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1. At its thirty-fifth session, the General Assembly adopted resolution 35/142 B 
of 12 December 1980, entitled "Reduction of military budgets". In paragraph 4 of 
that resolution the General Assembly requested the Secretary-General, with the 
assistance of an ad hoc group of qualified experts in the field of military budgets: 

"(a) To refine further the reporting instrument on the basis of future 
comments and suggestions received from States during the general and regular 
implementation of the reporting instrument; 

"(b) To examine and suggest solutions to the question of comparing 
military expenditures among different States and between different years as 
Well as to the problems of verification that will arise in connexion with 
agreements on reduction of military expenditures;" 

and also requested him to report on the implementation of paragraph 4 to the 
Assembly at its second special session devoted to disarmament. 

2. In pursuance of resolution 35/142 B, the Secretary-General appointed the 
members of the Group Of'Experts on the Reduction of Military Budgets. A/ By a 
letter dated 12 March 1982, the Chairman of the Group of Experts"on the Reduction 
of Military Budgets transmitted to the Secretary-General the report which is hereby 
submitted to the General Assembly. 

* A/36/49, para. 18. 

1/ For the names of the experts, see the letter of transmittal below. 
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FY)REWORDBYTHE SECRETARY-GRNRRAL 

By its resolution 35/142 B of 12 December 1980, the General Assembly rgquested 
the Secretary-General, with the assistance of an ad hoc group of qualified experts 
in the field of military budgets, to refine further the reporting instrument and to 
examine and suggest solutions to the question of comparing military expenditures 
among different States and between different year% as well as to the problems of 
Verification that will arise in connexion with agreements on reduction of military 
expenditures, The Assembly also requested the Secretary-General to report on the 
question to the General Assembly at its second special session devoted to 
disarmament. 

In pursuance of the above resolution the Secretary-General, after 
Consultations with Member States, appointed the members of the Group of Experts on 
the Reduction of Military Budgets who prepared the present report during four 
sessions held in New York and Geneva between 9 February 1981 and 12 March 1982. 

The report is the latest in a series of studies on the reduction of military 
budgets undertaken by the United Nations in past years? which resulted in the 
development of an instrument for the international reporting of Military 
expenditures. In addition to the analysis of reporting on military budgets by 
Member States on the basis of the established reporting instrument, the Group 
discussed for the first time in detail two important related aspects, namely, the 
problems of international comparison of prices and those of verification of 
agreements that might be concluded on the reduction of military budgets. 

The discussion confirmed the need for an ever-increasing and continuous use by 
Member States of the reporting instrument. Raving also concluded that it was 
necessary to study further the technical aspects of the problem, the Group 
recommended that the General Assembly request the Secretary-General to undertake, 
with the assistance of qualified experts, the study, inter alia, of the 
construction of p&e indexes and the purchasing-power parities, under appropriate 
conditions. 

The Secretary-General wishes to thank the experts for their unanimously 
adopted report which he hereby submits to the second special session of the General 
Assembly devoted to disarmament, for its consideration. It should be noted that 
the observations and recommendations contained in the report are those of the 
members of the Group of Experts. In this connexion, the Secretary-General wishes 
to point out that, in the complex field of disarmament matters, he is not in a 
position to pass judgement on all aspects of the work accomplished by experts. 

/ .** 
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LETTEROF TRANSMI!l!TAL 

12 March 1982 

Sir, 

I have the honour to submit herewith the report of the Group of Experts on the 
Reduction of Military Budgets , which was appointed by you in pursuance of General 
Assembly resolution 35/142 B. The members of the Group of Experts appointed in 
accordance with that resolution were as follows: 

Mr. Isaac E. Ayewah 
Minister tiunsellor 
Permanent Mission of Nigeria to the United Nations 
New York 

Mr. Vito Caporaso 
._ .~General Programming Officer, Defence General Staff 

Ministry cf Defence 
Rome, Italy 

Mr. Hans Christian Cars 
Head of Division, Planning and Budget Secretariat 
Ministry of Defence 
Stockholm, Sweden 

Mr. Jo& A. Encinas de1 Pando 
Professor (on research leave) 
University of Lima 
Lima, Peru 

Mr. Daniel Gallik 
Senior Economist _. United States Arms Control and Disarmament Agency 
Washington 
United States of America 

Mr. Traian Grozea 
Colonel Doctor, Head of Section 
Centre for Studies and Research of History and Military !Cheory 
Bucharest, Romania 

His Excellency 
Javier P&es de Cu/llar 
Secretary-Genera1 of the United Nations 
New York 

/ .  l .  
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Mr. Kenji Nozu 
Staff Official, Defence Division 
Defence Policy Bureau, Defence Agency 
Tokyo, Japan 

Mr. Benjamin Parwoto 
Deputy Assistant for Planning 
Department of Defence and Security 
Jakarta, Indonesia 

The report was prepared between February 1981 and March 1982, during which 
period the Group held four sessionsr from 9 to 13 February and from 6 to 
17 July 1981 in New York, from 16 November to 4 December 1981 in Geneva and from 
1 to 12 March 1982 in New York. 

The Group also wishes to thank the staff of the Secretariat of the United 
Nations, as well as the Consultant and the Guest Speakers for their valuable 
assistance. 

In my capacity as Chairman of the Group of Experts, I h.a,ve been .requested to 
transmit to you this report which has been unamimously adopted by the Group. I 
also enclose some working papers. 

Accept, Sir, the assurances of my highest consideration. 

WiclnW Bans Christian CABS 
Chairman of the Group of 
Experts on the Reduction 
of Military Budgets 

/ . . . 

,._ 
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PREFACE 

1. The present report has been prepared by the Group of Experts on the Reduction 
of Military Budgets which was appointed by the Secretary-General in pursuance of 
General Assembly resolution 35/142 B. The resolution, inter alia, recalled the 
"provision of paragraph 90 of the Final Document of the Tenth Special Session of 
the General Assembly, according to which it should continue to consider what 
concrete steps should be taken to facilitate the reduction of military budgets, 
bearing in mind the relevant proposals and documents of the United Nations on this 
question". It also expressed the conviction that "reductions of military 
expenditures could be carried out without affecting the military balance to the 
detriment of the national security of any country". It further recalled earlier 
resolutions requesting the Secretary-General to carry out the practical test of the 
proposed instrument, to assess the results of this test and to develop 
recommendations for its refinement and implementation. It noted with appreciation 
the report of the Ad Hoc Panel on Military Budgeting (A/35/479) and recognised with 
satisfaction that a carefully elaborated reporting instrument had now become 
available for general and regular implementation in the course of which it might be 
further refined, in particular through its testing by a widening number of States. 
Furthermore, the resolution emphasized the value of such a reporting instrument, 
once fully implemented in its refined form, as a means to increase confidence 
between States by contributing to greater openness in military matters, It 
recommended that all,Member States should make use of the reporting instrument and 
report annually to the Secretary-General their military expenditures of the latest 
fiscal year for which data were available. The resolution requested that the 
Secretary-General report on these matters to the General Assembly on an annual 
basis. It also requested the Secretary-General, with the assistance of an ad hoc 
group of qualified experts, (a) to refine further the reporting instrument on the 
basis of future comments and suggestions received from States during the general 
and regular implementation of the reporting instrument and (b) to examine and 
suggest solutions to the question of comparing military expenditures among 
different States and between different years , as well as to the problem of 
verification that would arise in connexion with agreements on the reduction of 
military expenditures. 

2. In pursuance of this resolution and upon consultation with their Governments, 
the Secretary-General appointed the Group of Experts on the Reduction of Military 
Budgets which met twice in New York from 9 to 13 February 1981 and from 6 to 
17 July 1981, then once in Geneva from 16 November to 4 December 1981 and again in 
New York from 1 to 12 March 1982. All the members attended all sessions*of the 
Group except for Mr. Encinas de1 Pando who was not yet a member of the Group at the 
time it held its first session. Under this mandate, the Group met under the 
chairmanship of Mr. Hans Christian Cars (Sweden). 

3. Throughout this mandate the valuable assistance of the Consultant, 
Mr. J. Fontanel, was most appreciated by the Group. The Group also appreciated the 
valuable contribution of the following seven guest speakers8 Professor W. Andreff, 
Professor A. Becker, Professor A. Heston, Mr. R. Huisken, Professor W, Leontief, 
Mr. S. Mateescu and Professor R. Summers. 

/ . . . 



h/S-12/7 
English 
Annex 
Page 9 

4. The Group was assisted in its work by Mr. H. Matsumoto, Mr. I?. Alem and 
Mrs* L* Waldheim-Natural of the Centre for Disarmament who served as Secretaries of 
the Group at its various sessions, The Group wishes to express its gratitude to 
all those mentioned above, and also to the Statistical Office of the United Nations 
which helped make this report possible. 

5. At its final session in March 1982, the Group of Experts unanimously adopted 
its report. 

6. The report consists of a preface, summary conclusions and recommendations, an 
introduction and three other chapters dealing with reporting by States, 
intertemporal and international comparisons, and problems of verification. The 
working papers which follow the report contain useful supplementary information on 
issues discussed in the report. 

STJMMABY 03NCLUSIONS AND BBCOMMBNDATIONS 

7. Based on the analysis of replies from States, the Group reaffirms the 
conclusions of the Ad Boc Panel on Militry Budgeting (A/35/479) that the reporting 
instrument represents a viable and practical means for international reporting of 
military expenditures and that such reporting should be carried out on a general 
and regular basis. 

8. On the basis of the replies by States, the Group concludes that: 

(a) In order to facilitate the fullest use of the standard reporting 
instrument by reporting countries, a few minor changes should be made in the 
instructions of the matrix (see chap. XI). It may also be advisable in the future 
to make further changes in the reporting instrument on the basis of suggestions and 
comments of reporting countries, taking into account the characteristics of varying 
accounting and budgeting systemsj 

(b) The continuous use of the reporting instrument by an ever-increasing 
number of States with the objective of ultimate universal participation would 
provide a constantly improving basis for a better assessment of its general 
usefulness and viability with a view to future agreements on reduction of military 
expenditures (BMW. 

9. The Group further concl.udes that, 

(a) In general terms, price changes occur both in the military and the 
civilian sectors of the economy over periods of time. However, the rates of such 
price changes may not be the same. This makes it difficult to determine 
expenditures on military goods and services in constant prices (that is, real 
military expenditures) l Therefore, in order to arrive at estimates of military 
expenditures in real terms, there is a need to develop price deflators applicable 
to the military sector in each country. 

/ a*. 
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(b) Exchange rates are not an adequate instrument for making accurate 
comparisons of military expenditures among different States. For this reason, it 
is necessary to develop a set of parities reflecting the relative purchasing power 
of different currencies with regard to each State's military sector. Such 
purchasing-power parities could be developed in several ways using different 
samples of military goods and services. 

(c) The political and technical aspects of international and intertemporal 
comparisons of military expenditures are closely and continuously interrelated. 
Furthermore, the political aspects may even be the fundamental ones. The Parties 
must show the political will and firm determination to arrive at agreed solutions 
and to provide the data and other assistance needed for comparison and verification 
purposes. Since several procedures for constructing appropriate price indexes and 
conversion rates may be used, a common understanding would be needed on the 
construction of relevant military deflators and purchasing-power parities (PPPs). 
Given such understanding, it should be possible to resolve the technical problems 
in a way satisfactory to all Parties. 

(d) As in the case of other disarmament agreements, a verification system 
will be necessary in order to provide assurances that all Parties are in compliance 
with the agreement. In view of the specific nature of agreements on RME, their 
verification may require the use of techniques applying to both physical quantities 
and financial outlays. In fact, a variety of means will probably be required, and 
reliable assessments may involve a relatively high degree of political 
understanding and confidence. Nevertheless, in view of the vital impact that 
agreements on RME can have on the national security of the Parties, provisions for 
verification should provide said Parties with adequate assurances of compliance. 

(e) Negotiations on the RME should proceed on the basis that their results 
.would not diminish any State's security. On the contrary, the security of States 
would improve by prospective agreements resulting in decreased levels of military 
expenditures. 

(f) Negotiations on RME could lead to agreements among various participating 
States. Such agreements could be concluded on a global, regional or subregional 
level, among nuclear-weapon States, among other militarily significant States or 
among any other States whether they are members of military alliances or not. 

(9) Given their high sensitivity in relation to national security, agreements 
on RME would only function properly if all Parties could, at all times, consider 
them to be to their advantage. 

(h) Preliminary discussions of certain technical problems aimed at reaching 
understandings on their nature and possible solution should be undertaken by 
prospective participating States, either in United Nations expert groups or 
directly among the States themselves. Such discussions could begin at any time and 
would greatly facilitate negotiations on RNE. The Group also considers that 
greater efforts are needed in order to enable these negotiations to begin as soon 
as possible. 

/ . . . 
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I (i) The efforts on comparability of the countries' main economic aggregates 
in the International Comparison Project (ICPt see para. 111 below) should be 
continued. The United Nations may play an important role in increasing knowledge 
about price movements, quantitites and expenditures of various countries. The 
number of participating countries ought to be increased to include all major 
powersr if possible. Specific studies should be undertaken along the lines of the 
ICP in order to improve the possibility of constructing military PPPs, especially 
those of the main countries. 

(j) The successful demonstration of the feasibility of constructing military 
price indexes and PPPs for different States would contribute much to preparing the 
ground for future negotiations on RME. 

(k) A reliable system for reporting military expenditures, such as the'one 
provided by the standard reporting instrument , would facilitate various proposals 
to the effect that a share of savings resulting frm disarmament measures should b 
devoted to economic and social development, particularly for the benefit of the 
developing countries. 

10. The Group therefore recommends to the General Assembly thatr 

(a) The reporting instrument should continue to be used by an ever-increasing 
number of States from different geographic regions and with different budgeting and 
accounting systemsi 

(b) The instructions contained in the reporting instrument should be modified' 
according to chapter II, section EI 

(cj The Secretary-General , with the assistance of a group of qualified 
experts and with the voluntary co-operation of States, should undertake the task of 
constructing price indexes and PPPs for the military expenditures of participating 
States. This task should encompass a study of the problem as a whole, which would 
include the followingr 

(i) To assess the feasibility of such an exerciser 

(ii) To design the project and methodology to be employedl 

(iii) To determine the types of data required (such as product 
descriptions, prices and weights)r 

(iv) To ascertain the willingness of States to participate and to enlist 
their voluntary co-operation? and 

(VI To construct military price indexes and PPPst 

(d) The General Assembly should invite Member States to participate in the 
above-mentioned exercise, pointing out the vast political and technical 
implications that would result from such participation for the pro&ss of the RME 
and disarmament measures as a whaler as well as for international peace and 
security? 

/ . . . 
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(e) The General Assembly should urge Member States, in particular the 
nuclear-weapon States and other militarily significant States, to help create the 
necessary conditions for fruitful negotiations on agreements on RME and to 
recognize that in the process of such negotiations a reasonable availability of 
statistical data would be required. On this basis, Member States should start 
negotiations as soon as possible. 
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CHAPTER I 

INTRODUCTION 

A. Earlier substantive developments 

11. The question of the reduction lJ of military budgets 2/ has been considered by 
the General Assembly on many occasions as an approach to disarmament, with the aim 
of allocating resources thus released for purposes of economic and social 
development, in particular for the benefit of the developing countries. The 
specific item of reduction of military budgets was included at the initiative of 
the Union of Soviet Socialist Republics, in the agenda of the General Assembly at 
its twenty-eighth session which adopted resolutions 3093 A and B (XXVIII) on the 
subject. Under resolution 3093 A (XXVIII) , the General Assembly recommended that 
States permanent members of the Security Council should reduce their military 
budgets by 10 per cent, and it established a Committee on the Distribution of the 
Funds Released as a Result of the Reduction of Military Budgets. Under resolution 
3093 B (XXVIII), the Secretary-General appointed the first Group of Experts on the 
Reduction of Military Budgets. In its report (A/977O/Rev.l), LJ/ issued in 1974, 
the Group noted the complex nature of the problem , in particular with respect to 
finding an acceptable definition of the scope and content of military budgets, the 
question of developing a standardized system of measuring military expenditures, as 
well as the problem of verification. 

12. A second group of experts on the reduction of military budgets, appointed by 
the Secretary-General, considered in its 1976 report (A/31/222/Rev.l) g that the 

1/ The General Assembly , in considering this question, has referred to it as 
“reduction” of military budgets. The Group during its work under this mandate has 
agreed to use the term “reduction” throughout the report without wishing to 
prejudge the value of other possible terms, such as constraining, freezing or 
limiting military budgets. 

21 Resolution 35/142 B was adopted under the agenda item entitled “Reduction 
of military budgets". The resolution itself, however, requests the 
Secretary-General, inter alia, to suggest solutions to the question of comparing 
and reducing military “expenditures”. Throughout its work, the Group has dealt 
with the question of “expenditures” rather than “budgets”, the latter reflecting 
planned expenditures in national accounting terms and not actual standardized 
expenditures for military purposes. Thus, it was agreed to use the term 
“expenditures” throughout the report. 

21 Reduction of the Military Budqets of States Permanent Members of the 
Security Council by 10 per cent and Utilization of Part of the Funds Thus Saved to 
Provide Assistance to Developing Countries, A/977O/Rev. 1 (United Nations 
publication, Sales No. E.75.1.10). 

2!/ Reduction of Military Budgets8 Measurement and international reportinq 
of military expenditures (United Nations publication, Sales No. E.77.1.6). 

/ ,.. 
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central purpose of its work was to provide the major components of a system of 
military-expenditure concepts , definitions and measurement procedures, along with a 
corresponding reporting structure. In particular, the Group recommended the 
implementation of an international reporting system for military expenditures and, 
on that basis, developed a reporting matrix as an instrument for a standardized 
&porting system. It also suggested that the reporting system should be 
operationalised, tested and refined. 

13. Another group of experts appointed by the Secretary-General considered in its 
report (A/32/194 and Add.11, submitted in 1977, the future development of the 
reporting instrument and examined the practical problems involved in completing the 
recommended matrix. The Group felt that the testing and refining of the reporting 
instrument should be carried out with the co-operation of a small group of States 
representing different military budgeting systems, and it recommended the 
operational testing and refining of the reporting instrument, stressing the 
importance of the co-operation of States with large military expenditures. 

14. At the request of the General Assembly, the Secretary-General submitted to the 
tenth special session in 1978 a report (A/S-10/6 and Add.11 containing the 
reactions of States concerning the pilot test of the instrument for reporting 
military expenditures as well as an analysis of the comments provided by States 
concerning the 1976 expert report “Measurement and international reporting of 
military expenditures”. 4J At its tenth special Session, the Assembly reaffirmed 
the need to continue consideration of concrete steps to facilitate the reduction of 
military budgets. 

15. The Ad Hoc Panel on Military Budgeting, appointed by the Secretary-General 
pursuant to General Assembly resolution 33/67 of 14 December 1978, carried out and 
completed, in 1981, the practical test of the instrument, consisting of a proposed 
‘reporting matrix and instructions which were circulated by the Secretary-General to 
all Member States with an invitation to participate, on a voluntary basis, in its 
testing. Fourteen Member States submitted their comments on the reporting 
instrument. On the basis of these replies, the Panel made its assessments and 
recommendations on the further refinement and implementation of the reporting 
instrument. 

16. In its 1980 report (A/35/479), 25 the Ad Hoc Panel concluded that the 
participation in the testing of the reporting instrument and the data submitted 
constituted a satisfactory basis for assessing the viability of the reporting 
instrument and for developing recommendations for further refinement and 
implementation of this instrument. It also concluded that the practical test of 
the Instrument had been completed and that under the circumstances prevailing at 
the time, no further testing was necessary. This, however, did not exclude further 
refinement of the instrument in the light of future experience gained in the course 
of its implementation and the broader particiption of States. 

9 Reduction of Military Budqetsr International reporting of military 
expenditures (United Nations publication, Sales NO. E. 81. I. 9). 

/ . . . 
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17. Having recommended the early implementation of the revised reporting 
instrument in a general and regular system by all States of their military 
expenditures, which might entail comments by States leading to further refinement 
of the reporting instrument, the Panel expressed the view that it would be valuable 
if those comments came from a wider set of countries. It also recommended that 
steps should be taken in as many ways as possible to ensure increasing 
participation and to provide information about the recommended reporting 
instrument. The Panel felt that the general and regular implementation of the 
reporting instrument might require a special international body to collect, 
assemble and report, on a general and regular basis, military expenditure data 
received from Member States. Such a body might be entrusted with the task of 
further refining the reporting instrument. Further study should be undertaken of 
the problem of comparing of military expenditures , as well as the problem of 
verification. 

18. In the meantime, the General Assembly at its thirty-fourth session concluded 
that a new impetus should be given to endeavours to achieve agreements to freeze, 
reduce or otherwise restrain in a balanced manner military expenditures, including 
adequate measures of verification satisfactory to all Parties concerned, and it 
requested the Disarmament Commission to undertake, during 1980, to examine and 
identify effective ways and means of achieving such agreements. 

