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US _AND USSR: COMPARISONS OF SIZE AND USE
OF GROSS NATIONAL PRODUCT*
1955-64

Summa ry

This report presents new estimates of the size of the Soviet
economy compared with that of the United States. The new com-
parisons show the total gross national product (GNP) of the USSR
and each major end use of GNP except defense to be -significantly
smaller than indicated by Previous comparisons. The relative
size of Soviet GNP is lowered by about 10 percent, but that of
investment and government administration is smaller by about
20 percent. The difference is partly the result of a lower esti-
mate of the ruble value of Soviet investment but, more impor-
tantly, of an arbitrary adjustment of the ruble/dollar price
ratios for certain components of GNP. These adjustments
attempt to take into account (1) the lower quality of Soviet dura-
ble goods, which in previous comparisons was assumed to be the
same as in the United States, and (2) the lower productivity of
Soviet workers in health and education and in administration,
for which no allowance was previously made. These adjustments
correct, in part at least, for the most important known biases
in the US-USSR comparisons. The new comparisons are neces-
sarily preliminary and imprecise and are believed still to over-
state the size of the Soviet economy relative to that of the
United States.

The new estimates show that in 1964 the gross national
product of the USSR (US $276. 6 billion)** was considerably less
than half of that of the United States. Consumption of the Soviet
population comparedless favorably than GNP -- well below two-
fifths of US consumption. On a per capita basis, Soviet GNP
was 38 percent of the US level, and Soviet consumption was
31 percent of that of the United States. But Soviet investment,

At

* The estimates and conclusions in this report represent the
best judgment of this Office as of 1 February 1966.
*% In 1963 dollars. Based on the geometric average comparison.
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which reflects the high priority of economic growth, was a
little over two-thirds of US investment, and Soviet defense
expenditures were somewhat more than four-fifths of those
of the United States. These relationships -- depicted in
Figure 1 -- did not change significantly in 1965.

The relative positions of the USSR and the United States
with respect to total GNF and each of the major end uses
shifted significantly between 1955 and 1964, the most
striking changes having occurred in the first four years of
the period. Between 1955 and 1958, Soviet GNP rose from
38 percent to 45 percent of the US level, about where it
stood also in 1964. Soviet consumption increased slowly
as a percent of that of the United States -- from 32 percent
in 1955 to 36 percent in 1964 -- most of the gain having
taken place by 1958. In contrast, dramatic changes
occurred during the period in the relative positions of
investment and defense. The size of Soviet investment
relative to that of the United States rose spectacularly
during 1955-58 -- from 36 percent of the US level to 67 per-
cent, with only a small further gain having been achieved by
1964. The relative size of Soviet defense expenditures, on
the other hand, decreased markedly compared with those of the
United States. In 1955, Soviet defense expenditures exceeded
US expenditures by about 6 percent, whereas by 1958 they
had dropped to 88 percent of the US level, and by 1964 they
were only about 83 percent of the US level. In 1964, Soviet
expenditures for government administration were about
66 percent of those of the United States, compared with
76 percent in 1955,

Important aspects of Soviet economic policy are
illustrated by comparison of a group of strategic com-
ponents of GNP that may be termed national policy expendi-
tures. They include education, industrial investment,
civilian research and development, foreign aid, and
defense. In 1963 they represented 35 percent of total GNP
(in dollars) in the USSR and 20 percent in the United States.
The first three components reflect in broad terms the
relative commitment of the two countries to the prombtion
of economic growth, and the latter two items reflect the
commitment to the furtherance of foreign policy objectives.
Taken as a whole, Soviet national policy expenditures
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(measured in dollars) were 95 percent of those of the United
States, a small gain from the position in 1955. Expenditures
connected with economic growth (geometric average com-
parisons), however, rose much more rapidly in the USSR
than in the United States. Thus Soviet outlays on education
were 73 percent of those of the United States in 1955 and

89 percent in 1963; industrial investment rose from 63 per-
cent to 121 percent of the US level; and expenditures for
civilian research and development rose from 31 percent to
53 percent of the US level. With respect to foreign policy
expenditures, Soviet outlays on foreign aid increased sub-
stantially compared with the United States (from 9 percent
to 23 percent measured in dollars), but Soviet defense
expenditures declined substantially as a percent of those

of the United States.

The comparisons shown in Figure 1 are the geometric
averages of two comparisons of total GNP and its end uses
in the United States and the USSR -- one when the GNP's of
both countries are valued in dollar prices and the other
when both GNP's are valued in ruble prices. The method
of calculating the comparisons makes use of the domestic
purchasing power of both the ruble and the dollar for
specific goods. These ruble/dollar price ratios for a
representative sample of goods and services in each economy
are used to convert the components of Soviet GNP into dollars
and, conversely, the components of US GNP into rubles.

The two comparisons of GNP, the one in rubles and the
other in dollars, are substantially different. The ratio of
Soviet to US GNP in 1964 in dollars was 56 percent and in
rubles, 36 percent; for consumption and investment the
ratios were 45 and 80 percent in dollars and 29 and 62 per-
cent in rubles. These differences in the ratios are the
result of wide differences in the patterns of output and in
the relative prices in the two countries. Since each coun-
try's prices reflect its own and not the other country's
costs and scarcities, neither comparison is preferable to
the other. The geometric average of the two comparisons
is believed to provide a better measure of the relative
production capabilities of the two economies than is given
by either the ruble or the dollar comparison.
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I. Introduction

Comparative gross national products and their distribution by majof
end uses (consumption, investment, defense, and administration) in the.
United States and the USSR are used extensively for a variety of purposes.
The comparisons of total GNP's provide the most comprehensive available
measure of the relative sizes of the US and Soviet economies and of their
relative performance and potential. A comparison of the relative sizes
of the major end-use components provides some insight into the policy
choices of the two countries in allocating resources to the welfare .
of consumers, the future growth of the economy, and the strategic
objectives reflected in military and space programs. Finally, com-
parative measures of production are used selectively by both sides as.
propaganda in the cold war -- a natural result of the great emphasis
placed on economic competition between the United States and the USSR,
not only by the Soviet leadership, with its boasts of catching and
surpassing the United States, but also by the rest of the world.

This report presents new estimates of the relative levels and rates
of growth of GNP aud its major end uses in the United States and the
USSR during l955-6h. Because these estimates differ significantly from

previous estimates by this Office, the report also describes the. .general
methodology for the derivation of the estimates and explains the basis -
for changing them. Section II of the report therefore describes.the
general methodology and rationale underlying the new estimates, and.
Section III gives the new comparisons of GNP and its end uses in the
two countries -- one in dollars, one in rubles, and an average -of these
two -- and shows how these comparisons differ from the ones previously
made. In addition, comparisons of a more restricted set of expenditures --
termed national policy expenditures -- are shown; they include annual
outlays on education, civilian research, foreign aid, industrial invest-
- ment, and defense. By way of preface, some general remarks 4F¢ in order
about the meaning that can be attached to international comparisons of
GNP's and about the fundamental statistical problem involved in.con-

verting the GNP's of two countries into a common currency.

A. Some General Considerations in Internafional Comparfébhs:"
of Gross National Product .

Some cautionary words are in order with respect tQ}the méaning
and conclusions that should be drawn from international comparisons
of outputs valued at constant prices, such as those for the United States
and the USSR presented in this report. First, what is measured is the
relative monetary valuations of goods and services produced and not their
relative utilities. Consumers in the USSR, in contrast to the United
States, do not exercise any significant degree of sovereignty over the
pattern of consumption that is provided -- and even if they did, the
quantitative comparison of consumption in the two countries would not,
as all philosophers agree, represent relative consumer satisfaction.

-5- E()"( \p(cmkj




This familiar theoretical point holds also for investment and defense.
The dollar value of Soviet investment in a given year does not measure
the growth-inducing potential (that is, utility) of that investment
compared with US investment or even with Soviet investment in other
years. The critical measure of growth potential is the additional out-
put yielded by a unit of new investment, which may be very different

in the two countries and may vary greatly from year to year in the

same country. Finally, statistical comparisons of expenditures on defense
(military and space programs) are particularly elusive in meaning.
Although military expenditures may be roughly equal in the United States
and the USSR when Soviet military expenditures are valued in dollars,
this does not mean that the military establishments in the two coun-
tries are equal in effectiveness or in military potential. The com-
parisons are made in terms of price ratios that reflect relative costs
of various kinds of military output -- not firepower, mobility, or
other attributes of military power. Moreover, some aspects of military
power, such as past expenditures or geographic situations, do not enter
into the comparisons at all.

