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This paper is an implementation of "TISA: The Total Incomes System of
Accounts" [I] with specific, if preliminary, estimates for 1959 and 1969.
That earlier paper referred to the United States National Income and
Product Accounts as a remarkable construct, appropriately hailed as the best
available single measure of the progress of the economy as a whole and of
overwhelming value in economic analysis and the formation of policy. Those
valued accounts have, however, been criticized as inadequate or misleading
measures of economic welfare. And except for several specific imputations, they
do of course restrict themselves essentially to market activity and are incomplete
measures of consumption and capital accumulation.
Picking among and combining various extensions to be found in the United
Nations system of accounts, and in work of Richard and Nancy Ruggles [I 11 and
[12], Juster [3] and [4], Nordhaus and Tobin [lo], Kendrick [5], McElroy [6] and
[7], and our own earlier papers [I] and [2], we are now utilizing the framework
of the Bureau of Economic Analysis Income and Product Accounts of the
United States to build a set of extended accounts for all of the years since 1946.
We hope to be able to use them on at least an experimental basis in new
estimates of basic structural relations involving consumption, investment and
production as well as to present additional measures of income and product and
its distribution.
We may list our major extensions and revisions of the conventional BEA
accounts as follows:
1. Defining consumption as the total of household purchases of nondurable
consumption goods and services and all production of other consumption
services whether by enterprises, government or households, whether sold in the
market or not.
2. Measuring capital accumulation as the total of acquisitions of capital
throughout the economy rather than in the business sector alone, and including
intangible as well as tangible investment.
3. Adding to income, product and capital accumulation the net revaluations-capital gains net of increases in the general price level-on tangible
capital.
4. Adding new imputations of consumption and capital accumulation
where they are not effected in market transactions, most prominently in unpaid
housework and education.
5. Treating expenses related to work and much of government output as
intermediate while counting much of media services now purchased by business
as consumption transferred to households.
In addition to a national income and product account, we offer separate
sector accounts for business (combining all corporate and noncorporate private
enterprises other than nonprofit institutions), nonprofit institutions, government
enterprises, government, and households. Debits in the national accounts are the
sum of the individual sectors and net income originating in the rest of the world.
'A fuller, if now somewhat modified, set of concepts and definitions underlying our accounts is
to be found in [I].

The national accounts allocate total gross product among the categories of
consumption, gross domestic capital accumulation, net foreign investment and
net transfer payments to foreigners.'
Credits of the business sector display the BEA gross domestic product for
business and various additions and subtractions relating to differences between
the BEA and TISA in definitions of the business sector and of intermediate
product. We place the net space rent of owner-occupied nonfarm dwellings in
households and the rental value of buildings owned and occupied by nonprofit
organizations in the nonprofit sector. We also separate government enterprise
product from business. Since we are interested in total factor and nonfactor
incomes and charges rather than merely market output, we add subsidies to
credits instead of subtracting them from debits or charges against gross national
product. We also add an estimate for "expense account items of consumption,"
which is put in debits as an additional imputation in labor income.
Other items treated as intermediate products by the BEA but which we
include in final output are business investment in research and development and
media support. The first is a component of intangible investment and an addition
to business income. The second involves an addition to consumption (in the form
of entertainment and other services of television and radio broadcasting and
newspapers and magazines) included in business transfers on the debit side of
the account.
Where the BEA treats all goods and services purchased by government as
final product, however, we include a major amount of government product, most
importantly military and police services, as intermediate in the output of other
sectors. In fact, there is a rough correspondence between our estimates of
intermediate product furnished by government and the indirect taxes which may
be thought of as paying for them. Hence, in each sector we net intermediate
product from government against indirect taxes. The output of police services,
for example, is thus treated in the same way when it is provided by local
governments and essentially paid for by taxes, as it would be if it were provided
by a private protection agency. In both cases TISA counts the output only once,
as it is produced, and not again as part of value added of the business or other
sector receiving it.
For nonprofit institutions, output plus intermediate product transmitted
from government is allocated among consumption and capital accumulation.
Government enterprise income and product is allocated among sales,
transfers of consumption and investment, and accumulation in the form of net
revaluations.
Allocation of credits of government income and product proved complex.
Essentially, for most items, output was first assigned to government functions on
the basis of compensation of employees and other charges against product. The
output so assigned, plus the associated value of intermediate product received by
government from other sectors, was then distributed among the other sectors
and among consumption, capital accumulation and intermediate product, on the

he last two items would in effect equal TISA net exports. These would be BEA net exports
minus interest paid by government to foreigners which, consistent with our inclusion of government
interest in national income, we treat as an import.

basis generally of compensation of employees and the functional characteristics of
the output.
In the household sector we include the capital services of durables and
semi-durables-imputed interest and capital consumption-and of inventories.
We impute the value of labor services in households on the basis of estimated
time devoted to household labor and the mean compensation per employee for
domestic ~ e r v i c e In
. ~ addition, an imputation is made for opportunity costs of
students' time, taken from Kendrick [5] for 1969 and extrapolated back to
1959.~These are credited to investment in education and training. On the basis
of time devoted, we also allocate some of nonmarket household product to
investment in child rearing, adding this to Kendrick's market expenses for child
rearing investment.
In many cases, our total output, allocated on the credit side of the account,
depends upon the imputations of income and other charges on the debit side.
These offer a number of departures from conventional accounts.
Looking at the national income and product, labor income consists of
compensation of employees-the sum of corresponding items in individual
sectors and the rest of the world, taken from the BEA National Income and
Product Accounts-and several imputations, from all of which we subtract
expenses related to work. Expense account items of consumption, opportunity
costs of students, and unpaid household work are all net additions to national
income and product. The opportunity costs of the self-employed, however,
involve merely a reallocation; they are netted out of net operating surplus.
Expenses related to work, which are subtracted to arrive at labor income,
comprise transportation costs for getting to and from jobs. They might in
principle include more, such as some extra costs of clothing and lunch in
connection with being away from home, but do not.
Net imputed interest in the business sector does not affect total income
because it is subtracted from corporate profits and private noncorporate income
in arriving at the net operating surplus. Imputation of interest in the other
sectors, however, does represent a net addition to income and product, except
for the interest on equity in owner-occupied nonfarm housing, which reduces
rental income on such housing. Consumer and government interest paid are both
included in our income and product accounts. However, they do not affect total
income and product in the household and government sectors since the interest
component in these sectors is gross imputed interest, against which they are
charged.

