cost Annual Charge
Initial Cost of Unit $ 10,000
Estimated Net Salvage - 1,000
Initial Depreciable Cost 9,000
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Portion, Depreciable at 30% $ 1,200 $ 360
Balance, Depreciable at 109 7,800 780
9,000
Estimated Maintenance Cost 2,400 o
Total $ 11,400 $1,140

Rate, Applicable to Depreciable Cost of Unit and Its Maintenance Costs
$1,140+-$11,400=10%

If, in this case, the rate is applied to the depreciable cost of a unit, ex-
cluding the estimated future maintenance costs, it is:

$1,140+-$9,000=12.6%

If, in this case, the rate is applied to the original cost, excluding the
estimated future maintenance costs, it is:

$1,140-$10,000=11.49%

In the above example, the life of the last structural element expires at
the same time as the life of a unit expires. Therefore, the costs of the sub-
stitutes for the structural element, subject to replacement, which will be
acquired in future, are not reflected in an annual charge, amounting to $1,140.

However, the life of the last structural element, subject to replacement,
does not always expire at the same time as the life of a unit expires. For
instance, let us assume, in the above example, that the structural element,
subject to replacement, is replaced every 4 years, instead of 315 years, the
other conditions being the same.

In this case, to absorb both the cost of a unit and maintenance costs
within the period covering the life of a unit, under the straight-line method,
the composite rate may be computed as follows;

Depreciable Cost Annual Charge

Initial Cost of Unit $ 10,000
Estimated Net Salvage 1,000
Initial Depreciable Cost 9,000
Portion, Depreciable at 259 1,200 $ 300
Balance, Depreciable at 10% 7,800 780
9,000
Estimated Maintenance Cost
Depreciable at 25% 1,200
Depreciable at 509 1,200 60 (Additional
Charge)
$ 11,400 $1,140

Rate, Applicable to Depreciable Cost of Unit and Its Maintenance Costs
$1,140+-$ 11,400=10%

Rate, Applicable to Depreciable Cost of Unit
$1,140+-3%$9,000=12.6%
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The above composite rate indicates the rate for writing off both the
cost of a unit and its maintenance costs within the period covering the life
of a unit.

If a unit is conceived in terms of a structural element, subject to replace-
ment, it is not commendable that the estimated cost of an asset, which will
be acquired in figure, is absorbed before acquisition; this is a sort of replace-
ment accounting approach.

To be immune from the foregoing defect, the costs of the first and the
second structural element, subject to replacement, must be written off over
four years and the cost of the last structural element, subject to replacement,
be written off over two years.

The composite rate is regarded as 129 for the first eight years and
regarded as 15.79% for the residual years.

The composite rate for the first eight years

reci . Annual Annnal

Element Depcic:table Life Rate Charge
Structural Element

Subject to Replacement $1,200 4 259, $ 300

Balance 7,800 10 10 780

9,000 1,080

$1,080-$9,000=129%
The composite rate for the residual years

Depreciabl . Annual Annual

Element epC?)(:tab ° Life Rate Charge
Structural Element

Subject to Replacement $ 1,200 2 509% $ 600

Balance 7,800 10 10 780

9,000 1,380

$1,380--$9,000=15.7%

To clarify the composite procedure for absorbing maintenance costs in the
case of the declining-balance method, let us assume that a plant unit, costing
$6,000,000, has a life of 11 years, its salvage value being 10 percent of the
original cost. If maintenance costs for the structural elements, A and B,
amounting to $2,700 and $1,800, respectively, are incurred every three and four
years, respectively, the composite rate is regarded as 0.598. The reason is as
follows;

Original Cost or { Book Cost, at End of Period
Maintenance Costs l‘ Covering Life of Unit
Entire Unit 6,000 6,000 (1—r)1t
First Maintenance for A 2,700 2,700 (1—r)tr—3
Second Maintenance for A 2,700 2,700 1 —7r)1t-s
Third Maintenance for A 2,700 2,700 (1 — )i~
First Maintenance for B 1,800 1,800 1 —r)tr-¢
Second Maintenance for B ‘ 1,800 1,800 (1 —7r)1t-8
6,000(1—7)'*+-2,700(1—17)®
Total +1,800(1—7)" +2,700(1 —r)*
+1,800(1—17)3+2,700(1—7)?

T, Composite Rate
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Total book costs equal the salvage value of a unit, amounting to $600. Then,
6,000(1 —7)""4-2,700(1 —r)*+1,800(1 — )"+ 2,700(1 — )° +1,800(1 —r)*
+2,700(1—r)Y’*=600
Solving this equation,
1—r=0.406
r=0.594
The generalized equation is;

Assuming that for a unit, the cost, salvage value, and life of a unit are
indicated by C, s, and =, respectively, and that maintenance costs containing
the replacement costs of structural elements, which are indicated by Ci, Cs, .
Cy, are incurred at intervals of 71, ne,..., ny, the equation is as follows;

Cad—nr)»

+CA—=ry ™ +C A=) 4 C(1—r)" "4

+C,A—ry "+ CA—r) 24 C(1—r)* 3"+

.0y

=8

Under the declining-balance method, an annual charge in the composite
procedure is not equivalent to total annual charges computed by the unit
procedure, under which each structural element, subject to replacement for
maintenance or repair, is also regarded as a unit.

Therefore, there is a good reason, in regard to individual structural ele-
ments, to assume that the cost of an asset which will be acquired in future
is reflected in an annual charge; this is a sort of replacement accounting ap-
proach.

Generally speaking, the composite procedure for absorbing additionally
maintenance costs has almost the same appearance as the replacement ac-
counting approach, insofar as each structural element, subject to replacement
for maintenance, is regarded as a unit. Even if the straight-line method may
be in effect, maintenance costs which will be incurred in future are sometimes
reflected in the current depreciation charge. The life of a unit is not always
the common multiple of lives of structural elements, subject to retirement for
maintenance (in this case the life of a structural element means the period
during which each maintenance cost is effective to operations). Especially,
maintenance costs, containing the replacement of a structural element, have
a remarkable tendency to increase in proportion to age.

There is no alternative but to adopt the pool concept to intermingle the
costs of a unit and its structural elements, emphasizing that they are regarded
as an integrated group.

(9) Defects in Prevailing Entries for Maintenance Costs

The criterion for discriminating capital expenditure from revenue ex-
penditure is, in practice, obscure. In the present accounting system, capital
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expenditure means the expenditure which is charged to the plant account
and revenue expenditure means the expenditure which is charged to expense.
In determining periodic income, capital expenditure is defined as the expend-
iture which benefits the future periods, while revenue expenditure is defined
as the expenditure which benefits the current period.

In accounting for income taxation, in Japan, maintenance or repair costs
must be charged to the plant account, insofar as it extends the life or increases
the value of a plant unit.

The extension of life has an effect of increasing services produced by
a plant unit. The most reasonable solution for it is to correct the deprecia-
tion allowance. The procedure of charging maintenance costs, having the
effect of extending the life, to the plant account, may be a practical alterna-
tive for the sake of convenience.

If the increase in value means to increase the capacity for producing
services, or to make services more efficient or more economical than original,
it requires an entry for revising the original cost of a plant unit. One
solution for it is to charge maintenance costs, having an effect of increasing
the value, to the plant account.

One of the defects in the tax treatment is that the danger of conceiving
each structural element, subject to replacement, as a unit, is often demon-
strated by the tax authorities. Sometimes, maintenance or repair costs are
regarded as capital expenditures, only because they have a nature of the
replacement of an asset.

Another defect results from the fact that the life of the depreciation
procedure is compulsorily provided by the order of the tax authorities, except
in special cases.

The estimate of the life of the depreciation procedure is, in principle,
made on an ordinary level. If it is compulsorily provided by the tax author-
ities, it is advisable to publish what kinds of maintenance or repair costs are
regarded as ordinary incidental costs in estimating the life for the depreciation
procedure. If the publication of such maintenance or repair costs is tech-
nically difficult, it is desirable to allow that the estimate of the life is made
optionally by each taxpayer on condition that the burden of proof concern-
ing the evidences for the estimate of the life is imposed upon each tax-
payer.

Under these circumstances, the confused criterion for discriminating cap-
ital expenditure from revenue expenditure is due to the obscure meaning
of “ordinary incidental maintenance or repair costs and replacement”.

This defect is almost the same as that which is indicated in the tax
treatment for maintenance or repair costs in the United States. The reason
may be that the treatment for the Federal Income Tax Regulation is keenly
reflected in the tax treatment in Japan, as a result of the recommendation
of the Shoup mission.

In the treatment for the income taxation in the United States, there
are some questions about the meaning of ordinary incidental cost and re-
placement.
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According to the Federal Income Tax Regulation, “the cost of incidental
repairs which neither materially add to the value of the property nor ap-
preciably prolong its life, but keep it in an ordinarily efficient operating con-
dition, may be deducted as an expense,” and “repairs in the nature of replace-
ments, to the extent that they arrest deterioration and appreciably prolong
the life of the property shall either be capitalized and depreciated” or
“charged against the depreciation reserve if such an account is kept.”

In the above stipulation, importance is attached to the extention of
life and the increase in value, in discriminating capital expenditure from
revenue expenditure, similar to the treatment in Japan.

Usually the concept of “incidental repairs referred to above, is apt to
be connected with the concept of ordinary expense, which is stipulated to
be deducted from income according to the Internal Revenue Code. According
to the court authorities’ opinion, in the case of Welch v. Helvering, the
expense is regarded as an ordinary one because payments are the common
and accepted means of defense against attack. Ordinary expenses do not mean
habitual expenses in the case of each enterprise. They mean common ex-
penses, which are made objective by norms of conduct in the community.

However, the estimate of life should be made, strictly speaking, on con-
dition that maintenance or repair costs will be incurred on a habitual level,
rather than on a common level, under individual circumstances of operations.
Otherwise, the cost of a unit cannot be absorbed entirely. Granting that the
estimate of life is made, in determining taxable income, on condition that
maintenance or repair costs will be incurred on a common level, it might be
commendable that the concept of incidental repairs, referred to above, should
mean common repairs; although such life is not advisable from the standpoint
of absorbing costs reasonably.