A second caution is that the dollar value of Soviet end-use
components does not measure "cost" to the Soviet economy in the sense,
for example, of measuring the share of resources going to investment-
or the "burden" of defense. The concept of "burden" or share of
resources can be measured for each country only in its own domestic
costs. For the United States, domestic costs can be approximated by
prices. In the USSR, where prices are set arbitrarily by the State,
real costs cannot be estimated, and the burden of defense in the sense
of consumption or investment foregone is susceptible of no simple
quantitative measure.

B. The Index Number Problem

The necessary condition for comparing two combinations of
heterogeneous outputs is to express them as value totals using the
same unit values or prices for each kind of output. A traditional
procedure has been to convert the GNP in domestic currency values of
one country into the currency of another country by the international
currency exchange rate. This procedure is meaningless when the exchange
rate is arbifrarily set and foreign trade is a tightly controlled state
monopoly as in the USSR. Even in the case of predominantly private
trade between two private enterprise economies, the exchange rate reflects
prices only of goods and services that are traded internationally and
hence is not representative of the full range of output included in GNP.

In this report the outputs of the United States measured in
dollars and of the USSR measured in rubles are expressed in common value
terms, using calculated average ruble/dollar ratios that reflect the
relative internal domestic prices for identical goods and services
in the two countries. The general procedure used to calculate the

03
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average ruble/dollar ratios may be illustrated by a description of the
derivation of the ruble/dollar‘ratio for the food subcomponent of con-
sumption. First, the prices of a representative sample of food items
(48) were collected in both countries, and the ratio of the ruble to the
dollar price of each item was calculated. Two averages of the ruble/
dollar price ratios for these 48 items were then calculated, using as
welghts the expenditures they represent in the United States and in the
USSR, respectively. The average ruble/dollar ratio weighted with US
expenditures was then used to convert the dollar value of total US food
production to rubles. Similarly, the average ruble/dollar ratio based
on Soviet expenditure weights was used to convert all Soviet food produc-
tion in rubles to dollars. In the former case the average ruble/dollar
ratio is said to be US-weighted and in the latter, Soviet-weighted. The
two average.ruble/dollar'ratios are different because the expenditure
weights in the two countries are different. For example, consumption
of potatoes represents almost 10 percent of Soviet expenditures on food
but only 2 percent of US expenditures.

In comparing the size of GNP, or a component of GNP, of the USSR
with that of the United States, two calculations are thus possible,
corresponding to the two average ruble/dollar ratios. Soviet GNP may
be converted to dollars by the Soviet-weighted average dollar/ruble
price ratio, or alternatively, US GNP may be converted to rubles by
the US-weighted average ruble/dollar price ratio. - The GNP's of the two
countries thus may be compared either in dollar prices or in ruble
prices. Since the two average price ratios are different, the two GNP
comparisons will be different. This difference is a reflection of sa
famous statistical paradox known as the index number problem; a time-
honored resolution of this problem is to use the geometric average of
the two, equally valid, comparisons whenever a single number is aesired.

The index number problem arises in comparing the GNP's of the
two countries because their patterns of output and prices differ greatly,
reflecting differences in tastes, levels of income, natural resources,
technology, and state of development, and because the relative guantities
of goods produced and their relative prices are different in the two
countries. All international comparisons of GNP's, }/* including the
present report, have found that the ratio of prices of goods between
two countries is inversely related to the ratio of the quantities
produced. In other words, in each country goods that sell at low
brices tend to be produced in large quantities, and vice versa, and
these goods are not the same ones in both countries. 1In the United States,
for example, consumption goods are cheap in comparison with investment
and defense goods, and the United States produces more of the former
than of the latter; in the USSR, the situation is Jjust the opposite.

* TFor serially numbered source references, see Appendix C.




With respect to the comparison of GNP's the effect of the inverse
relationship between relative prices and relative quantities produced
between two countries is to show the size of one country to be larger
compared with another when both GNP's are valued in the other country's
prices. This direction of difference arises because, in converting the
GNP's to a common currency, the relatively higher prices of the latter
country are applied to the relatively larger quantities produced in the
former, and vice versa. Thus, in the case of the comparisons of GNP
and its components in the United States and the USSR, relatively high
ruble/dollar ratios for consumption are associated with the relatively
"small size of Soviet consumption, and conversely, relatively low ruble/
dollar ratios go with the higher relative size of Soviet investment,
defense, and administration. As a result, Soviet GNP is shown to be a
much largér percent of US GNP (56 percent in 1964) when the comparison
1s madeﬂln dollars then when it is made in rubles (36 percent in 196k).

C. The Meanlng of the Two Comparisons and of the Geometric Average

~~Str1ct1y speaklng, neither comparison really measures the
dlfference in total output-of the two countries, because no rigorous
comparlson of the total: outputs of two countries is possible, except in
the unlikely ‘case that they ‘are produc1ng an exactly proportional mix
of products. Slnce ‘“praetlce\the mix of products is different between
counitrieés “and can be rendered in- comparable terms only by valuing the
products ‘of one country in‘thepricés (that is, the scarcity relations)
of “the other, the- ‘economic’ ‘meaning of the comparison is in reality a
hypothe31s about what would result if one country were to shift its
productlon to a_mix. of pro 1cts proportlonal ‘to the: mlx of products of
the other countr 5

P AR

Thls economic meanlng of an 1nternat10nal comparison is based
on the presumptlon that a<éountry can shift its pattern of production
sritHout 51gn1f1cantly changlng its"” ex1st1ng relative costs or prices.
Thusy -in‘a’ comparlson~of ‘WUS-and Soviet GNP's measured in-dollars, the
“Amplicit- ‘assumption - 1s that “the ‘United -States c¢ould shift -to the Soviet
pattern of- productlon ‘and stllluproduce the same dollar value of output
as beforé..”-On. thls“gssumptlon the -comparison in dollar prices -is -an
approximateé measure of: the“rélat1Ve’ability of the two countries to
produce ‘the ‘Soviet mix -of “output. The comparison of GNP's in ruble
prices is-a measure of ‘their relative ability to produce the US mix of
output: ’ The’ quantltatlve results == that the comparison in dollars is

—3~more‘favorable to -the USSR and the .comparison in rubles more favorable
to -the-United -States ‘- reflect the fact that each country is better
equipped to produce 1ts own pattern of output than that of the other
country.’ : - - ' ) -
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The geometric mean or average of the dollar and ruble compar-
isons is traditionally used when a single number is desired.¥ Although
the geometric mean may appear to bé a confused hybrid of two sets of
relative prices, its economic meaning is as clear-cut as the meaning
of either of the original comparisons. The geometric mean of the two
comparisons of the GNP's of two countries is an approximate measure
of their relative ability to produce an intermediate mix of output,
midway between the actual mixes of the two countries. Looked at in
this way, the geometric mean provides a measure of the production
capabilities of two countries that is less biased than either of the
comparisons in national prices. '

These implicit assumptions are, of course, not entirely real-
istic. The dollar comparison assumes that the relative costs of pro-
ducing the various kinds of output would not change if the United
States tried to transfer resources so as to produce the Soviet mix.

To make such a transfer, however, the United States would have to give
up increasingly large amounts of output in exchange for the output more
characteristic of the Soviet mix. The more the United States tried to
duplicate the Soviet production mix, the more costs of production, in
all probability, would tend to rise. As a result, if the United States
produced the same product mix as the USSR, it would not show up as well
relative to the USSR as it actually does in the dollar comparison made
in this report. Similarly, the ruble comparison assumes implicitly that
the USSR could shift to the production of the US output mix with no
changes in unit costs or prices. Such an outcome would be most unlikely.
Therefore, if the USSR attempted to produce the same output mix as the
United States, the USSR would not appear in as favorable a light as it
does in the ruble comparison shown in this report.

The dollar comparison and the ruble comparison thus overstate
the relative ability of the US and the USSR, respectively, to produce
the Soviet and the US mixes of output, respectively. As already stated,
the traditional resolution of this problem is to use a geometric average
of the two comparisons. It should be noted, however, that in comparisons
of two countries at greatly different states of development, such as the
United States and the USSR, the geometric mean tends to overstate the
relative position of the less advanced country. The reason is that the
more advanced country undoubtedly could shift to a less complicated
product mix with less additional cost than would accrue to the less ad-
vanced country if it were to shift to a more complicated mix.