3 ~ the
n paper presented at York we used estimated times devoted to various categories of
household activities and wage rates for similar activities outside the household. The mean compensation per domestic worker was applied then only to a residual of time for which no specific wage
rates were found. We have abandoned that method in this published version because the currently
available wage rates, as for male janitors to apply to household cleaning, seemed too remote and
questionable. The imputations for household service are now somewhat less than in the paper
presented at York.
4~endrick's1966 estimate was projected to 1959 on the basis of changes in average annual
compensation and school enrollment of those 14 years of age and older.

Net revaluations presented in the accounts are restricted to tangible (and
n ~ n h u m a n )capital,
~
that is, land, owner-occupied housing, all other structures
and equipment, consumer durables and semidurables, and inventories. We have
also prepared estimates of net revaluations on intangible capital in research and
development, education and training, and investment in child rearing and health.
We have not, however, included them, partly because of difficulties in putting
together reasonably well documented figures. We might argue, moreover, that
net revaluations or capital gains for intangible capital are not on the same plane
as those for tangible capital in that such gains are rarely realized directly and, in
the case of human capital, the conceptual market analog is generally illegal in
non-slave economies. In any event, our private, preliminary estimates do not
suggest that these magnitudes were large for either 1959 or 1969.
It should be noted that we have assumed that all research and development
capital, wherever produced, is used in the business sector and that all human
capital, wherever produced, is used in the household sector. The return to
intangible capital is then assumed to be reflected in business and labor income.
Intangible capital consumption is subtracted from income originating in the
business and household sectors to arrive at what we call "net income originating," which is analogous to "income originating" in the other sectors.
Nonincome charges against gross national product include media support
(under business transfer payments) and uncompensated factor services.
Uncompensated factor services include the services of volunteers in nonprofit
institutions and the difference between what might have had to be paid for
military draftees in a free market and their actual remuneration by government.
A similar imputation for underpayment to jurors is included under "other."
Capital consumption allowances for tangible business and government
property are essentially taken from the BEA, either the national income and
product accounts [13] or special published [14] and unpublished tabulations,
inclusive of capital consumption adjustment, which puts them on a straight-line,
replacement cost basis. We have subdivided capital consumption allowances into
those for original cost and those for revaluations. The latter correspond, in the
data taken from the BEA, to "adjustment of consistent accounting at historical
cost to current replacement cost."
Capital consumption allowances for household durables were taken from
unpublished tabulations of Helen Tice of the Flow of Funds section of the
Federal Reserve Board. Investment in household semidurables includes expenditures for shoes and other footwear, clothing and other accessories, and semidurable home furnishings (lines 11, 13 and 33, respectively, of Table 2.6 in
NIPA [13]). Straight-line depreciation with a three-year life is applied to these
expenditures to derive capital consumption on original costs. Total capital
consumption is calculated by depreciating investment in constant dollars
and then reflating to current or replacement cost by application of relevant
price deflators. The difference between the resultant total or replacement cost
'we depart from the usage of Kendrick, who counts child rearing as investment in tangible
human capital. We choose to classify all human capital, as well as investment in research and
development, as intangible.

depreciation and the original cost depreciation constitutes our capital consumption allowances on revaluations.
For intangible capital, series of gross investment in research and development, education and training, health, and the market costs of child rearing
are taken from Kendrick. H e applied declining-balance depreciation to intangible capital, however, in part to be consistent with his declining-balance depreciation on tangible capital. I have long felt that straight-line depreciation with
appropriate lives generally offers a better measure of the decline in value of
capital assets. Because of the nature of discounting of future returns many assets
in fact lose little or no value, or even appreciate, in the early years of their lives.
Kendrick recognized the slow initial depreciation or early appreciation on
much of his human and intangible capital. H e therefore applied a variety of
methods, including delaying the start of depreciation on human capital and on
applied research and development, and infinite lives for investment in basic
research and development. We have, with some misgivings, followed Kendrick
on basic research and development but have used undelayed twenty-year,
straight-line depreciation for the applied portion. We have chosen to apply
to all human capital uniform straight-line depreciation with a fifty-year life, which
last was found to result in approximate coincidence over recent years between the
resultant calculations of changes in gross human capital stock and those estimated
by Kendrick on a disaggregated basis. We have used as an implicit price deflator
for intangible capital investment the ratio of Kendrick's current dollar to constant
dollar aggregates of such investment.
Our underlying net stocks of intangible capital are hence generally more
than those reported by Kendrick. Our capital consumption allowances, given the
general growth in intangible investment, are less. These differences prove
irrelevant to other elements in the accounts, however, since we make no
imputation for interest on intangible capital, assuming as indicated previously
that it is included in business and labor income, and since we have at least
currently excluded net revaluations on intangible ~ a p i t a l . ~
Stocks of land, structures and equipment largely correspond to those utilized in our "Capital Gains. . ." paper [2], with structures and equipment coming
from the BEA and a number of unpublished breakdowns furnished by John
Musgrave. Land estimates were taken from unpublished tabulations made
available by Helen Tice and estimates published by Grace Milgram [8].
We have obtained from the BEA unpublished data on government enterprise capital stocks and have prepared estimates of imputed interest, capital
consumption and net revaluations on these stocks. The attempts to separate
from the government sector all of the payments and imputations related to
government enterprise capital turned out, however, to entail more complicated
revisions than we were prepared to undertake at this time. We have therefore, at
least to this point, continued the BEA practice of excluding capital stocks from
government enterprise accounts, treating all government enterprise land, plant
and equipment, but not inventories, as if they were owned by government
directly.
6 ~ enational
t
income and net national product are of course greater to the extent that capital
consumption allowances are less, but gross national product is unchanged.
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We have departed from the TISA framework laid down in 1975 in a
number of instances, either because of problems in securing or processing data
or because of some second thoughts on what would be most appropriate. For
one thing, we have aggregated the proposed corporate and noncorporate
subsectors into one business sector. Also, we have not combined business with
nonprofit institutions and government enterprises in a single enterprise sector as
originally contemplated.
We have deleted the investment mobility category which we had originally
thought to take from Kendrick. I would not be disposed to argue the point too
strongly one way or the other but the notion of imputing output to idleness, a
major element in Kendrick's mobility investment, seems to depart from the
concept of accounting for goods and services produced, even though not necessarily in or for the market, which underlies our accounting framework.
We have, similarly, continued to exclude all other imputations for leisure
time, such as were presented by Nordhaus and Tobin. One may well concede
that two societies with equal total incomes as we define them are unequal in
achieved welfare if they have different quantities of leisure (all of course on a per
capita basis). We do not claim, however, to measure all aspects of social welfare
in our total incomes accounts. There is much, from the comforts of weather
to the pleasures of sex, that perhaps can and should be measured-but not
here.
The credit side of the national income and product accounts allocates total
output among consumption, domestic capital accumulation, net foreign investment and transfers to foreigners. The last two items are taken directly from the
BEA accounts. Consumption and domestic capital accumulation cannot be
arrived at, however, by simple aggregation of our own sector accounts. Rather
they are the sum of consumption and investment expenditures available from the
BEA, with some reallocations, plus the additional imputations of consumption
services and capital produced in households and government. Total investment
in education and training, research and development, and health, and sectoral
allocations where available, were taken from Kendrick. Like Kendrick, we count
half of health services output as consumption and half as investment.
Government intermediate product transferred to business and government
enterprises is presumed to be included in the value of consumption and investment expenditures for goods produced and sold by those sectors. For government enterprises, we add an imputation of consumption and investment equal to
the sum of negative surpluses and our imputed interest, which may be taken as
subsidies of government enterprise output. The allocations between consumption and investment, as with subsidies themselves, followed the ratios of all other
consumption to investment (at original cost).
The contribution of households to consumption and capital accumulation
was taken as the sum of household output and the intermediate product from
government that went into that output. In practice, all of the charges against
gross household product were allocated to consumption or accumulation except
a small portion of indirect taxes not related to owner-occupied housing. It did
not seem clear that those taxes should be counted in the output of the household
sector.
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In imputing the production of consumption and capital in the nonprofit
sector we have again added intermediate product transferred by government. To
calculate total consumption in our national income and product accounts we
have then subtracted the nonprofit compensation of employees. We may have
omitted from total consumption and investment, however, some final product
corresponding to intermediate product purchased by nonprofit institutions from
other sectors.
In view of the difficulties encountered thus far in being precise, and for some
other reasons, known, suspected and perhaps unknown, we may expect some
statistical discrepancy, in addition to that already recorded by the BEA, between
total charges and credits of gross national product.