In this connection, attention should be directed to the fact that any
maintenance or repair cost is deducted from income, in the long run, whether
it may be charged to the plant account or to expense, or whether it may be
regarded as ordinary expense or habitual expense. In defining the term
“incidental repairs”, the crux does not lie in the problem as to whether they
should be allowed as a deduction or not, but in the problem as to when they
are allowed as a deduction.

Another question concerns the difficulty of discriminating the concept
of incidental repairs from the concept of repairs in the nature of replace-
ments.

Maintenance or repair costs for keeping a plant unit in an ordinarily
efficient operating condition contain often the replacement of a structural
element, whether it may be common costs or habitual costs. In this case,
costs are incidental and at the same time, regarded as repairs in the nature
of replacements.

As regards the stipulation for maintenance or repair costs in the Federal
Income Tax Regulation, referred to above, the court explains, concerning the
case of the Illinois Merchants Trust Co., that the first sentence of the article
relates to repairs and the second sentence of the article deals with replace-
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ments.

Generally speaking, this definition seems to be unreasonable, assuming
that any structural element, subject to replacement, is regarded as a unit, the
cost of which is absorbed by the depreciation procedure.

In this connection, it should be noted that “repairs in the nature of replace-
ments” are charged to the plant account, only because they benefit the future
period during which they are effective to operations.

An ideal procedure for absorbing their costs is, therefore, the composite
procedure.

To apply this procedure reasonably, a composite rate for absorbing main-
tenance costs additionally must be computed reasonably.

This procedure is devised, assuming that a structural element, subject
to replacement, must be conceived as a unit, and that the cost of the structural
element must be absorbed during the period over which it is effective to
operation. However, the estimated maintenance cost, which will be incurred
in future, is sometimes partly reflected in the current charge, in the case of
such a composite procedure, as stated in the previous paragraph.

Mr. Irving D. Dawes, vice-president and treasurer, Virginia-Carolina
Chemical Corporation, explains that the difficulty of this method is to obtain
the approval of the government to a rate sufficiently high to cover all the
costs of structural elements, subject to replacement, over the period covering
the life of a unit. This explanation clarifies that a reasonable composite life
is liable to be neglected in practice.

The trend of maintenance costs in electric power plants in Japan indicates
clearly these circumstances.

(10) Statistical Analysis of Maintenance Costs

It is generally understood that maintenance or repair costs increase
in proportion not only to operations, but also to age.

This characteristic of maintenance or repair costs is important from
the standpoint of absorbing costs reasonably.

In the first place, the relation between maintenance or repair costs and age
is closely related to the problem of the estimate of life.

In the second place, it is also related to the problem of how to establish
a composite rate.

J. Maurice Clark, author of “Studies in the Economics of Overhead Costs”,
mentions that there are two kinds of costs; urgent costs and postponable
costs. Urgent costs are costs which are incurred before the materials are
manufactured into finished products, such as material or labor. Postpon-
able costs are, meanwhile, costs which are incurred when the management
pleases; that is, costs which can be postponed after the time of production.

However, strictly speaking, it is not the cost but the making of it good,
that is really postponable, as Clark mentions.

In analysing the relation between maintenance costs and age by the
statistical method, it is often distorted by the fact that maintenance cost
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has the nature of postponable cost. Maintenance is made sometimes when
the management has enough funds for it or can make amends for its costs,
and, in most cases, it is very difficult to eliminate such influences from statis-
tical data.

One of the possible statistical methods is to analyse the correlation
between maintenance costs and operation at the same time. If the data is
little influenced by the correlation between maintenance costs and age, it
is suitable to clarify the relation between maintenance costs and age.

The correlation between maintenance costs and operations indicates, to
some extent, the influence of postponed maintenance upon the trend of main-
tenance costs. If it is considered that current revenue cannot cover mainte-
nance costs, some maintenance may be postponed to the future period during
which they will be able to be made good. This indicates that as a result
of the postponement of maintenance the correlation between maintenance costs
and operations shows a comparatively higher rate.

We would now like to quote an example, in which the correlation between
maintenance cost and age is not so distorted by the correlation between main-
tenance cost and operation.

The data are collected from the reports of the 17 pulverizer-type steam
power stations, which pulverize coals for consumption. The reports cover the
years from 1951 to 1956.

This type of station is a modern and prevailing station. In this analysis,
maintenance costs mean annual costs for maintaining electric and steam gen-
erators, per kilo-watt. The operating ratio is computed by using the fol-
lowing formula;

Yearly Production Capacity of Electric Powers

Yearly Production of Electric Powers
Unit: kilo-watt hour

Operating Ratio=

In this example, the correlation coefficient between maintenance cost
and operation is only 10.9%, and the correlation coefficient between operating
ratio and age is —24.3%.

Under these circumstances, it is clearly shown that maintenance cost
is closely correlated with age, with the result that the regression line be-
tween maintenance cost and age can be appropriately plotted. The correlation
coefficient between maintenance cost and age is 55.0%. Testing the significance
of this coefficient by “T test”, it is regarded as significant. Moreover, the
correlation ratio between maintenance cost and age is 55.1%. Testing the
significance of this ratio by “F test”, it is also regarded as significant (See

Table 8 (a) (b) (c) .
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Table 8 Correlation Analysis in Cases of Pulverizer-type Steam Power Stations

(a) Table of Correlation between Maintenance Cost (incl. Preventive Maintenance

Cost) and Age

v Bl ) fur' | fy | f
x' | f Zfﬂv x' y,z' acyx’ Vy, ﬂ(y')z
% | 99 |10-19|20 29 ’
Yy T
i yen yen i
—2 0 —449 17 17 -17 34 —-34 68
-1 500—999 7 7 2 : 16 -5 5 —16 16
0 1,000—1,499 6 10 5 2 -1 0 0 0
1 1,500—1,999 6 3 3 | 12 -3 -3 12 12
2 | 20002499 5 5 5 10 10 | 20
fa 36 20 15 ‘ 71 -21 46 —28 116
2fay —-35 —4 11 | —28
xrszyr 35 0 11 46 [ Age
Fo _36 0 15 _91 | Yo Maintenance Cost per
o) 36 0 15 51 kilo-watt
1) Correlation Coefficient r=0.550
Significance Test t=25.504>1.,(0.001)=3.46
Confidence Interval
(at 5 percent level) 0.363<,<0.696
Preneerinnnn True Value of »
2) Correlation Ratio 7ye=0.551

Significance Test

F=14.824> F'};(0.01)=4.95

(b) Table of Correlation between Maintenance Cost (incl. Preventive Maintenance

Cost) and Operating Ratio

{ x —4—31—2—1§011;2i3< :
A o R !
Y| % % % % % % % % fo| S Y Ef'| fY
!\\\“ o gl0—20-30-40 506070 | T
| Y ~_ 19 29 39 49 59 69 79 ! |
|  yen yen ! ‘ i :
—21 0 —499 1,34 34 1,1 17| -21 42  -34 68
-1 500999 1/3/3|5 31| 6| —7 7 0 —16' 16
0 | 1,001,499 64 7 3 1| 21 -11 | 0, 0, 0
| i | i |
1 | 1500-1,999 2217 | 1 12, -3 | -3 12| 12
2 2,000--2,499 2.3 .5 -7 -—14 10, 20
f. 1, 4 17 15 23; 731 11 -9 32 | —28 116
Ifay —2i— 17— 5— 1 —6! —sl—s\ 1 —28 ‘
x'fo,,y' 8 21 10 1 0\ _5| —6! 3 \ 32 %... ...Operating Ratio
fxx' ‘ k4:_12_34_15‘ 0} 7\ 6l 3 ‘_49‘ Yoooooo . Maint.enance Cost
fula'y 16 3 68 15 0 7 12 9 163 per kilo-watt
1) Correlation Coefficient r=0.109

Significance Test

t==0.911
160(0.50) =0.679<t <¢t4,(0.25)=1.16
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(c) Table of Correlation between Operating Ratio and Age
@ -1 0 1| |
Y = e e fy 1 Sfe@’ | Y3t | FY | WY
y T \j 0-9 | 10—19 | 20—29 | | |
% | | | ! | |
—4 018 | 1 | 1 -1, 4 -4 16
-3 10-19 | 4 | 4| —4 12 | —-12 | 8
-2 20-29 | 4 6 (A 3 -6 . -3 68
-1 -39 | 5 5 5 15 o . 0 ~-15 | 15
0 9049 | 13 7 | 3 23 -1 0 0o o
1 50--59 2 | 7T =5 -5 1| 7
2 60—-69 3 ‘ 3 -3 -6 | 6 12
3 7079 1| | 1 -1 -3 | 8| 9
f 36 20 15 71| -21 —4 —49 | 163
Sty S -15 | —15 | 19 | —49 |
¥ Sf 15 0 —19 | — 4] T Age
fxxr —86 i 0 ’ 15 —-21 Yoo Operating‘ Ratio
ful'): g | 0| 15 51

1) Correia?ién Coefficient r=—0.243

Significance Test t=—2.347
Confidence Interval —0454=,=<-0.01
(at 5 percent level)

ft! >¢..(0.025)=2.30

............ True Value of »

[
2) Partial Correlation Coefficient between Maintenance Cost and Age

r=0.598
Significance Test t=6.156>1,,(0.001)=3.46

In"this example, the regression curve is shown by Chart 4.