* The geometric average is used in preference to the arithmetic
because, in general, economic growth and other changes proceed geo-
metrically: +that is, constant percentage increases describe the
changes better than constant absolute increases.

- 9 -
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I¥. Method of Constructing the Comgariéons

This report presents a comparison of GNP and its major end uses in
the United States and the USSR for the years 1955-64. GNP consists of
the aggregate value. of all final .sales, including the expenditures of
households on consumption; the.expenditures of government for health,
education, administration, and defense; and the expenditures of house-
holds, govermment, and producing enterprises for gross investment. To
obtain a distribution of GNP by end use, these expenditures are grouped
into four major categories -- consumption, investment, defense, and
administration. Tables 7, 8, 10, and 11 present the estimates of US
and Soviet GNP and its end uses in rubles and in dollars for each of
the years 1955-64.% The comparisons are made in 1955 rubles, because
information on Soviet prices is not available in the necessary detail
for a more recent year, and in 1963 dollars, because 1963 is the most
recent year for which the US data are available in the required detail.
The general method used was first to calculate Soviet GNP for 1955-64
in constant 1955 rubles and US GNP for 1955-63 in constant 1963 dollars,
with the total GNP for each country broken down into comparable end-use
categories; and second to convert US GNP and its end uses to 1955 rubles
and Soviet GNP and its end uses to 1963 dollars by means of average 1955
ruble/1963 dollar price ratios. These average ratios were calculated
separately for defense, for administration, and for four subcomponents
of consumption (food, nonfood goods, consumer. services, and health and
education) and three subcomponents of investment (machinery and equip-
ment, construction, and inventories). The selection of these particular
categories was determined primarily by the availability of US price
indexes for derivation of the 1955 ruble/1963 dollar ratios-and for
conversion of US GNP from current dollars to 1963 dollars.

A. Estimation of Grdss National Product and End Uses

Unlike the United States and most other industrialized countries,
the USSR does not publish estimates of GNP. Published Soviet data are
couched in terms of the Marxian concept of "material product," which
differs substantially from the -Western definition of GNP. Soviet GNP,
therefore, had to be estimated independently from the inadequate published
official statistics and from a variety of other bits and pieces of in-
formation. The procedure required the laborious calculation of ruble
values for dozens of individual components and their aggregation into
major end-use categories that conform as nearly as possible to Western
definitions. The basic estimates were calculated for the year 1955 in
1955 ruble prices.** For the years 1956-6L4, the values for the end-use
categories -- consumption, investment, defense, and administration -- in
1955 prices were obtained by use of end-use volume indexes constructed

* Pp. L4k, k5, 49, and 50, respectively, below.
*¥% For detalled sources and methods used to estimate Soviet GNP, see
source 3/ and the footnotes to Table 8.
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for the individual components. Estimates of total Soviet GNP in 1955
ruble prices for the years 1956-64, however, were obtained by moving

the 1955 estimate forward by the welghted sum of indexes of GNP by .
sector of origin -- industry, construction, agriculture, transportation,
communications, and services. Such an index gives a more accurate
volume indicator of year-to-year change in total GNP than does an index
based on a summation of end-use components because of the inability to
measure accurately. (1) inventory change in real terms and (2) net foreign
investment. Although the two indexes do not differ significantly for the
period as -a whole, as can be seen in Table 8, the sector-of-origin
approach gives values  for total GNP in some years that differ by a few
percentage p01nts from those obtalned by summing the four end-use com-
ponents. : :

For the United States, estimates of total GNP and its components
in current dollars are published by the Department of Commerce.¥ The
estimates in current dollars were expressed in 1963 dollars by means of
implicit price indexes for ‘subcomponents of the end-use categories that
can be derived from data given in publications of the Department of
Commerce and the Council of Economic Advisers. .The breakdown of GNP by
major end-uses as shown in Table 7, however, differs from that published
by the Department of Commerce, because the data for various subcomponents
of GNP had to be reclassified .among the end uses in order to obtain end-
use categories comparable in definition to those permitted by available
Soviet data. ‘The alternative procedure of adjusting the Soviet data to
match the US definitions could not be employed, because of the inadequate
detail of published Soviet statistics. The reclassification of the end-
use categories of US GNP is presented in Table 5, and the derivation of
the subcomponents of consumption-and investment is explained in Table 6.%*%
The definitions of each end use as referred to in this report are dis-
cussed below. : ' -

Consumption

This component includes total household expenditures on goods
and services plus government noninvestment expenditures on health and
" education. This definition is required for comparability because in the
USSR nearly all outlays on health and education are made by the govern-
ment, while in the United States.a significant share of expenditures for
these purposes is made by households.

* The GNP data for the United States are those published prior to the
revision in national accounts made by the Department of Commerce in 1965.
Information on the revisions has not as yet been published in sufficient
detail to permit their use in these comparisons. In any case, the nature
of the revisions is such that the use of the revised series would not
significantly affect the US-USSR comparisons of GNP and its major end
uses.
¥% Pp. 39 and 42, respectively, below.
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Investment

This component includes gross investment in construction and in
machinery and equipment as well as changes in inventories. Tt includes
government . stockpiling and investment in defense production facilities
but not direct military construction and military equipment purchases,
which are included in defense. Also included in investment for the
United States are expenditures of state and local governments for the
development of atomic energy, net foreign investment, and military
assistance; the latter two items are not included in ‘the figures for
the USSR, however, because of lack of the requisite data to estimate
them. To obtain comparability with the United States, expenditures on
capital repair and civilian research and development, included under
investment in published Soviet .statistics, were deducted from Soviet
investment. In the United States these expenditures are included in
current costs (and prices) of other outputs and not as separate final
output. ' '

Defense

The defense category includes (1) pay, subsistence, and other
current operational expenditures of the armed forces (including mili-
tarized security forces); (2) military construction and equipment
expenditures; (3) military research and development (including all
space) expenditures; and (4) atomic energy expenditures. Military
pensions were excluded for both countries because they ‘are merely
transfer payments. E

Government Administration

For both countries this category is essentially a residual of
current government outlays on goods and services not included in the
three categories listed above. The figures for the USSR exclude the
cost of administering state-owned enterprises because these overhead
costs of enterprise management are included in product prices and
appear, as in the US accounts, in the value of the final uses to which
these products correspond. The estimates for the USSR, however, do -
include expenditures by the Communist Party, which serves as a key arm
of government administration and control; also included are expendi-
tures for nonmilitarized internal security activities, some of which
have no counterpart in the United States.

B. Derivation of Ruble/Dollar Ratios

Having obtained estimates of GNP by end use for the two coun-
tries that are comparable in definition -- one for the United States
in 1963 dollars and the other for the USSR in 1955 rubles -- it is
then necessary to express the estimates in a common currency in order
to measure the relative positions of the two countries. The next step
in the derivation of the comparison, therefore, was to obtain two sets

- 13 -
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of appropriately weighted, average ruble/dollar price ratios, one set
with US weights for converting Soviet GNP by end use into dollars and
the other set with Soviet weights for converting US GNP by end use

into rubles.* The desired ratios were derived in three steps: (1) basic
ratios for 1955 were calculated as accurately as possible with available
data for the four subcomponents of consumption and the three subcom-
ponents of investment previously listed, for defense, and for administra-
tion; (2) these 1955 price ratios were converted to 1955 ruble/1963
dollar ratios by dividing them by appropriate US price indexes; (3) for
reasons that will be explained below, certain of these basic ratios were
raised arbitrarily to correct in part for known biases in the data.