19. The Disarmament Commission examined the matter at its sessiona of 1980 and 
1981 and attempted to identify and work out the principles which should govern the 
further action of States in the field of freezing and reducing inilitary 
expenditures, keeping in mind the possibility of embodying such principles into a 
suitable document at an appropriate stage. 

20. In considering the question , the Commission had before it a report of the 
Secretary-General (A/CN.10/23 and Add.l-6) containing views and suggestions of 
Member States on the principles which should govern their action in the field of 
freezing and reducing military expenditures, as well as proposals and ideas offered 
during the discussion by the Commission on the subject. The Commission had also 
before it a document prepared by the Secretariat (A/CN.10/24 and Corr.l), 
containing all proposals made by States, resolutions adopted by the General 
Assembly and all studies prepared within the United Nations on the question of the 
reduction of military budgets. 

21. The present report belongs to the series of reports published on the subject 
in 1974, 1976, 1977 and 1980 i/ resulting in the development, adoption and 

21 These reports on the reduction of military budgets were8 

1974; A/9770/Rev.l (United Nations publication, Sales No. E.75.1=10)# 
1976; A/31/222/Rev.l (United Nations publication, Sales No. I% 77-I. 6) t 
19778 A/32/194 and Add.11 
1980; A/35/479 (United Nations publication, Sales No. E. 81. I.91 * 
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implementation of a standard reporting instrument which the General Assembly, in 
resolution 35/142 B, has recommended that all States should use to report their 
military expenditures to the United Nations. The first compilation of their 
replies appeared in 1981. z/ 

22. At this stage of efforts in the field of reduction of military expenditures, 
the Group hopes that the work so far accomplished may help to prepare the ground 
for future negotiations among States on the reduction of military expenditures. 
The Group also hopes that its work will serve to facilitate such negotiations. 

B. Some general considerations 

23. The, previous paragraphs have made clear that the work of the present Group of 
Experts on matters of standardized reporting , comparison and verification of 
military-expenditures is to be done in the context of agreements to reduce military 
expenditures. It has also been made clear in numerous General Assembly resolutions 
that such reductions could and should be carried out without impairing the national 
security of any country. This naturally gives rise to questions concerning the 
relationships between countries' military expenditures on the one hand and their 
national security on the other , ai well as such intermediate concepts as military- 
capability. A full examination of such questions is beyond the mandate of the 
group) nevertheless, some general views and considerations concerning these 
relationships seem called for. 

24. Some States consider that their national security is positively linked to 
their military capabilities which, in turn, can be regarded as a function of their 
military expenditures. There are? however, other factors affecting a State's 
perception of its national security, as for instance, the volume, level and 
COmPOSitiOn Of its gross domestic product -(GDP), the sophistication of its military 
sector, the preparedness and determination of its population to defend itself, the 
military and economic power of possible allies and adversaries, and the amount of 
military assistance the State may receive from other States. 

25. When discussing the reduction of military expenditures, one should keep in 
mind that there is no well-defined, let alone exact8 relationship between a State's 
national security and its own and other States' military expenditures. Therefore, 
the factors mentioned above do have an impact on national security and are likely 
to,be considered by States, both in the process of negotiation and later when an 
agreement has been concluded. 

26. When assessing a State's national security, one would be primarily interested 
in its military capability compared to that of other countries and only indirectly 
so in its military expenditures relative to those of other countries. 

7J Reduction of Military Budgetsr 
and Corr.2 and Add.. 1 and 2). 

Report of the Secretary-Gener.al (A/36/353 
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27. Many arms-limitation negotiations aim directly at the restriction or abolition 
Of certain weapons, thereby immediately affecting the force potential. One 
essential drawback to this approach is , however, that countries having concluded an 
agreement of this kind would be free to develop other weapons that would be equally 
or even more costly to produce and could have an equal or even more destructive 
power. If this happened, the result would not be real disarmament or arms 
reduction but merely the changing, if not the upgrading, of the arms race. As the 
concept of total military capability cannot be objectively measured, one can only 
focus on it partially, in terms of individual programmes or weapons systems. To 
try to cover all this in the context of disarmament negotiations would probably not 
turn out to be a practical approach. 

28. An advantage of agreements on BMB would be that each country would have the 
opportunity to change the composition of its forces but only within the economic 
framework given by the agreement. Another advantage of this approach is that 
military expenditures are less difficult to measure than military capability. 
Also, military expenditures can cover research and development efforts which are 
difficult to capture in any other way. 

29. Because of these important advantages and despite some important difficulties 
which are examined in the remainder of this report, the Group believes that strong 
efforts should be made by States to reach agreements on FM& 

30. When concentrating on military expenditures, it is necessary to consider 
military capability, which is the main reason for having military expenditures. 
What could be measured, however, and be the subject of negotiations are not the 
results of military expenditures but the expenditures themselves, that is, not 
military capability per se but the flow of all possible inputs into the military 
sector for the creation of* military capability. 

31. In conclusion, agreements on RMB would affect military capability and thereby 
the State’s perceptions of national security. It is desirable that agreements on 
BMB should not diminish but improve the national security while military 
expenditures and military capability are reduced , thus enabling a reallocation of 
resources originally intended for military expenditures to promote economic and 
social development, particularly for the benefit of developing countries. 

J . . . 
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cHAP!mR II 

REPORTING BY STATES 

A. Overview of replies in pursuance of resolution 35/142 B 

32. On 12 March 1982, by the conclusion of the present report 16 States had 
submitted data on their military expenditures along the lines provided by the 
reporting instrument which had been adopted by the general Assembly at its 
thirty-fifth session. These responding States, hereafter referred to as the 
States, werer Austria, Belgium, Canada, Denmark, Finland, Germany, Federal 
Republic of, Indonesia, Italy, Mexico, Netherlands, New Zealand, Norway, Sudan, 
Sweden, Turkey and United States of America. Their responses have been published 
in a report by the Secretary-General. 8J 

33. The 16 States may be geographically distributed as follows, 

Africa 1 

Asia 2 

Latin America 1 

North America 2 

Oceania 1 

Western Europe 9 

34. Ten States filled in both the matrix and part II of the reporting instrument. 
Many States also submitted comments and supplementary information in foot-notes to 
the tables. 

, 

35. In its resolution 351142 B the General Assembly recommended to all Member 
States that they make use of the reporting instrument and report their military 
expenditures of the latest fiscal year for which data were available. States 
provided information as follows; 

Y Ibid. 
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Country 1978 1979 1980 1981 

n. nr m. -se Austria 

Belgium 

Canada 

Denmark 

Finland 

Germany, Federal 
Republic of 

Indonesia 

Italy 

Mexico 

Netherlands 

New Zealand 

Norway 

Sudan 

Sweden 

Turkey 

United States 
of America 

VA. UJ. JA..LL 

01.01 31.12 

01.04 31.03 

01.01 31.12 

01.01 31.12 

01.01 31.12 

01.04 31.03 

01.01 31.12 

01.01 31.12 

01.04 31.03 

01.01 31.12 

01.07 30.06 

01.07 30.06 

01.01 31.12 

,Ol.Ol 31.12 

01.10 30.09 

36. The great majority of the States reported their actual outlays. However, one 
State (Turkey) reported budgetary data in addition to outlays, and another State 
(Mexico) reported only budgetary data. The analysis of the periods of time covered 
in the States' replies reveals that most of them possessed available data for the 
nearest two fiscal years (1979, 1980) prior to the year in which they were to 
report their military expenditures (1981). 

37. In general, the States supplied information on their military expenditures 
according to the provisions of the reporting instruments. A few of them provided 
information only on high levels of aggregation which is a possibility provided for 

/ . . . 
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by the reporting instrument. No State suggested any changes in the standard matrix 
itself. However, the replies of some States contained minor changes from the 
standard matrix in order to adapt it to their accounting systems. 

38. The number of States that have submitted information on their military 
expenditures is still very limited, which impedes the further refinement of the 
reporting instrument and the appropriate evaluation of its applicability. A wider 
utilization of the standard reporting instrument , especially by nuclear-weapon 
States, other militarily significant States and by an ever-increasing number of 
States characterized by different national budgeting and accounting systems and by 
various stages of development and from all geographic regions, would provide major 
information on the suitability of the reporting instrument in conjunction with the 
necessity of further refinement. 

B. Analysis of States' replies with a view to refining the 
reporting instrument 

39. The analysis is meant to favour the refinement of the reporting instrument on 
military expenditures on the basis of the replies from States, 50 that it can be 
used extensively by all Member States of the United Nations, thus strengthening 
confidence among all States and facilitating agreed on and balanced reductions of 
military expenditures. 

40. Qualitative aspects. Responding States did not advance concrete proposals 
regarding the improvement of the reporting instrument on military expenditures. 
However, the analysis of the way in which the reporting instrument was used, as 
well as the analysis of the accompanying foot-notes, leads to certain observations. 

41. Regarding the structure of the matrix, the States generally preserved its 
configuration concerning both types of forces and types of resource costs, with 
their different subitems. Only a few modifications were made, the most significant 
of which were the followingt 

1. Wpes of force5 (columns) 

42. Two States, Austria and Canada, regarded expenditures on civil defence as part 
of their military expenditures, which was reflected by their use of a slightly 
modified matrix. Austria introduced a new total column, including expenditures on 
civil defence. Canada used the same matrix which was used during the test and 
which included expenditures on civil defence among military expenditures., Another 
country, 
a single 

2. 

43. Two 

Norway, merged the two columns "Support 76)" and "Co&and (7)?, reporting 
set of figures for both columns. 

*es of resource costs (rows) 

States used a slightly different matrix with regard to certain items or 
TOWS. Using the matrix as it appeared during the test, Canada employed the same 
terminology as it did when it submitted the filled in matrix during the test, and 
changed the content of two rows. The United States merged two figures in five 
different places within three columns and in eighteen places within another column. 

/ . . . 
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44. In their replies, the States used the recommended symbols 9J and, except for 
one State, they also used blanks and/or symbols other than those recommended, but 
with no indication as to their meaning. The blanks and symbols other than those 
recommended have been interpreted according to a reasonable understanding of 
available information, unless otherwise indicated by the States (see working 
paper II). 

45. Quantitative aspects (see working paper I). The l.6 States which answered 
used, on average, slightly over 50 per cent of the matrix for providing information 
on their military expenditures , leaving uncompleted almost 50 per cent of the 
matrix . The different types of information provided by States aret 18.72 per cent 
for information expressed in figures greater than zerot 18.37 per cent for 
information concerning the non-applicability of military expenditures1 
7.17 per cent for information confirming the existence of such military 
expenditures but for which there are no available figurest and 5.81 per cent to 
indicate that military expenditures are negligible (less than half of the unit 
employed) or nil. 

46. The use by States of the second part of the guidelines for filling in the 
matrix ranged from 35 to 100 per cent. 

47. The States’ replies contained a greater amount of information for the 
following categories of forces; “Land forces (2) *, “Naval forces (3) *, and “Air 
forces (4) *, and for the resource-cost category “Operating Costs”. The amount of 
information was relative,ly scarce for some other categories asr for instance, 
“Strategic forces (1) “, “Paramilitary forces (8) * and “Military assistance (9, 10, 
11) “, and for cost categories “Procurement and Construction” and *Research and 
Development”. 

48. About half of the States provided information for the category “Civil defence 
(9) I, the amount of information within this column being about one third of that 
within the column “Land forces (2) “. 

49. This shows that during the present stage, information on military expenditures 
as regards essential fields for the evaluation of military potential (strategic 
forces, procurement and construction, as well as research and development in the 
miligary field) was less available. The definition of the category of ‘Research 
and Development * and its subcategories remains a difficult matter whichr however, 
has little to do with the structure of the matrix, but is mostly a consequence of 
the very nature of this particular kind of expenditure. In many instances, there 
was a poor response - or no response at all - to the subitems under the categories 
of “Construction” and “Procurement”. This may indicate that at present such data 
are often not readily available. 

9J A/35/479, p. 4lr 
“0 (zero) - Nil or negligible ‘(or less than half of the unit employed) 

. . (two dots) - not applicable 
( ) (brackets) = provisional figure 
. . . (three dots) = figure not available”. 

/ . . . 
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50. Despite its sometimes subjective nature , the interpretation of blanks and 
other symbols gives a more accurate picture of the responses received. In most 
cases, the intended meaning of the blanks employed in responses can logically be 
interpreted as having been either "zero", “not applicable.” or “not available”. 
Only for one blank out of ten no such interpretation could be found (see working 
paper w  m Reporting States should be encouraged to use the recommended symbols. 
An appreciable improvement with regard to the use of symbols can be expected in the 
process of continuous reporting. 

C. Conclusions 

51. The implementation of the reporting instrument thus far indicates that it is a 
useful means of collecting data on military expenditures. Reporting countries from 
several geographic regions and in very different stages of economic development 
have generally been able to fill in the matrix. 

52. The reporting countries have not proposed any modifications of the reporting 
instrument, neither concerning its matrix nor its instructions. However, some 
respondents drew attention to the fact that since their budgeting systems are based 
on somewhat different criteria than the ones taken into account when the matrix was 
drawn up, they encountered certain difficulties in filling it in. 

53. Since the reporting instrument has only recently been adopted there is reason 
to believe that its continuous use will lead to an even better compliance of the 
submitted data with the standardized format represented by its matrix. This 
continuous use of the reporting instrument by an ever-increasing number of 
countries would also later enable a better assessment of its general 
appropriateness and utility, as well as its possible refinement. 

54. In order to facilitate the fullest use of the standard reporting instrument by 
reporting countries, a few minor changes should be made in the instructions of the 
matrix (see below). It may also be advisable in the future to make further changes 
in the reporting instrument on the basis of suggestions and comments of reporting 
countries, taking into account the characteristics of varying accounting and 
budgeting systems. 

D. Perspectives 

55. As the reporting of military expenditures pursuant to general Assembly 
‘reaolution 35/142 I3 is only in its earliest stage, it seems appropriate to study 
further the tendencies, difficulties and proposals regarding the reporting of 
military expenditures so that, on the basis of richer experience, the existing 
reporting instrument on military expenditures may meet the new requirements 
entailed by its continued use. 

56. The use of the reporting instrument for the reporting of military expenditures 
to the United Nations by an ever-increasing number of countries is bound to improve 
the confidence among countries and reduce over-all international tensions. At the 

/ . . . 
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same ’ time, increased confidence among States would facilitate the reporting of data 
on military expenditures by all States. 

57. The General Assembly may wish to examine the adoption of appropriate 
recommendations to promote the general and regular use of the standardized 
international reporting instrument in order to harmonize views and to facilitate a 
clear and well-defined concept of military expenditures that could be useful in 
the context of future negotiations on RME. 

58. The publication of military expenditures and the solution of various technical 
aspects involved in the process of reaching agreements on RME could be favourably 
influenced by increased confidence among States. This would be enhanced by the 
clear expression of a willingness to negotiate agreements on RME, given favourable 
prospects for success. 

E. Recommended new “General guidelines” 

59. The Group recommends that the “General guidelines” presently contained ifn the 
instructions of the reporting instrument (A/35/479) be replced by the followings 

“General guidelines 

“1. The reporting instrument is in the form of a matrix whose vertical 
axis details expenditures by type of resource costs and whose horizontal axis 
details expenditures by type of force groups. Concerning the resource costs, 
the matrix has a pyramidal structure in order to permit reporting on different 
levels of aggregation. The vertical axis consists of three main cost 
categories, namely (1) operating costs; (2) procurement and construction1 
(3) research and development. Each of these categories is then disaggregated 
into different subcategories and most of the subcategories into 
sub-subcategories. The figure given for each main category should be equal to 
the sum of its respective subcategories, and the figure given for each 
subcategory should be equal to the sum of its respective sub-subcategories. 

“2. It is desirable that data should be reported for all types of force 
groups and all categories of resource costs at all aggregation levels provided 
in the matrix. If this is not possible, the available data should be 
submitted. 

“3. The figures to be reported should show actual military expenditures 
of the latest fiscal year for which data are available. The amounts shall be 
reported in the respondent’s national currency and in current prices, that is, 

in prices prevailing in the reporting year. The unit of measure in which 
expenditures are reported may be the standard currency unit itself (that is, 
pound, rial, etc.) or a commonlyaused multiple number of units. This number, 
however, should not be larger than one ten-thousandth of the total amount of 
the country’s military expenditures. For example, if total military 
expenditures are 78,453,296 national currency units, the reported amounts may 
be expressed in units as large as l/10,000 x 78,453,296 (a 7,845). That is, 
the reporting unit of measure may be expressed in thousands of currency units. 

/ . . . 
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“4. For the sake of uniformity and clarity of presentation, only the 
following conventional symbols should be used as required8 

a nil 
N - negligible or less than half of.the unit employed 

( 1 = provisional 

. . = not applicable 

. . . . = not available 

The use of blanks or symbols other than those listed above should be avoided. 
If, however, States feel compelled to use blanks or other'symbols, they are 
requested to give clear explanations of their meaning. 

"5. It is desirable that data should be reported for all types of force 
groups and all categories of resource costs, at all levels of aggregation 
provided in.the matrix. If it is not possible to present figures representing 
expenditures for a certain force group due to unavailability of data, it is 
understood that these expenditures should be included in one or more of the 
other force groups, or at Least in the total. For the same reason, if 
respondents find it possible to supply data on resource costs only for higher 
(and not for lower) levels of aggregation, they are requested to present the 
figures on the level of aggregation they find appropriate. 

“6. With a view to the further refinement of the reporting instrument, 
the States are requested to comment upon any'technicdl or other difficulties 
that they may encounter when filling in the matrix and to recommend such 
changes of the matrix as they may find advisable. Such comments should be 
attached to the completed matrix." 

CHAPTER III 

INTERTEMFORAL AND INTERNATIONAL COMPARISONS OP MILITARY EXPENDITURES 

A. Meaning and purposes of intertemporal and international 
comparisons 

60. General Assembly resolutior) 35/142 B recommends that all States report their 
military expenditures by means of the standard reporting instrument.. This 
instrument calls for expenditure data in national. currencies and at current 
prices. ("Current" prices are the actual prices prevailing in the given time 
frame, with no adjustment to a fixed-price base.) m the extent the standard 
definitions are foUowed, the reported data have a great advantage over previously 
available unstandardized data in that comparisons of military expenditures with 
other standard national aggregates (for example, gross domestic product or gross' 
national product) can now be done more uniformly among countries. 

/ . . . 
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61. Direct comparisons of one country's military expenditures at different time 
periods and with military expenditures of other countries are also improved to some 
extent because of standardised reporting. However, standardized reporting does not 
of itself provide the information required for accurate comparisons. Such 
comparisons can only be approximated by "rough-and-ready' means, using available 
but inappropriate price indexes and exchange rates or other available 
inter-currency conversion rates as surrogites for more appropriate price indexes 
and conversion rates. 

62. Therefore, resolution 35/142 B calls for the Group of Experts "to examine and 
suggest solutions to the question of comparing military expenditures among 
different States and between different years". Before embarking on a detailed 
examination of how to compare military expenditures, however, it may be useful to 
consider the questions "What can comparisons of military expenditures show?" and 
"To what uses can comparisons of military expenditures be put?" 

63. The preambular paragraphs of resolution 35/142 8, as well as the general 
background of this effort as described in chapter I, indicate that questions 
relating to the comparability of military expenditures are of general interest in 
the context of disarmament and, more specifically, in the context of possibilities 
for reaching agreements on the reduction of military expenditures and improving and 
increasing real development assistance to developing countries. Furthermore, it 
has repeatedly been noted that greater openness and availability of detail 
regarding military expenditures would result in concomitant improvements in the 
ability to compare military expenditures , and this can have other benefits for arms 
control and disarmament. 

64. The Group of Experts on the Relationship between Disarmament and International 
Security has also drawn attention to the negative influence of the arms race on 
confidence among States. It recently expressed its views in these terms (A/36/597)8 

"The arms race promotes mistrust and secrecy, thus further adversely affecting 
international security. The greater the mistrust and the secrecyI the more 
likely that perceptions of doubt and insecurity will grow among natiOnS. 

Indeed, international security would be considerable enhanced by increased 
co-operation in many areas I including the broad exchange of ideas, trade, 
science, 'technology, culture, knowledge and information, contacts at all 
levels and sustained dialogue on all problems affecting peacel security and 
disarmament." 

65. Improvement of the state of information on military expenditures could permit 
a better comparison of such expenditures , which would have advantages from the 
standpoint of arms reduction and disarmament agreements; that would help to create 
a climate of greater confidence among States. 

