era §zz.__,‘x 7-490889 e

A Guide to Monetary Measures
of Soviet Defense Activities

CIA HISTORICAL REVIEW PROGRAM
RELEASE IN FULL
1999

Sov 87-
November 1987

31



Tt's'p&minilmrd for the wse of US Goverament

lisison chanaeis from the Ceatral Intelligence Agency.

- sde 1he US G may obcaia sebscriptions to
CIA publicstions similar 10 this one by sddressing inquirics to:
Decument Expediting (DOCEX) Project
Exchonge sed Cifd Division
Library of Cangrass
Washingten, D.C. 20500

Comments and querics oa this papcr may be directed to the DOCEX
Project at the above address or by phone (202-287-9527). or the
NTIS Office of Customer Services at the above address or by phone
(703-487-4660). Publications arc not available to the public from the
Ceatral Inteltigence Agency.



72\ Directorate of
Inteligence

A Guide to Monetary Measures
of Soviet Defense Activities

A Reference Ald

(REVERSE BLANK)

Reverse Blank

SOV 82-10069
Navember 1987



Informetion aveilable
a3 of ] October 1987
wus used im this report.

A Gulde to Monetary Measures
of Soviet Defense Activities

The Soviet Union equips and maintains a massive military establishment.
Over the years, many measures have been developed to provide summary
impressions of its size and the resources diverted to it from civilian uses.
One set of measures frequently used consists of placing & price on cach
component of the annusl activities required by the military forces. Such
measurcs arc collectively called monetary measures. They differ among
themselves by the type of prices used.

Monectary measures have proved uscful for measuring the economic costs
10 the Soviets of their military and for measuring aggregate trends in the
size and composition of their forces. They are also used to compare the size
and economic impact of the Soviet forces with the defense cffort of the
United States. They are ill suited, however, for addressing such important
issucs as the military effectiveness of the forces.

The simplest monetary measure of Soviet forces is the amount of rubles
shown in Soviet records as being spent on them. This measure, called
current ruble prices, is fawed for two major reasons. First, annual changes
in spending levels reflect both inflationary effects and “real” changes in the
goods and services purchased. Because inflation in Soviet total defense
spending averaged an estimated 3 percent per year during the 1970s, this
current ruble measure of spending exaggerates “real” growth by the same
amount. Second, because of the way Sovict prices are regulated by central
authorities, the official prices are distorted reflections of actual resource
costs.

The other monetary measures in common use have their own strengths and
weaknesses. The Soviets have a measure, called comparable ruble prices,

designed in part to climinate inflationary cffects. Western experts have

developed two so-called constant price measures. One, called constant
resource prices, attempts to eliminate both inflationary effects and distor-
tions in the price of an item from its “real” costs. The other, called
constant oufput prices, also attempts to eliminate inflation effects but _
bases the price of an item on a “standardized™ cost for the item. Finally,
Western experts have developed the concept of factor cost, which adjusts
any of the above Sovict or Western measures to a set of prices based on the
factors of production—Iland, labor, and capital—used in producing the
goods being measured.

i
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The definitional distinctions &
difficult to understand and 10 spply,
Soviet defense activities over time
measure to use depends on the

mong the diffcrent measures are sometimes
but the resulting measurements of
can differ significantly. The proper

issuc being studicd and on whether one is
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choosing an appropriate measure follows:
Question Poiat of View

Soviet Western
How much have the Sovicts bees Current ruble prices Current ruble prices
speading on defense?
What arc the trends in Soviet defemse Compearadle ruble prices Comstant ruble resowrce
speadiag? prices
What are the treads in the volume of Campursblc reble prices Constant ruble outpet
goods going to Sovict defease? prices

Comparable ruble prices Curreat or constant rubic

What has beea the impact of defcase
on the Soviet y?

peices at factor cost

Whai arc the trade-offs betweea Curreat ruble prices Curreat reble prices at
defemac and the civilian ny? factor cout
Whehvelhe&wiasbeapmiu Comparable ruble prices Coestast ruble resource
Uscir resources within defense? prices
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toMonm'y Measures

A Guide
of Soviet Defense Activities

Intreduction

This paper is intended to acquaint the reader with the
considerations involved in choosing a monetary base
for valuing Soviet defense activities. The paper is
tutoris! in nsture, simplistic in some respects, and not
intended (0 be cither definitive or an official presenta-
tion of iatelligence estimates. It focuses on the con-
cepts behind the measures rather than on the methods
of data collection and calculation.!

The Sovict Union engages in a host of defense
sctivities.’ Some of the activitics add new weapons to
military forces. Others furnish and train military
personnel. Still others provide new technologies, keep
equipment in good repair. and support Soviet policy
objectives. The complexity of these activities makes it
difficult to grasp the magnitude of the effort involved,
identify trends in the size of various categorics of
activity, or compare Soviet activities with simitar US
activities.

Summary measures arc nceded that are comprehensi-
ble, yet capture the important aspects of the underly-
ing activities. Monetary measures are among the
more uscful of such measures. A monctary mecasure
can be calculated by assigning a cost to each activity
and then summing over all the activities of interest.
Different measures of the same sct of activities can be
obtained by choosing different kinds of prices to
represent the costs.

' A more detailed explanation of Sovict pricing practices, factor
costs, and some of the otber concepts addressed in this paper is

Monectary measures sre not nevessarily the best mea-

sures 1o use for all purposes. Other summary mea-

sures of Sovict defense activitics range from total

numbers of weapons (o the results of claborate war.

games. In general, monetary messures of the appro-

prisie sort are most useful for:

« Displaying trends and changing emphases in re-
source allocations.

» Evaluating economic costs and impacts.

« Sizing the overall magnitude of output of dissimila-
goods and services for comparison with output.of
another period or country.

Other measures are more appropriate and should be
used for:

» Asscssing the capabilities of military forces.

» Estimating the efficiency of defense industries.

» Judging the wisdom of the resource decisions.

This paper defines the major monetary measures of
Soviet defense activities. It discusses their applicabil-
ity for answering ccrtain Questions and illustrates
their uses. The measures are for the general purpose
of valuing the annual activities associated with provid-
ing Sovict military forces with weapons, equipment,
supplics, and personnel and maintaining and operat-
ing those forces. After a selective review of the Soviet-
administered price system, the methods of valuing
these annual flows of goods and services to the Saviet

military establishment are addressed.’ The paper ends

* The paper foouaulkmnuldcl‘caumwua because they
can provide good i of changing treads. They also show the
mumly of adding mew enpnbulihu and the 1empo of manning.

ing, and lbefm They do not, howerer,

found in USSR Measures of Economic Growth and Devel:
1950-80, s volume of studies prepared by the Central Inldlueno:
Agency in 1982 for 1he Joint Economic Commitlec of Congress.

! In this paper the term “defense™ is wsed in the broad sense and
incledcs both offcnsive and defensive forces. The term “militan™
might be preferred but for its historic association with army forocs
only to the exclusion of naval forces. The defense activitics

arc about the same as (he US activitics funded by the Dcnar(menl
of Defense. The paper fo sally on the p

weapon systems for Saviet military forces. anuumem covers boih
the s of ponss and i and their major. or
capial, repair.

the of and fics on hand. A measure
of inveniory or stock value is acoessary for that. While superficially
altractive. monctary measures of stock value have had litile success
for two reasons. First. meaninglul depreciation ratcs have boen
difficult (o find because (he depreciated values nced somchow to be
tied to the remaining military valuc rather than some arbitrary
acoounting convention. Second, a stock value calculation is but &
oor proxy for force measures of effectivencss and hence has
limited utility.




with & discussion of how monetary measures should be
used to examine some of the issues often raised about
Sovict defense activities. It will be shown that the
proper measure to usc will depend on the particular
issue being analyzed, No single measure is best for
analyzing all issues, but each measure is useful for
some issue.

The Seviet-Admisistared Price System ¢

Sovietpricumbuedouwvduaionoosumha
than on supply and demand in a market. The Sovicts
have a centrally sdministered price system. Wages
and the prices for food, services, transportation, utili-
tics, raw materiaks, and industris] goods are usually
set by ccatral suthorities. Some important implica-
tions of Saviet pricing practices are well illustrated by
looking at the wholesale prices of industrial goods. For
most civilian products, once a price is set it is seldomn
changed before the next general price revision.! Prices
of many industrial goods for the military, bowever,
are subject to change each year.