Chart 4 Regression Curve of Pulverizer-type Steam Power Stations between
Maintenance Cost and Age ...in case overhauling and prevention

against accidents or the decrease of efficiency are included.

yen

2,000
Annual
Maintenance
Cost per
kilo—watt

1, 500+

1, 000

500
0 1 1 ] 1

Age
y=2.444—2.040 (0, 9448 )y

1
0 5 10 15 20 25 30year
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Chart 5 Regression Curve of Pulverizer-type Steam Power Station between
Maintenance Cost and Age ... in case overhauling and prevention
against accidents or the decrease of efficiency are excluded.

yen
2, 000
Annual
Maintenance
Cost per 1. 500+
kilo —watt ’
1, 000}
0 1 1

1
5 10 15 20 2bvyear

Table 8 (continue)
(d) Table of Correlation between Maintenance Cost and Age...in case overhauling
and prevention against accidents or the decrease of efficiency are excluded.

x’ -1 0 1
Y o fy S | Y Ifx | fy | LW
" | 0—9 1019 2029
yen yen 1
-1 0 —199 14 1 15 —14 14 —15 15
0 200—399 8 13 b3 26 — 3 0 0 0
1 400—599 7 5 4 16 -3 -3 16 16
2 600—799 5 1 3 9 — 2 —4 18 36
8 800—999 1 2 3 1 3 9 27
4 1,000—1,999 1 1 2 0 0 8 32
fa 36 | 20 15 | 1| -2 10 36 | 126
2f ¥y’ 10 6 20 36
x’zf”y' —10 0 20 10 R, Ag‘e
foa _36 0 15 91| Yoo Maintenance Cost per
£y 36 0 15 51 kilo-watt
1) Correlation Coefficient r=0.297
Significance Test t=2.586>1,(0.025)=2.30
2) Correlation Ratio 7y2=0.348
Significance Test F=4.684>F(0.05)=3.14

As regards the regression curve, it should be noted that the angle or
the inflexion of the curve, is closely related to the problem whether costs
for renewals are included in maintenance costs or not. The foregoing analysis
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Chart 6 Regression Curves of Pulverizer-type Steam Power Stations between
Maintenance Cost and Age...in the case of preventive maintenance cost

Annual
Maintenance Cost per Preventive Maintenance
kilo- watt Cost (incl.Overhauling
yen Cost)
1,000[
Preventive Maintenance
750 L Cost (excl.Overhauling
Cost)
500+
- / Overhalﬂ ing Cost
0 —L ! 1 .
5 10 15 20 25 year

Age

Table 8 continue)
(e) Table of Correlation between Preventive Maintenance Cost (incl. Overhauling
Cost) and Age

@ -1 0 1| \
Y p fy Sfa’ | Y Efax  fY | fW)
" | 09 |10-19 | 2029 |
yen yen
-1 0 —499 22 3 3 38 —19 19 —28 28
0 500—999 12 13 4 29 — 8 0 0 0
1 1,000—1,499 2 4 5 1 3 3 11 11
2 1,500—1,999 2 2 2 4 4 8
3 2,000—2,499 1 1 1 3 3 9
f= 36 20 15 71 —-21 29 —10 56
Sy’ —20 1 9 —10
x’zfz,y' 20 0 9 29 Xovivivnnnns Ag‘e
Fo' —36 0 15 21| Y Maintenance Cost per
fola)? 26 | o0 | 15 | 51 kilo-watt
1) Correlation Coefficient »=0.527
Significance Test t=>5.156>1,,(0.001)=3.46

2) Correlation Ratio 792 =0.528
Significance Test F=13.143>F}(0.01)=4.95
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(f) Table of Correlation between Preventive Maintenance Cost (excl. Overhauling
Cost) and Age

x' -1 0 1
v o= z fr | Sfar | ¥Sfar' | W | B
" | 09 |10-19 | 20-29
yen yen
-1 0 —499 26 6 5 37 —21 21 - 37 37
0 500—999 9 11 6 26 -3 0 0 0
1 1,000—1,499 1 3 2 6 1 1 6
2 1,500—1,999 2 2 2 4 4 8
fz 36 20 15 71 -21 26 -27 51
Sy’ —25 -3 1 —27
x’},‘f,,,y' 25 0 1 26 . Age
fo _36 0 15 91 Y Maintenance Cost per
Fo@)? 36 0 15 51 kilo-watt
1) Correlation Coefficient r=0.442
Significance Test t=3.869>%,,(0.001) =3.46
2) Correlation Ratio Ny =0.432
Significance Test F=7.801<F(0.01)=4.95

(g) Table of Correlation between Overhauling Cost and Age

x' -1 0 1
v x ) Iy >f Y Zf fvy’ F.(y)?
" | 0—9 |10-19 | 2020
yen yen
-1 0 —99 20 9 2 31 —18 18 -31 31
0 100—199 11 11 6 28 -5 0 0 0
1 200—299 3 1 4 — 2 -2 4 4
2 300—399 2 1 3 -1 —2 6 12
3 400—499 2 2 2 6 6 18
4 500—599 2 2 2 8 32
5 600—699 1 1 1 5 5] 25
fe 36 20 15 71 —-21 33 —2 122
S ~13 | -9 20 | — 2
w'Efzyy' 13 0 20 33 Xoooveninnon, Age
f. _36 0 15 Co1 Y Maintenance Cost per
(') 36 0o | 15 51 kilo-watt
1) Correlation Coefficient r=0.438
Significance Test t=4.051>>1£:,(0.001)=3.46
2) Correlation Ratio Nye=0.542
Significance Test F'=14.143>F'(0.01) =4.95

shows the trend of maintenance costs in which costs for renewals are included.
If costs for overhauling and prevention against accident or the decrease

of efficiency are disregarded in the foregoing analysis, the regression curve

between maintenance cost and age is shown by Chart 5 [See Table 8(d)].
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If costs for overhauling and prevention against accident or the decrease
of efficiency are spotted respectively, the regression curves between main-
tenance cost and age are shown by Chart 6 [See Table 8 (e) () ().

The upward tendency of maintenance costs, resulting from the lapse of
time, is mainly due to the costs of replacing structural elements for arresting
decreasing efficiency or accidents. According to the correlation between main-
tenance costs and age, computed from the data of 155 hydraulic stations

covering the years from 1951 to 1955, the above circumstances are clarified
by Table 9.

Table 9 Correlation between Maintenance Cost and Age
... in the case of hydraulic stations

Cause Less than 5| 5—19 | 20—29 | 30—39 | More than 40
(years) (years) | (years) | (years) (years)
Overhauling 100 195 | 246 249 196
Prevention against Accidents 100 163 257 340 297
Prevention against Decrease of
Efficiency 100 497 999 598 900
Others 100 234 323 i 338 188

The maintenance cost means annual average cost per station.
The costs of replacing structural elements for arresting decreasing ef-

Chart 7 Correlation Curve Between Maintenance Cost and Age
... in the case of buildings in hydraulic stations

Unit:1,000 yen

1,000
Annual *
Cost
per
Station 00T
10,000-15, 000
kilo- watt Station
500 |
4,000-6,000
kilo- watt Station
250 + 3,000 kilo- watt Station
2,000 kilo- watt Station
0 1,000 kilo- watt Station

1 1
5 10 15 20 25 30 year
Age
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ficiency or accidents, and the costs for overhauling, are incurred mainly for
machines and structures (excluding buildings). These circumstances are
shown in their correlation curves (See Chart 7-9).

Chart 8 Correlation Curve Between Maintenance Cost and Age
...in the case of machines in hydraulic stations

Unit:10,000yen

2,500
Annual Cost 10,000-15,000 kilo- watt Station
per Station
2,000
1,500+ 4,000-6,000 kilo- watt Station
1.000 3,000 kilo- watt Station
5001 1,000 kilo-watt Station
2,000 kilo-watt Station
200 I T

1
5 10 15 20 25 30 year
Age
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Chart 9 Correlation Curve Between Maintenance Cost and Age
...in the case of structures (excluding buildings)
in hydraulic stations

Unit:1,000yen

A IZC’SO?— 10,000-15,000
Annual Cos 1o~ ;
per Station kilo-watt Station
2,000+
1,500+
4,000-6,000
kilo-watt Station
1,000
3,000 kilo- watt Station
~2,000 kilo-watt Station
5001 ~1,000 kilo-watt Station
300 | 1 1
5 10 15 20 25 30 year
Age

Table 10 Correlation Ratios for Curves in Charts 7-9

Capacity Machine (exﬁfﬂ‘)ﬁl“oﬁg gs) | Building
1,000 kilo-watt 97.2% 82.29%, 96.49,
2,000 kilo-watt 975 61.1 89.4
3,000 kilo-watt 447 79.5 94.6
4,000—6,000 kilo-watt 97.7 51.2 94.7
10,000—15,000 kilo-watt 99.1 82.2 95.1
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(11) Problem Points in Group or Composite Depreciation

If we intend to absorb the cost of a group reasonably, attention should
be directed to what life (or depreciation rate) is most suitable for absorbing
entirely the cost of a group under a given depreciation method.

In case a group does not contain substitutes for existing structural ele-
ments, the cost of a group must have been already written off entirely before
a structural element having the longest life among these elements is retired.

In case a group includes substitutes for existing structural elements,
its cost must have been entirely written off during the period covering the
least common multiple of lives of existing structural elements, assuming that
any element is always replaced by its substitute equivalent in cost and life.

From this standpoint, the weighted arithmetical mean is suitable for the
life of a group excluding substitutes for existing structural elements, while
the weighted harmonical mean is suitable for the life of a group including
substitutes for existing structural elements, assuming that the straight-line
method is in effect.

In case a group consists of dissimilar assets having different lives from
each other, there is no alternative but to include the substitutes for existing
structural elements in a group, because, if the substitutes for existing struec-
tural elements are excluded from a group, the group or composite procedure
will be changed, in the long run, into the unit procedure, as a natural result
of the fact that the costs of substitutes, which are acquired one after another,
are respectively written off by the unit procedure.

Therefore, the composite life for a group consisting of dissimilar assets
should be the weighted harmonical mean of lives of existing structural ele-
ments, assuming that the straight-line method is in effect.