66. The Group of Experts on the Relationship between Disarmament and Development, 
after studying the question of information on military activities, arrived at the 
following conclusions (A/36/356) t 
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"In the view of the Group, these prevailing attitudes towards the generation 
and dissemination of information on military activities urgently need to be 
challenged and changed. There is at present a vicious circle in which 
excessive and unreasonable secrecy and the arms race tend to reinforce each 
other. A review of the post-war arms race would establish beyond any doubt 
that excessive secrecy has contributed to the intensity of the arms race by 
motivating the acquisition of weapons and yielding force levels that 
subsequently proved to be unnecessary or excessive, but which became 
irreversible due to inertia or countervailing actions by the adversary. This 
effect of secrecy is clearly of paramount importance, but the associated lack 
of data and information on the economic effects of military activities, 
particularly the real human and material resources consumed, is also very 
significant." 

67. In addition to these two purposesl that is, general confidence-building and 
the direct use of military expenditures as the object of reductions in a 
disarmament measurer other disarmament-related purposes for comparing military 
expenditures have been proposed recently. These include the use of comparable 
military expenditures, in relative or absolute terms as a basis for determining 
such things as contributions to funds for development and disarmament efforts or 
for the distribution of development assistance from such funds, particularly for 
the benefit of developing countries (see the report entitled "Proposals by Member 
States concerning the reduction of military budgets", A/(3.10/24). 

68. It should also be noted that various proposals that a portion of savings in 
military expenditures resulting from disarmament measures should be devoted to 
development assistance in devloping countries implicitly presuppose a sufficiently 
reliable system of reporting military expenditures and agreed standards that would 
make the accounting of such savings feasible. 

69. When interest centres on RME as a direct object of disarmament, a major 
concern may again be to reflect relative military capability through a comparison 
of the military expenditures of different countries. In doing soI it should be 
kept in mind, of course, that military capability is built up during long periods 
of time and is affected by many factors other than those that can be accounted for 
in monetary terms. It is evident that the purposes may differ rather widely and, 
coneequently, the problems involved in the different cases enumerated above may 
also be quite different. Whether the purpose of the comparison is to asse5s 
military strength or the resources devoted to the military sector, it would be 
desirable to have indexes that reflect price increases and the purchasing power of 
different currencies with special regard to the military sector. This question is 
dealt with at some length below and in greater detail in working paper III. 

70. In the event of an agreement on RME , one would have to deal with real military 
expenditures (that is, military expenditures that have been adjusted for price 
changes over time, or "deflated"), in order to avoid undue disturbances caused by 
differences in inflation rates. As a consequence of this, there is a need to 
Specify the inflation rate which would be of most relevance to the. military sector 
in each country being party to such an agreement. It would also be highly 
desirable, if not necessary, for the parties to agree on methods and data by which 

/ . . . 



A/S-12/7 
English 
Annex 
Page 27 

real military expenditures could be determined. There would at least be a need to 
know in considerable detail how such calculations are made by each party. Another 
but similar question is that of ccmparing military expenditures of different 
countries at specific periods of time. Such comparisons may be desired by 
negotiating countries in order to obtain a better basis for their negotiations. 

71. For disarmament purposes, it would be useful to have a relatively simple 
indicator that closely reflects military capabilities. More ambitious concepts, 
such as a State’s “national security” are virtually impossible to measure, as has 
been noted above. However, even with unlimited data, objective summary measures of 
military capabilities could only be approximated with great difficulty. Military 
expenditures data, in this situation, may serve as one of the best available means 
of indicating at least the potential capability to apply mili.tary force, thus 
making agreements on BMB more significant. This is so despite important 
limitations on military expenditure data as a means for measuring military force 
potential. lOJ 

72. One limitation is that military expenditures reflect essentially the costs of 
inputs to the military establishment, and not necessarily their military worth or 
value. HOwever, prices that fully reflect costs , such as opportunity-cost or 
adjusted-factor-cost prices , can at least measure the value of the inputs in their 
average alternative uses. Thus, military expenditures can serve as some measure of 
the relative effort towards military force potential. If, at least in the short 
term, it can also be assumed that that effort remains constant, then changes in 
military force potential may also be measurable. 

73. Another limitation of military expenditures for measuring military force 
potential is due to the fact that force potential derives mainly from stocks of 
military capital acquired in previous years and not from the expenditures in a 
given year. 

74. Although information on capital stocks is not called for by the standard 
reporting instrument, the value of such information for the assessment of military 
power has been recognized in all previous expert reports , and the gradual widening 
of reporting to encompass supplementary physical data has been envisioned. It 
should be noted that, over time, even the present instrument provides data on the 
acquisition of military capital that could contribute much to stock estimates. 

75. As previous expert reports have noted , effective comparisons over time and 
space require that national prices for military inputs contain the full costs of 

lO/ Although the Group designed the standard reporting instrument for 
military expenditures for the purpose of reflecting military force potential as 
well as possible, they were well aware of its limitations. See especially 
A/31/222/Bev.l (United Nations publication, Sales No. E.77.1.6). A more detailed 
theoretical examination is contained in Abraham S. Becker, Military Expenditure 
Limitations for Arms Control8 Problems and Prospects, Ballinger Publishing Cc.8 
Cambridge, Mass., 1977, pp. 11-24. 
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those inputs. Many countries sometimes employ multiple channels for funding the 
acquisition of one and the same input, whether these channels are 

within the 

military budget accounts or not. Such parallel financing, as Well as any Other tax 

or subsidy practices, would need to be taken into consideration to obtain a full 
accounting of the costs or factors of production. 

B. Intertemporal comparisons 

76. Comparisons between different periods of time have been the subject of studies 
by the United Nations Statistical Office on data series in constant Prices of 
systems of national accounts. Although recommendations made can be used aa a basis 
for. developing a similar scheme with respect to military expenditures, they are not 
sufficient with regard to the details required, Before drawing some conclusions 
and making some recommendations, we shall analyse in turn the meaning and 
suitability of constant prices with respect to military expenditures and the 
characteristics of the techniques, processes and prices relating to this 
Calculation. 

1. Meaning and suitability of constant-price series for military expenditures 

77, The deflation of value data expressed in Current Prices is Part of an effort 
to offset the effect of changing price levels over time. There are three reasons 
which may explain the desirability of deflating military expenditure data* to make 
real changes in the size of the defence sector clear and intelligible, to help to 

i 

make international comparisons of military efforts over time and to appxaine the i 

impact of military outlays on the economies of all countries. \ 
i 

78, The reasoning that price trends for products in civilian markets behave in the 
same way as those for military products is a hypothesis which would have to be 
tested before it is used, unless the objective of the study is an approximate 
estimate of the opportunity cost in civilian terms of military expenditures. 

39. As in the case of civilian expenditures, military expenditures do not form a 
homogeneous block, and the study of constant prices should take this into account. 
Total military expenditures are only an expression of the financial aspects of the 
defence effort and, even when expressed .in constant prices, there is no clear 
relationship between a State’ 8 military expenditures and its defence capacity, 

80. The prerequisite for a good approximation of the constant-price series is the 
availability of a ddtailed classification of military expenditures and. of military 
goods and services, as well as accurate information on their prices, 

I 
81. The meaning of the constant-price series for military expenditures is nat a 
matter of estimating national security but concerns the measurement of the defence 
effort made by States over a period of time. These calculations are of interest only if detailed information is available which would permit an analysis of the 
behaviour of the prices of the main categories of the military items in question. 
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2. Characteristics of the techniques, practices and prices relating to 
the calculation of constant-price series for militarv expenditures 

82. Documentation on the methods used in studying military expenditures in 
constant prices is scarce. Usually, four main groups of military expenditures are 
considered; earnings of employees, current expenditures on goods and services, 
gross fixed capital formation , and buildings and other constructions. For the 
first group, military-sector wage/salary indexes are used as deflators, whereas for 
the other groups the application of the corresponding indexes for the private 
sector is the main means of deflation. These calculations are not very precise, 
since they do not take into account, for example, changes in productivity. 

03, Some countries give information on the method6 used to establish constant 
prices (see working paper III) but these countries are very few. Establishing 
constant prices for the military sector-means using a trained and costly staff 
which many States cannot use for a task which, for the moment, has not mcbilized 
international and domestic opinion. 

84. International organizations and research institutes, however, have made 
efforts in this direction, particularly the United Nations Statistical Commission, 
with regard to national accounts data series. Other institutes use general and 
civilian deflators, thus obtaining questionable results. 

85. .The prices of military goods present specific problems: 

(a) The rapid evolution of technology makes the deflation of certain military 
products very difficult1 

(b) The military sector is familiar with the problem of unique goods which 
constitute one of the extreme problems of index-number theoryt 

(c) The length of time taken to introduce new products into the Sample used, 
by categories, for the calculationt 

(d) Additional quality adjustments take no account of costless or 
reduced-cost improvements; 

(e) Research and development is frequently left out of the cost and price of 
military hardware? 

(f) The Government is often the main purchaser and its purchases may be the 
cause of price increasesi 

(9) Numerous military outputs have no market prices, while others are gifts 
the real cost of which is difficult to determine in terms of civilian economic 
advantagest 

(h) Some ,militaKy goods are received as a transfer in kind or are only partly 
paid for by the country in the context of a military assistance programme. 
Frequently, the recipient country does not have or has only very incomplete 
information regarding such goods. 

/ . . . 
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those inputs. Many countries sometimes employ multiple channels for funding the 
acquisition of one and the same input , whether these channels are within the 
military budget accounts or not. Such parallel financing, as well as any other tax 
or subsidy practices, would need to be taken into consideration to obtain a full 
accounting of the costs or factors of production. 

B. Intertemporal comparisons 

76. Comparisons between different periods of time have been the subject of studies 
by the United Nations Statistical Office on data series in constant prices of 
aystems of national accounts. Although recommendations made can be used as a basis 
for developing a similar scheme with respect to military expenditures, they are not 
sufficient with regard to the details required. Before drawing some conclusions 
and making some recommendations , we shall analyse in turn the meaning and 
zsuitability of constant prices with respect to military expenditures and the 
characteristics of the techniques, processes and prices relating to this 
calculation. 

1. ,Meaning and suitability of constant-price series for military expenditures 

77. The deflation of value data expressed in current prices is part of an effort 
to offset the effect of changing price levels over time. There are three reasons 
which may explain the desirability of deflating military expenditure data; to make 
real changes in the size of the defence sector clear and intelligible, to help to 
makg international comparisons of military efforts over time and to appraise the 
impact of military outlays on the economies of all countries. 

78. The reasoning that price trends for products in civilian markets behave in the 
same way as those for military products is a hypothesis which would have to be 
tested before it is used, unless the objective of the study is an approximate 
estimate of the opportunity cost in civilian terms of military expenditures. 

79. As in the case of civilian expenditures , military expenditures do not form a 
homogeneous block, and the study of constant prices should take this into account. 
Total military expenditures are only an expression of the financial aspects of the 
defence effort and, even when expressed.in constant prices, there is no clear 
relationship between a State's military expenditures and its defence capacity. 

80. The prerequisite for a good approximation of the constant-price series is the 
availability of a d&tailed classification of military expenditures and,of military 
goods and services, as well as accurate information on their prices. 

81. The meaning of the constant-price series for military expenditures is not a 
matter of estimating national security but concerns the measurement of the defence 
effort made by States over a period of time. These calculations are of interest 
only if detailed information is available which would permit an analysis of the 
behaviour of the prices of the main categories of the military items in question. 

/ . . . 



-. - 

A/S-12/7‘ 
English 
Annex 
Page 29 

2. Characteristics of the techniques, practices and prices relating to 
the calculation of constant-price series for militarv expenditures 

82. Documentation on the methods used in studying military expenditures in 
constant prices is scarce. Usually, four main groups of military expenditures are 
considered; earnings of employees, current expenditures on goods and services, 
gross fixed capital formation , and buildings and other constructions. For the 
first group, military-sector wage/salary indexes are used as deflators, whereas for 
the other groups the application of the corresponding indexes for the private 
sector is the main means of deflation. These calculations are not very precise, 
since they do not take into account, for example, changes in productivity. 

83, Some countries give information on the methods used to establish constant 
prices (see working paper III) but these countries are very few. Establishing 
constant prices for the military sector-means using a trained and costly staff 
which many States cannot use for a task which, for the moment, has not mobilized 
international and domestic opinion. 

84. International organizations and research institutes, however, have made 
efforts in this direction, particularly the United Nations Statistical Commission, 
with regard to national accounts data series. Other institutes use general and 
civilian deflators, thus obtaining questionable results. 

85. .The prices of military goods present specific problemst 

(a) The rapid evolution of technology makes the deflation of certain military 
products very difficulti 

(b) The military sector is familiar with the problem of unique goods which 
constitute one of the extreme problems of index-number theory1 

(c) The length of time taken to introduce new products into the sample used, 
by categories, for the calculation? 

(d) Additional quality adjustments take no account of costless or 
reduced-cost improvementsl 

(e) Research and development is frequently left out of the cost and price of 
military hardware1 

(f) The Government is often the main purchaser and its purchases may be the 
cause of price increases? 

(g) Numerous military outputs have no market prices, while others are gifts 
the real cost of which is difficult to determine in terms of civilian economic 
advantages; 

(h) Some .military goods are received as a transfer in kind or are only partly 
paid for by the country in the context of a military assistance programme. 
Frequently, the recipient country does not have or has only very incomplete 
information regarding such goods. 
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86. The calculation of price indexes is both a technical and a political task. If 
the technical aspects may seem to be important , so are the political implications 
involved. 

8 2. At the technical level, the price index must refer either to inputs or to 
prices paid. The choice of indexes depends on the categories of articles 
cancer ned. The implicit price deflator, based on Paasche's formula, is often used 
as an indicator of inflation and,may be applied to the representative categories of 
military expenditures. It seems that, in military matters, it is essential to 
choose an input-price index (input or purchase) even if it cannot show the economic 
and military efficiency of a purchase by giving only the cost. there are several 
types of input-price indexes, of which the moat useful ones seem to be the standard 
index, the cost-price index, and the modified cost-price index. 

88. The base period chosen should be recent and not atypical. The frequency with 
which the weights based on expenditures are reviewed must be a question of 
experience. The selection of products represented in the price index must strike a 
.judicious balance between the cost of the availability of the data and the error 
allcwable in the final result. The choice of formulae should make use of the 
.Paasche index when weights are available for later years and of the Laapeyres index 
when that condition is not fulfilled (see working paper III). 

89. The calculation of these indexes requires a detailed classification of 
military expenditures. The large number of items purchased by the military sector 
makes it impossible to price all goods and services individually, so samples must 
be constructed and selected. Current studies use category deflators based on the 
private economy. If such studies are to be improved, one would have to accept the 
costs of collecting a vast amount of relevant information. Although these costs 
might seem relatively high, they would no doubt be quite small when compared wth 
the military expenditures themselves and with the savings that could be obtained by 
an agreement on RME. An improvement of the international political climate would 
also strongly enhance the possiblity that States would not regard the release of 
necessary information as inconsistent with their national security interests. 

90. The procedures used in the construction of information on military 
expenditures at constant prices involve a large number of stages, which could bet 

(a) Definition of categories; 

(b) Specification of conceptst 
(cl Selection of samplesr 

(d) Development of weightsl 

(e) Selection of prices? 
(f) Adjustment for quality changes. 

91. This procedure is an excellent point of departure for effective calculations 
of the constant prices of military expenditures. 

/ . . . 
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3. Conclusions 

92. In view of the fact that prices of military goods and serviCes are often 
unknown or difficult to obtain, price indexes for civilian prices are used as 
surrogates for military indexes. However, price movements in the military sector 
do not always correspond to price movements in the civilian sector. 

93. There have been very few published studies which give reliable data on price 
changes within a State's military sector. 

94. The price deflators used by countries to compensate for price increases in 
their military sectors do not normally reflect such increases adequately. Mast 
often they represent the price movements in the pbulic sector or in the economy as 
a whole. 

95. Given a political agreement on the selection of expenditure datal prices and 
deflators, sampling procedures and the treatment of quality changes, the techical 
problems could probably be solved in manner satisfactory to all parties. The 
political aspects of measuring military expenditures in constant prices are at 
least as important as the technical ones. 

96. The existence of reliable military price deflators would make it possible to 
compare real changes in military expenditures by comparing similar time series for 
various countries. Even if such deflators were poor indicators of changes in the 
national security of the countries concerned and only indirectly reflected changes 
in their military capability, they would, however, provide quantitative measures of 
the changes in real inputs for each country. 

4. Perspectives 

97. General military price deflators should be devised for different countries in 
a manner that would be acceptable for all countries concerne,d. In doing this, one 
should pay due attention to the characteristics of different price systems because 
it is less important to use the same techique in all cases than to arrive at good 
estimates. To this end, sampling procedures should be established, qualities of 
selected goods and services should be described and assessed, price data for these 
items should be collected and indexing problems should be discussed and resolved. 

98. In the development of military price deflators, one will have to face the 
difficulty of having to take into account the efficiency and the growth of 
productivity within the military sector in order to enable relevant comparisons 
over time and between different States. Ideally, the usefulness of a technological 
change should be evaluated in terms of its military utility. Since improvements in 
quality or performance which do not contribute to defence capacity (or to the 
discharge of a specific task by the relevant service) often distort the economic 
calculations, it would undoubtedly be,desfrable to develop measuring methods that 
could be practically and satisfactorily, applied with a view to furnishing new 
indicators of the development of forces. 

/ . . . 
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C. International comparisons 

99. International economic comparisons present one of the most difficult 
measurement problems for economists. This is because practices differ between 
countries with regard to conceptualizing and publishing economic information. 
Another reason is that exchange rates do not accurately reflect the domestic 
purchasing power of different currencies and there is a general lack of economic 
information, particularly in military matters. International economic comparisons 
are essential, however, for studying growth processes and for international aid, 
although the national accounts data series and estimates of military expenditures 
cannot give an accurate picture of a country's well-being and security. 

100. The next section deals with the use of exchange rates for the purposes of 
international comparison of economic variables and military expenditures. The 
second section will give a brief review of the principles and the importance of the 
method of purchasing-power parities and their possible application to the military 
sector and will analyse other methods which could be used. Finally, conclusions 
and recommendations are presented. 

1. Use of exchange rates 

101. The use of exchange rates is the commonest means of comparing the level of the 
economic aggregates of several countries. Calculations based on exchange rates are 
used by the World Bank and the United Nations Statistical Office for general 
ecmomic variables and by USACDA, 11/ IISS 12/ and SIPRI l3J for military 
expenditures. 

102. Several limitations would lead to the rejection of a method of this type for 
obtaining reliable results, especially with regard to the need for comparing 
military expenditures in countries with different economic systems and in different 
stages of economic development. Official exchange rates are often arbitrary, and 
do not express the domestic purchasing power of currencies, owing to the existence 
of- a large domestic sector which has no links with international trade,. An 
exchange system which functions flexibly in market-economy countries gives rise to 
rapid and sudden variations which do not reflect any modification of compared 
military efforts in the countries concerned, Capital movements. exercise a powerful 
pressure, modifying exchange rates without any reference to the notion of 
purchasing power. As a result of these and other limitations, exchange rates are 
inadequate instruments for making international economic and military comparisons. 

103. Likewise, the use of special drawing rights and transferable rubles does not 
provide an adequate solution , since these instruments suffer from the same 
disadvantages as those described above. 

ll/ United States Arms Control and Disarmament Agency. 

l2J International Institute for Strategic Studies. 

13/ Stockholm International Peace Research Institute. - 

!  
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104. It is, however, possible to seek by negotiation a unit of account based on a 
basket of Currencies which could serve as a basis for comparison, and to select, in 
the case of a reduction of military expenditures, the canversion numbers which 
would permit international comparisons. 

2. Purchasing-power parities and other available methods 

lS5. The International Comparison Project (see working paper III, para. 37) seeks 
to compare the purchasing power of currencies and the,real per capita gross 
domestic product (GDP) of participating countries. Although only 10 countries 
constituted the sample in phase I and 77 countries are involved in phase IV, it 
should be pointed out that ICP activities have been reduced financially. The 
results of the preceding phases are interesting because they substantially modify 
traditional international comparisons and they would have different advantages and 
disadvantages for different States if these results were relied upon. The EUROSTAT 
project, for example, which seeks to estimate the purchasing-power parity (PPP) of 
EEC member countries has led to satisfactory results in comparing the GDP (and its 
final uses) of the countries concerned. Other projects have been carried out by 
the Council for Mutual Economic Assistance and the Latin American Free Trade Area. 

106. The principles of international comparisons are similar to those used in 
comparisons over time but they have different requirements in view of the 
circularity property. The aggregates are subdivided into a large number of 
categories, for which representative goods with known prices and identical or 
equivalent specifications are chosen. The sampling principles depend on the 
methods used. Generally, it is recommended to use a sample of the distribution of 
physical units and to weight the different prices according to their expenditure 
weight for one country or, in a comparison, for several countries. For the 
purposes of simplicity it is certainly desirable to use the dispersion of relative 
prices as a criterion for classifying articles in the commodity group. 

107. Four principles are generally used in selecting specific items8 

(a) They must be described as exactly as possible so that prices can be 
compared among the various countries; 

(b) The selection of goods with the largest expenditure weights diminishes 
the likelihood of sampling error; 

(cl The items must be representative of the subaggregate to which they belong) 

(d) Each specification chosen must be important in the military expenditures 
of the country concerned. 