The numbers in the national income and product account and in the five
sector accounts can largely tell their own stories. Table 7 puts together the
estimates of gross national product, net national product and net national
income and Table 8 offers selected BEA-TISA comparisons.
First, looking at the national accounts, we note that our imputations are
only a modestly smaller component of labor income than the traditionally
measured compensation of employees, $213 billion as against $280 billion in
1959 and $422 billion as against $571 billion in 1969. By far the largest of the
imputations, not surprisingly, were for unpaid household work, amounting to
$137 billion and $268 billion in the two years. Opportunity costs of students rose
very substantially from 1959 to 1969, in part because of a large increase in the
number of students.
The opportunity costs of self-employed are very likely underestimates,
based upon earnings of employees in various major industry groups. One might
expect the labor time of the self-employed to be more valuable than that of
employees. (Underestimates of the opportunity costs of self-employed would
not affect our measure of national income, however, because this imputed labor
income, it will be recalled, is in turn subtracted in arriving at net operating
surplus.)
Our imputed interest estimates, based partly on various presumably
appropriate rates employed by Kendrick [5] and Juster [3], were large.' Thus net
imputed interest, over and above interest paid, came to $97 billion in 1959 and
$241 billion in 1969. Subtraction of all of the imputed factor incomes in
business, both labor and capital, reduces the net operating surplus to $17 billion
in 1959 and to a deficit of almost $15 billion in 1969. From the total for these
two years it would appear that, even after capitalization of business research and
development expenditures, what might be considered entrepreneurial profits is
readily attributable to labor and capital income.
7 ~ the
n business sector, corporate bond rates were applied, 4.65 percent for 1959 and 7.36
percent for 1969. For nonprofit institutions and for households, FHA mortgage rates of 5.98 and
7.99 percent were used for land, dwellings, structures and nonprofit equipment and, following Juster,
15 percent was applied to consumer durables and semidurables in both years. For government
capital we used the yields on long-term government bonds, 4.08 percent in 1959 and 6.1 percent in
1969.