The derivation of the final ratios is shown in Table Q. %%

1. Calculation of the Basic Ratios

For consumption and for invéstment, the prices of a repre-
sentative sample of presumably identical goods and services in the two
countries were collected for the year 1955 (when the most information
for the USSR is available), and a ruble/dollar price ratio was computed
for each product or service by division; the ratios for the individual
products and services were then grouped into subcomponents -- four for
consumption and three for investment -- and two average ratios for each
subcomponents were computed by weighting the individual ratios by the
value of sales in 1955 in each country; and these average ruble/dollar
ratios for 1955 were then converted to 1955 ruble/1963 dollar ratios by
dividing them by appropriate US price indexes. For defense, the ruble/
dollar ratios were derived as a byproduct of the calculation of defense
expenditures as a component of GNP in the USSR. These expenditures
were estimated for 1955 by valuing the various components of Soviet
military programs both in 1955 rubles and in 1963 dollars. For the
years 1956-64, dollar ‘and ruble valuations were obtained by moving the
1955 estimates forward by physical volume indexes. Ruble/dollar ratios
for defense as a whole and for individual components in each year were
derived from these valuations by division. US defense expenditures in
dollars were similarly estimated for individual components and converted
to rubles using the ruble/dollar ratios obtained in the valuation of
Soviet programs. For administration, the ruble/dollar ratio is based on
a single comparison -- namely, the average annual wages of employees in
government administration in the two countries in 1955, converted to
1955 rubles and 1963 dollars by dividing the ratio for 1955 by an index
of average wages of government employees in the United States.

2. Adjustment of Certain Ratios

In deriving the final ratios used to convert the end uses
of US and Soviet GNP to common currencies, several of the basic ratios

* For a more detailed explanation of the derivation of the basic ruble/
dollar ratios, see Appendix A and the footnotes to Table 9, p. L7, below.
** P, 46, below.
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derived as described above were raised arbitrarily. The adjustment of
these ratios represents an attempt to allow, albeit in an arbitrary
manner, for a bias in the data that cannot be measured precisely but
that tends to overstate the position of the USSR relative to the United
States. In other wordas, it is an allowance for a known bias in a known
direction, but of unknown size, in the comparisons as measures of
relative production capabilities of the two countries. The adjustment
is preliminary and necessarily imprecise, but is regarded as minimal in
the sense that a correct adjustment arguably could be much larger but is
not very likely to be smaller. The consiaerations underlying the adjust-
ment are both general, relating to the nature and meaning of the basic
data themselves, and specific, relating to the rationale for adjusting
the individual ratios.

a. Uncertainties and Biases in the Data

Each step of the calculations described in the sections
above involves inadequate data. In assessing these calculations and the
nature of the Soviet data involved, the most illuminating hypothesis to
be borne in mind is "Murphy's law" -- whatever can go wrong will go
wrong. Because of the nature and shortcomings of national income data
published by the USSR, an estimate of Soviet GNP must be pieced together
from announced budget and expenditure data that are incomplete, incon-
sistent, and only dimly understood. For example, in the Soviet national
budget for 1963, 8 billion rubles (9 percent of the total) were simply
unidentified as to purpose. This amount had to be allocated somehow or
other between final product expenditures and transfers or disguised
subsidies to producing enterprises. Furthermore, farm income in kind,

a large part of consumption, must be quite independently estimated, and
the data with which to do this are extremely meager.

The skimpiness of Soviet announced data, however, is
perhaps less serious a problem than is interpretation of the nature of
the economic activities that the data purport to measure. This report
seeks to compare the values of the final products of the two eceonomies.
However, what are final products in the USSR is far from obvious. This

question arises (1) in the accounting sense -- what sales are sales to
final users -- and (2) in the physical sense -- what are the exact goods
and services which these sales consist of. An indispensable auxiliary
question is -- at what prices are these goods and services actually

entered into the reported sales. A centrally planned economic system
shapes the answers to these questions quite differently from a market
system.

The scarcity and the ambiguous character of Soviet ex-
penditure data for the most part imply a margin of error that may fall
in either direction. In other words, the estimate of Soviet GNP in
rubles has a range of uncertainty, which, however, is probably small.
The estimates in this report agree fairly closely with independent cal-
culations made by several Western students of the Soviet economy.

- 15 -
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Although the estimate of Soviet GNP in rubles is considered to be
reasonably satisfactory, the same cannot be said for the basic ruble/
dollar ratios. Every attempt was made to match products in the two
countries as exactly as possible, but the data problems encountered in
the attempt are such as to produce ruble/dollar ratios that clearly
overstate the value of Soviet output compared with US output. These
problems relate primarily to the physical composition of the outputs
(individual products) being compared. Following are illustrations of
just a few of these problems. 1In calculating the ruble/dollar ratios
for individual durable goods, it was necessary in many instances to
match Soviet products with .US equivalents that are obsolete; in other
instances, Soviet products had to be matched with superior US models.
Moreover, the quality of workmanship and the product durability of
Soviet products were assumed to be those of the listed specifications,
whereas actual performance is known to be greatly inferior to norms

and standards. Furthermore, many types of equipment sales in the
United States are accompanied at no extra charge by a warranty, initial
troubleshooting services, training of operators if need be, and help in
planning the most efficient integration of the equipment into the produc-~
tion process.¥* These auxiliary services are usually missing or ignored
in the USSR, and their absence makes otherwise identical physical products
different, less costly, and less useful. To some degree all these prob-
lems imply that the Soviet goods are inferior to the US counterparts and
therefore that their equivalent dollar cost is less than shown by their
ruble/dollar ratios. These problems are present also in the comparison
of construction in the two countries.

The overall mix and pattern of Soviet production also
leads to a sample bias in favor of the USSR. Soviet planners have con-
centrated on the mass production of a relatively small list of simple
general-purpose goods -- three or four models of cars, standard machine
tools, small uniform apartments rather than single-family urban houses,
and so on. The absence of diversity of models and of a variety of
specialty equipment is characteristic in the Soviet mix of producers'
durables.** Ruble/dollar ratios based onlty on such standard items
clearly are inadequate indicators of the relative ability of the two

* With respect to producers' equipment, however, it should be noted
that since the prices compared in this report E/ are f.o.b. producer's
station, net of packing, auxiliary services are not explicitly in the
US price, although some may be included implicitly. Their exclusion
would be another example of sample bias discussed below. The same can
be said of transportation and distribution charges, which are excluded
from the price comparison, and which evidently are a larger percent of
purchasers' prices in the US than in the USSR. This raises the supposi-
tion that these are more useful but costly services which are being
neglected or inadequately performed in the USSR.

*% The sample of products used to derive ruble/dollar ratios thus is
necessarily limited almost exclusively to standardized, mass-produced
items, and does not take account of the variety of specialty equipment
that looms large in the US product mix and that would be very costly to
produce in the USSR.
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industries to produce. This bias is reinforced by the nature of the
available sample of Soviet prices,.which consists -almost entirely of
shelf items; prices for such ‘special-purpose items as were produced
are unavailable. o

One final problem occurs in the use of costs (wages and
materials) to measure the value of output of services in education,
health, and government administration. In the USSR these costs consist
largely of wages and salaries. The basing of ruble/dollar ratios on a
comparison of average wages, as is done in this report, assumes equal
productivity of labor in the two countries and thus clearly overstates
the output -of services in the USSR relative tothe United States.

b. Justification for Raising Individual Ratios

‘The statistical problems stemming from the deficiencies
of data described above are insoluble by the analyst making these com-
parisons. The data upon which to base precise adjustments for quality,
longevity, diversity, and the mix of output are not available. Those
aspects of incomparability of products that could reasonably be allowed
for have already been taken into account in calculating the basic ruble/
dollar ratios. The problem that remains is to allow for a bias of known
direction (in favor of the USSR) but of unknown size. The solution
adopted here is to raise the ruble/dollar ratios most affected by the
bilases by an arbitrary, uniform 20 percent. The ratios are (1) in
consumption, the ratios for radio and television equipment, electrical
and other appliances, and automobiles in the subcomponent nonfood goods,
and the wage component of the subcomponent health and education; (2) in
investment, the ratios for machinery and equipment and for construction;
and (3) the ratio for government administration. (For a comparison of
original and adjusted ratios, see Table 9.%)

With respect to consumer durables, the difficulties of
matching Soviet and US products were such as.to impart a consistent
downward bias to the ruble/dollar ratios.¥¥ - In general, Soviet durables
such as automobiles, washing machines, and refrigerators resemble models
produced in the United States before World War II. Soviet products had
to-be compared, for the most part, with the cheapest US models, and even
these were generally superior to the Soviet goods in appearance, work-
manship, and operating features of one kind or another. Left out of the
comparison entirely, for lack of Soviet counterparts, were the bewilder-
ing varieties of modern durables available to US consumers -- such as
fully automatic washing machines, clock-radios, dryers, and the like --
which would be relatively high-cost products in the USSR. Although
comparative measures of longevity and durability are not available, it

* P. L6, below. '

** These problems are described product-by-product in a report by this
Office that compares consumption in the United States and the USSR

(see source 5/).