108. However, absolute comparability of items for all countries, although a 
theoretical requirement, cannot exist (EUROSTAT makes greater use of the identity 
of products than of their representativeness). The degree of price dispersion 
leads to less serious problems in the military area than in other sectors of 
economic activity and the choice between the Paasche and the Iaspeyres index 
remains arbitrary. Furthermore, economists believe that quality is, in theory, 

/ . . . 
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represented in prices but this hypothesis is difficult to maintain for imported 
military goods in relation to gdodls consumed by the supplier country. Moreover, 
the quality of a product is not perceived in the same manner by different ~ 
countries. Special analysis must be applied to durable goods (power, capacity, 

( comfort, durability, cost of operation). International comparisons require the 
definit.ion of the quantifiable characteristics of goods. 

109. There are five statistical'requirements to consider when choosing samples and 
weights for international comparison purposes. Some of them are often 

~ 
incompatible, especially in multilateral comparisons (for a fuller description of 
these requirements, see working paper III, para. 44). 

110. When comparing the military expenditures of only two countries, one would 
generally employ the bilateral method (see working paper III for details). In this 
method, a sample of relative prices are averaged using weights consisting of the 
relative, expenditures of either of the two countries. This results in two 
alternative comparisons, which can then be averaged. The bilateral method is not 
suitable for multilateral comparisons) it would logically be used in comparing the 
military expenditure of two countries which differ considerably in types and 
over-all amounts of military expenditure- 

111. Xowever, it is also necessary to have simultaneous comparisons of the military 
expenditures of several countries. The multilateral methods used combine 
statistical information on representative items to obtain price and quantity 
indexes for each country at the requisite level of detailed category. The price 
and quantity indexes for those categories are then averaged to obtain the 
corresponding indexes at various aggregation levels. When choosing the weights, 
one has to consider different competing requirements and to look for an optimal 
solution. 

112. Various technical procedures exist. The ICP uses the "country-product-dummy" 
method, which uses all the information available on prices to give transitive 
comparisons, even if some countries have no reference prices for, some items. The 
method of aggregating detailed categories requires the establishment of a set of 
international prices for the various categories used to evaluate the quantities for 
each country. This method allows calculation'of an international dollar with the 
same over-all purchasing power as the United States dollar but with a different 
purchasing power for the different categories (see working paper III" para. 53). 
EUROSTAT, on the other hand, used the European unit of account. The technical 
procedures and hypotheses of the various studies differ but the results obtained, 
when they are comparable, are not very different. 

113. As far as military expenditures are concerned , the PPP method has not yet been 
used. However, it should be used in determining the military goods that are 
similar for each country, in selecting typical or calculating average prices, in 
indicating price ratios for goods and in aggregating categories to facilitate 
international comparisons of the annual military expenditures of the countries 
concerned. 

114, Several problems arise, however. Military items are rarely the same and their 
technical specifications are rather poorly known. Furthermore, prices and 
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quantities of articles in the military sector are particularly difficult to 
obtain. These two limitations lead us to consider that an effort must be made to 
determine which military goods and services are comparable and to find a way of 
passing from one category of countries to another. Furthermore, it seems that the 
ICP method should be developed for the military sector, but this would require an 
agreement among the participating countries to supply the information required for 
a satisfactory estimation of their military expenditures. Without such an 
international agreement, this method cannot be applied with the necessary precision. 

115. There are other methods based on indicators or on a simplification of the ICB 
method. The preparation of varied PPPs is tedious and time-consuming. It is 
possible to use comparable and simpler methods to avoid annual estimations by 
interpolating between two base years for which the full calculation has been made 
or by extrapolating some results obtained for the countries belonging to the sample 
to the significant information for other countries. It is thus possible, with PPP 
calculations for 1970 and 1975 for three countries based on particular indicators, 
to make PPP estimates for the years 1971-1974. Furthermore, with the PPP8 for 
sample countries, some PPP estimates for other countries can be made by finding, 
for those countries, the significant explanatory variables required for such 
results. \ 

116. Furthermore, some comparisons on national income or GDP have been made 
independently of any ICI?-type studies. They are based on indicators, generally 
physical or volume, and regressive analysis. This method is, however, somewhat 
risky since the significant indicators change with time and can be manipulated, and 
their coefficient must be rather indifferent to the exactness of the information. 
The method is interesting but it is probably of questionable use for comparing 
military expenditures. Finally, another method uses abbreviated market baskets of 
military expenditures but, in view of the international differences among countries 
with regard to production and consumption, this method is probably not yet very 
suitable for use with regard to military expenditures - if studies in this field 
have improved the knowledge of existing forces. 

117. The building-block method identifies the military programmes of the country in 
question and, on the basis of this information and with the help of a hypothesis 
with regard to prices, one attempts to determine the military expenditures in the 
prices of the base country. This method of estimating military expenditures avoids 
comparing the relative values of the national currencies and the conversion rates. 
It could be used for verification purposes. 

3. Conclusions 

118. Exchange rates do not reflect the relative domestic purchasing Power of 
different currencies. This is particularly true for the relations between Eastern 
and Western currencies and between currencies of developed and developing 
countries. The sudden and often rather drastic changes in the parities that occur 
from time to time distort the basis fbr comparing real military expenditures since 
such developments do not correspond to any similar changes in the relative real’ 
value of military expenditures in the countries concerned. 

/ . . . 



A/S-12/7 
English 
Annex 
Page 36 

119. The calculation of so-called purchasing-Power Parities (ppps) cou1d Provide 
useful information for the purpose of comparing the monetary value Of mi1itary 
efforts between countries. In this context they would, of courser be of Particular 
interest if they were calculated on the basis of military goods and services* Any 
calculation of PPPS would have to depend on several hypotheses invo1vin9 many 
subjective choices that would have to be agreed on in order to ensure a wide 
acceptance of the results. Therefore, the calculation of PPPs would involve 
co-operation bet-en government statisticians from each participating country l 

120. There is no unique and infallible method for making international 
comparisons. In the case of an agreement ‘on RMI& countries could therefore be 
supposed to rely on different methods in an attempt to establish as 9d a basis as 
possible for their assessments. The use of different methods for comparison and 
verification would probably lead to somewhat different results, enabling the 
countries to obtain a reasonable interval of possible expenditure levels instead of 
just one figure. At the same time, it could be expected that an international 
agreement on RME would result in the release of new information which would enable 
the participating countries to arrive at better estimates no matter which method 
they user thereby narrowing the interval mentioned above. 

121. As in the case of intertemporal comparisons, the political aspects of 
comparing military expenditures of different countries seem to be no less important 
in relation to the technical problems involved. 

122. For instance, comparisons of the military expenditures of the Soviet Union 
.uFth those of the United States might not be made only by a multilateral method, 
because many items are specific to these two countries. The weights of other 
countries should not be allowed to influence the nature of the comparison. The 
selection of ‘appropriate items should also be easier when there are only two 
countries involved, Using the bilateral method one would arrive at a better 
understanding of the relati’ve military efforts of these two countries. Similarly, 
the multilateral method is useful for studying the relations between several 
countries at a time, as well as the link between military expenditures and 
development. 

4. .PeraPectives 

123. The efforts of the International Comparison Project (ICP) to determine 
comparability of countries’ main aggregates should be continued. The United 
Nations may Play an important role in the work for increasing knowledge about price 
movements, quantities and expenditures of various countries. The number of 
Participating countries ought to be increased to include all major powers if 
Possible. Specific studies should be undertaken along the lines of the ICP in 
order to improve the possibility of calculating military purchasing-power parities, 
especially those of the main military countries. 

1249 The 9rouP considers that the General Assembly should request the 
Secretary-General to undertake further efforts to examine and, if possible, to 
demonstrate the feasibility Of constructing appropriate price indexes and 
wrchah-wwwer Parities for military expenditure, Such efforts would call for 
the voluntary Participation Of States in making available the required data. 
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125. The mandate of the group as noted above requests it. inter alia, “to examine 
and suggest solutions . . . to the problems of verification that will arise in 
connexion with agreements on reduction of military expenditures" (General Assembly 
resolution 351142). 

126. The reduction of military expenditures (RME) is one component of the 
disarmament process, and therefore all the principles applicable to disarmament 
itself are also applicable to this specific component, including those related to 
verification. 

127. The need for verification has been recognized in various negotiations leading 
to multilateral arms control and disarmament agreements (see working paper IV), 
although none of these specifically deals with the reduction of military 
expenditures. States have, in practice, entrusted certain verification tasks to 
various international otganizations and specialised agencies. l4/ 

128. In the Final Document of the Tenth Special Session of the General Assembly 
(resolution S-10/2), several general principles concerning verification were 
formulated and adopted. These include the following8 

"31. Disarmament and arms limitation agreements should provide for adequate 
measures of verification satisfactory to all parties concerned in order to 
create the necessary confidence and ensure that they are being observed by all 
parties. The form and modalities of the verification to be provided for in 
any specific agreement depend upon and should be determined by the purposes8 
scope and nature of the agreement. Agreements should provide for the 
participation of parties directly or through the United Nations system in the 
verification process. Where appropriate, a combination of several methods of 
verification as well as other compliance procedures should be employed.* 

"91. In order to facilitate the conclusion and effective implementation of 
disarmament agreements and to create confidence, States should accept 
appropriate ptovisions for verification in such agteements." 

"92. In the context of international disarmament negotiations, the problem of 
verification should be further examined and adequate methods and procedures in 
this field be considered. Every effort should be made to develo&'appropriate 

l4/ However, these practices have not been applied to military expenditures 
to a significant extent nor are implications for national security always involved 
here. 
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nlethods and procedures which are non-discriminatory and which do not unduly 
interfere with the internal affairs of other States or jeopardize their 
economic and social development.” 

129. Although these paragraphs refer to disarmament and arms limitation in general, 
the last two immediately follow other paragraphs (i.e., paras. 89 and 90) in the 
Final Document which refer explicitly to the gr.adual reduction of military budgets, 
and thus can be understood to apply to the latter types of agreements. These 
statements, however, are so general that they leave unanswered many important 
questions concerning the verifiability of agreements on the reduction of military 
expenditures. 

130. Since 1974, four reports prepared by consecutive expert groups have analysed 
certain technical aspects concerning the reduction of military budgets (as noted in 
chap. I) . HOwever, only the 1974 report JS/ and, to a very limited degree, the 
1980 report l5J dealt with verification aspects. 

131. The 1974 report considers verification to be a technical problem which 
seriously conflicts with a country’s desire to keep the nature of its military 
preparations secret. It deals in some depth with the problem of verification and 
proposes, inter alia, a definition of it, giving a clear, albeit incomplete, 
picture of the possibilities of evasion of military expenditure limitations and 
underlining the intrusiveness of unlimited verification as an obstacle to 
confidence between States. The report, moreover8 states the impossibility, at that 
stage, of identifying appropriate mechanisms of verification, but it cannot avoid 
COnBid@ring that, should confidence between treaty partners grow, verification 
might be transformed from an irritating constraint into a mutually-desired means of 
conveying messages on intentions and capabilities. 16/ .- 

132. The report envisages a kind of scale on which, step by step, gradual 
improvements in the diBClOSUKe of information would be accompanied by appropriate 
increases in the stringency of agreements. 

133. The 1980 report suggested that the time was ripe for further attention to this 
important issue and noted some approaches that might warrant further examination. 

B. Purposes and criteria for verification 

1. Definitions and forms of verification 

134. In general, verification may be considered a dynamic process for determining 
whether or not commitments assumed under an international agreement are being 
fulfilled. Reduction of militdry expenditures differs from most other measures of 

a/ See foot-note 6. 

16/ A/9770/Rev.l, chap. V, paras. - 54-56, and annex II, paras. 121-133. 
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disarmament in that it involves financial accounts as well as physical objects. 
Thus, the means and methods encountered in other types of disarmament, which apply 
mainly to physical objects, are not sufficient to verify agreements on military 
expenditures. Taking into account, inter alia, the existing differences in the 
price systems of different economies and the general difficulties involved in 
verifying national accounts, verification of RME would be possible only under an 
international agreement whereby such expenditures and the way in which they are 
accounted are clearly defined. The agreement would also need to contain provisions 
for obtaining such financial and physical information as would be necessary to 
assure all participating States that the stipulations of the agreement were being 
complied with. 

135. The different forms of verification that are applicable to a spectrum of 
agreements, including those relating to military expenditure reductions, may be 
thought of as a dynamic process with the following characteristicsr 

(a) RQgimest Five levels of confidence can be identifiedr absolute, 
adequate, limited, symbolic and no verification (see working paper IV)! 

(b) Methods* Seven basic conceptual methods, varying in degree of 
intrusiveness and tetinnology s may be identified; general on-site inspection, 
selective on-site inspection , challenge on-site inspection, control posts/observer 
mission, remote sensing in situ , remote sensing by national technical means and 
collateral analysist 

(c) Systems: There are literally hundreds of conceivable specific 
verification systems, ranging from technologically complex to relatively simple. 

136. A list of the regimes , methods and major systems , as they may approximately 
correlate with each other, is shown in working paper IV. The applicability of 
these to military expenditure reductions as a specific form of disarmament is 
further discussed below. 

2. Purposes 

137. Since an international agreement on the reduction of military expenditures 
should not diminish the security of participating States, some form of assurance 
must be agreed upon to make sure that the parties are really fulfilling the 
obligations they undertook in the agreement. Under these circumstances, machinery 
for verification of compliance cannot be avoided. 

138. Requirements for verification conflict with a tendency to divulge the least 
possible information on the military establishment or not to provide such 
information at all. On the other hand, only a climate of reciprocal trust among 
all parties and sufficient information can support (or even render unnecessary) 
machinery for verification. 

139. The criteria on which adequate measures of verification can be judged are 
contingent upon the scope and purpose of verification. These purposes may be 
summarized as followsr 
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(a) To protect the security of the parties to the agreement. The essential 
aim of verification is to obtain assurance that, notwithstanding the restriction or 
limitation to be adopted, national security would not be jeopardized by breach of 
the agreement on the part of the parties; 

(b) '&I deter violation of a treaty. Even though a Government, wishing to 
alter its military budget in a covert build-up , need not wait for a military 
expenditure limitation agreement to do soI a verifiable agreement limits the 
freedom of the parties to act overtly in violation of the treaty; 

(c) To function as a channel of communication. To be capable of 
demonstrating their compliance with the agreement, parties must be willing to 
accept the need for more complete and accurate information than was available 
before the limitation. At present, few Governments are entirely at ease with the 
state of the information they possess about the effective military capability of 
the other States1 

(d) To evoke a response in the case of non-compliance. The lack of an 
established system of guarantee5 within present-day international law does not 
imply that such guarantees are completely absent from international agreements. In 
practice, parties to international agreements have made use of monitoring 
procedures. 

3. Criteria for adequate measures *of verification 

140. Thus, verification should fulfil two basic functions. On the one hand, it 
should deter possible violations of obligations; on the other, it should help to 
generate a climate of international trust , which is indispensable for further 
progress in the military expenditure reduction field. 

141. Taking into consideration these purposes, verification should be based on the 
following main criteria* 

(a) Verification must be technically applicable. It would not be useful to 
make up a "basket of measures" that, although applicable for other and specific 
kinds of conventions, would not be applicrible to military expenditures limitation 
agreementst 

(b) Verification must be reciprocal amonq all parties. Unless it is agreed 
upon differently by the parties to an agreement on the reduction of military 
expenditures, verification should provide them with ways and means of 
impledentation yielding an assurance of compliance satisfactory to all parties. 

(c) Verification must be politically acceptable. A State would be most 
reluctant to be bound by an agreement on RME unless the verification machinery 
provided sufficient assurance of compliance. 

/ . . . 
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(d) Verification must not be unduly interferinq. 17/ Due to the extent and 
nature of military expenditure agreements, their verification is unique and would 
require access to national accounting systems (which can best be accomplished on 
site). On the other hand, there is general agreement that verification measures 
should not unduly interfere with the internal affairs of States or jeopardize their 
economic and social development. Proper measures of verification are those that, 
respecting the freedom of choice of the political proclivities of each individual 
country, and in a framework of significant balance in the volume of information 
given or received, guarantee to each of the parties a mutual compensation of gain 
and loss. 

(e) Verification must be determinative. That is, it must be capable of 
resolving the matter under investigation. In this sense, verification must provide 
measures for detecting possible breaches of an international agreement. Among such 
measuresr an international body capable of detecting such breaches and adopting 
decisions to correct them may be contemplated. 

c. general characteristics of verification 

1. Need for data 

142. The problem involved in financial verification cannot be clarified because of 
the limited amount of data presently provided by States. Incomplete information is 
a factor which tends to inflate, or push up, military budget levels, An agreement 
which tends to deflate" or push down those same levels definitely needs a Constant 
flow of exact information which tends to be more and more workable and complete. 

143. To verify productively an agreement on RME I economic and financial data are of 
utmost importance. It is, of course, not really necessary to stress once again 
that the phase of confidence-building is the corner-stone for any real progress in 
the reduction of military expenditures. 

144. But, apart from this confidence-building phase, the kind of information- 
disclosure ladder envisaged in the 1974 report 18/ seems to be on the right track - 
in assisting to carry out a step-by-step , or a rung-byyrung, process, This process 
includes8 

(a) Gathering of information; 

(b) Checking of records? 

(c) Controlling to ensure that the actual situation corresponds to the 
information obtainedi 

l7/ Final Document of the Tenth Special Session of the General Assembly 
(resolution S-10/2), para. 92. 

l0/ See A/977O/Rev.l (United Nations publication, Sales No. E.75.1.10), p. 10. 
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(d) Examination and evaluation of the information gathered) 

(e) Determining the degree of compliance , thus concluding the process. 

145. The volume of information required and used in verifying RME agreements depends 
,on several factors, includingt 

(a) Approach employed to obtain information indirectly by observation of 
large physical objects, or directly from the subject State? 

(b) Extent of information flow available prior to an agreementt 

w Provisions of the agreement dealing &ith information. 

2. Verification and object of reduction 

146. The object of reduction in an agreement tending to push the level of military 
expenditure down is represented by military expenditures which are unique, in terms 
of verification requirements , among all patterns of production. A first 
relationship between verification and RME lies in the fact that military 
expenditures of necessity cover a great variety of items of expenditure. In the 
event of a total agreement on PME, for instance, verification should be provided 
for every component of the military sector. 

147. Even if a relationship between military expenditures and physical 
counterparts, at least for the main expenditures, does exist, military expenditures 
involve primarily accounting entries on documents dealing with financial sums, 
prices and quantities. This fact implies that; 

(a) The means of verification which are useful in other agreements in the 
field of disarmament seem to have very limited and indirect applicability in 
agreements on RMEt 

(b) Proper measures of verification, in this ultimate sense# should be those 
which provide for the auditing of ledger accounts in the framework of total 
military expenditures. 

148. A second relationship between military expenditures and verification lies in 
the difficulty of interpreting the military expenditures of States whose accounting 
systems are different and not well known. On the other hand, if verification must 
be the same for known and little-known systems, a greater clarity must be expected 
in the latter case or else the nature of verification may need to differ. 

3. Verification and type of agreements on reduction of military expenditures 

149, In addressing the question of verification under a future agreement to freeze, 
reduce or otherwise restrain military expenditures , one has to take into account 
that there is, so far, little consensus on the actual nature, scope and content of 
such agreements. And yet, verification requirements for agreements on RME can be 
expected to differ depending on the type of such agreements. For example, it has 

I’ 
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been suggested that so-called Wmutual-example” arrangements would require less 
verification capability than formal limitations , or that an agreement on RME tied 
to a physical force limitation would be easier to verify than one which is not. 

(a) Variables in agreements on reduction of military expenditures 

150. Before examining such questions, it is well to keep in mind the numerous ways 
in which agreements on RME could vary. Among the most important of these variables 
are the following* l9/ 

(a) Obiectr that is, the scope and content of the expenditures being 
reduced, which can range from a broad concept of total military expenditures to a 
narrowly defined component (or some combination of these); 

(b) Manner of valuation8 in the respective national currencies or in some 
standardized unit of account at current or constant prices) 

(c) Manner of expression8 in absolute-value terms or in relative’terms 
proportional to some reference value, such as a previous year’s level, a negotiated 
level based on inter-country comparisons, or a national aggregate like GNP! 

(d) Linkaqe to force limitations8 ranging from a freely independent, totally 
unlinked measure to a very dependent relationship in which the expenditure 
reduction is an adjunct to a force limitation whose object is somewhat similarly 
defined but which is expressed in physical parameters for particular forces or 
weapons1 

(e) Degree of formality of the agreements ranging from a formally negotiated 
treaty specifying rigorous conditions to informal understandings of varying 
thoroughness, stringency and duration; 

(f) Severity8 ranging from a high ceiling through a freeze and varying 
degrees of reduction to zero! 