The large net imputed interest on ,owner-occupied nonfarm dwellings converts the BEA rental income into sharply negative figures in our accounts, -$9
billion in 1959 and -$30 billion in 1969. This suggests one or a combination of
three possibilities: 1) the BEA is underestimating space rent on owner-occupied
housing and hence its residual of rental incomes; 2) there are significant advantages of home-owning, captured by neither the BEA nor us, which may include
both notorious tax advantages and extra, feasible opportunities for nonmarket
output and psychic income; 3) there are substantial positive net revaluations or
capital gains expected on owner-occupied dwellings and the land associated with
them, along with substantial debtor capital gains, not considered in this paper, in
the inflation-induced decline in the real value of mortgages.
Inclusion of estimated net revaluations does indeed result in positive net
surpluses for both years, $23 billion in 1959 and $13 billion in 1969. A reward
to entrepreneurship may after all be found in capital gains, as perhaps we should
have expected.
The national income figures of $612 billion and $1249 billion may be
misleadingly high in that they include the income earned or imputed in producing intangible capital without subtraction of intangible capital consumption.
Such subtraction brings us to our "net national income," $536 billion for 1959
and $1103 billion for 1969, which is essentially comparable to national income
in BEA accounts. Table 8 reveals that BEA national income was only 74.1
percent of TISA net national income in 1959 and 69.6 percent of TISA net
national income in 1969. Put inversely, TISA net national income was some 34.9
percent and 43.6 percent more than BEA national income in 1959 and 1969.
The differences can be accounted for, and more than accounted for, by the items
of unpaid household work and opportunity costs of students.
Our movement from net national income to net national product offers
some items not found in the traditional BEA accounts. First, we include in
business transfer payments estimates of media support of $6.6 billion in 1959
and $12 billion in 1969. As pointed out earlier, these constitute output of
television, radio, newspapers and magazines which are netted out of the conventional accounts as intermediate product purchased by one business from
another. Paradoxically, in the BEA accounts, gross national product, net
national product and national income would all rise if more of our television and
radio industry were nationalized as in much of the rest of the world. For its
output would then be treated as final product purchased by government. The
TISA figures would be essentially unaffected by nationalization of the broadcasting industry.
The new item of uncompensated factor services comes to $8 billion in 1959
and $22 billion in 1969. The figure for the latter year was exceptionally large
because of the magnitude of the imputation for uncompensated military service
in connection with the war in Vietnam.
Intermediate product transferred from government came to $53 billion in
1959 and over $111 billion in 1969. Netting them against indirect taxes may be
taken to suggest that they are essentially akin to goods and services purchased by
business from any other producer, paid for by taxes where government is the
producer.
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Our statistical discrepancies turned out happily to prove modest in both
years. We of course inherited the BEA statistical discrepancy in constructing our
accounts. Our trivial "additional discrepancy, business sector" stems essentially
from use of rounded published numbers in some instances where unpublished
data to millions of dollars were not readily available.* The statistical discrepancy
we list under "other" is what has been added in our TISA extensions. It came to
-$1.1 billion in 1959 and -$0.5 billion in 1969.
Total capital consumption allowances of $210 billion in 1959 and $379
billion in 1969 are replacement cost estimates, conceptually similar to the BEA's
new capital consumption allowances with capital consumption adjustment. Our
tangible capital consumption allowances are considerably larger than those of
the BEA national income and product accounts because ours include consumption of capital in government, households and nonprofit institutions. It may be
useful to note that capital consumption allowances on tangible capital attributable to revaluations, or the differences between replacement cost and original
cost, are roughly matched by the positive net revaluations of 1959 and 1969,
somewhat less for 1959 and somewhat more for 1969. In the latter year, net
revaluations came to almost $28 billion while the increase in capital consumption allowances attributable to replacement cost accounting was only $22 billion.
This suggests rather forcefully the inconsistency in reducing income to reflect the
depreciation on increases in property values while not adding to income the
increases in property values themselves.
The revaluation components of capital consumption allowances on
intangible capital were particularly large, reflecting presumably the fact that as
real per capita output rises, wages increase more rapidly than prices. The
replacement cost of human capital, at least by these measures, is very much
higher than its original cost of production.
TISA net national product was $541 billion in 1959 and $1,115 billion in
1969. By comparison, BEA net national product was 81.4 percent of that of
TISA in 1959 and 76.5 percent in 1969. These ratios are both significantly
higher, by some 7 percentage points, than those noted previously for net
national income. This relates chiefly to our reduction of net national product by
intermediate product transferred from government, which we view as double
counted by the BEA as both product of government and product of the BEA
business sector which uses the government output as its own input.
TISA gross national product was $751 billion in 1959 and $1,494 billion in
1969. BEA gross national product was only 64.8 percent of TISA gross national
product in 1959 and 62.6 percent in 1969. The GNP comparisons, however, can
be misleading because gross national product in both cases includes the double
counting of capital consumption, and capital consumption is much larger in the
broadened TISA categories of capital.

'~ndividualitems are listed in our accounts to whatever degree of accuracy was provided in their
source, generally to millions of dollars but to tens of millions in Kendrick's data and to only hundreds
of millions in some few of the figures taken from the BEA published accounts [NIPA, 131. While we
have generally done no further rounding, our totals in many cases can hence be presumed accurate to
no more than tens of millions, and, in some instances, hundreds of millions.

Viewing the credit side of the national income and product accounts, we
note that TISA consumption totals $403 billion for 1959 and $774 billion for
1969, figures some 30 and 33 percent greater than the personal consumption
expenditures listed in the BEA accounts. The expense account items of
consumption clearly contribute only small portions of the differences, although
a more comprehensive effort to impute such items would be likely to increase
their amount. Subsidies allocated to consumption are even more modest in
magnitude; the media support is somewhat greater. Transfers from government enterprises, essentially the negative surpluses akin to subsidies, are also
modest.
We do impute a significant amount of government production to consumption, $17 billion in 1959 and more than $44 billion in 1969. These magnitudes
stem from sums of estimates of services of government relating to health,
sanitation and sewage, transportation (including highways, air and water), parks
and recreation, and a broad welfare category including public housing and
community development. In current BEA accounts these services, or expenditures for the capital that provides them, are all lumped into final product
purchased by government.
Our capital services of durables and semidurables add up to more than the
comparable items in the BEA personal consumption expenditure series, including both our three-year straight-line depreciation charges, and an imputed
interest calculated as 15 percent on net stocks, taking the rate from Juster [3]
and the stocks from perpetual inventory accumulation. The predominant factor
in the excess of TISA consumption over BEA consumption, however, is our
imputation of a value to unpaid housekeeping services. The great bulk of these
are allocated to consumption, the exception relating to child rearing investment.
Our gross domestic capital accumulation of $348 billion in 1959 and $719
billion in 1969 are between four and five times the BEA gross private domestic
investment figures. In 1959, BEA GPDI constituted only 22.3 percent of TISA
gross domestic capital formation and in 1969 the figure was an even lower 20.3
percent. BEA net private domestic investment was only 22.7 percent of TISA
net domestic capital formation in 1959 and that ratio was a still lower 18.7
percent in 1969.
Our gross tangible investment at original cost was $179 billion in 1959 and
$326 billion in 1969, both figures themselves well over twice as large as BEA
gross private domestic investment. The differences relate in small part to the
nonprofit institution investment in structures and equipment of $2.6 billion in
1959 and $5 billion in 1969, and to the corresponding government enterprise
investment, here listed separately, of $3.2 billion in 1959 and $6.7 billion in
1969. The major components of the excess of TISA tangible capital accumulation over that of the BEA are to be found in government investment, $27 billion
in 1959 and $40 billion in 1969, and in household investment in durables, $42
billion in 1959 and $85 billion in 1969, and semidurables, $29 billion in 1959
and $50 billion in 1969. (The magnitudes of our investment in inventory additions are small for government and very tiny for households, in the latter case
because only nondurable goods, assumed conservatively to last on the average
two weeks, are included in household inventories.)
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We have included in our domestic capital formation major amounts of
intangible investment which are of course not included as such in the BEA
accounts. Our totals for intangible investment were $161 billion for 1959 and
$362 billion for 1969. As mentioned above, most of the components are taken
directly or projected from Kendrick [5]. We have, however, added to Kendrick's
child rearing investment, based entirely on market expenses, imputations for
household labor services related to child rearing, amounting to some $26 billion
in 1959 and $52 billion in 1969.
Research and development investment totaled $13 billion in 1959 and $26
billion in 1969. Much of this was done by government, more than $8 billion in
1959 and $15 billion in 1969, and assumed transferred, along with nonprofit R
and D investment, to the business sector.
Education and training investment is produced largely in government and in
households (the opportunity costs of students). Here too, we assume that all of
the resultant capital goes to one sector, in this case households. The total
magnitudes are substantial, $71 billion in 1959 and $192 billion in 1969.
Half of health services was classified in consumption. The half shown as
intangible investment, also transferred to households, amounted to $12 billion in
1959 and $28 billion in 1969. Child rearing investment totalled more than $64
billion in 1959 and more than $115 billion in 1969.
Small amounts of subsidies and government enterprise transfers, akin to
subsidies, are allocated to investment, magnitudes of about $1 billion and $3
billion in the two years. Of more substantial size are net revaluations of $6
billion in 1959 and more than $27 billion in 1969. Sizable portions of these are
related to increased values of land, whether due to development or greater
scarcity. In 1969 there were large capital gains of $32 billion in structures and
equipment but losses in 1959, and losses in both years in household durables and
semidurables and in inventories.
Turning to rates of growth of investment and capital formation, while
comparisons in constant prices would be more meaningful, our available current
dollar figures, shown in Table 8, are striking. Per annum growth in BEA gross
private domestic investment from 1959 to 1969 was only 6.55 percent; that of
TISA gross domestic capital formation was virtually a full percentage point
higher, at 7.52 percent. The difference is even greater on the net investment and
capital formation figures, with the BEA showing a rate of growth of 7.32 percent
per annum from 1959 to 1969 while our TISA estimates indicate a 9.42 percent
rate of growth, more than 2 percentage points higher. These compare with
estimates of the rate of growth of consumption which are 6.5 percent for the
BEA personal consumption expenditures and 6.75 percent for the TISA
consumption estimates.
Further, while BEA net private domestic investment was 7.14 percent of
BEA net national product in 1959 and only a slightly higher 7.47 percent in
1969, the comparable ratios of TISA net domestic capital formation to TISA net
national product were 25.58 percent and 30.53 percent, respectively. The large
and rising TISA ratios stem significantly from net intangible capital formation
(excluded by the BEA), 15 percent of net national product in 1959 and 18.8
percent in 1969. Concerns that investment in the U.S. has been too small and