- 17 -




S=B=C=R=E-T—

is clear from the number of complaints in the Soviet press about short
service life, constant breakdowns, and unsatisfactory repair services
that US consumer durables far outlast their Soviet counterparts. By
way of illustration, the press reports that in a recent year 16,000
refrigerators of a certain model were delivered to Moscow customers,
and 13,000 calls for repairs on these models were made within a short
period of time. §/ The Soviet press also provides much evidence that
Soviet radios and television sets are inferior to US products in
reliability and general performance. Z/

With respect to machinery and equipment the evidence
available from the Soviet press and from the reports of foreign observers
and users of Soviet products shows clearly that their quality is far
inferior to that of producers' durables in the United States. This evi-
dence is cited in detail in a series of reports by this Office dealing
with individual industries. Soviet Jjet aircraft engines have a short
service life compared with those in the United States §/; all models of
tractors and grain combines are underpowered 2/; the service life of
some kinds of pumps used in the chemical industry is measured in hours,
and the springs and valves in some types of compressors must be replaced
every week; and Soviet-produced tires average from one-half to two-
thirds fewer miles of wear than US tires. 10/ 1In recent years, Western
.engineers have been able to observe a wide variety of Soviet construction
equipment in use in underdeveloped'countries; their over-all assessment
has been that it is generally less efficien » less durable, and more
difficult to operate than Western equipment. A recent US delegation to
the USSR concluded that Soviet machine tools continue to be less durable,
more prone to breakdown, slower, and less precise than US machine
tools. 1ll/ The experience of underdeveloped countries that have imported
Soviet equipment provides additional evidence. Thus the teeth of shovels
sent to Turkey wore smooth after 70 to 80 hours of excavation; tractors
in Irag required major overhaul after 500 hours of operation compared with
2,000 hours for Western tractors; in Burma, bulldozers and scrapers became
inoperable after a few weeks of use, and mechanical problems were chronic
with jeeps, trucks, generators, and loading Cranes; in Cuba, blades of
bulldozers broke at the slightest strain, 3 out of 10 bulldozers allegedly
failed in the first 50 hours of operation, and in one province 80 out of
120 tractors broke down in less than 2 months; and in Egypt and Afghan-
istan, serious deficiencies in durability and operation were experienced
with respect to a wide range of heavy construction equipment. ;g/

In addition to inadequate allowances for quality differ-
ences, the ruble/dollar ratios are biased downward because they do not
take into account the Soviet inability to produce efficiently the com-
plex and special types of equipment that are very important in the US
product mix but are not represented at all in the sample of ruble/dollar
ratios. The possible magnitude of this bias may be illustrated by the
results of a recent study of the costs of Khrushchev's chemical pro-
gram. l;/ This study compares the ruble cost of building the planned
capacities for fertilizers, plastics, and synthetic fibers with a cal-
culated dollar cost of the same capacities and yields a.ruble/dollar

- 18 .
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ratio of 1.5 to 1 compared with a ratio of 0.5 to 1 for all industrial
investment based on the sample of products used in this report.

The low quality of Soviet construction is well known
both to the Soviet citizens themselves and to Western observers. The
evidence is summarized in a series of reports by this Office. ;&/ The
Soviet press itself in words and photographs provides the best source
for a judgment as to the comparative quality of US and Soviet con-

struction. The problems range from poor materials -- large percentages
of broken bricks, poor cement (20 percent below US quality standards),
.and excessive breakage of window glass -- to poor construction work --

bad finish, plumbing, and wiring and frequent structural failures and
collapses. A delegation of construction experts that visited the USSR
recently concluded that Soviet construction was "unbelievably" bad; one
member of the delegation stated that with few exceptions the construction
projects that they saw would not pass inspection in the US. So shoddy
was the work in many buildings that a great deal of expensive repair and
replacement would be needed to keep them habitable.

_ In the case of administration and of the wage component
of health and education services the adjustment of the ruble/dollar
ratios represents an allowance for differences in the productivity of
labor in the two countries. For both categories, outputs are measured
in terms of inputs, largely labor, and the ruble/dollar ratios are mainly
wage ratios. This procedure assumes équal productivity -- that is, equal
quality of these inputs -- clearly an incorrect supposition. The physical
capital equipment available to US workers in health, education, and govern-
ment exceeds that available to their Soviet counterparts probably by a
large margin. In addition, the average educational levels of the two
groups are quite different. The average US worker employed in health
services had (in 1959) 11.5 years of schooling, compared with 9.0 years
for the average Soviet worker in that field. For workers in the field
of education the corresponding achievements are 15.2 and 10.4, and in
government administration they are 11.5 and 8.5. Although direct meas-
ures of relative productivities cannot be made for these services, some
notion of the probable magnitude of the difference is given by the fact
that in industry, output per worker in the USSR is only about one-third
of that in the United States and that in the economy as a whole, as
measured by GNP per person employed, productivity is only about 30 per-
cent of the US level. Finally, with respect to administration it should
be noted that the ruble/dollar ratio does not include a materials com-
ponent because of lack of the necessary data. Inclusion of materials
would raise the average ruble/dollar ratio considerably, as was the case
in the calculation of the average ratio for health and education.

3. Final Ruble/Dollar Ratios for Gross National Product
and End Uses

The adjusted 1955 ruble/1963 dollar ratios for the subcom-
ponents of consumption and investment, for defense. and for administra-
tion were then used to convert each of these components of US and Soviet
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GNP to rubles and to dollars, respectively, for each year during 1955-6k.
Total values for consumption, for investment, and for GNP as a whole
(United States in rubles and USSR in dollars) in each year were obtained
by addition of the appropriate components. Finally. ruble/dollar ratios
for consumption, investment., and total GNP were calculated trom the cor-
responding ruble and dollar vaiues ror the two countries.

The US-weighted and Soviet-weighted ratios, togéther with
their geometric averages, for GNP and for each end use are shown for
illustrative purposes in Table 12.* These average ruble/dollar;ratios
are the result of weighting appropriate subcomponent ratios separately
for each year in the comparison by their respective shares in GNP in each
year. An alternative procedure would have been to carry out the conver-
sion using base-year weights (1955). The use of given-year weights, in
fact, makes little difference. The geometric average of the two ratios
for consumption declines slightly -- from 0.92 with 1955 weights to
0.90 with 1964 weights. The geometric average of the ratios for invest-
ment also declines a little (from 0.65 to 0.6L4). The ratio for defense
is the most 'sensitive to the weights used, with the geometric average
ranging from 0.33 using 1955 weights to 0.39 using 1964 weights. The
ratio for -administration remains constant at 0.21. The overall ratio
for total GNP varies by only two one-hundredths as the weights change
over time.

In.any glven year however, the Soviet-weighted and US-
'welghted ruble/dollar ratios for GNP and for most of the end uses differ
greatly. The extent of this difference between the two ratios varies
considerably among the components, being greatest for consumption and
least for defense. Among the .subcomponents of consumption and invest-
ment the largest differences in the Soviet and US-weighted ratios are
for health and: education (0.24 compared with 0.57) and for machinery
and equipment :(0.39 compared with 0.71). In the case of health and
education the large difference results from greatly different combi-
nations of factor inputs in the two countries: in these fields the
USSR, compared with the United States, uses more labor, which is rela-
tively low paid in the USSR, and less materials, which are relatively
high priced there. With respect to machinery and equipment the large
difference in the two ruble/dollar ratios results from the great
divergence in relative prices and pattern of output for producers'
durable equipment in the United States and the USSR and the inverse
correlation between the output ratios of the two countries and the
corresponding price ratios. For example, the United States outpro-
duces the USSR by far in automobiles, the ruble prices for which are
high relative to US prices. On the other hand, the production of '
- machine tools is relatively more important in the USSR than in the
United States, but the ruble prices for machine tools are lower
relative to dollar prices.