(g) Durationr one-time, for a limited period, or indefinite, with 
expenditures after a given time being either free to rise or held under the last 
level's ceiling. 

151. The above variables can be combined in numerous ways to produce a variety of 
potential types of agreements. The choice of type can have significant 
implications for verification. This is mainly because different types create an 
inherent need for different amounts and kinds of information in order to implement 
the agreement itself. Information made available for implementing purposes can be 
useful in facilitating verification, even though it is unlikely to be sufficient, 

l9/ A more extensive discussion of types of military expenditure limitations 
may be found in A/9770/Rev.l (United Nations publication, Sales No. E.75.I.lO)r 
particularly pp. 30-31. 
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The implications for verification of the above variables can be discussed with the 
help of a few illustrative types of RMJ3 that could result from the many possible 
combinations of the variables. 

(b) Illustrative types of agreements on reduction of military expenditures 

152. The first three variables deal with the degree to which military expenditures 
have been identified, the degree to which principles have been specified for the 
valuation of military expenditure with regard to prevailing price- and 
cost-estimating practices in different States and the degree to which provisions 
have been made for expressing military expenditures, taking into account the 
different rates of price increases. 

153. On the one hand, there may be an agreement in which none or very few, of these 
variables are specified. On the other hand, there may be agreements which provide 
for detailed methds or principles for identifying, valuing and expressing military 
expenditures. 

154. In the first case, one may conceive of a type of agreement that only in very 
general terms calls for reductions in percentage terms or in absolute figures 
relative to a previous year’s figures. The agreement would nevertheless be of a 
very incomplete nature since it would leave ample room for different 
interpretations of what could be expected from the parties in the matter of 
compqiance with its stipulations. This, in turn, implies that the verification of 
such an agreement would be very difficult or practically impossible since, under 
such an agreement, it would not be clear what would have to be verified. 

155. In’the second case8 there couid be quite another type of agreement providing 
accepted methods for defining , evaluating and expressing military expenditures in 
real terms. Such an agreement would not by itself solve the problems of 
verification but would at least provide a realistic basis on which different 
methods and measures of verification could apply. 

156. A limitation of this type, in the course of its negotiation and 
implementation, could be expected to elicit a large amount of information on 
national military expenditure accounting practices. The provision that limits be 
set in standardized terms would necessitate an examination of the relationship 
between current national practices and those standardized terms. Consequently, 
information on the scope and content of national military and other agency budgets, 
and on military pricing practices and their relationship to civilian pricing 
practices would be needed. 

157. Such information would greatly facilitate verification but it would probably 
be insufficient for rig,orous verification in any country. Assurance of compliance 
would require at least the ability to correlate military economic information 
with civilian and aggregate economic information. Networks of interrelated 
national, industrial ,and possibly regional economic data, such as input-output 
tables, might be very useful for verification. Such tables are now common in both 
market-oriented and planned economies. 
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'158. In any country , a perfectly consistent set of statistical and accounting 
information would still need to be verified, at least to some extent, against 
physically observed information. Verification by national technical means could be 
used in some cases but it would probably not be sufficient. 

159. A third type of agreement could be defined by adding another variable, for 
instance, one that links RME with force limitations in physical terms. Any force 
limitation, whether on types of weapons systems , such as strategic weapons or on 
regional forces, 01: on types of forces, such as naval, tank, or air, could 
conceivably be associated with a similarly defined expenditure reduction. Such a 
linkage would have certain implications with regard to verification. 

160. Much would depend on the manner in which physical limits would be specified. 
Thus, arrangements in which limits would be expressed in relatively Qross terms, 
such as numbers of general-type weapons (ships , tanks, ICBM launchers), would tend 
to rely on presently available means of verification. If the limits specified 
detailed characteristics of the weapons in order to capture "qualitative" 
distinctions, additional means of verifying the limits might be called for, such as 
additional special-purpose national technical means or on-site inspection. In this 
event, the verifiability of a related agreement on RME could be considerably 
enhanced as a consequence of the linkage. 

161. Regardless of the level of detail and sophistication in which a physical limit 
may be specified, there would always be a disparity in concept between a physical 
limitation and expenditure reduction on the "same" object. This is due to the fact 
that physical limits in practical terms can apply only to major items of cost (for 
example, large weapons deployed or procured , military installations, military 
manpower). Expenditures, on the other hand, would cover all costs related to that 
object, including maintenance and operating costs after dzoyment, as well as 
development, testing or.other costs before procurement. Such costs need not be 
closely related to deployment data alone. Therefore, even if the latier were 
verifiable with high confidence , associated expenditures need not be. Furthermore, 
even relatively detailed specifications on "qualitative" characteristics of weapons 
would leave considerable room for cost-affecting variance in such qualities as 
"gold-plating", ruggedness, reliability and ease of maintenance or operation. 

162. Physical limitations that extend beyond deployment to cover the production Of, 
for example, a major weapons system would enhance verifiability of a related 
expenditure to the extent that the physical limitation provided for additional 
verification means. If it did not, of course, the RME verifiability would not be 
improved. 

163. Thus, whether and how linkage to a physical force limitation arrangement would 
affect the verifiability of a concomitant expenditure reduction would depend on the 
nature of the physical limits and the additional verification means it would bring 
about. It should be kept in mind, however, that, regardless of the verifiability 
of an expenditure reduction associated with one or several physical force 
limitations, the net effect of the expenditure reduction on total military 
expenditures would still be verifiable only to the extent that all other military 
expenditures could be verified. As the number and scope of the physical 
limitations increased, of coursec this qualification would diminish in importance. 

/ . . . 
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D. Methods of verification 

1. anera methods of verification in existing or proposed agreements 
in the field of disarmament 

164. A nuraber of general methods of verification relevant to RUE agreements can ha 
identified. 

These include (see working paper Iv) I 

(a) Inspection (general, selective, challenge) t 

(b) Remote sensing (by national technical means or on-site means) t 

(c) Canplaint/consultation/co-operation procedures1 

(d) Canmission or similar monitoring body eatablished by treaty) 

(e) Exchange of information. 

165. The inspection method covers a wide range of possibilities. General on-rrite 
inspection, which entails access to any spot in a country, would presumably afford 
sufficient access to records at various levels and to information in support of 
records to yield very high levels of confidence. However, this method is unlikely 
to he acceptable on grounds of excessive intrusiveness. 20/ The selective and 
challenge on--site inspection methods could not serve as a basic means, since the 
nature of RME verification necessarily involves consistency between declared 
,expenditure data and sufficient other government and non-government financial and 
other economic data or records to provide sufficient ,assurances of compliance0 
these methods would not provide such data or records. However, selective or 
challenge on-site inspection could play a role in authenticating selected 
expenditure or economic data. It could also be taken to mean access to data and 
records only at selected points, such as local agencies and enterprises. 

166. Remote sensing, primarily by national technical means, 2lJ may play a 
significant role in authenticating selected economic data. Little is known, 
however, of the capabilities of this method to iriterface with economic-data 
verification methods. It does play a role in estimating quantities that are then 
married to price data to produce expenditure estimates by the so-called 

2OJ It waer however, incorporated in the draft Soviet treaty on general and 
ccmplete disarmament in connexion with military expenditure reductions in the third 
stage (complete disarmament). 

2lJ These are remote sensors normally employed for intelligence gathering, 
mainly by the two largest military Powers, although an “International Satellite 
Mnitoring Agency” has also been proposed. 
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“building-block method”, discussed below. However , the lack of accuracy of this 
method is an important factor limiting its utility for verification purposes. The 
obligation not to obstruct the national technical means of the other party has 
appeared in treaties concerning strategic arms limitations. It is uncertain how 
such an obligation might be applied to an agreement dealing with expenditure data, 
but it conceivably could play an important role. 

167. Consultation and co-operation procedures would be almost indispensable as 
auxiliary methods in verification. Such procedures could be helpful in the 
solution of problems arising from comparisons of data and records and could thus 
greatly facilitate effective verification. Commissions, councils or other bodies 
that might be set up under the agreement and given a role in monitoring it could 
help provide a similar function. In most cases, the effectiveness of such 
procedures would, of course, depend on the spirit of co-operation and the amount Of 
information provided by the primary parties. 

168. The above methods have appeared in some form in existing arms control and 
disarmament agreements. Other general methods that have been proposed include 
control posts or observer missions , so-called “collateral analysis’ or literature 
survey for openly available information, and specially designed and agreed 
exchanges of information. Exchange of information is discussed in the next 
section. The concept of control posts or observers would seem to have little 
applicability here. 

169. Collateral analysis could have sharply divergent applications, depending on 
the States involved. Sources of information may be relatively accessible in some 
countries, although the opposite may be the case in other countries, and the 
situation may change from time to time. In other words, sharp asymmetries might 
prevail among different States at a given time or between different times in the 
same country. 

2. Proposed methods specific to reduction of military expenditures 

170. Exchange of information relating to military expenditures under the conditions 
of an agreement on RME has often been suggested as a possible means of providing 
verification. This method, particularly in combination with literature b 
surveillance, should provide high levels of assurance with regard to those 
countries that provide relatively abundant information , although very high levels 
might require additional means. In other countries, the opportunities for 
concealment might be so great that little assurance would be afforded without such 
a large expansion of the amount of information provided, both budgetary and 
non-budgetary, that intrusiveness limits would be strained. If sufficient 
information were made available, however, “financial checks of claimed reductions 
in military expenditures should, in, principle, be possible and adequate”. g/ 

z2/ I?. D. Holzman, Financial Checks on Soviet Defense Expenditures 
(D. C. Heath and Company, 1975) I PO 2. 
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171. Samplina of payment documents through the highly centralized banking system 
prevalent in some countries has been proposed as a means of verifying declared 
expenditure data witb less intrusiveness. 23/ It would seem, however, that, 
although a xeJ.atively small random sample might suffice, it might be considered 
quite intrusive. Also, the possibility of payment flows that bypass the central 
bank would be difficult to verify, particularly since not only budgetary but 
non-budgetary payment instruments would probably need to be monitored. 

172. Voluntary demonstration of compliance has been suggested as applicable to FME 
agreements. In one version of this method, teams of economic specialists on each 
side would marshal and present data so as to convince the other side of 
compliance. Since this approach would obviously require a co-operative response to 
scepticism on the part of one side , scme assurance that such co-operation would be 
forthcoming would be provided by the threat of prompt abrogation of the 
agreement. 24/ Such an approach would depend on a high degree of credibility on 
the part of each team to its own side , unless the data were made generally 
available. Also, the prospect of quick abrogation would produce uncertainties and 
might be difficult to achieve politically once an agreement was concluded. 

173. Current estimates based on available information are commonly made for States 
that officially release little or no information on military expenditures, and it 
is sometimes suggested that these are adequate for RME verification purposes. The 
main method of verification is the so-called "building-block" method, in which 
detailed estimates are made of the quantities cf major physical inputs to armed 
forces in a given year. The estimates include men, weapons and equipment, 
construction and operating materials. The quantities are then priced, mainly in 
the estimating country's prices and currency, but, with the help of estimated 
conversion rates, in the domestic currency as well. The summation of these 
detailed costs provides an estimate of total and component expenditures. Such 
estimates could provide useful orders of magnitude, particularly in the other 
country's currency (where prices are known). The estimates in the domestic 
currency, because of inadequate knowledge of domestic prices and thus of 
appropriate conversion rates, are less reliable. Little verification benefit, 
therefore, can be expected from this approach. 

174. Other estimates of military expenditures are also attempted from the limited 
economic information available, particularly for military hardware (from data on 
the machinery industry) and research and development. Together with rather 
arbitrary interpretations of the undefined official budget, estimates of,total 
military expenditures can be derived. The general reliability of such estimates is 
probably not sufficient to provide any substantial verification capability, since 
censorship of the published information on which the estimates are based can easily 
frustrate the known methods of estimation. 

23/ Ibid., passim. -- 

24/ Wassily Leontief, "Cutting U.S. and Soviet Military Outlays", 
The NG York Times, 24 March 1977. 
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3. Purther developments 

175. In order to further assess and develop capabilities for verifying agreements 
on RME, one approach deserving encouragement might be to organize, if possible, the 
joint examination of these questions in working groups or seminars made up of 
unofficial teams of specialists from potential RME negotiating States. Since 
RHE verification methods are so dependent on the budgetary, financial and 
statistical accounting characteristics of the subject State, experts from the 
verified States are the most qualified to design a verification method applicable 
to that State. This involves the "demonstrated-compliance" approach, but some 
experience and confidence in the capabilities of that approach is needed before 
negotiation on RM!3 takes place. 

176. The capabilities of information from remote sensing by national or 
international means to interface with economic and financial data surrounding a 
potential agreement on RME deserves some attention. This might be accomplished by 
those States having such means. 

177. It iS apparent that improvements in the practices of States with respect to 
openness in military matters could do much to improve prospects for achieving 
capabilities to verify potential agreements. The broader and deeper use of the 
present standard reporting instrument would be such a step. At the same time, a 
stronger commitment to the goal of achieving an agreement on RME on the part of 
every State might provide greater incentives towards openness. The lack of 
commitment on the part of States undoubtedly is fed by the discouraging prospects 
for designing a feasible agreement on RME, particularly in its verification 
aspects. Thus, a kind of three-cornered impasse has existed, It is hoped that the 
newly instituted standardized reporting instrument will help provide the needed 
impetus for reaching agreement on mutually acceptable methods of verification. 

E. Conclusions 

178. Reduction of military expenditures differs from most other disarmament 
measures in that it involves financial accounts and physical objects as tiell. 
Taking into account, inter alia, the existing differences in the price systems of 
different economies and the general difficulties involved in verifying national 
accounts, verification of RME would be possible only under an international 
agreement. The agreement, in addition to a clear definition of military 
expenditures and the way in which they are accounted for, should provide for both 
financial and physical information. 

179. In practice, compliance with international agreements to reduce military 
expenditures cannot be exhaustively proven on scientific or objective grounds 
alone. Compliance must also be subject to political judgement by the parties on 
the basis of the best possible evidence available. 

180. Provisions for verification satisfactory to all parties will have to be an 
integral part of any international agreement on the reduction of military 
expenditures. 
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181. As there can be no single measure of verification which would be sufficient, 
.a .set of different measures will be needed in order to ensure satisfactory 
verification. 

182, The verification measures would need to apply both to physical units, such as 
the number of soldiers and tanks, and to economic indicators, such as the amount of 
different kinds of military expenditures and the prices and qualities for different 
military inputs. 

183. Any party that considers itself to be in compliance with the stipulations of 
.an agreement on RME, and which is concerned with the, survival of the agreenwnt, 
should be strongly motivated to furnish all information needed to assure other 
parties of its compliance. Thus, it could be expected that a party intending to 
cormply would have an interest not only in obtaining sufficient information from the 
other parties but also in providing the necessary information for creating the 
mutual confidence without which any agreement of this kind would not be achievable 
or sustainable. 

F. Perspectives 

184. Any agreement on RME must be based on confidence and openness among the 
part.ies. The idea of maintaining and strengthening this confidence and openness 
should be a basic principle reflected not only in the agreement itself but in the 
behaviour of all parties. 

185. Technical and other methods for assessing military efforts in physical terms 
shall have to be retained as providing a complementary means of verification. 

186. Participating States should submit such economic and other information that 
would make it possible to verify their military expenditures. For instance, 
well-elaborated input-output tables would provide useful information for such 
verification. 

187. Relevant information should be submitted periodically, Questions about the 
relevance, exhaustiveness and reliability of this information could be addressed by 
special consultative bodies of experts estabLished by the parties for the purpose 
of studying and settling various questions that could arise concerning the 
implementation and fulfilment of an agr,eement on RME. Such bodies may need to 
request and obtain supplementary information from all parties. The process of 
verification is likely to require a great deal of consultation among the parties. 

/ . . . 
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I INTRODUCTION 

The following working papers have been prepared and submitted by members of 
the Group of Experts and, in certain cases, in collaboration with the Consultant. 
The members of the Group agreed that these papers represented a most valuable 
contribution to their work and felt that they would provide the readers of the 
report with useful supplementary information. Although these papers have been 
frequently cited in the report, they do not constitute a part of the report itself. 

WGRKING PAPER I: QUANTITATIVE ASPECTS OF THE STATES' REPLIES 

Preliminary notes 

A. Examination of the degree of employment of the reporting instrument on 
military expenditures 

B. Analysis of the distribution of information submitted by the States by 
means of the polarization indicator 

C. Examination of the distribution of information submitted by the States by 
mean,s of percentage 

XORKING PAPER II: INTERPRETATIONS OF BLANKS AND OTHER SYMBOLS 

A. Canada 
B. Finland 
C. United States of America 

D. Sweden 
E. Federal Republic of Germany 

F. New Zealand 
G. Sudan 

El. Austria 
I. Belgium 

J. Denmark 
K. Indonesia 
L. Italy 
M. Norway 
N. Mexico 
0. Turkey 
P. Netherlands 
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WORKING PAPER III t INTERTEMPORAL AND INTERNATIONAL COMPARISONS 

A. Intertemporal comparisons 

1. Meaning and suitability of using constant-price series for military 
expenditure 

2. Actual practices on military expenditures 

3. Price characteristics in the military sector 

4. Technical aspects 

B. Comparisons between countries 

1. The general problem of international comparisons 

2. The use of exchange rates 

3. Purchasing-power parities (PPP) 

(a) Principles of the method 

(b) Bilateral methods 

(c) Multilateral methods 

(d) Suitability of the purchasing-power parity methods for making 
comparisons of military expenditure 

Annex I to Working Paper III: Abbreviations 

Annex II to k‘orking Paper III: Glossary 

WORKING PAPER IVt WORKING TABLES ON VERIFICATION 

Table 1. Verification categorisation 

Table 2. Bilateral arms control agreements and relevant verification provisions 

Table 3. Multilateral arms control agreements and relevant verification provisions 
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[Originalt English] 

GCORKlCNG PAPER I 

Quantitative aspects of States’ replies 

Preliminary notes 

1 Two fundamental methods have been used to analyse the quantitative aspect of 
S&es1 replies: the polarization indicator and the percentage indicator. The 
process by which those methods were utilized is presented in this working paper. 

2. The symbols provided by the instructions of the reporting instrument were not 
always applied by the participating countries. In such cases, possible logical 
interpretations of the blanks and other symbols utilized by the reporting States 
have been given. Such interpretations have been provided in order to present a 
more meaningful picture of the replies analysed. 

3. From the whole range of various possible types of quantitative analyses, the 
Panel considered three types that yield significant results: 

(a) Analysis of the extent to which the States employed the reporting 
instrument on military expenditures; 

(b) Analysis of the distribution of information supplied by the States with 
the matrix by means of the polarization indicator? 

(c) Analysis of the distribution of information in percentage per columns and 
rows. 

A. Examination of the degree of employment of the reporting instrument on 
military expenditures 

4. The examination of the degree of employment of the reporting instrument on 
military expenditures is meant to ascertain to what extent the States employed the 
various items of the matrix. 

5. The reporting instrument on military expenditures is structured to permit a 
detailed account of military expenditures. The matrix comprises 588 items which, 
theoretically, allow the reporting of as many data. 