As regards the composite life for a group consisting of dissimilar assets,
Mr. Grant and Mr. Norton quote the following example;

fnvestment Estimated Life Investment x Life

Class of Assets a (in ?rze;ars) (in dollar years)
Addressing machine o $ 300 15 ¢ 4,500
Bookcases 400 20 8,000
Calculating machines 1,100 10 11,000
Chairs | 250 16 ! 4,000
Clock 50 20 | 1,000
Desks i 400 | 20 8,000
Dictation machine 600 | 6 3,600
Duplicating machine } 250 f 10 2,500
Lamps ! 150 ! 10 1,500
Tables | 300 | 15 4,500
Typewriters i 450 : 5 2,250
Wardrobes ! 50 ! 20 ‘ 1,000

Total  $4300 | | $ 51,850
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Composite Average Service Life

_ $51,850
~7$4,300

(Eugene L. Grant & Paul T. Norton, jr., Depreciation, p. 145)

=12.06 (years)

The above example seems to be liable to cause misleading notions about
the method for computing a composite life for a group of dissimilar assets.

The above composite life, amounting to 12.06 years, appears to have
been deducted by computing the weighted arithmetical mean of lives of
existing assets. Assuming, in the above computation, that the investments
do not include substitutes for existing assets, the composite life, referred
to above, means the weighted arithmetical mean of lives of existing assets.
Considering that we cannot but treat this group as an open group, such a com-
posite life is not a reasonable life.

To regard this composite life as the life for an open group, it is necessary
to assume that the substitutes for existing assets are contained in the in-
vestments in Column 1 of the foregoing example.

For instance, the following computations must be made to find out a
composite life amounting to 12.06 years;

01 vestments | onewal | TRistng |y, | Amnual
ass of Assets Years Times during 1) = ) @ Charge
240 Years
1) @ 3 | ()]
Addressing machine C$ 300 16 | $1875 15 125
Bookcases | 400 12 33.33 20 166
Calculating machine 3 1,100 24 45.83 10 458
Chairs ‘ 250 15 16.67 16 1.04
Clock i 50 12 4.16 20 0.21
Desk 400 12 33.33 20 1.67
Dictation machine ‘ 600 40 15.00 6 2.50
Duplicating machine 1‘ 250 24 ‘ 10.42 10 1.04
Lamps | 150 24 1 6.25 10 0.63
Tables 1 300 16 1875 15 1.25
Typewriters . 450 48 g 9.38 5 1.88
Wardrobes | 50 12 S [ 20 0.21
Total i 21603 17.92
Weighted Harmonical Mean 2T176%§02£:12'03

Such a weighted harmonical mean should be used as a composite life to
write off the cost of an open group under the straight-line method.

However, it should be noted that if such a life is applied under the
declining-balance method, the cost of a group has not been entirely absorbed
during the period covering the least common multiple of lives of existing
assets, even though it may be assumed that any asset may be always replaced
by its substitute equivalent in cost and life.
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Prof. Paton shows that a composite rate is computed as follows;

Depreciation | Annual |  Annual Service
Unit Base Rate | Charge Life
@) @ 3 | 4@
1 $ 10,000 20% | $ 2,000 5 years
2 5,000 50 \ 2,500 2
3 20,000 25 | 5,000 4
15,000 3% | 500 30
Total $ 50,000 | $10,000
*Column 8 is supplemented for reference. o
. 10,000
Composite Ra.te—————é,)o,OOO =209
. . 50,000
Composite Life= 10,000 =5 years
_ 1
- 1 /10,000 n 5,000 = 20,000 15,000
50,000\ 5 2 4 30

The above composite life means clearly the weighted harmonical mean of
lives of structural elements.
According to the stipulation of the Federal Income Tax Regulation, the
composite rate is also computed as follows;

Costs or

§ Other Basis

Total "

$ 10,000
10,000
20,000

Estimated | Annual Deprecia-
Useful Life tion Charge
5 $ 2,000
15 667
2,667

Average Rate $2,667-=$ 20,000=13.339,

Assuming that estimated salvage value is 10 percent of original cost,
the rate adjusted for salvage is as follows;

Adjusted Average Rate

13.33% —13.833X109% =12%

The above average rate applicable to the depreciable cost is also com-

puted as follows;

Estimated . . Annual
Cost or Depreciable Estimated byt
Other Basis S%,Lvli%e Cost Useful Life Degz}g:;gglon
$ 10,000 $ 1,000 $ 9,000 5 $ 1,800
10,000 1,000 9,000 15 600
Total 18,000 2,400
2,4
Average Rate $ 2,400 =13.33%

$ 18,000
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$ 18,000
$ 2,400

(1.167 (b) —1, Example (2,T.D., 6182) ]

Average Life =7.5 (years)

The foregoing composite life is also the weighted harmonical mean of
lives of structural elements of a group.

Also in income taxation in Japan, the composite life, as a rule, is computed
in the same way as above, and therefore, it means the weighted harmonical
mean of lives of structural elements of a group. For instance, the composite
rate for a certain airplane is computed as follows;

. Lo | Annual Deprecia-
Unit Cost I Life : tion Charge
Body $993600 | 10 | $ 99,360
Motors 304,000 6 | 50,667
Propellers 72,800 3.3 i 22,061
Total | $ 1,370,400 | $ 172,088
N $1,370,400
Composite Life $ 172,088 =17.9 (years)

As stated above, the prevailing method for computing a composite life
is to find it out by dividing total annual charges, which are computed under
the unit procedure, by total depreciable costs. Most accountants are apt to
think that it is always applicable, no matter whether it may be used under
the straight-line method or used under the declining-balance method. How-
ever, the weighted harmonical mean can be used only to write off the cost
of an open group under the straight-line method.

Another question concerning the prevailing method for computing a
composite life is to neglect that an entire group, regarded as an integrated
group, is sometimes retired, as a result of obsolescence, although no structural
element had been damaged. As far as physical life is concerned, the life of a
group might be regarded as an eternal one, now that its damaged structural
elements are always replaced by their substitutes. But its service is not
eternally effective to operations from an economical viewpoint.

If a group is retired as a result of obsolescence, the costs of structural
elements and their substitutes, acquired before its retirement date, must have
been absorbed entirely over the period ending at that date; instead of the
period covering the least common multiple of lives of structural elements.

For instance, an airplane is sometimes retired, due to functional causes.
Even if any damaged element, such as a motor, a propeller, or a body, may
be replaced by a new one, the plane is not eternally serviceable. In such a
case, an airplane cannot be regarded as an eternally existing unit, if rigidly
defined. It is not advisable to assume that the costs of structural elements

Note: In this study, an open group means a group in which the substitutes
for existing structural elements are included, while a closed group means
a group from which they are excluded.
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and their substitutes should be entirely absorbed over the period covering the
least common multiple for lives of existing structural elements. In this case,
the composite procedure for maintenance, referred to in Paragraph 8, ser-
ves as a good guide.

In prevailing accounting practice, accountants are liable to ignore what
group or composite rate is suitable in the case of the declining-balance method.

Also in Japan, the life for the declining-balance method is not dis-
criminated from the life for the straight-line method. Either in the case
of the unit procedure or in the case of the group or composite procedure, the
depreciation rate for the straight-line method is the reciprocal of the life and
the depreciation rate for the declining-balance method is computed as follows;

_ "/ Salvage Value

Original Cost

According to the stipulation in the Federal Income Taxation system, the
composite rate for the declining-balance method is limited to twice the com-
posite rate for the straight-line method. [Internal Revenue Code, SE C 167
(b)(2)]

This treatment seems to be clearly related to the fact that the rate for
the declining-balance method under the unit procedure, is limited in the
same way as above. Such a treatment for a composite rate concerning the
declining-balance method is reflected in the theoretical analysis for the
composite rate, made by Mr. Grant and Mr. Norton, in the “Depreciation”, pp.
410-415; in which the composite rate is assumed to be two and a half times
as much as the straight-line rate.

However, the concept of the composite life must be discriminated from
the concept of the life for the unit procedure.

The composite life means the artificial life for writing off the cost of a
group entirely during a given period, rather than the most probable actual
life for its structural elements. Only in the case of a group, consisting of
homogeneous assets, it equals the most probable actual life for its structural
elements, assuming that the straight-line method is in effect, and that a group
consists of a number of assets. The weighted-by-quantities arithmetical mean
of lives of structural elements is regarded as the reasonable life for such a
group. In this case, the weighted arithmetical mean is nothing but the ma-
thematical expectation for estimated actual lives of its structural elements.
However, even in the case of a group consisting of homogeneous assets, the
most reasonable life for the declining-balance method is not such a weighted
arithmetical mean of estimated actual lives of its structural elements. The
most reasonable life for the declining-balance method must be the reciprocal
of the rate which is found out by applying experimental lives, obtained by
observations, to the formula for computing the composite life, assuming that
any structural elements are uniformly priced per unit.

If a group consists of dissimilar assets, the composite life is the reciprocal
of the rate which is found out by applying the estimated lives of components
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to the same formula as above, assuming that all the costs of components con-
taining their substitutes have been entirely absorbed during the period cov-
ering the least common multiple of lives of existing components of a group; it
is not the weighted harmonical mean of lives of existing components.

The rate for writing off the cost of a group consisting of homogeneous
asset is deducted by using the same formula as the rate for writing off -
the cost of a group consisting of dissimilar assets, on condition that any
component is uniformly priced per unit.

To find out the formula for computing the declining-balance composite
rate, it is advisable to pay attention to the formula for computing the rate
for unit depreciation under the declining-balance method.

This formula is based upon the fact that the salvage value of an asset
is equivalent to its book cost (which is found out by subtracting accumulated
depreciation charges from original cost) at the end of the period covering
its life. The book cost is represented by V(1—r)", assuming that original
cost, salvage value, life, and rate, are indicated by V, s, n, and 7, respectively.

The above book cost being equivalent to the salvage value s,
VA—r)y=s

1—7‘:7;/,,%,

-y

Also, in case the composite procedure is applied, attention is paid to
the fact that book cost, represented by using original cost V, life =, and,
rate r, equals salvage value s.