Prices of Civilian Geods

When 2 new industrial product is introduced, the
Sovicts sct a temporary price for it. This price covers
the estimated costs of production plus profit margin.*

* Soc Morris B in, “The Admini 100 of the Sovict Price
System.™ Soviet Stucties, vol. XXX {October 1978), pp. 466-90, and
CIA Research Paper ER 79-100631 (Unclassificd), December
1979, Ax Analysis of the Behavior of Soviet Meackinery Prices.
1960-73, for a more dete di jon of the administration of
wicuinlheSwiaUlion.T\kuaiondilasulhcwidng
mechanisms in peactice over the past 20 years. There has been
considerable Ltk of major pricing policy changes in the next few

years.
* O occasion, the Sovict beadership decides that the relative price
structure nceds revamping. and they reset many of their prices
cither through a price reform—a change in the basic principles of
ioc fi 300—or price revisi hich entails cheaging many
prices, but not principles. Major price changes were carried out in
indusiry in 1955, 1967, and 1982, and in construction in 1969 and
1983. In addition to thesc major changes. there have been price
changes in other years for large sets of prices. often for whole
indestrisl braaches.
* Planncd profit rates are set in terms of percentages of costs or the
value of fixed and working capital. The planned rate for a branch of
indesiry will be based in part on policy objectives. For le. the

After the product has been in production for awhile,
usually in its sccond year, a new price is set for it.
This new price is called the product’s permament price.
It is based oc the same faclors as the lemporary price
but is presumed to refiect better data.’ These prices
are published in price lists and are the prices the plant
receives when it sells the product. Both the temporary
and the permanent prices are called established prices
in the West to distinguish them from the other ruble
prices discussed later in this paper.

In principlc. a product’s established price is busedon a
prediction of its actual cost to produce. In practice,
however, this objective is difficult 10 achicve. Even the
cost of an item already in production is not casily
determined by outside administrators. Product speci-
fications and quality may suggest an spproximate
cost, but the detailed cost data are held and controlled
by the individual plant or enterprise. The problem is
compounded when outsiders try 1o estimate future
costs.

Although plants report many cost figures to supervis-
ing agencies, the plant manager has considerable
practical flexibility in allocating production costs to
different accounts and products. Labor and material
usage by product is difficult for an outsider to verify,
and the allocation of overhesd is inherently arbitrary.
An outside administrator has little choice but to
accept the plant’s reporting on its cost breakdowns.
Only the totai plant costs can be reasonably moni-
tored, and even they can be misleading.

Plant management, moreaver, is prone 1o carry excess
workers and to hold excessive stockpiles of material
for future needs. The costs of thesc incfficiencies are
recovered by the prices charged. There is little incen-
tive for correct cost reporting. Indeed, the more the
cost of a product can be inflated for purposcs of
getting a higher price, the easier it is for the plant to
meet quotas for the value of its output and receive the
resulting bonuses for plant managers and workers.*

" Neverthel ice the

in p
price

porary price often b the

profit rate on agricultural machinery is set at a lower levei than the
industria) average to obtain lower prices. The profits are distributed
as contributions to the parcat ministry and state, capital for plant

i b paid to ma and !abor based in parton
mecting or cxceeding quotas, and funds for worker housing and
benefits.

* A more subtic way of obtaining an wawarranted high price than
by simply padding production costs is to claim a higher quality for a
product than it actually has. Higher quality products aot oaly
implicitly cost more, but are frequently rewarded with a boaus price
markup as an i ive to produce such products.




On the other hand, once a permanent price is st for a
civilian product, it is rarely changed until a general
price revision is carried out. But the costs of inputs to
production, especially new equipment and labor, tcnd
lo risc over time in the Soviet Union as they do
clsewhere. For some products, these rising costs of
inputs are more than offset by reductions in the
amouat of inputs required, and the longer a product
remains in production the more profitable it becomes.®
In other cases, however, the input savings arc small,
and it becomes increasingly difficult for a plant to
maintain its profit margin on old products. In these
cases, plant managers need to establish the price of a
new product as high as possible 10 maintain total plant
profits at “acccptable™ levels. This bigh price helps
cover the losses on older products and provides a
hedge against increased costs of production in the
future (see figure 1).

The nct cffect of the Soviet pricing system is a
distorted price structure from 2 cost perspective. For
manufaciuring processes that do not lend themselves
10 significant input reductions from learning, prices
tend to be too low for products that have been in
production for a few years and too high for products
newly introduced. The practice of setting the price of
a new product higher than iis actual costs warrant is
often called new product inflation. It will be a major
factor in the discussions of the following sections. (An
arithmetic example of how this kind of inflation can
occur is presented in figure 1.)

As mentioned previously, the tendency for new prod-
ucts to have exceptionally high prices with respect to
costs is caused only in part by concerns about profits.
Plant management also has strong incentives to show

* Many facturing pr do allow a reduction gver time in
the amount of inputs used to produce a given product. This
reduction, primarily in labor, i 2 well-documented fact in both

market and ity p ics. As a good i tode
manufactured in the same plant, the plant managers and workers
i to find cheaper ways o produce the product. This learning

is achieved through a wide varicty of mechanisms including better

ization of the bly process, better handling of supplies.
minor design changes (0 speed assembly, and so forth. Costs are
reduced because fewer inputs are required as this kearning takes
place. The cost reduction is usually ized analytically by a
learning curve that shows the expected cost of a particular unit as a
function of the number of units of the same product previously
produced. These cost reduction. o learning, curves do not reflect
any changes in input prices.

Figure 1
Inflation In Costs and Sales Prices

Cusrent subics
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Years

The Joint effects of rising conts and
the Seviet price syssem ave {uswosed. The
dote are based oa the hypotheticel
poaduction of @ plant ever 8 10-year peviod.
Three defferent products are produced, cach
Naving o production run of 10 yeors and

begtns producrion (n the sixth yeor of the
pevied, repiacing the first product. Each
product (s preduced at the same constent
ate 30 the toial sumbers produced and e
actwal resources consemed are he sawe
all years. The sotaf cost of the resoxrces
nsed, howerev, increases by 5 pevcent cach
year. The cest line shows the incorvasing
annual costs, less prafit. of produciag these
producx. The price of coch product is set
when it enters production aad is set
charged. The price for the new products eve
3¢1 30 the average prafit from ol sgle« is 1S
peveent of costs for both peare | and 10

The sales liae shows the tolal ameunt
rroeived for the products. This amonnt
changes only in the sixah yoar whew the new
produce is (avoduced. The new product price

" Jor the | iag loss of prafic
on the older poads and prevides @ cushion
Jor fusure rising casex. In this exemple. the
result is an laflation rute of 9 perceat per
year even though the exercise specifically
assumes that there is Ro improvement in
product quality that would jusiify s Righer
Pprice.
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growth in the ruble value of the plant’s output. The
bigher the price placed on a particular good. the
higher valuc s given quantity of production will have.
Because the sdvantages cited require the introduction
of a new product, there is an added incentive to
introduce ncw products, particularly ones similar
enough 1o existing products that little risk is involved.
Moreaver, the benefits of introducing & new product
do not accruc solely from its price. The Soviet practice
of calculating growth in output from one year 1o the
next by linking annual growth only of those products
in production in both years can, in certain circum-
stances, result in growth rates even higher than the
actual growth in the total value itself."

Prices of Military Weapons

The preceding discussion applies 10 the pricing of
Soviet military weapons as well. There is, however, an
additional consideration that deserves special attea-
tion. Military representatives at cach defense plant
monitor production and inspect for quality. These
representatives also negotiate cach year with plant
management {0 reset the established price of a prod-
uct. Unlike the general civilian case, the price of the
military good can be changed cach year.”