6. From the way the matrix was filled in (Table 1) , the conclusion can be drawn 
that the 16 States employed between 0.68 per cent and 35.03 per cent of the items 
in the matrix to report determinate outlays (figures greater than zero). Nine 
States used up to 57.82 per cent of the items to indicate that certain military 
expenses do exist but data concerning them are not available. Half of the States 
used between 1.70 per cent and 26.19 per cent of the items, reporting nil or 
negligible outlays (less than the half of the unit employed). Nine of 16 States 
reported information regarding the non-existence of military expenditures using for 
this purpose between 4.42 per cent and 73.63 per cent of the items in the matrix. 
Fifteen States did not fill in between 1.87 and 99.31 per cent of the items. 
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Table 1. Amount and type of information on military expenditures reported 
by the States (according to the recommended matrixr 588 items) 

Symbol 

State Figures . . . . . 0 Blanks 

Austria 

Belgium 

Canada 

Denmark 

Finland 

Germany, Federal 
Republic of 

Indonesia 

Italy 

Mexico 

Netherlands 

New Zealand 

Norway 

Sudan 

Sweden 

Turkey 

United States 
of America 

57 (9.69%) 

135 (22.95%) 

169 (28.74%) 

39 (6.63%) 

87 (14.79%) 

192 (32.65%) 

140 (23.80%) 

128 (21.76%) 

21 (3.57%) 

144 (24.48%) 

127 (21.59%) 

136 (23.12%) 

76 (12.92%) 

206 (35.03%) 

4 (0.68%) 

101 (17.17%) 

100 (17%) 

1 (0.17%) 

32 (5.44%) 

353 (60.03%) 

24 (4.08%) 

55 (9.35%) 

91 (15.47%) 168 (28.57%) 

84 (14.28%) 

433 (73.63%) 

14 (2.38%) 30 (5.10%) 

40 (6.80%) 385 (65.47%) 

10 (1.70%) 218 (37.07%) 

340 (57.82%) 26 (4.42%) 

33 (5.61%) 

10 (1.70%) 

20 (3.40%) 

35 (5.95%) 

147 (25.00%) 

48 (8.16%) 

154 (26.19%) 

100 (17.00%) 

531 (90.30%) 

288 (48.97%) 

55 (9.35%) 

549 (93.36%) 

457 (77.72%) 

306 (52.04%) 

42 (7.14%) 

460 (78.23%) 

483 (82.14%) 

11 (1.87%) 

461 (78.40%) 

360 (61.22%) 

87 (14.79%) 

584 (99.31%) 

21 (3.57%) 

TOTAL 1762 (18.72%) 675 (7.17%) 1729 (18.37%) 547 (5.81%) 4695 (49.90%) 
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7, The 16 States used the matrix in the following average percentages: 

Information expressed in figures greater than zero . . . . . . . . 18.72 per cent 

Information attesting to the existence of military 
expenditures but for which there are no available 
figures .*.*................*.......,..,*............*... 7.17 per cent 

Information indicating nil or negligible military 
expenditures (less than the half of the unit employed) . . 5.81 per cent 

Information indicating the non-existence of military 
outlays .*....................*.....,..,...,....,........ 18.3.7 per cent 

Blanks . . . . . . . . ..~........................~...............~ 49.90 per cent 

B. Analysis of the distribution of information submitted by the States by means 
of the polarization indicator 

8. The analysis of the distribution of information submitted by the States by 
means of the polarization indicator (P) is aimed at identifying the types of 
determinate outlays (expressed in figures greater than zero) for which most data 
are available. Attempts were made to ascertain the polarization of information 
relating to determinate military expenditures. Military expenditures have a 
special significance since it is on their grounds that certain investigations can 
be,made with a view to starting negotiations for the reduction of the military 
budgets. 

9. The polarization indicator (P) was created from the consideration that, in 
order to obtain a more comprehensive picture of information polarization within the 
matrix, it is useful to consider both the number of items used for reporting the 
respective information and the amount of information in a row or column. 

10. The polarization indicator (P) was formulated so as to satisfy the following 
criteria: 

(a) To be synthetic and easy to calculate; 

(b) To express the number of items employed per column or per rowi 

(c) To express the number of pieces of information submitted per column and 
per row; 

(d) To enable differentiations between columns or rows containing similar 
data. 

11. On the basis of the above-mentioned criteria, the conclusion was reached that 
the polarization indicator P should be determined by multiplying the number of 
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items employed (per column or per row) by,the number of pieces of information 
contained in the items employed: 

I P = number of items x number of pieces of information. 

12. The P indicator has the following characteristics8 

(a) It requires a single mathematic operation: multiplication; 

(b) It expresses the combined value of the number of items employed and the 
number of pieces of information supplied1 

(c) It permits differentiation in the case of close vlaues. For instance, 
4 items x 5 pieces of information = 201 3 items x 6 pieces of information = 18. 

13. The analysis also resorted to the maximum polarization indicator 
(P maximum) L/ and the medium polarization indicator (P medium). 2/ 

11 The maximum polarization indicator (P maximum) for a row can be obtained 
by multiplying: 

(a) The items existing in a row (= 14) by 
(b) The number of maximum possible pieces of iaformation in a row 

(14 x number of responding States). 
P maximum/row = 14 x (14 x number of respondents); 

The maximum polarization indicator for a column can be obtained by multiplying: 

(a) The items existing in a column (= 42) by 
(b) The number of maximum possible pieces of information in the column 

(42 x number of responding States) l 

P maximum/column = 42 x (42 x number of respondents); 

P maximum/category of costs can be determined by multiplying: 

(a) The items existing in a row (= 14) by 
(b) The maximum possible number of pieces of information in a row 

(14 x number of responding States) and 
(c) The number of existing rows within the respective category. 
P maximum/category of costs = 14 x (14 x number of respondents) x number 
of existing rows in a category. 

21 The average polarization indicator (P medium) for a category of costs can 
be obtained by summing up the polarization indicators (P) of all rows and dividing 
the sum by their number. 

P medium = p1 + Pl.1 . . . + ~1.~ 

n 
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14. The analysis of information distribution on types of forces (Table 2) revealeds 

(a) Most available data concern the “Land forces (2)“, whose polarization 
indicator (P) represents 39.79 per cent as compared to the maximum polarization 
indicator (P maximum). The fact seems quite natural , since this category of costs 
holds a great share in all armed forces! 

(b) The second place is held, at closest values, by information polarization 
in two columns: 

P as compared to 
P maximum 

“Naval forces (3)” 34.82% 

“Air forces (4) * 31.46% 

(cl Column “Central support administration and command” (merging columns 
6 and 7) , with P of 18.13 per cent as compared to P maximum, is ranked third; 

(d) Column “Civil defence (14) “, with P of 11.57 per cent of P maximum, 
comprises about one-third of the information in column “Land forces (2) “t 

(e) Little information is submitted in the columns “Other combat forces (5) ‘I, 
with P of 3.35 per cent as compared to P maximumt “Paramilitary forces (S)“, with 
P of 6.47 per cent as compared to ,P maximum! “Military assistance (9, 10, 11)” with 
P of 0.86 per cent as compared to P maximum! “Undistributed (12)“, with P of 
2.30 per cent as compared to P maximum! 

(f) No information is provided concerning the “Strategic forces (1) “. 

15. The analysis of the distribution of information for types of resource costs 
(rows) leads to the following conclusions (Table 3): 

(a) Out of the three great categories of costs (“Operating costs”, 
“Procurement and construction”, “Research and development”), the greatest amount of 
information is submitted for “Operating costs”. The average polarization indicator 
(P medium) for this category of costs is about three times greater than for the 
other twot 

Share of P 
Average P as compared 

P maximum P employed employed to P maximum 

1. Operating costs 34 496 8 550 777.27 24.78 

2. Procurement and construction 84 672 7 082 262.29 8.36 

3. Research and development 9 408 647 2i5.66 6.87 

(b) When comparing the information polarization indicator (P) with the 
maximum polarization indicator (P maximum), the share of P ranges between 
6.87 per cent (Research and development) and 24.78 per cent (Operating costs) 1 
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Table 2. Distribution of information provided by the States within the 
matrix using polarisation indicator (distribution per column) 

Strategic forces 

Share of P 
Number of Polarisa- a8 cornea red 

I terns pieces of tion to P maximum 
used information indicator (percentage) 

(1) 0 0 0 0 

Land forces (2) 39 288 11 232 39.79 

Naval forces (3) 39 252 9 828 34.82 

Air forces (4) 37 240 0 880 31.46 

Other combat forces (5) 22 43 946 3.35 

Central 
support Support (6) 36 150 5 400 19.13 

administra- 
tion and command Command (7) 31 156 4 836 17.13 

Paramilitary forces (8) 29 63 1 827 6.47 

Home territory (9) 3 6 18 0.06 
Military 

Abroad (10) 11 29 319 1.13 
assistance 

UN peace-keeping (11) 10 39 390 1.38 

undistributed (12) 21 31 651 2.30 

Total military 
expenditures (l-12) 

Civil defence 

(13) 42 366 15 372 54.46 

(14) 33 99 3 267 11.57 
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Table 3. Distribution of information provided by the States within the 
matrix using polarization indicator (distribution per row) 

Share of P 
Number of Polariza- as compared 

Items pieces of tion to P maximum 
used information indicator P (percentage) 

1. 

1.1 

1.1.1 

1.1.2 

1.1.3 

1.2 

1.2.1 

1.2.2 

1.2.3 Purchased services 

1.2.4 .- 
1.2.5 

Rent costs 

Other 

2. PROCUREMENT AND CONSTRUCTION 

2.1 

2.1.1 

'2X.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

2.1.7 

2.1.8 

OPERATING COSTS 

Personnel 

Conscripts 

Other military personnel, 
incl. reserves 

Civilian personnel 

Operations and maintenance 

Materials for current use 

Maintenance and repair 

Procurement 

Aircraft and engines 

Missiles, incl. conv. warheads 

Nuclear warheads and bombs 

Ships and boats 

Armoured vehicles 

Artillery 

Other ordnance and ground 
force weapons 

Ammunition 

12 81 972 30.99 

12 101 1 212 38.64 

11 49 539 17.18 

12 62 744 23.72 

9 71 639 20.37 

12 76 912 29.08 

12 78 936 29.84 

11 68 748 23.85 

12 63 756 24.10 

9 40 360 11.47 

12 61 732 23.34 

12 72' 864 27.55 

11 73 803 25.60 

8 51 408 13.01 

4 12 48 1.53 

2 2 4 0.12 

6 26 156' 4.97 

4 16 64 2.04 

5 19 95 3.02 

7 20 140 4.46 

8 
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Table 3. (continued) 

Share of P 
Number of Polariza- as compared 

Items pieces of tion to P maximum 
used information indicator P (percentage) 

2.1.9 

2.1.10 

2.1.11 

2.2 

2.2.1‘ 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

2.2.9 

2.2.10 

2.2.11 

2.2.12 

2.2.13 

3. 

3.1 

3.2. 

Electronics and communications 

Non-armoured vehicles 

Other 

Construction 

Airbases, airfields 

Missile sites 

Naval bases and facilities 

Electronics, etc. 

Personnel facilities 

Medical facilities 

Training facilities 

Warehouses, depots, etc. 

Command and adm. facilities 

Fortifications 

Shelters 

Land 

Other 

RESEARCH AND DEVELOPMENT 

Basic and applied research 

Development, testing and 
evaluation 

TOTAL (1 + 2 + 3) 4. 

10 49 490 15.62 

9 45 405 12.91 

10 49 490 15.62 

12 76 912 29.08 

4 16 64 2.04 

6 10 60 1.91 

2 11 22 0.70 

7 22 154 4.91 

8 31 248 7.90 

8 21 168 5.35, 

7 27 189 6.02 

8 28 224 7.14 

7 20 140 4.46 

9 17 153 4.87 

3 8 24 0.76 

9 24 216 6.88 

7 27 189 6.02 

8. 39 312 9.94 

8 20 160 5.10 

7 25 175 5.58 

13 112 1 456 46.42 

I 
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(C) AS a direct result of the fact that, in several cases, data were provided 
only for the lower levels of aggregation and not for the higher ones of the 
respective group, row "1. Operating costs ", which contains the total for the 
respective category, has a smaller polarization indicator than the subordinated row 
"1.1 Personnel". Likewise, the row expressing the total of the respective category 
"2., Procurement and construction" has a smaller polarization indicator than the 
subordinated row "2.2 Construction"1 

(d) For more than a half of the total rows within the matrix the information 
polarization is low. Out of a total of 42 rows, 22 have a polarization indicator 
below 10 per cent of the maximum polarization indicator. These provide details 
within various groups and subgroups of expenses, with the following distribution8 

Procurement = 6 

(2.3.2.; 2.1.3.; 2.1.4.1 2.1.5.1 2.1.6.1 2.1.7.). 

Construction = 13 

(2.2.1.; 2.2.2.1 2.2.3.1 2.2.4.1 2.2.5.; 2.2.6.; 2.2.7.; 2.2.8.1 
2.2.9.; 2.2.10.; 2.2.11.; 2.2.12.; 2.2.13.). 

Research and development = 3 
(3 ; 3.1.; 3.2.). 

16. Since the 22 rows contained little significant information, it is evident that 
many of the responding States were not willing to provide thorough details 
concerning their military expenditures. 

C. Examination of the distribution of information submitted by the States by 
means of percentage 

17. The examination of the distribution of information submitted by the States by 
means of percentage was aimed at ascertaining the way in which the different types 
of information are polarized within the matrix. 

18. The following types of information were taken into account: 

(a) Information on determinate outlays (expressed in figures greater than 
zero) f 

(b) Information testifying to the existence of military expenditures 
(expressed in figures greater than zero and by the symbol three dots); 

(c) Information attesting to the non-existence of military expenses (symbol 
two dots); 

(d) Information which can be considered nil or negligible (symbol zero)! 

(e) Blanks. 
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19. Percentage (PC) as compared to the total amount of possible information in the 
respective column or row was calculated for each type of information. 3J 

20. The analysis of information distribution by types of forces (columns) led to 
the following conclusions (Table 4) t 

(a) Column “Land forces (2)” contains most of the information (about 
50 per cent) proving the existence of military expenditures (PC1 = 42.85, 
PC2 = 51.33), a relatively limited amount of other information on military 
outlays (PC3 + PC4 = 13.83) , as well as blanks in a ratio slightly over 
34 per cent (PC5 = 34.82). 

(b) Second place, at closest values , was held by two columnar 

(i) Column “Naval forces (3)” contains information attesting to the existence 
of somewhat smaller military expenditures as compared with column “Land 
forces (2) * (PC1 = 37.50, PC2 ~-46.13)~ the same ratio of other 
information on military expenditures (PC3 t PC4 = 13.68) and over 
40 per cent blanks (PC5 = 40.17) . 

(ii) 

(cl 
forces (3) 

Column “Air forces (4)” contains almost 10 per cent less information 
relating to the existence of military expenditures than does “Land 
forces (2) “z PC1 = 35.71, PC2 = 44.34, other slightly greater 
military expenditures (PC3 t PC4 - 15.16) and over 40 per cent blanks 
(PC5 = 40.47). 

Information distribution for the three columns “Land forces (2)“, “Naval 
W and “Air forces (4) w  is part of a qualitatively higher structure as 

compared with the other columns. These columns contain about 45-50 per cent of the 
information attesting to the existence of military expenditures, about 15 per cent 
of other information on military expenditures and about 35-40 per cent blanks. 

(d) Column “Central support administration and command” (a merger of 
columns 6 and 7) ranks third. Information on military expenditures is 20 per cent 
less than in “Land forces (2)” (PC1 = 22.76, PC2 = 34.22), other information 
concerning military outlays amounts to slightly over 20 per cent (PC3 + PC4 = 
22.60), while there are about 43 per cent blanks PC5 = 43.14). 

y PC1 = percentage of information on determinate military expenditures 
(expressed in figures greater than zero) 1 

PC2 = percentage of information attesting to the existence of military 
expenditures (expressed in figures greater than zero and by three dots)) 

PC3 = percentage of information indicating the non-existence Of 
military outlays (two dots) ; 

PC4 = percentage of information considered nil or negligible! 

PC5 = percentage of blanks. 
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(e) Within the column "Civil defence (14)", information testifying to the 
existence of military expenditures amounted to about 20 per cent (PC1 = 14.73, 
PC2 = 21.72), other information on military expenditures amounts to below 
20 per cent (PC3 + PC4 = 17.25), while blanks amount to over 60 per cent 
(PC5 = 61.01). 

(f) Columns "Other combat forces (5)" and "Paramilitary forces (8)" contain 
up to 15 per cent of the information relating to the existence of military 
expenditures (PC1 = 6.39 and 9.37, PC2 - 11.75 and 16.66), almost 30 per cent 
of other information on military expenditures (PC3 + PC4 = 29.90 and 29.75) and 
over 50 per cent blanks (PC5 = 58.33 and 53.57). 

(4) Column "Undistributed (12)" includes less than 5 per cent of the 
information attesting to the existence of military expenditures (PC1 = 4.61, 
PC2 = 4.61), while the amount of other information on military expenditures 
amounts to 25 per cent (PC, + PC4 = 23.94) and blanks represent 70 per cent 
(PC5 = 71.42). 

(h) Within the column "Strategic forces (1) ", no information concerning 
determinate military expenditures (expressed -in figures greater than zero) was 
recorded. Only data indicating the existence of military expenditures was 
suppliedt however no value was assigned (PC 

I 
= 6.69). The column also contained 

information on the non-existence of some mi itary expenditures (PC3 = 31.99), 
which can be accounted for by the fact that 15 out of the 16 States reporting their 
military expenditures do not possess strategic forces. The number of blanks was 
quite high, amounting to almost 60 per cent (PC5 = 60.71). 

21. rh'hen comparing the results of the analyses by means of the polarization 
indicator (P) and percentage (PC), it becomes clear that both types of analyses 
record a better information distribution for columns "Land forces (2)", "Naval 
forces (3)" and "Air forces (4)", which indicates that the most important data on 
military expenditures are available for these categories of forces. 

22. Information distribution is less relevant for columns "Other combat 
forces (5) *, _.. "Central support administration and command (6, 7)", "Paramilitary 
forces (8)", "Military assistance (9, 10, 11)" and "Civil defence (14)", while it 
is wholly irrelevant for column "Strategic forces (1)". 

23. Taking into account the special significance of information concerning 
determinate military expenditures (figures greater than zero), a parallel 
ascertained by means of the two types of analyses , was drawn between their 
distribution (Table 5). The folLowing conclusions may be noted: 

(al In 13 out of the 14 columns, the two P and PC indicators have close 
values, with difference ranging to 5 per C@nt; 

(b) For "Total military expenditures (13)", values are identicalr 

(c) The greatest amount of information was submitted for columns "Land 
forces (2)", "Naval forces (3)", "Air forces (4)") 

/ . . . 
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Table 5. Distribution of information (figures greater than zero) 
within the the matrix using polarization indicator and 
percentage per column 

Strategic forces 

Land forces 

Naval forces 

Air forces 

Share of P as compared Figures greater 
to P maximum than zero 
(percentage) (percentage) 

(1) 0 0 

(2) 39.79 42.85 

(3) 34.02 37.50 

(4) 31.46 35.71 

Other combat forces (5) 3.35 6.39 

Central Support (6) 19.13 22.32 
support 

administra- 
tion and Command (7) 17.13 23.21 
command 

Paramilitary forces (8) 6.47 9.37 

Home territory (9) 0.06 0.89 
Military 

Abroad (10) 1.13 4.31 
assistance 

UN Peace-keeping (11) 1.38 5.80 

Undistributed (12) 2.30 4.61 

Total military 
expenditures (1-12) (13) 54.46 54.46 

Civil defence (14) 11.57 14.73 

/ . . . 
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(d) Except for column “Total military expenditures (13) “, where the amount of 
information submitted on determinate military expenditures is 54.56 per cent, the 
other columns contai’n less than 50 per cent of all possible information, and in 
certain columns values are as low as zero per cent. 

2.4. The analysis of information distribution by types of resource costs (rows) has 
led to the following conclusions (Table 6) t 

(a) The use of average perceptages of information distribution within the 
three important,categories of costs reveals an information diffusion structure with 
particular characteristics for each separate category: 

Average percentases 

PC1 PC2 PC4 

1. Operating Costs 30.43 36.20 15.13 2.84 45.81 

2. Procurement and construction 13.49 21.23 19.49 7.07 52.19 

3. Research and development 12.50 20.53 22.47 6.69 50.29 

(b) This analysis shows that the row “Operating costs” has a better 
information distribution than the other two categoriesr it contains almost 
35 per cent of the information attesting to the existence of military 
expenditures (PC1 - 30.43, PC2 = 36.20) and almost 20 per cent of other 
information on military expenditures (PC3 + PC4 = 17.97) and 45 pe’r cent 
blanks (PC5 = 45.81) 1 

(c) With the other two categories of costs, rows “Procurement and 
construction” and “Research and development”, the amount of information affirming 
the existence of military expenditures is lo-15 per cent less than in “Operating 
costs *, amounting to values of about 20 per cent (PC2 = 21.23 and 20.53). On the 
other hand, the amount of other information on military expenditures is greater and 
reaches almost 30 per cent (PC3 + PC4 = 26.58 and 29,16), while blanks exceed 
50 per cent (PC5 = 52.19 and 50.29) t 

(d) AS a direct result of the fact that, in certain cases, information was 
submitted only for lower levels of aggregation and not for the higher level of the 
respective group, in rows “1. Operating costs” and ‘2. Procurement and 
construction” the amount of information concerning determinate military 
expenditures (expressed in figures greater than zero) is smaller than that 
contained in the subordinated rows “1.1 Personnel” and “2.1 Procurement”, 
respectively, 

, 
,; 

/ ..* 
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25. When examining the amounts of determinate military expenditures (expressed in 
figures greater than zero) in the 41 rows of the matrix (except the row containing 
the total) it is clear that they represent under 50 per cent, which may be 
demonstrated as follows: 

Number of rows and percentages The value of 
as compared to the total (41) percentage PC1 

1 row (2.43%) 

8 rows (19.51%) 

8 rows (19.51%) 

10 rows (24.39%) 

14 rows (34.14%) 

fO-40% 

40-30% 

30-20% 

20-10% 

under 10% 

26. Comparison of results achieved by employing the polarization indicator (P) and 
percentage (PC) reveals that, although differences sometimes amount to 10 per cent 
(Table 7), similar tendencies in the distribution of determinate military 
expenditures exist within the three groups of costs. Rhen the value criterion is 
under 10 per cent, the presence of information in 14 rows appears insignificant 
when percentage (PC!) is used. Khen the polarisation indicator is used, all 14 rows 
established by means of PC are included in this category , to which another 8 may be 
added, resulting in a total of 22. 