In case a group is substituted for an individual asset in the above equa-
tion, the salvage value s, means the salvage value of the structural element
having the longest life among the structural elements of a group, assuming that
the substitutes of existing elements are not included in a group. To find out
the book cost at the date of retirement of a structural element having the
longest life, the book costs of salvages of other structural elements, which
have been retired before that date, must be subtracted from the book cost
of a group shown if other structural elements had not been retired before
that date.

Assuming that the lives and salvages of structural elements, which are
acquired simultaneously, are indicated by n,, 7, ...... , iy (m<n,<...... , <my), and
Si, Sayennn.. , Sx, respectively, the book cost of a salvage of a structural element, hav-
ing the life of n, and the salvage value of s, is represented by s(1—7)"~"", and,
then V(1—7r)" in the foregoing equation is changed into the following items;
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Book Cost, at Date of Retirement
of Component Having Longest Life
Total Original Costs of n
Structural Elements VA—ry~

Salvage Value of Component,
Having Life of n, Years

Salvage Value of Component,
Having Life of n, Years

Salvage Value of Component,
Having Life of n, Years

—s(1—7r)yry—m
—s(1—r)ry—n

—8(1—ryn=ns

Total above items are equivalent to the salvage of a component having the
longest life amounting to sy, and the equation is shown as follows;

VA —ryv—s(1—ryn—m—g,(1—r)yiy—n2 —s(1—r)yry—ns

...... =8~

In the case of an open group, there is no alternative but to write off the
costs of structural elements, including their substitutes, entirely over the
period covering the least common multiple of lives of existing structural
elements.

In this case, therefore, the salvage at the end of the period, amounting
to s, on the right side in the foregoing equation, consists of the salvages
of structural elements which are actually retired at the end of the period.

The least common multiple of lives of structural elements is substituted
for the longest life 7, in the above equation. Salvage value s, on the right
side in the foregoing equation, is changed into the series of s, s,,...... » Sa.

Assuming that the costs, lives, and salvages of existing structural ele-
ments, which are acquired simultaneously, are indicated by C, C,...... , Cn, and,
Ny Nape v v v , Ny, and, moreover, S, Sz...... , Sy, respectively, the equation for
computing a composite life, referred to above, is changed into the following
equation, if the period covering the least common multiple of their lives,
Ny Pgge oo v , Ny, is indicated by m;

{CA—7)" + CL—ryn—m+ C(l—ryn=2m4 ... +C(1—rym)
+{CA—7)m + CA—ryn=rn2t C(l—rym—2n2 ... + C(1—r)re)}

+{ChA—ry?+ Cy(A—ryr—ny+ Cy(A—ryn—2n5+ ... + Cy(l—7)n}
(Depreciated Original Cost, at m th Year-end)

—{sA—ryr—m4g(l—ryr=2m+ ... e s —r)yn}
—{s(l—r)yr—nreq g (1—r)yn—2m2 . ... + 81 —7r)n2}
- {SN(I—T)m_nN+SN(].'_”')m—an“I‘ ........................ +SN(1—7')nN}

(Depreciated Salvage Value, at m th Year-end)
—31+82+ ............ +SN

(Salvage Value of Components, Actually Retired at m th Year-end)
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Then,
C(l—ryr—s, = C(l—ry2—s,
1-A—rym 1-(Q—r)=
Cn@Q—ryn—sy _
b i oG o

N Cj(l—’r‘)”f—sj

J— *
1-1—r)i =0

j=1

In this formula, it is not necessary, in computing a composite life, to find
out the least common multiple for lives of components. It is quite convenient
in practice. However, attention should be directed to the fact that there is a
fundamental idea behind this computation that the costs of structural elements
containing their substitutes must be entirely written off during the period
covering the least common multiple of lives of components.

In this respect, this formula has the common character with that which
is given for computing the weighted harmonical mean under the straight-line
method. The weighted harmonical mean can be also found out without re-
gard to the period covering the least common multiple of lives of structural
elements, although the aim of its adoption is to write off the entire costs
of structural elements and their substitutes over this period.

(12) Defects in Prevailing Retirement Adjustments

There is a divergence in views on whether insufficient depreciation should
be absorbed as loss or not under the group or composite procedure. Moreover,
granting that insufficient depreciation is absorbed as loss, opinion is divided
on the problem whether it should be conceived in terms of individual structural
elements or in terms of an entire group.

Such a divergence in views is mainly due to the fact that the concept
of the group or composite procedure is not uniformly defined.

According to some opinion, the weighted arithmetical mean of lives of
existing structural elements is used as a composite life. In this case, the
group or composite depreciation procedure is to write off the cost of a closed
group under the straight-line method. Otherwise, the costs of structural ele-
ments are not absorbed reasonably. One of the dangers is that the principle
for writing off the cost of a group which consists of a number of homogeneous
assets is liable to be misapplied to a group of dissimilar assets or to an open
group of similar or dissimilar assets. If a group consists of a number of
homogeneous assets, ‘“mathematical expectation”, which means the weighted
arithmetical mean of empirical lives, is used for an average life.

Empirical lives include not only normal lives, but also abnormal lives
in which contingent accidents or obsolescence is reflected. Therefore, in-
sufficiency of depreciation is not produced by abnormal retirement, and as a

* This is the same equation as the one deducted by Prof. S. Sato, Yokohama

University.
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result, it is not necessary to measure insufficiency of depreciation even if a
structural element may be abnormally retired, assuming that a group has
“a normal frequency distribution.”

Grant and Norton’s opinion on the group or composite depreciation pro-
cedure belongs to this category.

According to Grant and Norton, the entry for retirement is as follows,
assuming that assets costing $5,000 are retired with a net cash salvage of
$300;

Depreciation Allowance $4,700 Asset Account $ 5,000

Cash (or equivalent) 300

(Besides the above entry, an annual depreciation charge is recorded.)
(Grant and Norton, Depreciation, p. 120)

The above entry is usually made, independent of the age of an asset re-
tired.

Such a treatment is reasonable only on condition that insufficient deprecia-
tion of assets having longer lives is offset by excessive depreciation of assets
having shorter lives. This condition is satisfied only in case the correct
arithmetical mean of lives of structural elements is used as the composite
life.

As regards the above entry for retirement, there are two exceptional
cases. One is the transfer from one group to another group and the other
is the disposal of a structural element at a price substantially higher than that
anticipated in establishing a composite rate.

Assuming that a machine, cost and salvage of which are regarded as
$10,000 and $400, respectively, is transferred from one group A to another
group B, at the end of the 20th year, the entry for retirement is as follows,
on condition that its probable life is regarded as 32 years;

Section of Depreciation Allowance,

Applicable to Asset Retired............ %(as 10,000— $ 400)=$ 6,000

Asset Account—Plant B $ 10,000 Asset Account—Plant A $ 10,000
Depreciation Allowance— Depreciation Allowance—

Plant A.......................... $ 6,000 Plant B ........................... $ 6,000

If the above element is sold at a price of $13,000, the entry for retirement
is as follows;

Cash (or equivalent) $ 13,000 Asset Account—Plant A $ 10,000
Depreciation Allowance ¢ 44 Gain on Disposal 9,000

The first exceptional case, concerning the transfer of a structural element
from one group to another group, seems to be due to the fact that a group
does not always consist of a number of homogeneous elements enough to
regard the weighted arithmetical mean of lives as its “mathematical expecta-
tion”, or otherwise, to the fact that the principle for writing off the cost of a
homogeneous group is misapplied to a group of dissimilar elements.

The second exceptional case, concerning the disposal of a structural ele-
ment at a price substantially higher than that anticipated in establishing a
composite rate, is due to the fact that net cash salvage is excluded from cost
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chargeable to the depreciation allowance, in the fundamental entry for retire-
ment.

Assuming that a group consists of dissimilar assets, there are some ques-
tions about the entry for adjustment.

In Grant and Norton’s theory, the rate is revised whenever there is good
evidence that estimated average lives or salvage values are incorrect. (Eu-
gene L. Grant & Paul T. Norton, jr., Depreciation, p. 122)

Also in such a case, the entry for adjustment must be made on condition
that the depreciation allowance is conceived in terms of an entire group.

To clarify these circumstances, let us quote the simple example, in which
the structural elements, A, B and C, costing $1,000, $3,000, and $2,000, respec-
tively, are estimated to have the lives of 2 years, 3 years, and 4 years, respec-
tively, salvage value being 109 of original cost.

In this case, the weighted arithmetical mean of lives of structural ele-
ments is 3.16 years, and as a result the composite rate is 0.31579.

If, in the above example, the structural element C, life of which is re-
garded as 4 years, is actually retired at the end of the second year, insuffi-
ciency of depreciation, amounting to $1,137 is shown at the end of the third
year, assuming that the original composite rate of 0.31579 is applied con-
tinuously;

- Original | Annual De%re;ia- ﬁZifré’ﬁ f Cosggglilr?srtged i Dﬁﬂﬁ‘ii:f‘,fé‘é“
ear 10 A
: Depreciation after

Cost Charge {Allowancei Unit Allowance Retirement
1 6,000 1,705 1,705 — — ' 1,705
2 6,000 1,705 3,410 3000 2,700 | 710
3 3,000 853 1,563 3,000 2,700 | —1,137
Unit: §

The above insufficiency of depreciation amounting to $1,137, means total
annual charges, computed if the structural element C had been retired, as
estimated originally at the end of the fourth year.

Depreciation Charge in Third Year (2,000 —200) X 0.31579="568.42
Depreciation Charge in Fourth Year (2,000—200) X 0.31579 =568.42

Total 1,137
(counted as one
fractions more
than 0.5)

If the structural element C is retired normally at the end of the second
period, the original composite rate must be revised at the end of the second
year. Since the end of the second year, only the structural element B exists,
and the correct composite life equals the life of C (that is, 3 years); the
composite rate is regarded as 0.3.