not growing sufficiently rapidly, usually related to BEA-type investment, would
confront quite different sets of numbers in our more comprehensive TISA
measures of capital f ~ r m a t i o n . ~
Let us look now at individual sectors, although some of their major elements have already been discussed in connection with the national account.
Beginning with the business sector, we should note that imputed factor incomes
in business largely wipe out the operating surplus, bringing the "net operating
surplus" to -$23 billion in 1969, but then much of this latter deficit was
cancelled out by positive net revaluations. Also, while we have credited business
investment in research and development of $4 billion in 1959 and $10 billion in
1969 to the operating surplus and business income, this does not fully offset the
capital consumption on all research and development (since R and D capital is
all considered held in the business sector) of $5 billion in 1959 and almost $12
billion in 1969. The implications of different treatment of these stocks of R and
D capital can readily be inferred from the breakdown of intangible capital
consumption allowances.
The credits of the business income and product accounts indicate explicitly
the factors in differences between BEA gross domestic product of business and
TISA gross business product. Exclusion from the business sector of net space
rent of owner-occupied nonfarm dwellings, government enterprise product and
the rental value of buildings owned and occupied by nonprofit organizations
brings the BEA business product down from $428 billion to $396 billion in
1959, and from $798 billion to $732 billion in 1969.
The other differences, relating to disparate conceptions of final as opposed
to intermediate product, are dominated by TISA's intermediate product
received from government, coming to $34 billion in 1959 and $70 billion in
1969. TISA gross business product is less than that of the BEA because of
differences in definition of both sector limits and the lines dividing intermediate
and final product.
Our imputations of consumption services produced by nonprofit institutions, $14 billion in 1959 and $32 billion in 1969, are only modestly higher than
the compensation of employees of nonprofit institutions counted as personal
consumption expenditures in the BEA accounts. TISA imputations of interest
income, net revaluations and particularly the services of volunteers, however,
result in higher estimates of gross nonprofit product, $16.3 billion in 1959 and
$43.5 billion in 1969. With some further addition of intermediate product from
government, $1.4 billion in 1959 and $4 billion in 1969, our allocations then
leave substantial amounts, $4.0 billion in 1959 and $16.9 billion in 1969, to be
credited to capital accumulation. The imputed value of services of volunteers
came to $6.2 billion in 1959 and $11.5 billion in 1969.
With the services of its capital attributed to government, our totals for the
government enterprise sector's gross product came to only $7.7 billion in 1959
'whether we in fact have an optimal mix in capital formation is another matter. On this I have
argued on a number of occasions that there is some reason to expect systematic underinvestment in
human capital and, contrary to some political views, substantial tax advantage, in the United States
at least, to private investment in tangible capital on which interest costs are tax-deductible and
capital gains lightly taxed if at all.