27. The two types of analyses (by means of P and PC) indicate that the States 
tended to submit less detailed accounts of their military expenditures as regards 
groups “2. Procurement and construction” and “3. Research and development”. 
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Table 6. Distribution of information provided by the States, 
keeping in mind the usage percentaqe per row 

I 
I I I I 

Figures I Figures greater I I 

i 
greater I than zero and I Two Points I Zero Blanks 

than zero I three points I I 

I 
I I I 
I I 

t Data I % pc1 I Data ’ % pc2 I 
1 Data I % PC3 i Data I % PC4 I Data I 0 PC5 

I I 

1. 

1.1 

1.1.1 

1.1.2 

1.1.3 

1.2 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.2.5 

2. 

2.1 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

2.1.7 

2.1-S 

2.1.9 

OPERATING COSTS 

Personnel 

Conscripts 

Other military 
personnel, incl. 
reserves 

81 36.16 

101 45.08 

49 21.87 

Civilian personnel 

Operations and 
maintenance 

62 27.67 

71 31.69 

76 33.92 82 36.60 32 14.28 3 1.33 107 47.76 

Materials for 
current use 78 34.82 95 42.41 31 13.83 4 1.78 94 41.96 

Maintenance 
and repair 

Purchased services 

68 30.35 85 37.94 32 14.28 4 1.78 

63 

Rent costs 

other 

40 

61 

PROCUREMENT AND 
CONSTRUCTION 

Procurement 

72 

73 

Aircraft and engines 51 

Missiles, incl. 
conv . warheads 

Nuclear warheads 
and bombs 

12 5.35 26 11.60 46 20.53 26 11.60 126 56.25 

2 

Ships and boats 26 

Armoured vehicles 

Artillery 

16 

19 

Other ordnance 
and ground force 
weapons 

Ammunition 

Electronics and 
communications 

20 

44 

49 

28.12 

17.85 

27.23 

32.14 

32.58 

22.76 

0.89 

11.60 

7.14 

8.48 

8.92 

19.64 

21.87 

95 42.41 33 

107 

52 

47.76 31 

23.21 47 

71 31.69 

34.82 

37 

78 31 

80 35.71 31 

64 28.57 37 

83 37.05 31 

86 38.39 

36.60 

27.67 

39 

82 

62 

33 

40 

27 12.05 58 

44 

35 

32 

19.64 42 

15.62 41 

14.28 52 

45 

56 

60 

20.08 44 19.64 

25.00 38 16.96 

26.70 45 20.08 

14.73 

13.83 

20.99 

16.51 

13.83 

13.83 

16.51 

13.83 

17.41 

14.73 

17.85 

25.89 

18.75 

18.30 

23.21 

7 

4 

7 

3.12 

1.78 

3.12 

13 

7 

5.80 103 45.98 

3.12 108 48.21 

4 1.78 

9 4.01 

8 3.57 

8 

8 

16 

3.57 91 40.62 

3.57 101 45.08 

7.14 106 47.32 

14 

18 

6.25 

8.03 

24 

15 

14 

20 

9 

10.71 

6.69 

6.25 

8.92 

4.01 

89 

82 

118 

103 

109 

114 

102 

125 

120 

124 

125 

121 

110 

110 

39.73 

36.60 

52.67 

45.98 

48.66 

50.89 

45.53 

55.80 

53.57 

55.35 

55.80 

54.01 

49.10 

49.10 

/ . . . 
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Table 6. kont inued) 

I I I I 

1 
Figures I Figures greater 1 I I 
greater I than zero and I Two pints zero I Blanks 

I 
than zero 1 three points 1 I I 

I I 
I I I I 

I 
I 

I Data 1 0 PC1 I Data I 0 PC2 
I I 

1 Data 1 0 PC3 I Data I % PC4 ] Data I 0 PCs 
1 I 

2.1.10 Non-armoured 
veh ides 

2.1.11 Other 

45 

49 

2.2 Construction 76 

2.2.1 Airbases, airfields 16 

2.2.2 Missile sites 10 

2.2.3 Naval bases and 
facilities 11 

2.2.4 Electronics, etc. 22 

2.2.5 Personnel facilities 31 

2.2.6 Medical facilities 21 

2.2.7 Training facilities 27 

2.2.8 Warehouses, depots, 
etc. 28 

2.2.9 Command and adm. 
facilities 20 

2.2.10 Fortifications 17 

2.2.11 Shelters 8 

2.2.12 Land 24 

2.2.13 Other 27 

3. RESEARCH AND DEVEL0PMENT 39 

3.1 Basic and applied 
research 20 

3.2 DeveLopment, testing 
and evaluation 25 

4. MTAL (1 * 2 + 3) 112 

20.08 59 

21.87 65 

33.92 a2 

7.14 37 

4.46 25 

26.33 37 

29.01 39 

36.60 34 

16.51 47 

11.16 49 

16.51 

17.41 

15.17 

20.98 

21.87 

4.91 32 14.28 47 20.98 

9.82 37 16.51 45 20.08 

13.83 52 23.21 43 19.19 

9.37 36 l.6.07 46 20.53 

l2.05 48 21.42 44 19.64 

12.50 43 19.19 49 21.87 

8.92 

7.58 

3.57 

10.71 

12.05 

17.41 

8.92 

11.16 

50.00 

41 18.30 

42 18.75 

34 15.17 

49 21.87 

47 20.98 

61 21.23 

46 

35 

42 

123 

15.62 

18.75 

54.91 

49 

47 

45 

34 

49 

52 

50 

26 

20.53 

21.87 

20.98 

20.08 

15.17 

21.87 

23.21 

22.32 

11.60 

16 

11 

12 

20 

27 

23 

21 

12 

20 

11 

12 

13 

11 

21 

13 

13 

18 

lb 

13 

4 

7.14 112 50.00 

4.91 109 48.66 

5.35 96 42.05 

8.92 120 53.57 

12.05 123 54.91 

10.26 122 54.46 

9.37 121 54.01 

5.35 117 52.23 

8.92 122 54.46 

4.91 121 54.01 

5.35 120 53.57 

5.80 

4.91 

9.37 

5.80 

5.80 

8.03 

124 55.35 

122 54.46 

122 54.46 

117 52.23 

130 58.03 

96 42.85 

6.25 123 54.91 

5.80 

1.78 

119 

71 

53.12 

31.69 
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Table 7. Distribution of information (figures greater than zero) 
within the matrix using polarization indicator and 
percentage (per row) 

Share of P as 
compared to P 

maximum 
(percentage) 

Figures greater 
than zero 

(percentage) 

OPERATING COSTS 

Personnel 

.l Conscripts 

. 2 Other military personnel, 
including reserves 

..3 Civilian personnel 

Operations and maintenance 

1.1 Materials for current use 

f.2 Maintenance and repair 

!.3 Purchased services 

1.4 Rent costs 

!.5 Other 

PROCUREMENT AND CONSTRUCTION 

Procurement 

..l Aircraft and engines 

..2 Missiles, including conv. warheads 

. . 3 Nuclear warheads and bombs 

..4 Ships and boats 

..5 Armoured vehicles 

..6 Artillery 

30.99 .36.16 

36.64 45.08 

17.18 21.87 

23.72 

20.37 

29.08 

29.84 

23.85 

24.10 

11.47 

23.34 

27.55 

25.60 

13.01 

1.53 

0.12 

4.97 

2.04 

3.02 

27.67 

31.69 

33.92 

34.82 

30.35 

28.12 

17.85 

27.23 

32.14 

32.58 

22.76 

5.35 

0.89 

11.60 

7.14 

8.48 

/ . . . 
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Table 7. (continued) 

Share of P as 

compared to P 
maximum 

(percentage) 

Figures greater 
than zero 

(percentage) 

2.1.7 Other ordnance and 
ground force weapons 4.46 8.92 

2.1.8 Ammunition 11.22 19.64 

2.1.9 Electronics and communications 15.62 21.87 

2.1.10 Non-armoured vehicles 12.91 20.08 

2.1.11 Other 15.62 21.87 

2.2 Construction 29.08 33.92 

2.2. L Airbases, airf'ields 2.04 7.14 

2.2.2 Missile sites 1.91 4.46 

2.2.3 Naval bases and facilities 0.70 4.91 

2.2.4 Electronics, etc. 4.91 9.82 

2.2.5 Personnel facilities 7.90 13.83 

2.2.6 Medical facilities 5.35 9.37 

2.2.7 Training facilities 6.02 12.05 

2.2.8 Warehouses, depots, etc. 7.14 12.50 

2.2.9 Command and adm. facilities 4.46 a.92 

2.2.10 Fortifications 4.87 7.58 

2.2.11 Shelters 0.76 3.57 

2.2.12 Land 6.88 10.71 

2.2.13 Other 6.02 12.05 

/ . . . 
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Table 7. (continued) 

Share of P as 
compared to P 

maximum 
(percentage) 

Figures greater 
than zero 

(percentage) 

3. RESEARCH AND DEVELOPMENT 9.94 17.41 

3.1 Basic and applied 
research 5.10 8.92 

3.2 Development, testing 
and evaluation 5.58 11.16 

4. TOTAL (1 + 2 C 3) 46.42 50.00 

Number of rows and percentages The value of 
as compared to the total (41) percentage PC1 

1 row (2.43%) 
8 rows (19.51%) 

8 rows (19.51%) 
10 rows (24.39%) 

14 rows (34.14%) 

50-40% 
40-30% 
30-20% 
20-10% 

under 10% 

26. Comparison of results achieved by employing the polarization indicator (P) and 
percentage (PC) reveals that , although differences somtimes amount to 10 per cent 
(table 71, similar tendencies in the distribution of determinate military 
expenditures exist within the three groups of costs. When the value criterion is 
under 10 per cent the presence of information in 14 rows appears insignificant when 
percentage (PC) is used. When the polarization indicator is used, all 14 rows 
established by means of PC are included in this category, to which another 8 may be 
added, resulting in a total of 22. 

27. The two types of analyses (by means of P and PC) indicate that the States 
tended to submit less detailed accounts of their military expenditures as regards 
groups n2. Procurement and construction" and "3. Research and development". 

/ . . . 
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[Originalt English] 

WORKING PAPER II 

Interpretation of blanks and other symbols 

The intended meaning of blanks and other symbols can be logically interpreted 
as figures, "zero", "not available" or "not applicable". Reporting States should 
be encouraged to use the recommended symbols. 

A. Canada 

We use . . . (three dots) for Canada's responses to columns 2, 3, 4 and 6 for 
"Research and development" because the two dots used are not correct. 

B. Finland 

1. For the columns "Strategic forces", “Home Territory" and "Abroad", the 
blanks are interpreted as zero because the total equals zero. 

2. For "Band forces", "Naval forces", "Air forces", "Other combat forces", 
"Support" and "Command", the blanks are interpreted as . . . (three dots) because the 

. . subtotal lndlcates . . . (three dots). 

3. For the column "Command", the line "Conscripts" equals zero and one of 
the two following lines equals three dots. The other blanks for "Operating costs" 
equal zero. The other cells of this column for "Procurement and construction" are 
interpreted as . . . (three dots). 

4. For paramilitary forces, the blanks for "Operating costs" equal zero. 

5. For "Procurement", when there are no figures and no zerosr we interpret 
the blanks as three dots. 

6. For "Construction", lines 2.2.1, 2.2.2, 2.2.3, 2.2.10, 2.2.11, 2.2.12 and 
2.2.13 equal zero. The other lines equal three dots. The same interpretation must 
be made for "United Nations peace-keeping". 

7. For IfCivil defence", the blanks equal zero. 

c. United States of America 

All the blanks are interpreted as information not available (three dots). 

D. Sweden 

No blanks. 

/ . . . 
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E. Federal Republic of Germany 

1. Blanks for “Strategic forces” and “Other combat forces” are interpreted 
a8 zero. 

2. Blanks for “Paramilitary forces”, “Military assistance” and “Civil 
defence" equal zero. 

3. Blanks for total military expenditures are interpreted as three dots when 
three dots are in lines, and as two dots when two dots are in lines. 

F. *New Zealand 

1. For “Strategic forces”, blanks are interpreted as two dots. 

2. For “Land forces”, the total indicates that the blanks are equal to 
zero. The same interpretation must be made for “Naval forces”, “Air forces”, 
"Ccnnmand", *Abroad", *United Nations peace-keeping” and “mtal”. 

3. For “Other combat forces”, “Support”, “Paramilitary forces” and “Home 
territory", the line “Ibtal” indicates that the blanks are equal to zero. 

4. For “Civil defence”, the blanks have no clear interpretation. 

G. Sudan 

For Sudan, blanks often mean zero. This is the case in columns 2, 3 and 4, 
for instance. For column 13, blanks equal three dots. We can obtain, in 
column 13, the figure of “Procurement and construction” by subtraction. 

H. Austria 

1. The subtotal of the reported resource costs and the total. of military 
expenditures were indicated , although there appeared to be some miscalculation in 
the total amount. 

2. The blanks for “Strategic forces”, “Naval forces” and “Other combat 
forces" are interpreted as . . (two dots). 

3. From an assessment of the reported total amount, the blanks for 
"Support", *Paramilitary forces” and “Military assistance” are interpreted either 
a8 zero or . . (two dots). 

4. “Air forces" expenditures were included in “Land forces”, thus the blanks 
are interpreted as . . . (three dots). 

5. Some blanks where figures were,reported for lower aggregates are 
interpr,eted as . . . (actually a figure for the total sum of the s&aggregates). 

/ . . . 
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1. Belgium 

1. For "Strategic forces", blanks were apparently . . (two dots). 

2. where lower aggregate figures were reported, the blanks are interpreted 
as . . . (three dots). 

3. "Other combat forces" can be interpreted as . . (two dots). 

4. For "Civil defence", the blanks give no information whatsoever. 

J. Denmark 

1. There appears to be a miscalculation for "Support", but the "Total" seems 
to justify the reported figures. 

2. For "Strategic forces", "Other combat forces" and "Paramilitary forces", 
the blanks are interpreted as . . (two dots). 

3. Blanks for resource costs where the lower aggregates are reported can be 
interpreted as . . . (three dots). 

4. For "Research and development", the blanks are actually zero if 
calculated from the total expenditures reported. 

5. For "Civil defence" , the blanks can only be interpreted as no information. 

K. Indonesia 

Blanks occur only in the column "Undistributed" and can be interpreted as zero. 

L. Italy 

1. For "Strategic forces", blanks should be interpreted as . . (two dots). 

2. For columns 2, 8 and 13, five blanks can be filled in with figures and 
13 out of 18 blanks should be interpreted as . . . (three dots). Five blanks (1, 
1.2, 2, 2.1, 3) are cells for subtotals for which detailed figures are available. 
(-8 The row "1.1 Personnel" should be for subtotal cells, which is not the case 
with the Italian matrix.) 

3. Thirteen blanks are cells for detailed figures of "2.2 Construction" and 
should be interpreted as . . . (three dots) because we have figures for the subtotals. 

4. For columns 9, 10 and 11, blanks should be interpreted as . . (two dots). 

5. For column "Civil defence", we cannot decide whether blanks mean 
. . (two dots) or . . . (three dots). 

6. The symbol - is used and should be interpreted as . . (two dots). (For 
example, "Nuclear warheads and bombs" and "Ships and boats" for "Land forces".) 

/ . . . 
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M. Norway 

1. For columns 1 and 8, blanks should be interpreted as . . because the 
totals of these columns indicate . . (two dots). 

2. For columns 5 and 14, blanks should be interpreted as . . . because the 
totals of these columns indicate . . . (three dots). 

3. For columns 2, 3 and 4, ,blanks for rows 1.2.3 and 1.2.4 may be 
interpreted as . . or . . . and blanks for rows 3.1 and 3.2 should be interpreted 
as . . . because we have the figure for subtotals of these two cells. 

4. For column 6, blanks may be interpreted as . . (two dots) or . . . (three 
dots). 

5. For column 7, blanks for rows 1.2.4 and 1.2.5 may be interpreted as . . 
or .*., blanks for rows 2.2.1 to 2.2.13 should be interpreted as zero and blanks 
for rows 3.1 and 3.2 should be interpreted as . . . (three dots). 

6. For columns 9 and 10, blanks for the rows 1 to 1.2.5 may be interpreted 
as . . or . . . . blanks for rows 2.1.1 to 2.1.11 should be interpreted as zero and 
blanks for rows 3 and 3.2 should be interpreted as . . (two dots). 

7. For column 11, blanks for the rows 1.2.4 and 1.2.5 may be interpreted 
as . . or . . . . blanks for rows 2.1.1 to 2.2.13 should be interpreted as zero and 
blanks for rows 3 to 3.2 should be interpreted as . . (two dots). 

8. For column 13, blanks for rows 1.2.4 and 1.2.5 may be interpreted as . . 
or . . . . and blanks for.rows 3.1 and 3.2 should be interpreted as . . . (three dots). 

9. There are figures below zero , which cannot be understood. 

N. Mexico 

The Mexican matrix contains too little information on military expenditures. 
It is therefore difficult to find suitable interpretations for the blanks because 
of the scarcity of data provided. 

0. Turkey 

Blanks are interpreted as . . . (three dots). 

P. Netherlands 

Blanks are interpreted as zero. 

/ . . . 
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Explanation of blanks 

State 
Blanks and 

other symbols 0 . . 
Blanks Other 

. . . Figures unexplained SydXdS 

Austria 

Belgium 

Canada 
Denmark 

Finland 

Germany, Federal 
Republic of 

Indonesia 

Italy 

Mexico 
Netherlands 
New Zealand 

Norway 

Sudan 

Sweden 

Turkey 

United States 
of America 

490 0 337 63 0 90 0 

239 13 155 19 0 52 0 

0 0 0 0 0 0 0 
506 45 172 247 0 42 43 

439 269 114 56 0 0 0 

251 170 76 5 0 0 0 
0 0 0 0 0 0 0 

279 0 93 104 4'0 42 139 

10 10 0 0 0 0 0 
419 335 42 0 0 42 0 
319 60 91 92 0 76 0 

85 77 0 1 1 0 0 

0 0 0 0 0 0 0 
538 0 0 538 0 0 0 

0 0 0 0 0 0 0 

3 575 979 1 bso 1 131 344 184 
(27%) (30%) (31.6%) 

Cl::%, 
(9.6%) 

/ . . . 
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[Original* English/French] 

WORKING PAPER III 

Intertemwral and international comparisons 

A. Intertemporal comparisons 

1. Recommendations have been issued by the United Nations Statistical Office for 
the development of data series in constant prices in the context of a system of 
national accounts. They cover all goods and services flows (gross product and 
imports) and their destinations or uses (intermediate consumption, private and 
government final consumption expenditure, gross fixed capital formation and 
experts), a well as value added and some of its cost components, that is, earnings 
Of employees, indirect taxes and subsidies. The extent of approximation involved 
in the recommended data-compilation procedures for establishing price and quantity 
indexes varies considerably among the above-mentioned transaction categories and 
also among the economic activity groups (sectors) that are distinguished in a 
system of national accounts. The degree of approximation is particularly weak in 
the services sector, which embraces the production of government services, 
including the military services component in government final consumption 
expenditure and the military services contribution to gross national product 
(GNP). Although the recommendations of the United Nations Statistical Office can 
be used as a basis for the development of a method for comparisons of military 
expenditures over time, they are not sufficient with regard to the details 
required, since they were elaborated in the context of the broader system of 
national accounts. 

2. This working paper will deal with comparisons over time within one country. 
However, it should be understood that there are some links with inter-country 
comparisons. Military expenditures, particularly in developing countries, often 
include imported military hardware, and ,Lhe valuation of such equipment depends, 
among other things, on the use of exchange rates or other conversion factors in 
order to make the value of the imported items comparable to the value of domestic 
military goods and services. Also, if one uses the input approach to obtaining 
military expenditures in constant prices , different input structures of the 
production of military goods in different countries may affect the comparability of 
the constant-price series. 

3. The meaning and suitability of using the constant-price series for military 
expenditures will be clearly explained in the next section. The second section 
will deal with the availability of price indexes in various countries and with the 
particular approximations that countries have adopted in arriving at constant-price 
series for military outlays. The third section analyses the characteristics of 
military expenditures that make consta,nt-price estimation particular,ly difficult. 
The fourth section explains the technical aspects of this problem and indicates to 
what extent the index numbers accommodate the special characteristics Of these 
expenditures when the indexes are applied to the present information that is 
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available within the country and for the group of countries that have responded to 
the military expenditures questionnaire. Finally, the last section will present 
some conclusions and make recommendations that take into account the special 
characteristics of the military-expenditure data and index-number types and the 
experiences of the particular country. 