As a result of the retirements of A and C, the original cost of a group
amounts to $3,000 at the end of the second year. Subtracting the salvage
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value from this, the depreciable cost of a group amounts to $2,700. The
annual charge in the third year amounts to $900 ($2,700 X 0.3). Subtracting
the annual charge in the third year amounting to $900 from the depreciable
cost amounting to $2,700, the correct depreciation allowance to be recorded
at the end of the second year is regarded as $1,800.

In the above table, the depreciation allowance is recorded as $710 at
the end of the second year, and therefore insufficient depreciation is regarded
as $1,090 as follows;

Correct Depreciation Allowance...............c.cocooiiiiiiiiiinnns $ 1,800
Recorded Depreciation Allowance ...................oooooiiiiinnnn. $ 710
Insufficient Depreciation ...............c.co $1,090

If the structural element C is retired abnormally at the end of the second
year, the original rate need not be corrected. The annual charge of the third
year is then regarded as $853 (2,700 x 0.31579). Subtracting this from the de-
preciable cost of a group, amounting to $2,700, referred to above, the correct
depreciation allowance is regarded as $1,847.

Then, insufficient depreciation is,

Correct Depreciation Allowance.................ocoooiiiiiiiiinnn. $ 1,847
Recorded Depreciation Allowance ...................coocoiiin, $
Insufficient Depreciation

In both cases, referred to above, insufficient depreciation should be ab-
sorbed as retirement loss.

Meanwhile, according to Grant and Norton, the entry for correcting the
depreciation allowance is not, as a rule, made under the group or composite
procedure, except in special cases. Granting that the entry for correcting the
depreciation allowance may be made, it is not satisfactory, insofar as insuffi-
cient depreciation is computed according to the illustration of Grant and
Norton, as follows;

Section of Depreciation Allowance, Applicable to Structural
Element, C, at End of Second Year

% X (2,000—200)=900

Probable Life of C
Years Elapsed before Retirement of C...... 2 years

Original Cost of C ..., $ 2,000
Salvage Value of C.............c.ooiiinn $ 200
. . ‘ , s I Cost Charged Depreciation
Year ‘ Original | Annual | Delt)i)elfla_ (I:{oeitirgg } against Allowance
! Cost | Cost | Allowance | Unit | Depreciation before
i E . 7 . Allowance Retirement
1 | 6000 1,705 | 1,705 — — | 1,705
2 L 6,000 1,705 i 3,410 3,000 1,800 1,610
i ! (A 1,000) ' <A 900)
F C2000/) | \C 900
3 © 3,000 853 2,465 3,000 2,}7300 —237
: B
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In this case, insufficiency of depreciation amounting to $237 is carried
forward to the end of the third year. The reason is that the section of cost
of C, amounting to $900, is thought to have already been written off at the
end of the second year and as a result, insufficient depreciation is regarded
as $900 (1,800 — 900).

Depreciable Accumulated
Cost of C Depreciation
Charges

However, now that correct insufficient depreciation at the second year-
end amounts to $1,137, if the retirement of C is due to an abnormal cause
as stated above, insufficiency of depreciation amounting to $237 ($1,137—-900)
is carried forward to the end of the third year in this entry.

According to another opinion, the weighted harmonical mean of lives
of structural elements is used as a composite life, under the composite de-
preciation procedure. In this case, composite depreciation is to write off the
cost of an open group under the straight-line procedure. In writing off the
cost of an open group, it cannot but be assumed that the costs of structural
elements containing their substitutes should be entirely written off during the
period covering the least common multiple of lives of existing elements, on
condition that any element will be replaced by its substitute equivalent in
life and cost.

Usually, the weighted harmonical mean is used as a composite life of
a group consisting of dissimilar assets. It is computed by using the individual
lives of dissimilar elements which are estimated on a normal level. Contingent
accident or obsolescence is neglected in the estimates of individual lives of
dissimilar elements.

Such being the case, if a structural element is abnormally retired in-
sufficient depreciation should be absorbed as loss, in addition to annual or-
dinary charges.

Besides, now that the weighted harmonical mean is justified on condition
that any structural element is always replaced by its substitute equivalent in
cost and life, it is necessary to revise the composite life or the depreciation
allowance in accordance with the changes in costs or lives of structural ele-
ments; which may be, in practice, neglected if the changes are trifling.

One of the dangers is that the principle for writing off the cost of a
group under the straight-line method is liable to be misapplied to a group
for which the declining-balance method is used.

If the weighted harmonical mean of lives of structural elements is used
as a composite life under the declining-balance method, the costs of structural
elements cannot be absorbed reasonably. Especially, in view of the fact that
the problem of writing off the cost of an asset reasonably is apt to be neg-
lected in the case of the declining-balance method in the practical field, at-
tention should be directed to this danger.

The prevailing practice for retirement, which is enforced by the stipula-
tion of the income taxation system in the United States or in Japan, belongs
to the second category.

The third opinion concerns the retirement entry for the declining-balance
method. Under the declining-balance method, insufficient or excessive de-
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preciation, if any, is corrected in the long run. Let us assume that insuffic-
iency of depreciation amounting to E, which is now included in the plant ac-
count, the composite rate being indicated by r. If n years have elapsed, the
accumulated annual charges for E, which are added to annual ordinary
charges, amount to E—FE (1—r)", as follows;

Year Annual Charge of | Residual Insufficiency
Insufficiency (after Depreciation)
1 Er EQ-7)
2 EQ—r)r EQ1l—17r)
3 EQl—r)r E(1—7)?
n EQ—r)y1r EQ—nr)
Total E—-E1—r)"

As r indicates the depreciation rate, it is a positive quantity less than 1.
In this case, 1>1A—r)>0
A—r)>A—ryY>Q—7ry>...... >A—r)"

Then, the accumulated annual charges for insufficient or excessive deprec-
iation come near E, with the lapse of time.

The above consideration indicates that the insufficiency of depreciation
will be absorbed in the long run under the declining-balance method.

Assuming that the book cost is multiplied by the composite rate, even
if it may be a negative quantity, excess of depreciation will be also corrected
in the same way as above.

According to this opinion, the entry for correcting insufficiency or excess
of depreciation is not needed, whether a structural element may be retired
normally or abnormally.

One of the defects is that, if insufficient depreciation amounts to a con-
siderably large quantity as a result of abnormal retirements, a comparatively
long period must elapse until it comes to a negligible quantity.

Another defect is that the unfavourable influence of the erroneous rates
upon the recovery of capital is apt to be neglected.

Certainly, insufficient or excessive depreciation resulting from the applica-
tion of an erroneous rate will be corrected in the long run. But assuming
that an erroneous rate will be applied continuously in future, the effect of
correcting the old insufficiency or excess of depreciation is offset by the
occurrence of the new insufficiency or excess of depreciation.

Let us assume that an open group consists of the structural elements,
A and B, lives of which are estimated to be 6 years and 3 years, respectively.

In this case, the correct rate must be computed so that the costs of
A and B, containing their substitutes, may be written off during six years.

Under the declining-balance method, the error, contained in an annual
charge, decreases gradually. The errors in each six years are as follows,
assuming that the error in the first six years is indicated by E.
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E>E(1—e)f>E(1—e)*>EA—e)®> ... >E1—e)»?
First Second Third Fourth n th
six six six six six
years years years years years
€, Erroneous Composite Rate

These circumstances are shown by the following illustration.

If the erroneous composite rate is indicated by e, and insufficiency of
depreciation, amounting to E, is accumulated newly during each six years, net
insufficiency of depreciation is deducted by subtracting additional charge
for correcting old insufficiency of depreciation from the new insufficiency of
depreciation, as follows;

Additional Charge
New Insufficiency for Correcting Net Insufficiency
Old Insufficiency
First six years E E
Second six years E E—EQ1—e¢) E(1—e)°
Third six years E E—E(1—e)2 E(l—e)®
n th six years E E—FE(1l—e)y™ v El—e)i» v

As a result of the accumulation of net insufficiency of depreciation, in-
sufficiency of depreciation included in the book cost, increases and reaches
the following quantity, at the end of the nth six years; although net insuffi-
ciency of depreciation included in an annual charge may decrease.

E+E(—ef+E(—e)?+............ +E(Q—e)pe?

As clarified above, insufficiency of depreciation is gradually acecumulated
in the book cost with the lapse of time if the erroneous rate is used continu-
ously in case the declining-balance method is applied to an open group.

Certainly, even if a composite rate may not be reasonable, an annual
charge comes near correct annual charge with the lapse of time. As far as
periodic income measurement is concerned, the declining-balance method
eliminates the unfavourable influence of an erroneous rate upon income deter-
mination.

Schmalenbach’s concept of automatic adjustment (‘“Automatischer Aus-
gleichung”) means the foregoing effect of the declining-balance method. This
adjustment is emphasised to eliminate the undesirable influence of an un-
reasonable composite rate, which is used for the procedure of charging main-
tenance or repair costs to the plant account. (Eugen Schmalenbach, Dyna-
mische Bilanz, 12 Auflage, S. 118.) In this case, the accumulated insufficiency
or excess of depreciation, included in the plant account, is absorbed when a
plant unit is entirely retired. In this respect, there is a complementary entry
for correcting unreasonable cost absorption, although the cost of a plant or
its part may be unreasonably absorbed before a plant unit is entirely retired.

In case the composite depreciation is applied to an open group, there
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is no remedy for correcting unreasonable cost absorption, now that the
least common multiple of lives of structural elements is nothing but) a
hypothesis for computing a composite rate.

There is no reason to assume that the entry for correcting insufficient
or excessive depreciation is not needed in the case of the declining-balance
method.

(13) Reasonable Retirement Entries in Group or
Composite Depreciation

Attention should be directed to the fact that insufficient or excessive
depreciation is caused more frequently under the group or composite procedure
than under the unit procedure.

Under the unit procedure, insufficiency or excess of depreciation is due to
error in estimate of life or the occurrence of abnormal phenomenon, such as
accident or contingent obsolescenec, assuming that the problem of estimate of
salvage value is put aside.