and $12.6 billion in 1969. The sum of the absolute values of negative surpluses,
as categorized in the published BEA accounts, came to $1 billion, with some
uncertain projection, in 1959, and to $2.8 billion by exact summing of the
categories in 1969. The negative surpluses and imputed interest (on inventories),
allocated as transfers to consumption and investment, amounted to $1.9 billion
in 1959 and $2.5 billion in 1969.
TISA gross government product estimates of $80 billion in 1959 and $188
billion in 1969 are considerably higher than the BEA gross figures of $44 billion
and $104 billion. These differences relate mainly to our attribution of income
and product to government capital, with interest imputations of $16 billion and
$43 billion, and capital consumption allowances of $22 billion and $30 billion
for each of the two years. Uncompensated factor services, discussed earlier,
come to $2 billion and $10.5 billion. Since we include an imputation of services
of government capital where the BEA does not, a more meaningful comparison
would be between BEA product (net and gross, which are identical) and our
TISA net government product. Even here, however, after deduction of capital
consumption allowances, we find the TISA product considerably higher, at $59
billion for 1959 and $159 billion for 1969. TISA government product also shows
a markedly higher per annum growth rate, although again in current dollars,
10.43 percent as against 8.95 percent for the BEA.
Except for small amounts of government product accumulated within the
sector (chiefly additions to inventories, some development of natural resources,
and net revaluations when they were positive), all of government income and
product plus intermediate purchases from other sectors are considered transferred, either to households as consumption or investment in education and
training and health, to business as investment in research and development, or to
each of the non-government sectors as intermediate product. Government transfers of consumption came to $17 billion in 1959 and over $44 billion in 1969. The
capital items transferred, shown in detail in the table, totalled almost $35 billion in
1959 and almost $90 billion in 1969.
Details of the household sector not already presented in connection with the
national income and product may best be viewed in the household accounts. The
BEA in effect considers total product of households to be equal to its paid
compensation of employees, that is wages paid for domestic service. As against
these trivial figures of $3.55 billion for 1959 and $4.92 billion for 1969, we
estimate gross household product at some $277 billion in 1959 and $555 billion
in 1969. Approximately half of this is of course attributed to unpaid housework,
$137 billion in 1959 and $268 billion in 1969. The opportunity costs of students
($29 billion and $92 billion) are major imputations of labor income in the
household sector.
Since all human capital stocks are considered held in the household sector,
we also subtract, from the $216 billion and $443 billion of income originating in
the sector in 1959 and 1969, estimates of hhman capital consumption on the
capital invested in child rearing, education and training, and health, $7 1 billion
in 1959 and $134 billion in 1969. Hence, net income originating in households
came to $145 billion in 1959 and $308 billion in 1969. Net household product
totalled $134 billion in 1959 and $288 billion in 1969.

Total household product consumed was $232 billion in 1959 and $439
billion in 1969. Total household product accumulated came to $61 billion in
1959 and $149 billion in 1969. The totals of consumption and accumulation
were some $16 and $33 billion more than gross output in each of the years
because, again as we have explained earlier, it was necessary to include in
household product consumed and accumulated the intermediate product transferred from government.

We confess to a conviction of some accomplishment merely in being able to
implement empirically the conceptual framework of TISA. While not ruling out
the possibility of some offsetting errors, we are heartened at the relatively small
amount of additional statistical discrepancy which has resulted from the vast
extensions we have undertaken. And while our estimates, however complicated
the procedures used, were in many cases crude or even improvised with various
projections, extrapolations and interpolations, we have some hope that, subject
indeed to refinement and improvement, they have currently sufficient credibility
to be of interest.
The main quantitative impact of our revised definitions and concepts is to be
found in imputations of household production, both housework and the opportunity costs of students' time, the imputation of output to the services of
government and household capital, and the attempt to avoid double counting of
what we consider to be the intermediate product of government.
In allocating all of output, except for relatively small items of net foreign
investment and transfer payments to foreigners, to consumption and domestic
capital formation, we have added a great deal to the latter, particularly in the
form of investment in intangible capital. In the BEA accounts these have been
subsumed in government purchases of goods and services for education and
research and development, in business-expensed R and D, in personal
consumption expenditures for health and child rearing and in unmeasured
nonmarket product which we have imputed.
We are impressed at the magnitude of our estimates of capital formation,
including intangible and tangible capital investment, in nonprofit institutions,
government enterprises, government and households, as well as in business.
Conversely, we are impressed by the very small relative magnitude of BEA
investment, running to roughly one-fifth of our total. It seems clear that application of economic analysis to the implications of investment for consumption
and growth must avoid confusing the relatively small quantity of conventionally
measured investment with the much larger amount of more comprehensively
defined capital formation.
Finally, while we feel that we have come a significant way over a rather long
period, we may outline some of the considerable task which we see ahead. First,
we would most welcome criticisms, suggestions and help in improving the
estimates herein presented and the procedures underlying them. We are
completing preparation of a voluminous description of our sources and methods
which we propose to make available to those interested.

Second, we plan to extend these estimates to all of the years from 1946 to
1975, and later as additional data become available. Third, we shall undertake
preparation of comparable estimates in constant dollars. And fourth, we hope to
utilize our new sets of estimates to develop new substantive findings regarding
income distribution and basic behavioral relations bearing on consumption,
investment and production.
This then is hopefully a conclusion to a beginning.

TABLE 1
NATIONAL INCOME AND P R O D U ~ ACCOUNT
Billions of Dollars
1959
1969
DEBITS
1. Labor income
1. Compensation of employees
2. Additional imputations
1. Expense account items of consumption
2. Opportunity costs of self-employed
3. Opportunity costs of students
4. Unpaid household work
3. Less: Expenses related to work
2. Interest
1. Interest paid
2. Net imputed interest
1. Gross imputed interest
1. Land
2. Owner-occupied dwellings
3. Structures and equipment
4. Consumer durables and semidurables
5. Inventories
2. Less: Interest paid
3. Net interest, rest of world
3. Net operating surplus
1. Corporate profits
2. Private noncorporate income
3. Business investment in research and development
4. Government enterprise surpluses
5. Less : Imputed factor incomes in business
4. Rental income on owner-occupied nonfarm dwellings
1. Gross
2. Less: Net imputed interest on owner-occupied nonfarm dwellings
and land
5. Net revaluations
1. Land
2. Owner-occupied dwellings
3. Structures and equipment
4. Consumer durables and semidurables
5. Inventories
6. Net surplus (3 + 5)

7. National income (1 + 2 + 4 + 6)
8. Less: Intangible capital consumption
1. Capital consumption on all research and development
2. Capital consumption on human capital
9. Net national income (7-8)
10. Business transfer payments
1. Media support
2. Other
11. Uncompensated factor services
1. Volunteers
2. Draftees
3. Other

23.464
611.982
76.131
4.981
71.15
535.851

TABLE 1-continued
NATIONAL INCOME AND PRODUCT ACCOUNT
Billions of Dollars
1959
1969

12. Net indirect taxes
1. Indirect taxes
2. Less: Intermediate product transferred from government
13. Statistical discrepancy
1. BEA
2. Additional discrepancy, business sector
3. Other

14. Charges against net national product (9+ 10+ 11+ 12+ 13)
15. Capital consumption allowances
1. Tangible
1. Original cost
2. Revaluations
2. Intangible
1. Original cost
1. On research and development
2. On human capital
2. Revaluations
1. On research and development
2. On human capital
16. Charges against gross national product (14+ 15)