In the negotiations, the plant mznager would argue
for keeping the price constant or, more likely, raising
it to cover increasing costs. The military represents-
tive would counter that the price should be lowered as

* Coasider the simple case in which a plant produces two products
withia a three-year period—tbe first product in annual values of
100, 50, and 0. aad the sccond product in annual values of 0, 10,
and 100. The tota! annual vatucs are 100 in cach year, showing no
growth. Becawuse the sccond product was not in production the firss
year, the linked value method would count only 1he first product
and show a ncgative growth from the first to the second year of
=10 percent (100 dropping to 903. The growth calculation from the
second to tbe third year, however, would coust only the second
product because the first was no longer in production in the third
year. This calculation would show a staggering ‘900-percent growth
(10 10 100) for a linked growth rate from the first 1o the third year
of 800 percent—(100) (.91 (10) — 100.
"' See P. V. Sokolov, Political Eq - Socialism—The First
Phase of the Communist Method of Production (Moscow: 1974,
JPRS 63693-2 translation, 17 December 19741, pp. 287-8, and The
BDM Corporation, Defe Industry Studies Momograph Series:
‘Tke Role of the Military Representatives in the Soviet Defense
Indusiry—A Case Study of the 38961k Military Representative
Group (MRG) in Riga, May 1981.

the plant learas to produce the product more efficient-
ly. The actual price set in a year is determined by the
rclative bargaining strengths of the two sides. The
military representative has access to the plant’s books
and can accept of reject the plant’s production. The
plant manager controls what is in the books and has
many ways fo delay production of a product that the
military waats if he is not satisfied with the price set.
Figure 2 shows the kind of information that would be
brought 10 bear during the bargaining process.

The incentive for the plant manager 10 obtain a high
initial price for a new military product is grester than
for a civilian product. Unlike the civilian case, the
price of a military product can be forced down.
Producers of military goods cannot count on the
cushion of profit enjoyed by producers of civilian
products that maintain fixed prices but expericnce
learning cost reductions. The higher the initial price
obtained, then, the more the manager can absorb bath
price reductions and cost increases.

Ruble Messures

The preceding section outlined how established prices
are set in the Soviet Union. This section discusses how
these prices, and prices based on-them, gre used to
provide monctary measures of Soviet defense activi-
ties. It begins by presenting two mcasures the Soviets
probably use. It then discusses measures developed by
Western experts.

Soviet Measares

The Sovicts kecp sceret all aspects of their defense
activities, including costs. Although they publish a
single annual number that purports to be their defense
budget, it is far too low to be credible and the Soviet
leadership undoubtedly uses other numbers. Sovict
data for their civilian activities are often measured
using cither current rubles or comparable rubles. It
seems reasonable that the Soviets would also use these
measures {or their defense activities.



Figure 2
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Ruble Value in Current Established Prices. One can
cnvisage a sct of books in the Soviet Union that
records all goods and services produced in a given
year and the prices paid for cach. The total value
recorded would be in the established prices of the
given year. A series of such totals over time would

reflect both the differing quantitics reccived and their
changing official prices. Such a series is called &
current ruble value scries in established prices, or
current rubles (or short.

Current rubles are useful for gaining insights into how
the Soviets might view their own spending. The
Sovicts recognize that current ruble prices do not

“always reflect actual costs and may also distort trends

in physical output. Yet they have little choice but to
do much of their basic data collection in current
rubles, and budgcls are set in current rubles. Current
cubles also help in understanding changing economic
conditions. Relative costs change as raw materials
become more difficult to extract, capital and labor
producivities change at different rates among sectors,
and invesiment requirements vary. Monctary mea-
sures using current ruble prices, with all the imperfec-
ﬁmdkumedinthcwhuwaiou.doaptunw
some degree these changing relationships.

Mecasures using current rubles, however, do not pro-
vide reliable indicators of treads in the magnitude of
goods and services being produced. General price
levels have been rising in the Soviet Union as in most
countrics. Current ruble scrics reflect both the
changes in the volume of goods and services and
changing price levels. When prices arc gencrally
rising, then, a current ruble serics will exaggerate
growth in the volume of goods and services produced.
Figure 3 shows the magnitude of Sovict weapon
systems procurement measured in current rubles.
With this measure, one sees a general unbroken
upward trend from 1972 through 1980 in the amount
the Soviets paid to equip their military forces.

Ruble Valne in Soviet Comparable Prices. The Sovi-
€ls recognize that their current ruble series are not
good indicators of “real™ trends because the prices
assigned to goods also reflect changing price levels.
Their remiedy is to compile much of their economic
data in comparable prices. These prices are set for
some base year and then held constant during an
extended time period. The Soviets usually pick the
base year to be the year of the most recent major price »



Figure 3
Saviet Military Precurement in
Current Rubles
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revision. Once the base year is fixed, comparable
prices arc sct for cach good by assigning a value as
follows: #

* For goods in production in the base year, the value
assigned is the current established price of that
year.

* For goods not yet in production in the base year, the
value assigned will be the first permanent price for
the good, although as noted carlier—the temporary
price sometimes becomes the comparable price.

”in

the Soviets do not zalcul
scrics by lly assigning a ble price to each item. The
task would be too difficult and time consuming. Instead. many
value series in current rubles are converted 10 comparable rubles by
means of price indexes constructed for a sample of goods whose
compe rable prices arc sct in the manner discussed. This use of

ind. introdi some unk of error.

their comparable value

344008 t1-87

Figure 4 shows the magnitudc of weapon systems
procurement in comparable rubles with a base year of
1982.” The trend is similar to the trend in current

*! The Soviets calculate the comparable valucs for years prios 10 the
base year by “linking™ to an carlier based serics. During the period
covered in this paper. the Sovicts have used 1967, 1975, and 1982
as basc years. The 1967-bascd serics was calculated through 1975
and then dropped. The 1975-based series was dropped after 1982,
Each product group has two comparable values for the year the
basc is changed. onc in the base being retired and onc in the new
basc. The ratio of these two valucs is used o cxtend the mew base
serics backward. For example, the 1982-based comparable price
valuc for the year 1979 is found by meltiplying its 1975-based
comparable price value by the ratio of the 1982 based valuc for the
year 1982 over the 1975-based value for the year 1982, or

ZP,,Q,
ZP,,Qn 7.0, X EPyQy-

This process was usod 10 obtain the comparabic values in this peper.




rubles shown in figurc 3. A comparison of the two
trends implies an average annual decline in procure-
ment prices of more than 1 percent. (This comparison
is discussed below and shown in figure 10.)

The Sovicts use comparable value series 10 measare
growth in output and productivity trends.* When
applied in the Sovict system, however, the comperable
price measure overstates actusl growth and under-
states the increases in general price levels. This bias
occurs for two main reasons. First, most of the
inflationary risc in costs is absorbed in the prices of
ncw products rather than in the prices of all goods
produced. For examplc, if in a given year two prod-
ucts of an enterprise require the same amounts of
resources 10 produce and are of the same quality, but
one started production scveral years after the other,
the newer product would geaerally have a higher
price. As a result, new product lines are assigned a
relatively higher comparabile price than older product
lines. In this respect comparable prices are similar 1o
current prices and do not adequalely adjust for
changes in price levels.

Second, established prices for many defease industry
products arc reduced to reflect the cost reductions
coanected with learning. For these goods, any that
entered production before the base year and continued
through the basc ycar will have a lower current price
in the basc ycar than in any carlier time. When their
comparable prices are applied 10 output in earlier
years, the resulting values are lower than the corre-
sponding current ruble values. Similarly, goods enter-
ing production after the base year wil! have their
comparable prices set before cost reductions from
learning take place. The effect of this treatment of
learning is to overvalue new production compared
with old, thereby exaggerating growth. How the
process can work in practice is illustrated in
appendix B.

“The Sovi . ble serics 10 caleulate implici
measures o(dunpn; price lev:h by forming the ratio of compara-
ble price series to current price series. They also construct explicit
price indcxes by applying current prices (o ﬁxed samples of goods
The Soviet sampies of goods are ined 1o goods ing in
production throughout the period. This practice resul's in a down-
ward bias “ mly introduced goods with inflated prices are

i fuded. M . the Soviets imes lower the
official mocs on old goods that are claimed to be in production but
in (act arc not available.

Western Measures

Western experts have developed ruble-based measures
designed to compensate for defects in the Soviet
measures. The first o be discussed, values at factor
cost, is of a slightly different character than other
ruble measures. [t is designed to be a better measure
of the economic relationships among various sectors of
the economy than Soviet established prices. Then two
kinds of constant price measures are presented that
improve on the Sovict comparable pricc measure by
adapling concepts in common use in the West for
measuring oulput over time.