Under the group or composite procedure, insufficiency or excess of de-
preciation is due beyond these causes to the change in the weights which
are used to find out the weighted arithmetical or harmonical mean of lives
of structural elements of a group.

Certainly, abnormal phenomenon is contained in the frequency distribu-
tion of experimental lives used to find out the mathematical expectation.
Therefore, if a group consists of a number of homogeneous assets, to which
the mathematical expectation can be applied, abnormal phenomenon is not
regarded as the cause for insufficient depreciation. However, in other cases,
which are rather prevalent in practice, the occurrence of abnormal pheno-
menon results inevitably in insufficient depreciation.

Generally speaking, the causes of insufficient or excessive depreciation,
in the case of the group or composite procedure are classified into two causes;
the changes in the composite life for a group, including the changes in the
weights (for example, the costs or the quantities of structural elements), and
the occurrence of abnormal retirement.

If insufficient or excessive depreciation is due to the former cause,
it is necessary to revise a depreciation rate for future income determination.
If insufficient depreciation is due to the latter cause, it is not necessary to
revise a depreciation rate for future income determination.

It should be noted that in either of these cases, insufficiency or excess
of depreciation resulting from the change in the structural elements of a group
(including the change in the weights) should be corrected.

As regards the problem of correcting insufficient or excessive deprecia-
tion, there are some practical difficulties in judging what time it should be
recognized as loss or gain, or in measuring what amount should be recognized
as insufficiency or excess of depreciation.

Although it is clear that insufficiency or excess of depreciation, resulting
from the changes in the composite life of a group (including the changes in the
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weights) or the occurrence of abnormal phenomenon, should be, as a rule,
adjusted, in practice there is no alternative but to neglect a slight change
in the composite life or a trifling abnormal phenomenon.

One of the important questions concerning the prevailing group or com-
posite procedures lies in what amount should be regarded as insufficient
or excessive depreciation. In practice, the danger of looking to individual
structural elements of a group in measuring insufficiency or excess of deprecia-
tion is often seen.

Such a tendency is not condemnable if the weighted harmonical mean is
used as a composite life under the composite procedure. For, if the weight-
ed harmonical mean is used, the annual charge in the composite procedure is
always equivalent to total annual charges computed if the unit procedure is,
looking to individual structural elements, applied.

In the foregoing example, in which the costs and lives of the structural
elements, are $1,000, $3,000, $2,000, and 2 years, 3 years, 4 years, respec-
tively, salvage value being 10 percent of original cost, the annual charge
amounts to $1,800. Meanwhile, the individual annual charges of the structural
elements, A, B, and C, in the unit procedure, amount to $450, $900, and $450,
respectively; which total $1,800.

In case the weighted harmonical mean is adopted under the straight-line
method, the composite procedure yields results that are essentially the same
as those yielded by the unit procedure under which the cost of an individual struc-
tural element is separately written off.

However, in case the weighted arithmetical mean is applied to a group,
from which the substitutes for existing structural elements are excluded
under the straight-line method, or in case the declining-balance method is
applied, the annual charge for group or composite depreciation deviates be-
fore the expiration of a given period, such as the period covering the longest
life among lives of structural elements (in the case of a closed group) or
the least common multiple of their lives (in the case of an open group), from
total annual charges of structural elements, computed if unit depreciation
is made, looking to individual assets, subject to replacement.

To illustrate how to measure insufficient or excessive depreciation, let
us assume, in the foregoing example that a structural element C, having the
life of 4 years is actually retired at the end of the third year, the other
conditions being the same.

If the weighted harmonical mean is used as a composite life under the
straight-line method, insufficiency of depreciation is regarded as $450 as
follows;

($ 2,000—$ 200) x% X3—($ 2,000—$200)><% X3

Current Depreciation Actual Depreciation

Allowance Allowance
=$1,300—3$ 1,350
=$450............ Retirement Loss

Whether retirement may be due to the error in estimate of life or to
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the occurrence of an abnormal cause, retirement loss is regarded as $450,
in this case.

However, in case retirement is due to the error in estimate of life, the
rate must be revised as follows, while it need not be revised if retirement is
due to the occurrence of an abnormal cause.

Correct Composite Rate ... in case the retirement
is due to error in estimate of life

" A ] B [ C ! Total
Original Cost 1,000 | 3,000 f 2,000 6,000
Salvage Value ‘ 100 | 300 | 200 600
Depreciable Cost 900 ’ 2,700 . 1,800 5,400
Life (in years) 2 | 3 l 3
Annual Charge 450 | 900 | 600 1,950
1,950

Composite Rate= =0.36112

5,400

If insufficiency of depreciation is due to the error in estimate of life under
the declining-balance method, it is necessary to find out the correct deprecia-
tion allowance or the correct book cost, which would have been accumulated
if the correct rate had been used at the date of retirement of a structural
element. In the foregoing example, the reasonable allowance is shown at the
date of retirement of C as follows;

1,000(1—7y—100 = 3,000(1—r)*—300 2,0001—7)’—200 0
1-Q—ry 1-1A—7r) 1-1—7r) -
T Revised Rate

Solving this equation,
1—r=0.432 7=0.568

Then, the book cost amounts to $5,373, at the end of the third year,
as follows;

{1,000(1—0.568)°+1,000(1 — 0.568)°~2} + {8,000(1—0.568)° + 3,000(1 — 0.568)° 3}
+ {2,000(1—0.568)*+ 2,000(1 — 0.568)*~%} —1,000(1 — 0. 568)*~*—300(1—0.568)**
—200(1—0.568)*"*=5,373
Meanwhile, the recorded book cost amounts to $ 5,479 as follows;

{1,000(1 —0.544) + 1,000(1 — 0.544)*~2} + {3,000(1—0.544)°+ 3,000(1 —0.544)*~%)
+ {2,000(1—0.544)° + 2,000(1 — 0.544)**} —100(1—0. 544)°~*—300(1—0.544)*3
—200(1—-0.544)**=5,479

Insufficiency of depreciation is found out by subtracting the correct book
cost, amounting to $5,373, from the recorded book cost, amounting to $5,479.
Therefore,

Recorded Book Cost ................................ $5,479
Correct Book Cost .............................. 5,373
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As shown above, insufficiency of depreciation to be absorbed as retire-
ment loss, amounts to $106.

Note: The formula for computing the book cost at the end of the pth year, is shown
as follows; assuming that the costs, the salvages, and the lives of structural
elements, are indicated by C,, C,,..., 8, Ss..., and n,, n,,..., respectively.

{CA—r?+CA—r)p-m4+C(A—7)p=2m+ .. }
+ {C(1—7rp+C(A—r)p-7:+C(A—r)p~2n2+ ...}
P R VS
—{s(l—r)p-n248(1—r)p=27n+ ... }

If the retirement of C is due to an abnormal cause, it is assumed that
its substitutes will have a life of 4 years although the initial component
had a life of only 3 years.

Considering that C is retired one year earlier than estimated, however,
the original rate must be revised so that it may be applicable to the case
in which C is acquired one year earlier than other structural elements. The
rate is computed, as follows;

{1,000(1 — r)**+1,000(1 — )*+1,000(1 — r)*+1,000(1 — r)°+ 1,000(1 — r)t
+1,000(1 — )2 —100(1 — 7)*°*—100(1 — ) — 100(1 —7)*— 100(1 — r)* —100(1 —7)*}
+ {8,000(1 — )2+ 3,000(1 — 7)° + 3,000(1 — r)° + 3,000(1 — 7)* — 300(1 — r°
—800(1 — 7)Y —300(1 —7)%} + {2,0001 —r)*+2,000(1 —7)’+2,000(1—7)°
—200(1—7)°"—200(1—7)’} =100+ 300+4200(1~7)

P Revised Rate
Solving this equation,

1—r=0.437 r=0.563

Note: The formula for computing the composite rate in case the cost, the salvage
value, and the life of a structural element, which is acquired g years earlier
than other elements, are indicated by C,, s, 7, respectively, is shown as

follows;
Cost Cl, Cz, CSv ............ N CN
Salvage Value Sy Sz Szp ceeiiiienns , SN
Life My Moy Mgy covnernnnnn , N
m Period Covering Least Common
Multiple of Lives of Components
{CA—r)ym+CA—ryr—m4+CA—ryr—2m+ ... }
+{CA—r)"+C(A—ryr—r24+C(A—ry"=2r2+ ... }
+{C,A—ry"+C,(A—ryr—n+C,(A—r)yr~—2ns+t ............ }X@A—7r)
R R
+ {CN(I_T)m+CN(1_’T)m_nN'{‘CN(l_"')m’an—{“ ...... }
—{s(Q—ryr—m g (1—ryr=2m4 }
—{s(A—rym—rmpg(A—ryr—2m24 . }
—{s,(1—=ryr—mtg,(1—ryr—2ne+ .. } XA —r)
— {sy@Q—ryn—nytsy(l—ry"=—2ny+ }

=848+ . +s,X(A—7)
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or
Cl(l _ 7‘)"1 — S CZ(]- _/,-)nz —$; Cp(l —T)np—sp P
1-1—7rym 1-A—r)n "'+WX(1 r)? +
Cy(l—ry'n—sy
...... + 1—(—7yx =0

The correct book cost at the date of retirement of C, is computed by
using the above composite rate (that is, 0.563) as follows;

{1,000(1 —0.563)*+1,000(1 — 0.563)°~2} + {3,000(1—0.563)"+ 3,000(1 —0.563)*~°}
+ {2,000(1—0.563)*+2,000(1 —0.563)*~} —1,000(1 —0.563)*~2—300(1 —0.563)°*
—200(1—-0.563)**=5,299
Note; The formula for computing the book cost at the end of the tth year, is as
follows, assuming that the cost, the salvage value, and the life of a struc-

tural element, which is acquired g years earlier than other elements, are
indicated by C,, s,, and n,, respectively.