* P. 51, below.
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ITII. Comparisons of Relsative Size-of US and Soviet Gross National Product
and Major End Uses, 1955-6L4

A. Comparative Size of Total Gross National Product

The final percentage comparisons of GNP in the United States and
the USSR for the period 1955-64 are presented in Figure 2 and Table 1.
The table gives three percentage comparisons: one is obtained when the -
GNP's of both countries are valued in rubles, another is obtained when
the GNP's are valued in dollars, and the third is the geometric average
of the ruble and the dollar comparisons. The ruble and dollar values
are shown in Tables 7, 8, 10, and 11.* According to the data in Table 1,
Soviet GNP in 1955 was less than one-third the US level when measured
in rubles and a little less than one-half the US level when measured
in dollars; the geometric average shows Soviet GNP to be somewhat less
than two-fifths of US GNP. Soviet GNP increased rapidly in size rela-
tive to that of the United States during 1956-58, lost ground in 1959
and 1960, increased to a high of 46 percent (geometric average) of US
GNP in 1961, and then declined slightly in relative size during 1962-6k.
Thus Soviet GNP has not gained on US GNP since 1958. In 196k, Soviet
GNP was 36 percent of the US level by the ruble comparison and 56 per-
cent of the US level by the dollar comparison; the geometric average
is 45 percent. On a per.capita basis, Soviet GNP is a smaller percent
of US GNP than when total GNP's are compared. In 1955, Soviet per
capita .GNP was slightly more than two-fifths the size of US per capita
GNP in dollar prices and about one-fourth as large in ruble prices.
Soviet per capita GNP increased in size relative to the US over the
period 1955-6k, except for slight declines in 1959 and 1962. By 196k,
Soviet per capita GNP was nearly 48 percent of the size of US per capita
GNP ‘at dollar prices and about 31 percent as large in ruble prices.
In the geometric average comparison, Soviet GNP on a per capita basis
was 32 percent of US per capita GNP in 1955 and 38 percent of US per
capita GNP in 196kL.

From an analysis of the average annual rates of growth of US
and Soviet GNP in 1956-6k4, shown in Table 2, it is clear that the sub-
stantial increase in the relative size of Soviet GNP in the period
1956-58 is largely attributable t0 a considerable decline in the US
growth rate rather than to any substantial acceleration in the Soviet
rate, which was quite high during the three years. The decrease in
comparative size of Soviet GNP in 1959-60 was due to both a substantial
slowdown in the rate of growth of Soviet GNP and a considerable acceler-
ation of the US growth rate after 1958. During the five years, 1960-6k,
Soviet GNP increased slightly as a percent of US GNP, because, although
the Soviet growth rate continued to decline, the rate of growth of US
GNP declined somewhat more.

*  Pp. L4, k5, L9, and 50, respectively, below.
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m.mﬂﬂm!, . Figure 3
US and USSR: Major End Uses of Gross National Product m

1955, 1958, and 1964
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B. Comparative Size of Major End Uses of Gross Nationsl Product

The relative sizes of the US and Soviet economies differ con-
siderably in regard to the major end-use components of GNP, as shown
by the dollar, ruble, and geometric average comparisons of consumption,
investment, defense, and government administration presented in Table 1
(see also Figure 3). The relative positions of the several end uses
in the USSR vis-a-vis the United States also have changed markedly over
the comparatively short period 1955-64. Thus, whereas in 1955 Soviet
consumption and investment both were in the neighborhood of one-third
that of US levels, by 1964 investment had risen to more than two-thirds
of that of the United States, but consumption was still not far from
one-third that of the United States. In contrast, the relative
positions of defense and administration declined, the former consider-
ably more rapidly than the latter. On the whole, these trends in the
relative positions of the four end uses have proceeded fairly smoothly
over the period, although there have been sharp changes in some years
in‘one or another of the components.

Soviet consumption was about one-fourth of US consumption in
1955 at Soviet prices and about two-fifths at US prices. During the
next eight years, Soviet consumption increased only slightly faster
that US consumption and by 196L was 29 percent of US consumption at
Soviet prices and 45 percent at dollar prices. In the geometric
. average comparison, Soviet consumption was 32 percent of US consump-
tion in 1955 and 36 percent in 1964; the corresponding percentages on
a per capita basis are 27 and 3}. The largest increase in the relative
size of Soviet and US consumption occurred in the period 1956-58. In
1959 the relative size of Soviet consumption declined slightly from the
previous year, then increased again moderately during 1960-62 and de-
clined slightly in 1963 and 1964. The annual rates of growth of US
consumption expenditures are quite steady for the period 1955-6k4, so
that the slowdown in the gain in relative size of Soviet consumption
during the latter years of this period is due almost entirely to a
decrease in the rate of growth of Soviet consumption.

Although Soviet consumption as a whole approached two-fifths
of the US level in 196k, total expenditures of private households on
goods and services were less than a third of those of US consumers;
expenditures on health and education in the USSR (largely by the
government), however, approached two-thirds of outlays on these
services in the United States. Private household consumption in the
USSR gained slowly relative to the United States between 1955 and
1964, but expenditures on health and education relative to those in
the United States declined slowly between 1955 and 1959 and then rose
again to occupy in 1964 the same relative level as in 1955

The size of Soviet total investment relative to that of the
United States changed markedly during 1955-64. In 1955, Soviet
investment was about a third the size of US investment at ruble
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prices, two-fifths as large at dollar prices, and nearly 36 percent
as large according to the geometric. average. In the period 1955-58,
Soviet investment as a percent of US investment almost doubled, and
in 1958 Soviet investment was nearly three-fifths of US investment at
ruble prices and three-fourths of US investment at dollar prices, the
-geometric average being two-thirds. The relative size of Soviet in-
vestment declined in 1959 and then rose to 69 percent in 1961, de-
clined in 1962, and rose again in 1963 and 1964, when its relative
position was only a little higher than in 1958. The spectacular
increase in the relative size of Soviet investment during 1956-58
resulted from a very high rate of growth of Soviet investment expendi-
tures (nearly 17 percent annually) and from an actual decrease in US
investment. The much smaller increase in the relative size of Soviet
investment during 1959-64 was due to a substantial decline in the
rate of growth of Soviet investment expenditures (approximately 7 per-
cent annually) and to an increase in the growth rate of US investment.
The spread between the ruble and dollar comparisons for investmenc is
smaller than that for consumption, indicating less difference in the
Soviet and US price structures and output mixes for investment goods
than for consumption goods.

Comparisons may also be made with respect to fixed investment,
which makes up 85 to 90 percent of total investment in botn countries.
It represents the outlay on new plant and equipment and is calculated
as the sum of construction and machinery and equipment. In most years,
Soviet fixed investment is somewhat larger relative to US fixed invest-
ment than is Soviet total investment relative to US total investment,
but the general trends and relationships are about the same for the
two measures of investment.

The estimated size of Soviet defense expenditures relative to
US defense expenditures dec¢lined significantly during 1955-64. As
measured by the geometric average of the ruble and dollar comparisons,
Soviet expenditures were 6 percent greater than US expenditures in
1955, but by 1964 the Soviet defense effort was only a little over
four-fifths the size of that of the United States. The relative size
of Soviet defense expenditures decreased sharply in 1956 and 1957,
as a result of their absolute decline in these years, and in 1957
Soviet expenditures had fallen to less than nine-tenths of US expendi-
tures. During 1958-60, Soviet defense expenditures rose slightly
relative to those of the United States, but declined thereafter. In
this period, Soviet defense expenditures rose, but US expenditures
rose faster. Over the eight-year period the difference between the
percentage comparisons in rubles and in dollars narrowed substantially,
reflecting the fact that the Soviet and the US mixes of defense
expenditures have become much more alike. The USSR has shifted more
and more from a manpower-intensive defense effort to an increasingly
sophisticated and relatively expensive modern weapons program.
Soviet defense expenditures relative to those of the United States
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decreased considerably more slowly according to the ruble comparison
than according to the dollar comparison. This difference indicates
that defense costs in rubles are rising at an increasing rate vis-a~vis
the United States, as the USSR shifts more and more toward an output
mix in which its competitive advantage is less.

Inasmuch as the US-weighted and Soviet-weighted ruble/dollar
ratios for government administration are the same, comparisons in
rubles and in dollars are the same. Over the period 1955-64 as a whole,
Soviet expenditures declined relative to US expenditures, but there
were marked fluctuations within these years. In 1955 Soviet expendi-
tures for administration were three-fourths of US expenditures.. The
proportion rose to four-fifths in 1956, declined to about two-thirds
in 1958, rose to nearly three-fourths in 1961, and declined again to
two-thirds in 196k4.