Rable Value as Factor Coss. The centrally adminis-
tered Sovict price system inhibits setting the price of a
product to reflect the opportunity costs of the re-
sources used 10 produce it. The Sovicts also, asa
matter of policy, employ an claborate system of
subsidics and taxcs 10 achicve ceriain objectives—
distorting price relationships in the process. There-
fore, using actual Soviet prices—whether current or
comparablc—as a basis for cconomic analysis can
produce misleading results. A better represeatation of
relative resource costs of producing differeat goods
and services can be obtained by estimating prices at
factor cost.

Onc can hypothesize an “idea!™ economy with perfect
competition, full use of all productive factors, and s
mechanism that assigns to each product a price equal
to its marginal valuc in the cconomy. In such an
economy, each primary input factor——land, labor, and
capital—receives a price proportional to the value of
its marginal product. Each product’s price will turn
out to be the sum of the costs of the factors ultimately
used to produce it. These ideal prices would be called
prices at factor cost.

Such an economy can probably never exist in practice
and certainly docs not exist in the Soviet Union.. But
the notion of assigning prices to products proportional
to their marginal value is attractive. Various methods
have been developed for approximating factor costs in
an cconomy. ** Value scrics using factor costs can

" The Adjusted Factor Cost Standard hod, ph d by Abram
Bergson. is commonly used for the Savict Umon Sece Abam
Bergson. The Real National Income of Soviet Russia Since 1928,
Harvard Univensity Press, 1961,




cither be cakculated on a current basis, capturing the
changing factor values, or be fixed for the factor
values in & particular basc ycar. Factor cost prices are
generally used to measure the share of total output
going to some component of GNP by end use. For
exsmpie, Lhe share of the Soviet GNP used for
defease activities was 15 percent in 1982, using CIA's
estimate of Sovict GNP st factor cost for that ycar.

Ruble Valne in Constant Prices. If monctary values
are 10 be used to trace changing patterns in defense
activities, the valucs should be insensitive 1o general
changes in price levels. * Changes in the values should
reflect changes in the scale of the activitics, not
changes in cconomic conditions or pricing procedurcs.
In the West constant prices are used 10 “remave the
effects of inflation.™ These constant prices are cali-
brated to a specific base year. This section discusses
two kinds of constant price measures:

* Constant resource prices, which are used 10 mcasure
the cost of the activities that produce goods and
services.

o Constant output prices, which are used (o measure
the volume of goods and services produced.

The constant resource price of a good is an estimate of
what the good would have cost had it been provided
under the coonomic conditions prevalent in the base
year. The term “constant™ refers to these fixed eco-
nomic conditions. The constant resource price refiects
the input costs, manufacturing technologies, and gen-
eral productivitics of the base year. The constant
resource price for 8 given good can vary from year to
year, however, as learning reduces the resources
required to produce it.” In the West, the constant

Gmlduuc in m levcls fwdcfcme(oodubwld not be
fesed with the ing costs of p ng more
modern wespon systems. Price fevel changes refer tochanges in the
average prices of the same set of goods or resources. Even if there
were no change in the price level, the wslo‘pvvducing morc
modern weapon systems would usually increase because each
mmmﬂswhmmpkundmmumm
in production than its pred

’l‘hxsmductmmmoumumld be vicwed as increased produc-
tivity, which might appear 10 contradict the assumption that
mnl  productivitics arc those pfcmlm; in the basc year. The

isd the overall pr y of an industry—

which is d to remain and (he specific productivity
achicved in producing a particular item—which is allowed 10
change. Learning in this context is often referred 10 as product-
specific learning 10 scparate its effects from the more gencral
effects of ch g industrial productivities.

resource price for a good in the base year is its current

price.™ Because newer products for the military in the
Sovlet Union tend 10 have higher ratios of price to
cost than older products, constani resource prices for
Sovict goods in the base year are not neoessarily their
current prices.

Constant ruble resource prices are a Western con-
struct.” The Soviets do not use them. Constant re-
source prices differ from Soviet comparable prices in
three significant respects:

* The comparable price for a good not yet in produc-
tion in the basc year is taken to be the first
permanent price given o it in the future. For a good
no longer produced in the base year, an adjustment
is made to its comparable price in & previous base
year. These prices are necessarily based on the
economic conditions of a differest year than the
basc. Constant resource prices for goods not in
production in the base year are explicitly tied to the
base-year condilions.

* Comparable prices loc those peoducts whose costs
fall because of learning are based on arbitrary
points on the learning curve as discussed in the
section on comparable prices. Constant resource
prices are explicitly adjusted for these cost reduc-
tions. A product’s constant resource price changes
from year to year to reflect the reduction in re-
sources required to produce it over time, but the
prices of inputs and the gencral manufacturing
productivitics arc those of the base year.

** In the West, prices change {requenily and the same good may
have differext prices from store to store sad (rom locality 1o
locality. The currest price of a good in the base year should be
understood 1o refer to an average of its various Jctual prices.
Sometimes the base year is taken 1o mean the average prices in
cficet on some particular day of the year, such as 1 Janeary or |
July.
** In the Wet, constant prices are usually constructed by applying &
price index of some 1ort to currem prices. The Consumer Price
Index is perhaps the most well known of these indexes. A price
imsmyhsdwldnfuuyuhudumﬂco(mﬂn
changes in curreat prices for the goods ia the samplc arc analyzed.
Thase changes reflecting changing qu.lluy are taken as “real™

h All other changes are considered price level changes. The
index is constructed to show only changes in the price level.




* Comparable prices are subject to the same distos-
tions as curret prices in the Soviet system. Prices
for newly introduced products tend to be higher
than they should * be compared with prices on older
products from the same plant. Constans resource
prices remave this differential in the base year in
much the same manner as factor cost. For Sovict
products, constant resource prices are an estimate of
the actual base year costs plus profit. Constant
resource prices are not necessarily the same as
current prices in the base year.”

Figure 5 shows the magnitude of WCApOn systems
procurement over time measured in the constant
resource prices of 1982. Except for significant growth
in 1973 and 1974, the measure shows little annusl
change in procurement. A comparison with the cur-
rent ruble values in figure 3 shows that most of the
growth in current valuc was the result of price levels
rising by an average of S percent per year.

Constant resource prices are used 10 remove the
cffects of changing price levels on the activisies
required 10 produce goods. They are not designed to
measure the volume of output. For this purpose, a
price for an individual product should be fixed over
time and prices for different goods should be in some
Jjustifiable relationship. Such prices are called con-
Stant outpui prices. If there were no cost reduction as
a result of learning, constant resource and constant
ruble output prices would be identical. With cost
reduction, however, the coastant resource price de-
clines. One way to choosc & constant output pricc is to
select it at a predetermined point on the coastant

® *Should™ ia the context of the Saviet system. which atiempts to
sct prices on a cost plus profit basis.
» This difference is not as significant in the West, where ‘competi-
tion and free markets keep curreat prices in reasonable proportion
10 costs. Oa occasion, tbe Sovicts implement a2 majoe price reform
wmmwmhnlhrm For a base ycar shortly after such
prices would be about the same as
cmml prices foe that year. Until recently, the CIA used 1970as 2
basc year. The major price reforms the Soviets instituted in the late
19603 were taken a3 having successfully balasced prices for weapon
R ly, the CIA shifted its base year to
1901 ll\emrof:uwarmmmon It is not yet known in the
West if or how the Soviets adjusted the prices of their weapon
systzms in that year.
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Figure §
Soviet Procurement in Constant
Resource Rubles

Hillion 1982 rubles
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resource learning curve.® The only difficulty is pick-
ing the point. The average resource price over the
second year of production appears to be as good a
choice as any.®

= Another istousethe
mmlhe'eunbo(lhe d ren. The disad of
this approsch is that the resulting price is them a function of the
lenglh of the run. If 1wo different plamts independently produce aa

1 product, the output price should be the tame for
both no matier how much more on¢’s production run exceeds the
other.

* In both the Soviel Union and the West, 2 military good is often
procured in a “Jot” size cqual 10 & year's production. A single price
is negotisted for the lot, based on the projected average costs of
production for the year. While the sverage costs for the first year of*
production are subject Lo all the uncertaintics atiending the start of
new production and sensitive to the procise aumbers produced, the
average costs over later years tend to be more predictable.