Cost C,C,Cyyurrnnnn , Cn
Salvage value Siy Sup Sip  eeeririinns , Sn
Life iy Mgy Mgy eevevnnnn.n. , N
{CA—ry+CA—ry—m+C(A—ryp-2m+ ... }
+ {CA—ry+CA—r)-r2+Cll—r)t—2n24 ... ... }
T
+C,A—-ry+C,A—r)—mn4C,A—r)-2m4 ... } XA —r)
e
+ {ChA—7)Y+Ch(A—r)—ny+CyA—r)-2n5y+ . ... }
—{si(l—r)—m4g(1—r)=2m4 . }
—{sl—r)—2rat g (1 —r)P—224 ... ... }
—{s,(L—r)-mts,(1—r)=2m+ ... Y} XA —1r)
—{sy@Q—=r)—nytsy(Q—r)-2ny4+ }

The book cost which is recorded at the date of retirement of C amounts
to $5,479, as stated above, and therefore, insufficient depreciation is regarded
as $180 as follows;

Recorded Book Cost .........ocooiviiiiiiiniiin.. $ 5,479
Correct Book Cost .........cooeviiiiiiiiiiiiiii... 5,299
Insufficient Depreciation ........................... 180

In this case, insufficient depreciation, amounting to $180, is absorbed as
extraordinary loss. While insufficient depreciation caused by the error in es-
timate of life, amounting to $106, is regarded as additional past expense,
insufficient depreciation resulting from abnormal causes, referred to above,
is regarded as contingent current loss.

Besides the foregoing example, there are various cases in which the
rate, the book cost or the depreciation allowance should be corrected.

For instance, a structural element is not always replaced by its substitute
equivalent in cost or life. If the cost or life of the substitute is different
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from the cost or life of the retired, the composite rate should be revised
and the difference between the recorded book cost (or the depreciation al-
lowance) and the correct book cost (or the correct depreciation allowance),
if any, should be charged to loss or gain.

Under the group or composite procedure, it is advisable to correct the
rate, the book cost, or the depreciation allowance, if the change in cost
or life of a structural element is keenly reflected in either of them.

(14) Conclusion

It must be mentioned that capital recovery means, from an economical
point of view, that capitals invested in goods or services revert to capitals
in the form of cash or claims to cash.

In accounting, it is common to think that, when the sales of goods or
services cause an inflow of cash or claims to cash, gross revenue has been
realized. When gross revenue has been realized, the costs of goods or
services, related to it, are charged against it, as current expense, in oder
to determine net income.

Usually the realization of gross revenue means that capitals, invested
in goods or services, revert again to cash or claims to cash. Costs of goods
or services mean capitals invested in goods or services.

The accounting practice for capital recovery is to absorb the entire
costs of goods or services which are beneficial to an inflow of gross revenue.

It indicates that the amount of capitals invested in goods or services
is subtracted from the amount of capitals which revert again to cash or
claims to cash.

If attention is directed to capital recovery, the common conception is
that net income means the excess of the amount of capitals recovered over
the amount of capitals invested in goods or services.

According to the principle of matching, revenue, meaning accomplish-
ment, is matched with expense, meaning effort. The investment of capitals
indicates effort, while the recovery of capitals indicates accomplishment.

In absorbing costs of goods or services, it is necessary to consider what
sections of capitals, invested in goods or services, have been recovered.

One of the important problems is that the sections of capitals recovered
should be measured within the limit of an accounting period. In the case of
plants or equipments, capitals invested in them are recovered over the period
containing more than one accounting period; during which time they are
devoting their services to operations. Insofar as the sections of capitals
recovered are measured within the limit of an accounting period, it is necessary
to measure what sections of capitals invested in them, based on some objec-
tive criteria, such as mathematical law. The typical example for this measure-
ment is the depreciation procedure in plant accounting.

Sometimes, the pool concept is adopted in absorbing the costs of pro-
perties. The application of the weighted-average method for inventory assets
or the retail inventory method is a typical case. If defined strictly, the lifo
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or fifo method can also be included in this category, since the assumption
that “last-in first-out” or “first-in first-out” is nothing but a hypothesis. In
plant accounting, group or composite depreciation belongs to this category.

Under these circumstances, the central theme of modern accounting is
how to cut through a continuing stream of costs and correctly assign portions
to the present and to the future.

In this connection, importance is attached to the fact that the fore-
going assignments should be made so that all the costs of plants or equip-
ments, or all the costs of assets intermingled into a pool, may be absorbed,
in the long run, when capitals, invested in these properties, have been entirely
recovered.

Another problem is raised, in connection with the application of the cur-
rent cost or replacement cost approach.

Generally speaking, there are two different aspects in plant accounting;
replacement accounting and retirement accounting. In replacement account-
ing, the cost of a plant is absorbed on a replacement cost basis, while in retire-
ment accounting the cost of a plant is absorbed on an original cost basis.

The procedure for plant accounting, in the double account system in
England, is included in the former category while modern accounting should
be classified in the latter category.

Therefore, if it is desirable to measure the operating result at the current
price level, the amount of capitals invested in goods or services should be
restated on a current cost basis. Or if a specific section of capitals, committed
to an enterprise, must be invested in a certain constant quantity of goods or
services continuously, such capitals should be restated on a replacement cost
basis.

If the current cost approach or the replacement cost approach is applied in
modern accounting, the balance resulting from the discrepancy between
original cost and current cost or replacement cost is credited or debited
to the adjustment account; which means the account for neutralizing profits
or losses resulting from the changes in price level.

This adjustment account is sometimes offset by the plant account or the
inventory account. In this case, attention should be directed to the problem
of how to deal with the adjustment account.

Current cost depreciation, replacement cost depreciation, or reinvestment
depreciation in plant accounting are included in this category.

According to prevailing opinion, modern accounting means income ac-
counting which is a method to find out net income by comparing the outflow
of services and the inflow of services.

However, attention should be directed to the fact that enterprise activity
is nothing but the activity of circulating capitals committed to an enterprise.

The central theme of accounting is to absorb the costs of goods or services
reasonably, in accordance with the process of capital recovery, and then,
to determine net income suitably for measuring the periodic effect of opera-
tions.

In this study, we deal mainly with the problem of what cost of a property
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is absorbed and when it has been entirely absorbed, what connection it has
with prevailing accounting practices and theories.

Generally speaking, the terms “original cost approach”, “current cost
approach”, or “current value approach” seem to be used as a standard for
evaluation of goods on hand in the financial statement. Under the current
value approach, accountants are liable to think that the restatement of costs
of assets are necessarily accompanied by reflecting the difference between ac-
tual cost and current cost in periodic income.

One example for this definition is seen in the theory of Prof. Schmalen-
bach. Current cost approach is, in his theory, expressed by the term “current
value principle” (Zeitwertprinzip). Its aim is to reflect the extraneous profits
or losses (Aussengewinn oder Aussenverlust) in periodic income. For this
reason, this principle is opposite to the realization principle (Realisations-
prinzip), on which the extraneous profits or losses of goods on hand at the
year-end are carried forward to the period during which these goods are sold.
(E. Schmalenbach, Dynamische Bilanz, 7 Auflage, S. 173)

Insofar as Prof. Schmalenbach’s current value approach is applied, it
is not consistent with the scheme of determining income in accordance with
the process of capital recovery, referred to above.

One of the defects in his theory is that the adjustment account for equ-
ilibrium, inevitably accompanied by restating the costs of assets on the
basis of other than original cost, is treated inconsistently.

In case goods on hand, in actual existence, are revalued on a current value
basis, their adjustment accounts are directly treated as current profits or
losses, as stated above. Meanwhile, goods already sold or used for production,
are revalued on a current value basis, their adjustment accounts are eliminated
by understating the asset account, if the accounts mean extraneous profits,
and eliminated by overstating the asset account, if the accounts mean ex-
traneous losses. As a result of such a treatment of the adjustment account,
the asset account is shown on the credit side if the adjustment account ex-
ceeds the asset account. To illustrate the nature of the asset account on the
credit side, he defines it as the adjustment account for current value deprecia-
tion (Ausgleichskonto fiir Zeitwertabschreibungen), in plant accounting, or
as an allowance for stock maintenance (Riickstellung fiir Lagererhaltung), in
inventory accounting. (E. Schmalenbach, ibid. 7 Auflage, S. 186, 207). In
his illustration, the nature of these accounts is quite obscure. He does not
clarify why it is necessary to record such special accounts, instead of asset
accounts, only in case the accounts are shown on the credit side.

Whether in the case of goods on hand or of goods already sold or used
for production, the adjustment accounts, meaning extraneous profits or losses,
are accompanied by restating costs on a current value basis. Insofar as the
adjustments accounts mean extraneous profits or losses, their treatments
should be consistent.

The foregoing confusion of treatments is due to the fact that the term
“current value approach” is used as a standard for evaluation of goods on hand
in the financial statement, according to the prevailing custom. If it is used as
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a standard of measurement of cost to be absorbed in the profit and loss
statement, this confusion may be eliminated. The question as to how to deal
with the adjustment account is another problem.

Insofar as attention is directed to the process of capital recovery, the
prevailing terminology of cost approaches, referred to above, should be scru-
tinized.

Insofar as income is determined in accordance with the process of capital
recovery, even extraneous profits or losses should be treated in the same way
as operating profits or losses. The extraneous profits or losses in goods on
hand at the year-end should be carried forward to the period during which
these goods or their parts will be disposed, so that their profits or losses may
be reflected in periodic income when capitals invested in these goods or their
parts revert to cash or claims to cash.

However, if attention is directed to the continuity of an enterprise, it
might be necessary to deal with extraneous profits or losses, exceptionally,
in a different way from operating profits or losses. To maintain operations
continuously, the extraneous profits of goods are sometimes eliminated from
income despite the fact that capitals invested in them have already been
recovered, as shown by current cost depreciation.

If neutralization is defined as treating neutral, items which are not
related to income determination, whether eternally or temporarily, the aim
of neutralization lies in maintaining continuous operations.

The central theme of neutralization in the current cost approach lies in
problems concerning what extraneous profits should be neutralized and how
to deal with these profits subsequently, from this point of view.