CREDITS
17. Consumption
1. Household expenditures for services and nondurables (less nonprofit compensation of employees)
1. Gross ex~endituresincluded from BEA personal consumption
expenditures (less nonprofit compensatibn of employees)
2. Less: Expenses related to work
2. Expense account items of consumption
3. BEA imputations other than owner-occupied nonfarm dwellings
4. Subsidies allocated to consumption
1. Total included in business income
2. Less: Subsidies allocated to investment
5. Transfers
1. From business
1. Media support
2. Other
2. From nonprofit institutions
3. From government enterprises
4. From government
6. Nonmarket services produced in households
1. Net space rent of owner-occupied nonfarm dwellings
2. Other capital services
1. Durables
2. Semidurables
3. Inventories
3. Labor services
4. k s s : Services allocated to investment

TABLE 1
NATIONAL INCOMEAND PRODUCTACCOUNT
Billions of Dollars
1959
1969
CREDITS-continued
18. Gross domestic capital accumulation
1. Original cost
1. Tangible
1. Structures and equipment and household durables and
semidurables
1. Business
1. Nonresidential
1. Structures
2. Equipment
2. Residential other than owner-occupied nonfarm
dwellings
2. Nonprofit institutions
1. Structures
2. Equipment
3. Government enterprises
1. Structures
2. Equipment
4. Government
1. Structures
2. Equipment
3. Product accumulated
5. Households
1. Owner-occupied nonfarm dwellings
2. Durables
3. Semidurables
2. Change in inventories
1. Business, nonprofit institutions and government enterprises
2. Government
3. Households
2. Intangible
1. Research and development
1. Business
2. Nonprofit institutions
3. Government
2. Education and training
3. Health
4. Child rearing
1. Market expenses
2. Household imputations
2. Subsidies and government enterprise transfers allocated to
investment

TABLE 1-continued
NATIONALINCOME AND PRODUCT ACCOUNT
Billions of Dollars
1959
1969
CREDITS-concluded
3. Net revaluations
1. Land
1. Business
2. Nonprofit
3. Govetnment (including government enterprises)
4. Households
2. Structures and equipment
1. Business
2. Nonprofit institutions
3. Government
4. Households
3. Household durables and semidurables
1. Durables
2. Semidurables
4. Inventories
1. Business (including nonprofit)
2. Government enterprises
3. Government
4. Households
19. Net foreign investment
20. Transfer payments to foreigners (net)
21. Gross national product

6.464
21.098
10.866
0.86
2.332
7.04
-7.822
-4.901
-0.58
-2.491
0.15
-1.04
-0.48
-0.56
-5.772
-5.373
0.628
-0.947
-0.08

27.682
11.267
2.187
1.58
-0.980
8.48
32.117
13.967
2.13
10.540
5.48
-9.20
-6.59
-2.61
-6.502
-1.304
-1.481
-3.657
-0.06

-2.007

-2.000

2.285

2.976

751.304

1493.972

TABLE 2
BUSINESS INCOME AND PRODUCT
Billions of Dollars
1959
1969
DEBITS
1. Labor income
1. Compensation of employees
2. Additional imputations
1. Expense account items of consumption
2. Opportunity costs of self-employed
3. Less: Expenses related to work
2. Interest
1. Interest paid
2. Net imputed interest
1. Gross imputed interest
1. Land
2. Structures and equipment
3. Inventories
2. Less: Interest paid
3. Operating surplus
1. Corporate profits
2. Noncorporate income
1. Noncorporate proprietory income
2. Net rental income of persons
1. Total rental income
2. Less: Owner-occupied nonfarm rental income
3. Business investment in research and development
4. Less: Imputed factor incomes
1. Opportunity costs of self-employed
2. Net imputed interest on tangible capital
5. Net operating surplus
6. Net revaluations
1. Land
2. Structures and equipment
3. Inventories

7. Net surplus (5 + 6)
8. Income originating (1 + 2 + 7)
9. Less: Capital consumption on all research and development
10. Net income originating (8-9)
11. Business transfers
1. Media support
2. Other
12. Net indirect taxes
1. Indirect taxes
2. Less: Intermediate product transferred from government
13. Statistical discrepancy
14. Charges against net business product ( l o + 11 + 12 + 13)
15. Capital consumption allowances
1. Tangible
1. Original cost
2. Revaluations

TABLE 2-continued
BUSINESS INCOME AND PRODUCT
Billions of Dollars
1959
1969

2. Intangible
1. Original cost
1. On business research and development investment
2. On research and development investment transferred from
government and nonprofit institutions
2. Revaluations
1. On business research and development investment
2. On research and development investment transferred from
government and nonprofit institutions
16. Charges against gross business product (14 + 15)

CREDITS

17. BEA gross domestic product, business

18. Less: Net space rent of owner-occupied nonfarm dwellings
19. Less: Government enterprise product
20. Less: Rental value of buildings owned and occupied by nanprafit
organizations
21. BEA-type gross domestic product of TISA business sector
22. Subsidies included in business income
23. Expense account items of consumption
24. Less: Expenses related to work
25. Business investment in research and development
26. Media support
27. Net revaluations
28. Less: Intermediate product from government
29. Gross business product

368.106

690.593

TABLE 3
NONPROFIT INST~TUTIONSINCOME AND PRODUCT
Billions of Dollars
1959
1969
DEBITS

1. Labor income
1. Compensation of employees
2. Less: Expenses related to work
2. Interest
1. Interest paid
2. Net imputed interest
1. Gross imputed interest
1. Land
2. Structures and equipment
2. Less: Interest paid
3. Net revaluations
1. Land
2. Structures and equipment

4. Income originating (1 + 2 + 3)
5. Imputed value of services of volunteers
6. Net indirect taxes
1. Indirect taxes
2. Less: Intermediate product transferred from government

7. Charges against net nonprofit product (4 + 5 + 6)

8. Capital consumption allowances
1. Original cost
2. Revaluations
9. Charges against gross nonprofit product (7 + 8)

CREDITS
10. Consumption

11. Capital accumulation
1. Research and development
2. Education
3. Health
4. Net revaluations
12. Less: Intermediate product transferred from government
13. Less: Expenses related to work

14. Gross nonprofit product

TABLE 4
GOVERNMENTENTERPRISE INCOME AND PRODUCT
Billions of Dollars
1959
1969
DEBITS