Figure 6
Soviet Procurement in Twe Types of
Constant Rubles
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Figure 6 shows a volume measure of Soviet procure-
ment in constant cutput prices. It was calculated by
fixing the price for each product as its constant
resource price in the second year of production. The
resulting value series was then normalized so the total
value was oqual to the total value in constant resource
prices for 1982.* Figure 6 also reproduces the con-
stant ruble resource series of figure S. Although the

" The results are essentially the same if the prices are fixed at the
third year instead of the second.

two lincs are almost the same, each has different year-
to-year growth rates. The greatest difference oocurs jn
1976, when the constant output price scrics shows s
growth of S percent and the constant resource price
scrics only a 1-percent growth.® The constant re-
source price scries is a betier meusure of the resources
used in production, the constant output price scrics a
better measure of the volume of oulput.

Comparieon of Ruble Measures

Figurc 7 compares the curreat, companable, and
consiant rublc resource values of procuremeat.™ It
suggests that the Soviets could well view trends in
their defense procurement differently than do West-
ern obscrvers. When the Soviets look at their defense
procurement using monciary measures, they use
cither current or comparable rubie values. They
would see condistently high growth. Westerners study-
ing Sovict procurement generally use constant re-
source ruble values. They sce almost no growth after
1974,

The different impliuticuoﬂhethmmummy
be more clearly seen in figure 8. It indexcs, or
normﬁm,thcthrecmbleseﬁeuotbeym 1970 by
dividing the values of cach scrics by their respective
values in 1970 and then multiplying by 100. Western
experts belicve the constant resource price series is the
best monetary measurc of the “reai™ cost of Soviet
procurcment over time. They belicve the difference
between the current series and the constant series
represents oaly price inflation. The Soviets also prefer
ot 10 usc current rubles es a measure of changing
cutput magnitudes. They use the compareble price
series for that purposc. By this standard, price levels
are falling.

20n zc, the two will produce the same growth rates.
Thligmminume-illsb-highummdmimu(k
other, but acither onc will consistently show higher growth than the
other. Si ion of many hypoth I p et profiles of
abowt the same complexity as the Soviets” indicates that when the
(wo measures are used (o calculate annual growth ratcs, the two
rates should be within 2 percentage points of each other about half
of the time, and withia 4 percentage points about 90 percent of the
time. While extremely unlikely, differences as great as 28 percent-
agc points can occur.

* The constant output price series is mot shown because it is 5o
similar to the constant resource price setics.
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Figure 9 shows the contrast in Westcrn and Saviet
mecasures of price level change by presenting two price
indexes for Sovict defense procurement. Each price
index purports to measure price level change. One is
tased on Western constant resource prices, the other
on Sovict comparable prices. As previously noted, the
Western measure shows inflationary rises, and the
Soviet measure shows deflationary decreascs.

The Soviets themselves are skeptical about the ability
of their comparable price series to measure “real”
growth. Published articles criticize the official data as
exaggerating growth in the civilian cconomy.” It is

 See. for example, V. Selyunin and G. Khanin, “Cunning
Figures,” Novyy mir, No. 2, February 1987, pp. 181-201.
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Two Price Indexes for Seviet
Precurement
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not known in the West how the Soviet leadership view
their defensc procurement trends. All data relating to
defense are carefully coatrolled. Still, it is dificult o
believe the Soviets would measure defense growth
with a monetary method different from that used for
the rest of the economy.®

The comparison of ruble measures has focused on
Soviet procurement as an example, but the measures
produce different values for the other defense activi-
tics as well. Figure 10 tracks the value of these other
activitics in curreat and in constant ruble resources. It
alsa shows the total value of Soviet defense in the two
measures. .

US Doliar Measures

The previous sections have discussed monctary mea-
sures that use prices, in rubles, based on economic
conditions in the Soviet Union. Monetary measures of
Sovict defense activitics can also be estimated using
economic conditions in the United States. The valua-
tion of Soviet defense activities in dollars measures
their size in units familiar to US audiences and
permits comparison of Soviet activities with similar
US activities.

Comparisons of Soviet and US Defense

Activities Usiag Dollar Measures

Dollar analoguces for any of the monctary measures
calculated earlier in ruble prices could, in principle, be
calculated. The remainder of this section will use only
the constant resource price measurc. The use of
curreat dol'ars wou!d introduce the confusion of
inflation into the already difficult task of comparing
two countrics' activities. The Sovict notion of compar-
able prices is foreign to US policymakers. Of the two
constant price measures, each bas its attractions for
comparisons of US and Soviet defense activities. The

* The Soviets, particularty the military, undoubtedly use measurcs
other than mooetary 1o summarize the flow of goods to defense.
Some of these measures would show diffcreat results. For examplce,
simple counts of the numbers of weapons being produced for the
military would show dedining numbers in many major categorics.
The military might put more weight on these declining aumbers
than on their increasing current rable values.
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coastant resource measure is usually used, however,
because the value of US defense activities in constant
resource prices is available from Department of
Defense records. The data to measure US defense
activities in constant output prices have not been
collected in any accessible form.

The constant dollar resource price for a good is
defined to be the cost of providing the good in the
United States at the prices, wages, and efficiencies
prevailing in the base year. Estimating the cost of
Soviet defense production using constant dollar re-
source prices confronts a complication not present in
constructing constant ruble resource prices. The Sovi-
et Union and the United States have different indus-
trial bases and experiences. For example, a US air-
craflt manufacturer could not today manufacture a

Soviet aircraft. It would first have to develop plans,
identify suppliers who could begin to produce compo-
nent parts, train its fabor force, retool its assembly
linc, and so forth. Most US manufacturers could not
produce on the large scale that the Soviets do without
first building additional plant fcorspace.

The purpose of valuing Soviet goods in dollar terms is
10 gain an appreciation of the size of the goods and
scrvices the Soviels are providing their military. This
sizing would be overstated if the valuation also includ-
ed the economic costs of transforming US induscry to
produce such jtems. Therefore, the calculation of
constant dallar prices assumes that the requisite pro-
duction base is in place, complete with a trained work
force, qualified supplicrs, and all other necessary
ingredicats to duplicate the Soviet output at normal
US cfficiencics in the base year. This assumption,
bowever, does not exclude the usual US costs of
preparing for the production of a new product.

Figure 11 compares the magnitude of total defense
aclivities, measured in dollars, in the Soviet Union
and the United States. From it onc sees the sbrupt
increase in US activity during the Vietnam WAr years,
followed by a decline until the late 1970s when the
United States began to increase its military readiness
and the pace of modernization. Throughout the period
the Soviets increased their activitics but at a gradual-
ly slowing rate.

Figure 12 shows the magnitude of defense procure-
ment for the Soviet Union and the United States.
From it onc sces that most of the pattern shown in the
comparison of total defensc activitics in figure 11 is
cxplained by the patterns of procurement. The valua-
tion of Sovict procurcment shows the same pattern as
the constant ruble resource valuation, cven though the
dollar constant resource prices are based on US
manufacturing oconditions. This similarity indicates
the steady level of procurement since the mid-1970s is
determined by the physical items procured rather
than by some peculiarity of Soviet econamic condi-
tions in the base year 1982. .
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A Special Probless Whea Comparing their decisions, in part, on their perceptions of both
Two Countries’ Activities the relative benefits and the relative costs of their

Comparisons of the activities of two different econo-
mies by means of 2 monctary measure have long
coacerned economists because of what is commonly
called the “index number problem.” The problem
arises because the twa economies have different re-
source endowments, different desires for goods and
services, and differeat production efficiencies.™” When
deciding how ta allocate their resources, leaders natu-
rally consider these factors. Simply put, leaders base

* These underlying differences result in different price structures
(the relative prices of goods and services) and wtilities (the relative
attractivencss of goods and scrvices). The index numbar problem
occurs both for isons b the ies of two coun-
tries and for compariscas of a siagle country’s economy at differcat
times. Indecd, the index number problem is present in alf of the
carticr discussions of constant resource and constant output prices.

altcrnatives.