C. Comparative Size of National Policy Expenditures
Table 3 and Table 13* and Figure 4 present estimates of the
comparative size of US and Soviet outlays in 1955-63%% on several
strategic components of GNP-which may be grouped under the rubric of
national policy expenditures. They include education, industrial
investment, civilian research and development, foreign aid, and
defense. Such a comparison assesses the relative position and progress
of the USSR vis-a-vis the United States in areas that directly reflect
the declared policies of the USSR -- the achievement of rapid economic
growth, especially in industry, and the promotion of foreign policy
objectives through foreign aid and an expanding defense establishment.

Comparative expenditures on the first three components --
education, industrial investment, and civilian research and develop-
ment -- reflect, in general, the relative commitment of the two
countries to the maintenance of and increase in present rates of
economic growth. Comparative outlays on education represent com-
parative investments in raising the average level of education of
the labor force, an important factor in the rise of labor productivity
that contributes to economic growth in modern industrial societies.
Similarly, comparative expenditures on that part of investment
allocated to the expansion of industrial plant and equipment show the
willingness of the two countries to allocate present resources to
achieve future growth; future power positions of the two countries
will depend in part on such present resource allocations. Finally,

a comparison of outlays on civilian research and development is
useful for assessing the potential for growth that will ensue from
technological improvements and new inventions.

¥ P. 52, below.
*% The detailed data needed to calculate national policy expenditures
for 1964 are not available.
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Along with a large and growing investment in physical capital
relative to the United States, the USSR has been devoting impressive
amounts of resources to the development of its human: capital. In 1963,
“with a GNP less than half that of the United States, the USSR spent
nearly nine-tenths as much as the United States on-education, including
both current expenditures on wages and materials and the cost of con-
struction of new educational facilities. As shown by the geometric
average comparison, the Soviet relative position rose steadily over the
period, from 73 percent of the US in 1955 to 89 percent in 1963. By
the dollar comparison, Soviet expenditures on education exceeded those
of the United States in both years. Expenditures on education are a
much larger share of total consumption in the USSR than in the United
States. In 1963 they represented 18 percent of the total in the USSR
when measured in dollars, compared with 6 percent in the United States;
the corresponding percentages are 7 and 3 when measured in rubles.

With this investment effort the USSR raised the median number of years
of schooling of its population by nearly one-half, from nearly 3.5
years in 1955 to about 5 years in 1963. The average educational attain-
ment of the US population, however, was nearly 11.5 years in 1963.

“The relative size of investment allocations by the USSR to the
industrial sector of its economy increased spectacularly during 1955-63,
a bit more rapidly than for investment as a whole. According to the
geometric average comparison, Soviet industrial investment was 63 per-
cent of that of the United States in 1955, but by 1958 it almost equaled
that of the United States, and in 1963 it was 21 percent greater.

Soviet industrial investment has exceeded US industrial investment since
1961, whether measured in rubles or in dollars. The emphasis that the
USSR gives to the development of its industrial sector is shown even
more strikingly by the fact that industrial investment in the USSR is
twice as large a share of total investment as in the United States.

Thus when measured in dollars the USSR in 1963 allocated nearly 4O per-
cent of total investment to industry, whereas the United States devoted
a little over 23 percent of the total to that sector.

In 1955, Soviet expenditures for civilian research and develop-
ment were less than one-third those of the United States, but by 1963
they were a little over one-half of US expenditures. The relative
size of Soviet civilian research decreased slightly in 1956 and 1957
but rose again in the period 1958-63. The US-weighted and Soviet-
weighted ruble/dollar ratios for civilian research are equal, so that
the comparative size of US and Soviet expenditures is the same, whether
valued at dollar prices or ruble prices.

A discussion of the relative size of US and Soviet defense
expenditures appears in the preceding section. With respect to foreign
aid, the USSR has improved its position vis-a-vis the United States to
a greater extent than for any other of the national policy expenditures,
but the relative size of this component is also by far the smallest.

In 1955, Soviet foreign aid was less than one-tenth as large as US
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foreign aid, but by 1963 it had increased to almost one-fourth the size
of US aid. Soviet foreign aid expenditures increased greatly relative
to US expenditures in 1957, declined in 1958 and 1959, rose sharply
during the next three years to a peak of 27 percent in 1962, and then
decreased to 23 percent in 1963. ‘rhe comparison is made in dollars,
because the data necessary to construct a ruble/dollar ratio for
foreign aid are not available.

A whole host of qualifications attaches to the comparisons
of expenditures on foreign aid in the two countries. In the first place,
the estimates could be made only in current dollars, because of the
lack of an appropriate price index to convert them to 1963 dollars.
Dollar figures for Soviet foreign aid had to be pieced together from
a variety of sources of varying reliability and do not include military
aid to Communist countries. Moreover a number of "price" biases under-
lying the estimates weaken the reliability of the comparisons. Because
Soviet 1list prices for military aid items are much lower thsan prices
for comparable US equipment, particularly for aircraft and ships, a
simple dollar-for-dollar comparison of US and Soviet military aid tends
to understate the value of the latter. On the other hand, Soviet
technical assistance, which represents about 15 percent. of Soviet eco-
nomic aid, is less efficient and relatively more costly than comparable
US assistance, so that an upward and offsetting bias is introduced into
the comparisons. In addition, the major part of foreign aid expendi-
tures consists of machinery and equipment, often in the form of complete
plants, for which appropriate estimates of world prices are not avail-
able. Finally some upward bias may exist on the US side because most
US foreign aid is given with the provision that the recipient must
spend the.funds in the United States; it is possible that US prices
for some goods are higher than the world prices on which Soviet aid
expenditures are said to be based.

Taken as a whole, the five categories of national policy
expenditures form a much rarger part of total GNP in the USSR than in
the United States. In dollar valuations, total national policy
expenditures in 1955 were 40 percent of total GNP in the USSR and
only 21 percent in the United States; in 1963 their share in Soviet
GNP had dropped to 35 percent, while their share in US GNP had not
changed significantly. Whereas total GNP when valued in dollars was
48 percent of US GNP in 1955, total national policy expenditures in
the USSR were 92 percent of those of the United States. By 1963,
Soviet GNP had risen to 55 percent of the US level in dollars, while
national policy expenditures had risen to a lesser extent, to 95 per-
cent.

D. Comparison of Present and Previous Estimates of US and
Soviet Gross National Product

The comparison of US and Soviet GNP and its end uses presented
in this report differs significantly from previous éstimates by this
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Office. The new comparison shows the size of the Soviet economy to be
smaller relative to that of the United States as measured by total

GNP and each major end use except defense. The difference is attributable
to two changes introduced into the new comparisons: (1) the arbitrary
adjustment of certain ruble/dollar ratios for reasons explained above,
and (2) the omission of expenditures for capital repair and civilian
research and development previously counted in the estimates of Soviet
investment; those items make up about 10 percent of total investment.
Soviet expenditures for capital repair are excluded because in large

part they consist of outlaeys for current maeintenance and repair. On

the other hand, it is believed that sizable amounts of capital repair

are not included in investment reporting in the United States but instead
are written off as current costs. Similarly, expenditures for eivilian
research and development are counted as costs and not as investment in
US statistics. The adjustment of the ruble/dollar ratios, however, has

a much greater effect on the US-Soviet comparisons than does the change
in the estimate of Soviet investment.

Table 4 shows the present and previous percentage comparisons
of US and Soviet GNP and its end uses for 1963; the corresponding ruble
and dollar values are shown in Table 14.¥ The revisions in the com-
parisons affect only the levels and not the trends, because in the
period 1955-63 civilian research and development plus capitel repair
did not change as a share of total Soviet investment and because the
adjustment of the ruble/dollar ratios was applied uniformly to all
years for lack of a more defensible alternative. With respect to total
GNP the new-comparison lowers the relative position of the USSR vis-a-vis
the United States by one-twelfth -- from 48 percent to 4l percent in
1963 by the geometric average comparison. The relative position of
the USSR for consumption as a whole is reduced by only about 1.4 per-
centage points, but for health and education it is significantly
smaller (62 percent compared with 69 percent). As would be expected,
the new comparison substantially changes the relative position of the
USSR with respect to investment. Measured by the geometric average,
the new comparison shows Soviet investment to be 67 percent of that of
the United States, compared with 88 percent according to the previous
comparison by this Office. For administration the comparison is
changed proportionately to the change in the ruble/dollar ratio;

Soviet administration is shown to be 70 percent of that of the United
States instead of 85 percent.