1. Labor income
1. Compensation of employees
2. Less: Expenses related to work

2. Interest

3. Surpluses
1. BEA surplus
2. Sum of absolute values of negative surpluses
4. Net revaluations
5. Net surplus (3 + 4)

6. Income originating (1+ 2 + 5)

7. Net indirect taxes
1. Indirect taxes
2. Less: Intermediate product transferred from government
8. Charges against net and gross government enterprise product (6+7)

7.654

CREDITS
9. Sales, minus receipts of intermediate goods and services and expenses related to work

5.145

10. Transfers (interest + negative surpluses)
1. Consumption
2. Investment
11. Net revaluations

0.628

12. Gross government enterprise product

7.654

TABLE 5
GOVERNMENTINCOME AND PRODUCT
Billions of Dollars
1959
1969
DEBITS
1. Labor income
1. Compensation of employees
2. Less: Expenses related to work
2. Interest
1. Interest paid
2. Net imputed interest
1. Gross imputed interest
1. Land
2. Structures and equipment
3. Inventories
2. Less: Interest paid
3. Net revaluations
1. Land
2. Structures and equipment
3. Inventories

4. Income originating (1 + 2 + 3)

5. Uncompensated factor services
1. Draftees
2. Other
6. Charges against net government product (4 + 5)

7. Capital consumption allowances
1. Original cost
2. Revaluations
8. Charges against gross government product (6 + 7)
CREDITS
9. Transfers
1. Consumption items
2. Capital items
1. T o business (research and development)
2. T o households
1. Education and training
2. Health
3. Intermediate product
1. To business
2. To nonprofit institutions
3. To government enterprises
4. T o households
10. Government product accumulated
1. Original cost
2. Net revaluations
11. Gross credits
12. Less: Intermediate purchases from other sectors
13. Gross government product

TABLE 6
HOUSEHOLD INCOME AND PRODUCT
Billions of Dollars
1959
1969
DEBITS
1. Labor income
1. Compensation of employees
2. Imputations
1. Opportunity costs of students
2. Unpaid household work
3. Less: Expenses related to work
2. Interest
1. Interest paid
2. Net imputed interest
1. Gross imputed interest
1. Land
2. Owner-occupied dwellings
3. Consumer goods
1. Durables
2. Semidurables
3. Inventories
2 . Less: Interest paid
1. Owner-occupied dwellings and land
2. Consumer interest

3. Rental income on nonfarm owner-occupied dwellings
1. Gross
2. Less: Net imputed interestson owner-occupied nonfarm dwellings
and land
4. Net revaluations
1. Land
2. Owner-occupied dwellings
3. Consumer goods
1. Durables
2. Semidurables
3. Inventories
5. Income originating (1 + 2 + 3 + 4)
6. Less: Intangible (human) capital consumption

7. Net income originating (5-6)
8. Net indirect taxes
1. Indirect taxes
2. Less: Intermediate product transferred from government
9. Charges against net household product (7 + 8)
10. Capital consumption allowances
1. Tangible (nonhuman)
1. Original cost
2. Revaluations
2. Intangible (human)
1. Original cost
2. Revaluations
11. Charges against gross household product (9+ 10)

TABLE 6-continued
HOUSEHOLD INCOME AND PRODUCT
Billions of Dollars
1959
1969
CREDITS
12. Household product consumed
1. Market (labor services in household)
2. Nonmarket
1. Net space on owner-occupied nonfarm dwellings
2. Capital services other than on owner-occupied dwellings
1. Durables
2. Semidurables
3. Inventories
3. Labor services
4. Less: Services allocated to investment
13. Household product accumulated
1. Original cost
1. Child rearing
2. Education and training
2. Net revaluations
14. Less: Net intermediate product transferred from government
15. Less: Expenses related to work
16. Gross household product

TABLE 7
SUMMARY TABLE, NATIONAL AND SECTOR ACCOUNTS, GROSS AND NET NATIONAL
PRODUCTSAND NET NATIONALINCOME
(1)

(2)

(3)
1959

(4)

(5)

(6)
1969

(7)

GNP

NNP

NNI

GNP

NNP

NNI

(Billions of Dollars)
National
Business
Nonprofit
Government
Enterprises
Government
Households
Rest of World
Discrepancy

TABLE 8
SELECTED COMPARISONSOF BEA
(1)

National Aggregates
BEA Gross National Product
TISA Gross National Product
BEA as % of TISA
BEA Net National Product
TISA Net National Product
BEA as O/O of TISA
BEA National Income
TISA Net National Income
BEA as % of TISA
BEA Gross Private Domestic
Investment
TISA Gross Domestic Capital
Formation
BEA as % of TISA
TISA, Gross Tangible Cap.
Form. at Orig. Cost
BEA GPDI as % of TISA
Gross Tang. Cap. Form. at
Original Cost
TISA Gross Intangible Capital
Formation
BEA Capital Consumption
Allowances with Adjustment
TISA
Tangible
Capital
Consumption Allowances
BEA as % of TISA
TISA
Intangible
Capital
Consumption Allowance
TISA Total Capital Consumption Allowances
BEA as % of TISA Total
BEA Net Private Domestic
Investment
TISA Net Domestic Capital
Formation
BEA as % of TISA
BEA Net Private Domestic
Investment as % of BEA
Net Nat'l. Product
TISA Net Domestic Capital
Form. as % of TISA Net
Nat'l. Product
TISA Net Tangible Capital
Formation without Net
Revaluations
As % of Net Nat'l. Product

AND

(2)
(3)
Billions of Dollars
and Percents
1959
1969

TISA ESTIMATES
(4)

(5)

Percent Changes, 1959 to 1969
Total
Per Annum

TABLE 8-continued
SELECTED COMPARISONSOF BEA
(1)

TISA Net Revaluations
As % of Net Nat'l. Product
TISA Net Intangible Capital
Formation
As % of Net National Product
TISA Investment Subsidies
As % of Net National Product
TISA Consumption
As % of Net Nat'l. Product
BEA Personal Consumption
Expenditures
BEA Personal Consumption
Exp. as % of TISA
Consumption
Net Product by Sectors
BEA Business
TISA Business
BEA as % of TISA
BEA Households and Institutions
TISA Households plus Institutions
BEA as 1
'0 of TISA
BEA Government
TISA Government
BEA as % of TISA

AND

(2)
(3)
Billions of Dollars
and Percents
1959
1969

TISA ESTIMATES
(4)

(5)

Percent Changes, 1959 to 1969
Total
Per Annum
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