Yet, the comparison of two sets of activities requires a
common measurc. As a result, monetary comparisons
are customarily done using the prices of one of the
cconomics for both economics.™ There are three im-
portant implications of this for moactary comparisons

* Comparisons are also made by making two ptdimiury compari-
sons, onc for each cconomy’s prices, and then averaging the results.
This approach eliminates the need 1o decide which prices unuq but
it suffers from having then donc the : in some n
and uninterpretable price structure.
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of US and Sovict defense activitics. First, the results leaders, for example, base their decisions in part on
of the comparison will depend on which country's their costs. If they were opcrating in the dollar price
price structure is chosen. This point may be illustrated environment of the United States, they might decide
byaﬁmplemmple.Supmin-uniwhrywllu lbeyeouldlchievetbeumebuwﬁululowacm
United States and the Soviet Union cach produce 8 by producing a different mix of products. Continuing

pair of identical products, widgets and gizmos, in the
amounts and at the prices shown in tabk |. How can
the total output of the two products be compared
using a monetary measure? Saying the United States
had a toulvnlucofSISOgndlbeSoviaUnioanml
value of R175 yiclds no useful comparative informa-
tion. The output of both countries needs to be valued
in the same units. Doing so, however, gives 1wo
different results for the two choices of currency. The
value of Soviet production of these two products is 83
percent of the US value when both are measured in
dollar prices but only 70 percent when both are
measured in rubles. Which is correct? They both are.
Similar differences occur when both countries® de-
fense activilies are compared in dollars and then in
rubles—that is the Soviet Unjon compares more
favorably with the United States when comparisons
are carried out in dollar prices than when they are
based on ruble prices, Comparisons completed in the
United States are usually made in dollars because US
leaders arc used to viewing results based on the dollar
price structure.

Second, when the price structure of ane country is
used to calculate & monetary measure of the activities
of another country, a certain amount of artificial
inefficiency is imputed to the other country. Soviet

with the simple example of table 1, consider just two
mixuofvid;uxudzimmﬂutmim be viewed by
Sovict leaders as having the same benefit-—mix A,
oonsi.:ﬁnxofSOwidgeulndMgiumand mix B,
mﬁngofaoﬁd‘asandw;im Mix A, the
onc the Soviets produced, has a cost of 175 rubles and
mix B has 2 cost of 200 rubles. If the two mixes
promised equal besiehiis to.the Soviets, they would
reasonably choose mix A. The dollar cast of mix A,
however, is 125, and mix B has 2 dollar value of only
120. Had the Soviets been doing their planning in
dollar prices, they would bave ordered the cheaper
mix B. Valuing actual Soviet production in dollars has
the effect of making Soviet decisions appear less
cfficient. It is in this sensc that it is sometimes said
that valuing one country’s activitics in another coun-
try’s currency exaggerates their value

" Measuring the degree of this astificial incfficiency when valuing
et defense activities in dollars is st possidle withouit kadwing

the Soviet leadership’s bencfit caloulus. M that

such calculus can be esti i ity—by calibrating the so-

aalled linear expenditire system of wtilitics to fit observed Sovict

decisimnnudwica—suwlbei » is no more than §

peroent.




Third, whea the price structure of one couniry is used
to value the activities of snother country, a certain
smount of artificial benefit is imputed 10 the other
country. Consider again the simple example of

table 1. US leaders would have some impression of the
benefit the United States would receive from $125
worth of widgets and gizmos—the dollar value of
actual Sovict output. They might appraise the relative
benefits of widgets and gizmos differently than the
Soviets. They might perccive mix C, consisting of 70
widgets and 435 gizmos as being just as good as the
actual Sovict mix. But mix C could be obisined for
oaly $115. To say, then, that the dollar value of the
Soviet output is $125 is to add $10 worth of implied
bencfit from the US perspective.t

Tbeweeediuditam‘ouoflheindexnumberpmb-
lem scrves as 2 warning not 10 use moaetxry compari-
sons of sctivities in two countrics without careful
coasideration of whether the measure being used is
suitable for the question at hand. It should not be
interpreted as saying that the dollar measures of
Soviet defense activities bave a built-in bias toward
overstatement. Assuming there are no errors of esti-
mation or calculation, dollar measures measure pre-
ciscly what they purport to measure. It is only their
improper usc that may bias understanding.

Suggested Gulde for Using Moactary Measures

Thc paipose of summarizing is to highlight trends and
relationships not readily perceived from the details.
Any summary measure of complex activities must,
however, climinate the richness of that detail. The
paper has preseated the major monetary measures
used to summarize Soviet defense activities. This
section gives general guidance for when each should
be used. There can be, however, only one absolute
rule. The best measure is the one that best extracts
from the data the answer to a particular question.

There are two perspectives to consider. The USSR
and the West have different economic systems and
vicw economic relationships differently. For example,

' This effect would mercly restate the previous incfficient doltar
argument in the implausible casc that the leadership in the two
countrics share 3 commoa pereeption of the value of different
combinations of widgets and gizmas.

the cvolution of Saviet statistical practices has led the
Sovicts 10 adopt the notion of comparable prices as a
measure of output. As discussed above, this measure
docs not eliminate the effects of inflation 2nd exag-
gerates growth. ft is hard for the Soviets 10 develop a
better measure, however, without acknowledging offi-
cially that the hidden inflation exists in defiance of
their edicts. The West has no such inhibition and can
©Onstruct constant resource or constant output price
measures with or without adjustments for factoe costs.
The West, on the other band, is hindered in construct-
ing its measures of Soviet defense by the unavailabil-
ity of much of the data its methods require.

The two perspectives could offer different answers to
the same question. When evaluating Soviet activities
and their economic impact, there is an advantage in
using the Western perspective because it presents the
best understanding in economic terms.™ When at-
tempting to understand Sovict decisions or pereep-
tions, the Western viewer should use the Soviet
perspective because it estimates what the Soviets
themselves sce.

The remainder of this section preseats questions fre-
quently asked about Sovict defense activities. Each
question is followed by a discussion of which measures
should be used in secking answers. For many of the
questions, monctary measures alosc are not sufficient
to provide a complete answer. Other measures —
physical quantities, combat effectiveness, and the
like—should also be used. This section addresses only
the portion of the answers involving monetary mea-
sures. Table 2 summarizes the recommendations.

How Muck Hare the Soviets Boen Spending

on Defense?

Current ruble measures are best suited for this basic
question about the actual annual outlays for defense.
They represent the amounts the Soviets show on their
books and are the basis for all ather ruble-based
measures. Becausc of the distortions in the Soviet

" The Western perspective often requires using ruble measures. The
difference in perspective is defined by differing cconomic concepts,
not currencies.



Table 2 )

A Semmary Gulde to Choosing sa Apprepriate M.
Quastion Poistof View 77

_Soriet’ Western o
‘H;;?d' have the Soricts been speading on Curvent ruble prices Current ruble prices
What are the treads in Soviet def ding? Comparable reble prioes Constant ruble resource prices
Wmmlkuuﬁhmmndpdswinw Comparadle ruble prices Constsat ruble output prices
Soviet defemse?
What has beea the impact of defense oa the Soviet Comparable ruble prices Currest or constant redle resource
coomomy? prices as facior cost
What are the trade-offs besween defensc’and the Current reble prices Curremt ruble prices at factor cost
civilias economy? -
Whcre have the Soviets been petling theie Comp de rudic prices Constant ruble resowrce prices
within defense?
Ase the Sovicts changing their hatit on defe G bic reble prices Curvent or constest ruble output prices
of withia defensc? . at factor cost
How do Sovict defease sctivities compare with US US dollar prices » Constast US dollar prices

defemse activitics?

'Ruhhmuumuhlhlwiuamy.mm
N publi " of their mationa! and industrial
output in dollars for comparisos prrposes with the United States.

This practice may extend 10 delease comparisons akso.

price system, however, knowing only the amounts
spent allows limited insight into the significance of
thoce amounts.

What Are the Treads in Soviet Defense Spending?
Trends are identified by studying the behavior of 2
component of defense spending over time and by
comparing this behavior with that of other compo-
neats. One major componcnt of defense spending is
the changing price level of defense goods and scrviccs.
All the measures in this paper, except the current
ruble measure, are intended to climinate this compo-
ncat from their values. Other trends of interest in-
clude examining procurement patterns over time and
the relative allocation of cither resources or output to
the various services or military missions.