* P. 55, below. The data to calculate a "previous" comparison for
196k are not available in the necessary detail. It is clear, however,
that the differences between the new and old comparisons would be
about the same in 1964 and are shown in Tables 4 and 14 ror 1963.
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APPENDIX A

DERIVATION OF BASIC RUBLE/DOLLAR RATIOS

A. Consumption*

The 1955 ruble/l955 dollar ratios for consumption were derived from
a comparison of US and Soviet prices for a sample of 152 items, including
L8 food items, 76 nonfood items, 25 services (excluding health and
education), and 3 health and education services. Although the sample is
quite representative of the product mix in both countries with respect
to major product groups, it is less satisfactory within subgroups such
as meat, poultry, clothing, and household appliances; in addition, many
products important in one country are not found at all in the other
country. With respect to health and education services, for which no
suitable measure of output can be calculated, the ruble/dollar ratio
was computed on the basis of the prices of inputs (wages of workers and
the cost of materials purchased). The ruble/dollar ratios calculated
for individual products and services were then grouped into four sub-
components (food, nonfood goods, consumer services, and health and
education), and average ruble/dollar ratios for each subcomponent were
calculated by weighting the individual ratios by the shares of the sub-
components in total GNP in the United States and the USSR, respectively.
The 1955 ruble/l955 dollar ratios for the four subcomponents were con-
verted to 1955 ruble/l963 dollar ratios with the use of appropriate
price indexes available from published and unpublished data of the
Department of Commerce. These indexes are those implicit in data series
given in current and in constant dollars.¥*

B. Investment

Separate calculations were made of the 1955 ruble/1955 dollar ratios
for three broad categories of investment -- machinery and equipment,
construction, and inventories. The ratios for machinery and equipment**+*
are based on a study by the RAND Corporation comparing 1955 wholesale
prices of more than 500 producer durables in the United States and the
USSR. The ruble/dollar ratios for these individual items were grouped
into several product categories (for example, agricultural machinery,

* For a more detailed explanation of the derivation of the ruble/
dollar ratios for consumption, see source 15/.

** For details and sources for these and all other price indexes used
to convert the 1955 ruble/1955 dollar ratios to 1955 ruble/1963 dollar
ratios, see the footnotes to Table 9, p. 47, below.

*¥¥  For a detailed explanation of the sources of data and the procedures
used to derive the ruble/dollar ratios for machinery and equipment, see
source 16/,

- 33 -

A t{‘ jAR b‘“"“{l




S-E~C=R-E=T

trucks and buses, and railroad equipment) and average ratios were
computed for each category, using as weights the value of sales in each

country. The product ‘categories were then grouped into four broad
sectoral categories (agriculture, industry, transportation and communi-
cations, and other), and appropriate US-weighted and Soviet-weighted
ratios were selected for each sector by inspection of the array of
ratios for the product categories. Finally, the sectoral ratios,
weighted by their shares in the total value of the macninery and equip-
ment component of investment in the United States and in the USSR,

were averaged to obtain the overall ratios for machinery and equipment.
These 1955 price ratios were then converted to 1955 ruble/l963 dollar
ratios by dividing them by an appropriate price index published by the
Council of Economic Advisers.

' The ratios for construction¥* ‘are based on a comparison of the cost.
of 25 Sowiet econstruction projects in 1955 ruble prices with the cost
in 1955 dollar prices of 25 comparable construction projects in the
United States. The size and composition of the sample of projects
were limited chiefly by the data available on Soviet construction,
and, as a result, the projects compared are more representative of
construction in the USSR than in the United States. The unweighted
ratios for the 25 pairs of Projects show a strong central tendency for
such a small sample, however. To obtain the overall ratios for con-
struction, the 25 projects were first grouped into five categories
(housing, industrial construction, highway construction, transportation
and communications facilities -- except highways -- and commercial and
all other -construction), and average ratios for each category were
obtained by weighting the individual ratios by their shares in the total
value of construction in that category in the United States.and in the
USSR. The ratios for the five categories were then weighted by their
shares in the total value of comstruction in the two countries to obtain
the 1955 ratios for construction as a whole. These ratios were then
converted to 1955 ruble/l963 dollar ratios by dividing them by the
pPrice index for construction implicit in data published by the
Department of Commerce.

The 1955 ratios for inventories, which include both manufacturing
and retail trade, were derived generally as follows: (1) separate
calculations were made for manufacturing and for retail trade; (2) to
the extent possible with available information, the total value of
inventories in each of these categories was distributed among some
six to eight product groups (for example, food products, chemicals,
and building materials), and a ruble/dollar ratio available from the
detailed calculation of the ratios for consumption and investment
was assigned to each group; (3) to obtain the average ratios for
manufacturing inventories, the product group ratios were aggregated

*¥ For a detailed description of the derivation of the ruble/dollar
ratios for construction, see source 17/.
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in two stages, using as weights, insofar as Possible, the additions to
inventories in 1955 in that group in each country; a similar procedure
was used to obtain the average ratios for retail trade; (4) the ratios
for inventories as a whole are the averages of the ratios for manu-
facturing and retail trade, weighted by their respective shares in the
total inventory addition in 1955 in each country. Appropriate price
indexes published by the Council of Economic Advisers were used to
convert the 1955 ratios to 1955 ruble/1963 dollar ratios.

C. Defense

The procedure used to obtain the ruble/dollar ratios for defense
differs from that used to obtain the ratios for the other end uses of
GNP. The ratios for defense were derived as a byproduct of the
methods used to estimate Soviet defense expenditures in rubles and in
dollars. In contrast to the method used for the other end uses, total
defense expenditures in the USSR were calculated directly in rubles
and in dollars for each year. 1In deriving ruble values for Soviet
defense expenditures, known or estimated ruble DPrices were applied to
the physical estimates summarizing available information on the com-
ponents of the total military structure. For example, a significant
amount of information is available on the Soviet military pay system,
which was applied to estimates of the Soviet order of battle to obtain
estimates of personnel costs. Similar calculations were made for
military Procurement, facilities, and other major expenditure cate-
gories. For most military equipment, however, Soviet prices are not
known, and the prices for these items had to be estimated in dollar
cost and then converted to rubles by estimated ruble/dollar ratios
for individual items. The doller valuation of Soviet military pro-
grams was made by applying estimated dollar costs to the Soviet
brograms at the same level of detail and in the same manner as for
the ruble valuations. In estimating the dollar cost, the guiding
objective was to determine what it would cost to reproduce a givern
Soviet program in the United States ~- for example, the cost of
producing a Soviet T-5k4 tank in the United States was estimated, and
not the dollar price of a comparable US tank. Some fifty major
expenditure categories were considered in compiling the ruble and
dollar valuations of Soviet military programs, and about a dozen
widely varying ruble/dollar ratios are implicit in these calculations.

The results of these calculations were a series of estimates of
Soviet defense expenditures for each year in 1955 rubles and in 1963
dollars. The resulting aggregate ruble/dollar ratio for defense
increases from year to year because of the changing mix of defense
activities. The Soviet mix has been shifting steadily from rela-
tively cheap (in rubles) manpower to relatively expensive advanced
weapons.
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To calculate US expenditures a similar effort was undertaken but
in much less detail because of the absence.of the required data. US
defense expenditures in 1963 dollars were divided into 10 major cate-
gories, and these categories were converted to rubles by appropriate
ruble/dollar ratios obtained in the calculation of Soviet defense out-
lays described above. Thus the conversion of US expenditures each
year to.rubles reflects the US mix ‘of major categories of defense but
not the detailed US mix within each category. On this account the
ruble value of US defense may be somewhat understated.

D. Administration

The ruble/dollar ratio for administration was derived as the ratio
of averasge annual earnings of persons employed.in govermment administra-
tion. in the two countries. In the USSR the average earnings are those
of all Soviet employees in the organs of state and economic adminis-
tration, in the administrative. organs of socisl and cooperative organi-
zations, and in communsal economy. In the United States the average
annual earnings:are those of federal, state, and local government
civilian employees (excluding education). Inasmuch as the ruble/dollar
ratio for administration is based on this single comparison, the Soviet-
weighted and US-weighted ratios-are identical. The 1955 ratio was con-
verted to.a l955.ruble/l963 dollar ratio by dividing by an index of
average annual earnings of government employees published by the
Department of.- Commerce.- '
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