If the trend in the price kevel s at issue, the compari-
son of a current ruble series with a serics in constant
rubles provides an estimate of the changing price
level. The constant ruble measure is then used as a

basis for identifying trends in the level of activities
within defense. The proper constant price incasure to
use depends on the desired perspective. The Soviets
usc comparable rubles. As discussed above, this mea-
sure is seriously flawed but shows how the Soviets
might view trends in their military programs. Western
cxperts generally agree that outlays in constant rublc
resource prices are the proper choice from a Western
perspective.

What Are the Trends in the Volame of Goods

Golag to Soviet Defense?

Measuring the changing volume of goods requires
assigning 1o cach good some unchanging number that
captures its relative “volume™ with respect to the
other goods. Of the monctary measures, only those in
comparable ruble prices or constant ruble output’ .
prices satisfy the unchanging number requirement.
The Soviels usc comparable rubles as a measure of




output volume. Western experts prefer the coastant
ruble output measure because it excludes the inflation
embedded in the comparable price measure.”

What Has Been the Impact of Defense on the

Sorviet Ecosomy?

Because resources for defense could have been used
for ather purposes, one way to measure the sacrifice
for defense is to estimate what might have happened
had the resources instead been used in other ways.
These calculations are best done by modcling the
development of an economy over time under different
assumptions regarding defense spending, but in their
simplest form they are done by estimating the share of
therummofmmomicseciorgoiufov
defense. For example, sbout 40 percent of the re-
sources of the Soviet machine-building sector is used
for defensc. One then imagines what might otherwise
have happened. From the Western perspective, the
proper measures for all such excursions are current or
constant resource rubles at factor cost. Current rubles
are preferred for simple percentage statements be-
causc they refliect both the changing quantities and
the changing prices of the physical resources required.
Constant resource rubles are used by most economet-
ric models to present relationships over time without
the confusion of changing price levels. The Soviet
perspective again appears limited 10 comparable
rubles.

What Are the Trade-Offs Between Defense and the
Clvilisn Ecosomy?

As the Sovicts plan their resource allocations, they
undoubtedly consider the cflects of different deci-
sions. Much of this planning is based on physical
quantitics, but current rubles scem to be used for the
manetary measure. Western experts prefer to use
current rubles at factor cost to capture the present
economic relationships unless the cconometric models
used require constant resource rubles at factor cost.

* Values in coastant ruble output prices are often refined by
adjusting them o reflect the factor costs of the base year. This

dj has little practical effect om total procurement. It docs
change the relative shares of the different resource categories
within defe primarily i ing the shares of militacy pay and
rescarch, development, testing, snd evaluation (RDT&E) and lower-
ing the share of procurement.

Where Have the Seviets Been Putting Their Resources
Withis Defense?

Sovict defense activities may be divided into various
calegorics according to scveral classification schemes.
The two schemes most frequently used arc the mission
classification and the resource classification. The mis-
sion classification divides the activities into categories
such as strategic forces, gencral purpose forces, and
support. These categocies are then further subdivided
as needed. The resource scheme divides activities into
procurement, operations, maintenance, military pay,
and research, development, testing, and evaluation.
Otber schemes place activitics into branch of service
or geographic area. Monetary measures can help in
understanding the prioritics these various categorics
bave enjoyed. Constant ruble resource prices pravide
the best Western measure for comparing these activi-
tics. The Soviets probably use comparable rubles.

Are the Soviets Chaaging Their Empbasis on Defease
or Within Defense?

The degree of cmphasis on defense is usualiy mea-
sured by examining the shares of the output of the
Soviet economy and of its key sectors, such as ma-
chine building, which are dedicated to defense activi-
ties. Within defense, relative emphasis is usually
measured by comparing the shares of defense re-
sources going to the componcents of interest. In either
case, the proper Western measure of emphasis de-
pends on whether one is interested in what the Soviets
arc willing to pay or in what they are actually
providing to the military. Current ruble prices at
factor cost is the appropriate measure for the former,
constant ruble output prices at factor cost for the
latter. The Soviets probably use comparable rubles for
bothb.

How do Soviet Defense Activities Compare With US
Defemse Activities?

Western experts use constant US dollars for these
comparisons. US data are availabdle in dollars, and
Western policymakers ace used to thinking in dollar
terms. For similar reasons, the Sovicts should make
such comparisons in rubles.




Is the Soviet Uniom Getting Mors for Its Defense
Money Thaa the United States?

This question cannot be answered using only mone-
tary measures. Two different kinds of measures are
required: one to measure the utility or value of what is
being obtained, and the other 10 measure its cost.
Monctary measures can serve only 10 measure cost.
Evea then, because the United States and the Soviet
Union have different economics and different re-
source costs, it is not clear that any one monetary
measure can fairly represent the comparative costs of
defease o the two countries.
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Appendix A
Glossary

Admisistered price system

A sysiem in which the prices are set by government
ﬁdlkhmuddbywkafmreﬂccﬁngmwly
and demand.

Bese year

A year chosen to be a reference year for some
purpose. For example, 1982 is the base year for many
onhzwi:umedinthismpw—mniuuicafor
items produced in other years are based in some sense
oulhecondiﬁoumilin.inl%lAuﬂieuhrym
is often chosen 10 be a base year because it is believed
in some sense to be “normal.” For the Sovict Union,
1982 is chosen becsuse a major price revision was
held in that year.

Capital
Mlhinuundwmhmhingebe.&piul
may be thought of in two categories: fixed capital—
machinery, buildings, and plants—and working capi-
tal—inventorics of raw materials, semifinished goods,
components, and moncy.

Coxcparable rubles
A concept used in the Sovict Union to value output.

Coustant owtput prices

A concept used in the West to assign a constant value
to each item of a particular product no matter when it
was produced.

Censtant resowrce prices

A concept used in the West to assign a price to an
ilembuedonthephylialmourmuscdtopmduce
it.

Constant dollar prices

There can be many meanings for this ambiguous
term. As used in this paper, constant dollar prices arc
constant resource prices. When calculated for a Soviet
good, the price is based on the constant dollar costs in
the United States to provide the resources required in
the United States to produce the Soviet good.
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Cost

The price paid 10 produce vomething. Costs include
raw matcrials, wages, maintenance, utilities, machin:
ery, and other overbead expenses.

Current rubles
The amount of rubles actually paid for something.

Defense activities
All of the things done in direct support of the military

cstablishment. Defense activities include the procure- -

meat of weapon sysiems and military equipment,

support of military personnel, the operating and main-
tenance of the armed forces, and military research,
development, testing, and cvaluation.

Esterprise

The basic manufacturing unit in the Soviet Union,
roughly comparabie to a medium-sizod corporation in
the United States.

Established price’
A Western term for an administratively set price in
the Soviet Union.

Factor cost
Aeonwp(uedintheWuﬂouﬁmavduewoutput
based on the costs of the factors of production—Iand,
labor and capital—used 10 produce it. Factor costs
may be calculated on cither 2 current or constant
basis.

GNP -

Gross national product. The totat value of a country's
annual output of final goods and services plus resi-
deats’ income from coonomic activity abroad less the
income of nonresideats in the country.




Laspeyres peice tndex

A measure of price levels, proposed by Eticanc
Laspeyres in 1864, bused on the changing peices for s
fixed set of quantitics. The index for a given year is
the ratio of the value of the quantities in the given
year's prices to the value of the same quantities in the
base year's prices. The fixed set of quantitics is
ssually taken as the actusl quantities of the base year.
The formula for a Laspeyres price index for the year y
is:

Zaw,

l,-—.

Ign,

where b represents the base year, q represents the
quantity of a particular good, and p its price. A
Laspeyres price index with 2 late base year is often
incorrectly called a Passche price index, becausc it is
erroncously thought that the base year must be an
carly year of a scries. The base year, however, may be
any year.

Learning cmxve

A mathematical representation of the cost reduction
experienced as a plant continues to produce an item.
There arc two forms of the learning curve in commen
uso—the cumulative average form and the unit form.
Both use the same two parameters: A, which is the
cast of the first unit produced, and L, which is called
the degree of learning.

For the cumulative average form, 1 — L is the
amount the average cost of all units produced is
reduced as the number produced is doubled. In other
words, if m represents a certain number, the ratio of
the average cost of the first 2m units is equal to L
times the average cost of the first a units. In formula
el
terms the total cost of m units is: T,=A X nlog2
and the cost of the »th unit is: T,—T,_,.

The definition of the unit form is similar, but it docs
not use averages. For the unit form, the cost of 2ath
unit is equal to L times the cost of the nth unit. In for-
muta terms, the cost of the ath uait is:

logL
U,~A Xalog2’

Manulacturing techaolegies

The technologics embedded in the machinery and
mechanisms of manufacturing as opposed 1o the
technologies of the items being produced.

Marginal value '

The added value obisined by acquiring one more unit
of somcthing. Unlike its usual meaning in this paper,
value in this context refers 10 utility or true cconomic
gain. In this context, the value of an item would not
neccessarily be its established price.

Normalized

Sct (o some standard. For example, to normalize a
value serics to some fixed number in s basc year one
would multiply each term in the series by the ratio of
the fixed number to the original value of the base
year.

Opportumity cost

The value forgone by not applying resources 1o an
alternative use. The resources used 10 provide some
good or service could have been diverted to some other
use. The opportunity cost of applying them as they
were is the value of this alternative use. Usually there
arc many alternative uses, each providing its own
valuation of the opportunity cost.

Dverhead L _

A general term covering those costs of production——
such as management, plant and equipment—that do
not vary directly with the amount of goods produced.

Passche price index

A measure of price levels, proposed by Hermann
Paasche in 1874, based on changing prices and qQuan-
tities of things. The index for a given year is the ratio
of the value of the given year’s quantities in the given
year’s prices 1o the value of the given year’s quantitics
in the base year's prices. Unlike the Laspeyres price
index, the quantities used for different years in a
scrics will be different. The formula for a Paasche

,Py

Y where b
represents the base year, q represents the quantity of a
particular good, and p its price.

price index for the year y is: 1=
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Permanent price

A price assigned a product in the USSR after its first,
Or Iemporary, price expires. In some cases the perma-
neat price may be identical to its first price. [n other
cases, particulasly for weapons and military equip-
ml.lhemmnenlwiccmybemmmbmr.

Price imdex

Amiecotnlmuprucnﬁngtbechnﬁukvelof i

pﬁcamlimewilhrupecuolbcpﬁeelcvek
prevailing in a base time period. There arc many
possible ways of constructing a price index. In 1922,
Irving Fisher published a compilation of 134 formulas
that had been used or suggested for constructing price
indexes.

Price level

The “average™ price for a fixed product group. Price
levels are almost siways used and measured in a
relative sense; for example, the price level for 1982
was 5 peroent higher than for 1981. Price level
changes occur oaly when prices change for a product;
they do not occur for a new or modified product unless
that products price is “out of line™ with similar
products. Price levels are usually measured with price

Price reform

A change in the principles by which prices are
administratively set. A reform is usually undertaken
to achieve some policy purpose such as removing
subsidies. For example, the Soviets reformed their
industrial wholesale prices in 1967 to include capital
charges. This reform, among other things, put the
prices of military weapons on the same basis as other
industrial products. (See also “price revision.™)

A revision or respecification of administratively set
prices, usually to achieve some policy purpose such as
encouraging or discouraging the usc of various types
of products. For example, the Soviets instituted a
major price revision for industrial wholesale prices in
1982 and for construction prices in 1984. Minar
revisions occur frequently. (Sce also “price reform.™)

Prodect group

A group of products that have similar fanctions and
characteristics; for example, fighter aircraft or medi-
um tanks.
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Productive factors
The peime factors of production—Iland, labor, and
capitsl.

Preductivity ]

The output produced per unit of input. Productivity is
an illusive concept usually represented by some statis-
tic—for example, value of output per labor hour.

Profit

The difference between revenuc received and costs
incurred. In the USSR, profit rates are usually
planned in terms of percentages of costs or of the
value of fixed and working capital. The planned rate
fora buncbofindusuyvillbebuediunﬂonwﬁcy
objectives. Actual profits may differ from these
planned for a variety of reasons, some of which are
discussed in this paper. In the USSR, excess profits do
not enrich private sharcholders. Instead profits are
distributed as contributions 1o the parent ministry and
state, capital for plant investment, bonuses paid to
management and labor based in part on meeting or
exceeding quotas, and funds for worker bousing and
bencfits.

Profit margia

Profit expressed as a percentage of costs.

Series :

A sequence of nunibers for consecutive time periods.
For cxample, an annual value serics for defense

procurement would give the value of procurement for
cach of a consecutive number of years.

Temporary price
The price first set for a product in the USSR

Value

As generally used in this paper, the value of single
item is its price. The value of a collection of items is
the sum of the individual valucs of the collection.
Valuc takes the same modifier as the prices used in
calculating it; for example, if the prices are all in
constant resource rubles then the value would also bg
in constant resource rubles. (See “marginal value™ for
a different usage of valuc.)
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Appendix B

An Example of How the
Comparable Price Measwre
Overstates Growth

lnlhislmdix.wemnhmhctiulmmﬂe
of bow pricing practices in defense production can
lead to exaggerated measures of growth in output.
Tadlc 3 presents data covering o 10-year period for a
defease industrial cnterprise in the Soviet Union.
Thmwodncutmmoduwdduﬁulhhpuiad.&ch
product is in production for 10 years, expericaces the
same degree of cost reduction from learning, is sub-
jeawthemammofominﬂnﬁon.nquuira
the same physical resources to produce st & given
poinlouiuleamingam.‘rheonlydiﬂ'mam
theuudnas'hintbemruchenmwodnaim.
Figure 13 provides a graph of the current price
profiles over time for the three products. For this
example, the effect of learning on production costs
dominamintheenrlyyanol‘wvduaionwhik
inﬂaﬁoninlheptieaolinpuubecomathewimly
fadautbceﬂ'mdlamingdim.inish.

Because the products re assumed 1o be equivalent
except for their starting date, & suitable measure of
output growth should assign identical weights to each.
For this simple case, the total numbers produced arca
good measure of changing output. The comparable -
prieainyeurl—-!hchucyw—-fonhe(hmpm&
ucts, however, are 24.54, 70.47, and 85.07 rubles.® As

2 result, the output of, say, year 6 bas a much higher .

comparablc valuc thaa the output of year 1, even
though the same number of items arc produced in
cach year, with one product having five years of cost
reduction (rom learning and another having 10 years
(see figure 14).

® The 24.54 and 70.47 ruble vakics arc Ibe prices in effect in yearl,
(heh:cyur.Thcﬁnteo(”.O’lhlhewiotolunduaCiniu
secoed year of production, year 7. It can be argued that because the
base year is ako the first year of production for product B, its
comparabic price should be 52.82 rubles, or the price for its second
year of production. Sovict practice in such a case is not well
understaad in the West. [t may cven be that the Savicts would use
the first production year's price of 113 .49 rubles for product C. The
choices shown in the cxample, bowever, are believed to refloct
Soviet intentions for comparable prices. and the bias occuss no
matter which of the preceding interpretations is adoptod.
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Figure 13

Unit Prices for Three Products
Currest rubles per unit
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peftle with respect 1 its start dote. That is,
Jor @ givem year of lis productien ran, cach
prodict has the same sumber of lsems
produced and cach requires the seme
Phrsical resowrces s produce. Each prodwct
Aas its price changed anmually to sccousy
Jos the red ia u dres in
praduction a3 affset by some of the risixg
costs of theve resowers. For this cxample,
the resource reductions at the end of the
production run are net a3 grest as the
eliowed imcreased costs. The diffevences in
dhe price profiles of the peaducts are the
sesult of the aew product price inflatton
discussed in the text.
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Fligure 14
Twe Measares of the Velume of
Production
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A comparison of the current and comparable values of
output for year 10 illustrates the misieading nature of
mmbkmnhuutmno(w
price levels. In the 10th year, 250 units of product B
and 230 units of product C are produced. They bave a
total comparable value of 37,184 in tcrms of year |
base prices and a current valse of 25,329, {This

“current value is also the comparabic valse in base

year 10 prices.) The Soviets would interpret the ratio
of 37,184 to 25,329 s showing a decline in price
levels over the nine-year interval 2t an annnal rate of
4 percent. Yet the example was explicitly coastructed
on the assumption of an allowed offset against learn-
ing of S percent per year and & new product inflation
of 10 percent per year.
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