1. Meaning and suitability of using constant-price series for military 
expenditures 

4. The deflation of value data involves the effort to set aside the effect of 
changing price levels over time. Values expressed in current prices are deflated 
by an index of relative price change to obtain real estimates of those values. 
Usually, the means of measuring the effects of price changes on military spending 
are inadequate and the statistical literature contains no substantial discussion on 
the use of market-price changes or on the difficulties and the feasibility of 
finding new solutions to the problem of military-price measurement. However, three 
reasons can explain the desirability of deflating military expenditure datar 

(a) -To make real changes in the size of the defence sector clear and 
intelligibler 

(b) To help make international comparisqns of military efforts1 

(c) To appraise,the impact of military outlays on the economies of all 
countries. 

5. National security varies not only with the military expenditures of a nation 
but inversely with the effectiveness of adversaries' defence efforts. The price of 
national security is virtually impossible to calculate because it is impossible to 
define objectively and to measure accurately a unit of national security. Often, 
the quantity of military expenditures is thought of as a good indicator of national 
security, but there is no objective proof of this assumption, which involves many 
hypotheses, such as the rationality of military-spending decisions or constant and 
equal military productivity per dollar spent. . 
6. The "bang-for-a-buck" approach explains the specific purpose of each item of 
complex equipment OK personnel services purchased. The unit of measurement may be 
the explosive power needed to destroy a specific target and the price is the outlay 
for the equipment and personnel needed to accomplish this task. This type of index 
is very difficult to construct. In military matters, prices are only indicators of 
the value of weapons because many inputs, such as transportation charges or 
maintenance capabilities, vary from country to country. Moreover, some military 
strengths, such as geographical situation or "troops' morale", are not accountabLe 
by economic indicators. The lack of objective means for measuring national 
security leads to the conclusion that estimating the value of the military output 
is not a practical possibility, 

7. The reasoning that-price trends for products in civilian markets behave in the 
same way as those for products in the military sector is an unsatisfactory 
hypothesis. However, in terms of expenditures, it can be said that there are 
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opportunity costs to each military item. The calculation is then an indication of 
the cost, in civilian terms, of military expenditures. However, this calculation 
is not very precise. 

8. All military expenses are included in public consumption, except those that 
involve military construction works that can also be used for civilian purposesl 
such as roads and bridges. However, in the specific treatment of military expenses 
in which the aim is to arrive at a measurement of military security, it does not 
seem appropriate to treat all military expenses in the same manner. Outlays on 
military hardware add to the military capability of the country while current 
expenses and the payment of wages and salaries to military staff reflect payments 
to a military capability which already exists and should be maintained. In other 
words, the total of military expenses will certainly be a useful concept when it 
expresses the financial aspects of such outlays, but the constant-price series 
relating to that aggregate do not have any precise meaning. 

9. The prerequisite for a good approximation of constant-price series is that a 
detailed classification of military expenditures be available, so that each 
category of outlays with particular problems can be separately identified. This 
implies that separate information is available on military hardware that is 
produced by the government and on military hardware that constitutes outside 
purchases of strategic systems. It also implies that imported military hardware is 
separated from domestically produced military hardware , and even that a distinction 
should be made between imported military hardware that is acquired under different 
purchase conditions. It is important that these distinctions be made between 
equipment items themselves , so that changes within categories can be dealt with as 
changes in quality, while the introduction of new items takes place in new 
categories that can be dealt with in different ways when estimating constant-price 
series. 

2. Actual practices on military expenditures 

10. Documentation on the method used in studying military expenditures in constant 
prices is not systematically collected and often , when it exists, is not 
published. Usually, four main groups are used to deflate military expenditures: 
earnings of employees, current expenditures on goods and services, gross fixed 
capital formation (except for buildings and other constructions) and buildings and 
other constructions. For the first group, military-sector employment indexes and 
wage/salary price indexes are used , whereas for .the other groups the application of 
indexes calculated for the private economy is the principal way of deflating 
expenditures. This last method is justified only if price movements in the private 
sector are closely parallel to those of the military sector. This needs to be 
proved, not merely assumed. But these calculations are not precise and contain 
many weaknesses, such as lack of knowledge about changes in productivity and 
inadequate use of new technological goods in the items of the wholesale price index. 

11. There is no satisfactory, clear-cut method for measuring real changes in 
public-sector expenditures. The use of the method of double deflation (which 
involves the simultaneous measurement of outputs and inputs at constant prices) 
is not applicable to the military sector. Sweden employs a mixed method which 
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COnSista Of deflation of intermediate consumption and deflation of earnings of 
employees and consumption of fixed capital (normally included in value added). 
Canada establishes a deflator for "wage category" and “non-wage category”, while 
Japan uses different deflators for current expenditures on goods and services and 
gross fixed capital formation and their various components (subaggregates). But 
ififormation for all compnents of expenditures are not always available and often 
statisticians employ very detailed and sophisticated weighting systems on false or 
inadequate data. 

12. Two methods of calculation of constant-price payment to employees are use& 
(a) a direct measurement of weighted quantities which avoids the need for a 
deflator and (b) an indirect approach which develops a wage/price index as 
deflator. Two principles are used8 (a) the average output of employees is 
unchanging through time within an employment category and (b) the output of 
employees is measured by their earnings. Moreover, the application of price 
indexes based on the private economy is a usual way of deflating current-price 
expenditures on goods and services of governments, and gross fixed capital 
formation. These assumptions would need to be proved. 

13. There are many methods of deflation specific to the military sector. For 
instance, for national accounting purposes Sweden evaluates military expenditures 
in constant prices. Payments to employees are extrapolated by employment index 
numbers based on hours worked. The price index for domestic supply is used for 
estimating the real values with regard to the procurement of military equipment and 
fuel consumption. The consumer price index is used for deflating other costs such 
as transportation charges , services and postal and CeLephone communications. In 
the United Kingdom, the Central Statistical Office calculates current military 
expenditures according to 11 components (or subaggregates). The price index which 
deflates expenditures for goods relates to the costs rather than to the prices of 
goods produced in the military sector , since it does not usually employ market 
price. For the different components of military expenditures, the Central 
Statistical Office employs several methodst index of a strength of armed forces 
(forces’ pay), weighted index of wages and wage rates (civilian wages and 
salaries), price index for input costs of research and development, the retail 
price index (transport, maintenance and repairs of buildings), price index for 
costs of new construction, etc. 

14. The Department of Defense of the United States and the Bureau of Economic 
Analysis research and produce measurements for estimating defence purchases in 
constant prices within the structure of NIPA (national income and product 
accounts). The steps used in constructing constant-price defence purchases are; 

(a) Define work units. Work units group individual products and services 
into categories in order to reduce the number of price series necessary to provide 
adequate measurements of price change. The main criterion for this grouping is 
similarity of price movements. 

(b) Specify concepts. Each category must specify prices, qualities and 
quantities. 
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(c) Select sample. Usually, selection on the basis of probabilities 
proportional to size is used because it leads to statistically unbiased estimates. 
The number of items necessary for a reliable estimate of price changes depends on 
the variance in price movement among items. 

(d) Develop weightings. Expenditures data are appropriate “weights” for 
items purchased in a given time period, but for new products other “weights* or 
weightings must be selected. 

(e) Select prices. In general, the transaction prices are used, but in the 
construction of price indexes it is essential that the data collected relate to the 
same specifications (or qualities) over time. 
changes in quality. 

Some adjustments are made for any 

(f) Adjust for quality chanqe. A quality change affects performance and 
costs. It is necessary to know if the change is a quality increase or decrease. 
The cost associated with the change must also be known. 

The Bureau of Economic Analysis of the United States Department of Commerce 
calculates a deflator in the process of constructing constant-dollar series for the 
government sector of the National Accounts. At present, these data are available 
but are not published. 

15. For the socialist countries, it is very difficult to know constant-price 
military expenditures because there are no publications on this subject and the 
notion of price is very different from that which exists in market economies. The 
concept of inflation is also very dissimilar. It seems very difficult to have an 
international agreement on theoretical approaches which are so different. 

16. International organizations and institutes of research produce some results 
which are not adequate. NATO (North Atlantic Treaty Organization), for instance, 
hopes to standardize the selection of data and methods of construction employed by 
its member countries on price changes and estimation of real military 
expenditures. At present, two major deflators, personnel and non-personnel, are 
used and recommended. But NAT0 wants to establish first a six-deflator system, 
then a 27-deflator system. The Statistical Commission of the United Nations is 
developing proposals for an integrated system of price and quantity indexes, but it 
is building a general framework which has little information on military 
expenditures. The United States Arms Control and Disarmament Agency (USACDA) gives 
constant prices, a constant-dollar series using the GNP price index as a deflator. 
The International Institute for Strategic Studies and the Stockholm International 
Peace Research Institute also produce constant-price indexes, constant-dollar 
estimates, using the consumer price index of the countries concerned. These 
analyses provide some interesting data in opportunity-cost terms, but they cannot 
supply a satisfying estimate of the behaviour of the military efforts of the 
various countries. At present, few countries give information on their military 
outlays in constant prices and the methods used are not very sophisticated. 
Additional research should be done on the availability of particular price indexes 
in individual countries in order to judge the feasibility of an “approximate” 
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deflation, at the Centre for Disarmament , of the present statistical data series 
that have been obtained through the military expenditure questionnaire. 

3. Price characteristics in the military sector 

17. One of the characteristics of government services and, in particular, of the 
military services sector is that different levels of output are included among the 
military outlays of a government. These range from the inclusion of 
outside-purchased integrated military systems, via the outside purchase of 
individual military equipment items and military components, to the inclusion of 
all inputs in government expenses in which the production of military services (and 
also equipment) takes place. Obviously, the ultimate form of military output, that 
is, military security, is always produced in the government sector itself and the 
aforementioned expenditure items behave as if they were inputs for military 
security. The deflation of some military items is very difficult because they are 
subject to fast-changing technology. 

18. Military goods are constantly changing in quality over time. This applies to 
the characteristics of missile systems, the strength of aircraft, naval vessels and 
submarines, etc. The military sector is the sector in which the problem of unique 
goods, well known in index-number theory, applies in its most extreme form. This 
means that the cost structure of military items constantly changes from one period 
to another, which makes the use of the input approach to calculating index numbers 
more problematic because Of constantly changing weighting patterns. Base-year 
weightings will be sooner outdated than in other sectors. Usually, specialists coo 
strongly resist the view that a new specification represents a new product, because 
of the possible loss Of the necessary continuity of the series. There are no 
infallible signs to identify a new product, and the distinction between new goods 
and existing goods with new qualities becomes essential in this sector, but more 
difficult to establish= Quality adjustments must be made according to the 
criterion of added cost of the improvement rather than based on measurement of 
performance change. Ameliorations which are costless are ignored. The 
military-expenditure deflator is very difficult to construct because of changes in 
equipment use and performance over a limited period. 

19. The measurement Of military-expenditure price change offers some special 
problems; timing of the price decision, long-term contracts, transportation 
charges, inventory changes or introduction of new products. Another problem is the 
frequent.occurrence of military outputs without a market price or without adequate 
market pricing. This, Of course, relates to the ultimate output of military 
security, but it also applies to intermediate consumptions of military hardware and 
equipment. Many Of these are especially designed for government purchasing 
agencies and never enter the market. If there is a price, it may not include all 
costs. For exampler research and development are frequently excluded. Another 
problem arises where military goods are received as a transfer in kind or are only 
partly paid for by the Country in the context of a military-assistance programme. 
Frequently, the recipient country does not have or has Only very incomplete 
information regarding such goods. Then there is the question of military goods 
that are transferred under a loan agreement whereby the price of the goods not only 
covers their cost, hut also includes the price of the credit. The timing of the 
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.price decision is often crucial when there are large inventory holdings or rapid 
changes in inventory or when the production cycle is very long. The use of 
revolving funds must be minimized and it seems right to price items at the price at 
which they are bought by the government and to employ the resulting index to 
deflate funds of the same time period. Some long-term contracts determine prices 
and quantities bought over a considerable period of time. This may not pose a 
particular price problem if the amounts purchased at the various prices are known 
or available. Timing differences occur because purchases are largely recorded on a 
delivery basis, while outlays are recorded on a payment basis. Revolving funds 
consist of management funds (which concern financial transactions and make no 
purchases themselves), stock funds (which finance the acquisition of inventories of 
equipment for use in case of mobilization), industrial funds (which finance 
activities of an industrial or commercial nature , such as scientific research, 
operations of arsenals or printing) and trust funds (such as military sales to 
foreign countries, military assistance programmes). These funds must receive 
special analysis. The need to adjust inventory changes in terms of price changes 
arises, first, in order to establish inventory change values and, second, in order 
to determine the deflators of operations where the production cycle is very long 
(construction, missiles or shipbuilding). Finally, separate prices for items 
bought abroad (and separate weightings) must be established, even in the case of 
the indexes for countries where foreign purchases are not very important. 

20. Many other problems arise in the calculation of constant-price military 
expenditures8 

(a) Price data published by government services are often suspect. The 
credibility of this information - information which is expressive of a feeling - 
is, for our subject, very important. 

(b) Contracting parties often indicate low prices to obtain contracts, and it 
is always difficult to know the exact cost of a long-term operation. 

(c) governments are often the major buyers and their purchases may be a cause 
of price rises. 

(d) Research and development are very difficult to evaluate. Price indexes 
are both a technical and a political task. We must build up precise methods to 
measure price changes, but some methods give false information which is partial to 
the interpretation of governmental data. At present, the technical aspect is 
perhaps the most important one to resolve, but an agreement on the divulgation of 
information must include a verification process. 

Technical aspects 

21. A double choice must be made. First, the price index must be comparable with 
a defined-value concept8 the price data must refer to expenditures or purchases. 
Second, the choice between indexes must be made for the different items decided 
on. Usually, the method used for measuring price changes is the same as that used 
for the consumer price index and the producer price index, The specification of 
the price determines the characteristics that influence the price of an item. For 
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instance, the quality of the material may be a price-determining or 
price-influencing characteristic but its colour may not. Because of changes in 
military needs, these characteristics do not remain constant and it iS often 
difficult or impossible to price an item with a particular new specification. The 
implicit-price deflator (ratio of purchases in current dollars and purchases in 
constant dollars) is often used as an indicator of inflation+ It is based on the 
Paasche formula and uses changing weighting6 which reflect the current basket of 
signif icant products. These choices must be made with representative groups Of 
mjlitary expenditures. 

22. The United Nations Statistical Office recommends dealing with military 
services in the context of public administration services and suggests using the 
input approach to the estimation of gross output in this sector. Should price 
measurements refer to the prices of the military output or to purchases? The type 
of price data and the index constructed are different, but the desired data are not 
always available. Purchase-price indexes differ from output indexes: 
incorporation in the price of transportation, tax, installation charges or special 
discounts. Usually the input approach is recommended, but it cannot show the 
economic and military efficiency of a purchaset it looks only to the cost. But 
prices of outputs are lacking and it seems conceptually feasible to combire 
purchase-price indexes as indicators, The input-price index, which measures 
changes in the price of units bought by a producer, seems much easier to obtain 
than an output index which measures changes in tha output unit price of producers, 

23. Several types of input-price indexes exist, namely, the standard index, the 
cost-price index, the modified cost-price index and the cost-of-living indext 

(a) The standard index implies revaluing a basket of goods and services 
period by period. The implicit assumption that the quantities of goods produced 
ane in fixed relative proportions reduces the credibility of this method as regards 
military expenditures. 

(b) The cost-price indexes permit some substitutions in the price index when 
technology changes. The assumption is made that the outputs are in fixed 
proportions, but technological changes are taken into account. 

(cl The modified cost-price index permits the substitution of the 
contribution of inputs to output. Instead of putting a new material into the index 
at no price change, an assumption is made on the cost reduction. 

(d) The cost-of-living index deals with substitutions based on equivalent 
satisfaction or on the ability to identify a given defence goal. The use of 
indifference-curve analysis is employed to evaluate durability, performance and 
maintenance with respect to prices. That analysis is very difficult to make and is 
based on the contestable neoclassical theory. 

The appropriate index must be based on the first three kinds of index, according to 
the availability of data and to the influence or the reducibj,lity of the hypotheses 
used in the calculation. 
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24. The choice of the base period of the index must meet the following two 
requirements: (a) the Year chosen should be relatively recent and (b) it should 
not be atypical. The weighting base period affects the percentage changes and 
determines the structure of the index for the period used, The weightings come 
from the budget values. They provide structure to the index and they define a 
broad sampling framework for the use and the intensity of the class of items 
selected for the index. The frequency of revision of the weightings must be 
determined on the basis of experience. The selection of products represented in 
the price index must strike a judicious balance between the cost of the 
availability of the data and the error allowable in the final result. 
problem is the same for civilian or military purposes, 

The sampling 
but in respect of the latter 

there are, in addition, many problems of availability of data. A great variety of 
index structures can be built, but it seems very judicious to use the matrix Of our 
Group of Experts as a general framework for the establishment of a deflator for 
military expenditures. 

25. Various formulae for price indexes exist. The major ones that are relevant 
for the deflation of current-value series or the extrapolation of base-year current 
values are the Paasche and Laspeyres price and quantity indexes. The Laspeyres 
price index and the Paasche quantity index are compatible in the sense that their 
product is a value index. The same applies to the Laspeyres quantity index and the 
Paasche price index. The Laspeyres index works with base-year price or quantity 
weightings whereas the Paasche index uses its weightings from the current period. 
The Laspeyres index “weights” are soon outdated, particularly in the area of 
military expenditures. This disadvantage can be mitigated, however, through the 
use of Laspeyres chain indexes with regularly updated weightings. Paasche indexes 
require annual updating of the weightings and therefore give detailed statistical 
information. The difference between the Laspeyres and Paasche indexes depends on 
the absolute size of the correlation between price changes and quantity changes. 
These two types of indexes are close to each other when such correlation is small. 
Harmonic indexes are used in order to integrate detailed indexes into an index for 
total outlay. Such indexes have values between the Paasche and Laspeyres indexes. 
Fisher’s indexes are defined as the square root of the product of the Paasche index 
and the Laspeyres index and therefore the product of a Fisher’s price index and a 
quantum index is compatible with a value index. Other formulations might be shown, 
such as the Edgeworth, Geary-Khamis or Iklh formulations. But the most practical 
methods for deflating military expenditures are the Laspeyres and Paasche indexes 
because they are more readily understood and the two forms complement each other. 
The construction of price or quantity indexes in both forms seems the best way but, 
if resources do not permit it, the use of the Paasche index when weighting data are 
available, and of the Laspeyres index when weighting data are not available, must 
be recommended. 

26. Ideally, there should be a detailed classification of military expenses. 
Generally, however, the requirements of detail are not met in all respects, either 
when a country uses constant-price series for its particular military expenditures 
or in the data that are compiled through the military-budget questionnaire for the 
Group of Experts. The large number’of items purchased by departments of defence 
makes it impossible to price all goods and services and so samplesmust be 
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constructed and selected. The United States Department of Commerce uses Six 
categories: military personel (active and retired military and civilian 
personnel), operation and maintenance, procurement {aircraft, ships, electronic and 
communication equipment, weapons, tactical and support vehicles, ammunition, 
missiles), research and development , military construction and family housing. The 
application of price indexes prepared for the private economy is the principal 
means of deflating expenditures for other goods and services in the military 
sector, but the studies of the United States Arms Control and Disarmament Agency 
expand on their application. For instance, the methods developed by the Bureau of 
Census in constructing price indexes for single-family houses and for apartment 
buildings are recommended for the estimation of similar products in the military 
sector. The pricing of missiles is an especially difficult task and for this 
purpose indexes are developed from comparable specifications of the machine-tool 
category of the Wholesale Price Index. The present report proposes six categories 
(personnel costs, procurement of equipment, construction, imports, research and 
development, and miscellaneous) and six deflators based essentially on the private 
economy. The greater availability of military data must reduce that analoqic 
method. It is certainly possible to construct an input-price index for defence 
expenditures by using purchasing data of the developed Kestern countries but, with 
present information, it seems very difficult to establish this index for other 
countries. Two conditions must be fulfilled8 (a) some countries must be helped 
because the cost of the information required is too high, and (b) a satisfactory 
POlitiCal climate must be achieved in order to reduce the need for secrecy. 

27. Military goods are constantly changing in quality over time, and the 
measurement of quality change is one of the most difficult aspects of constructing 
price indexes. The high technology of military goods produces quick changes and it 
is always difficult to show this evolution in an index. Performance/cost of 
production may be used; this assumes that a change in performance is a quality 
chanqe and that the production cost is the appropriate value of the quality change, 
which must be analysed as the improvement of the service and the mission in the 
military field. The decorative paints of ships may be analysed as a quality change 
(camouflage), or they may not be so analysed. The valuation of the quality change 
is based on costs and not on usefulness. Two special cases of quality, that is, 
costless quality change and quality increase at decreasing cost, are not covered by 
this method. For the consumer, changes must contribute to the utility and 
efficiency of products. Many characteristics prevent the calculation from being 
satisfactory; for example, new and old models are not equally available on the same 
market, involuntary purchases and enforced substitutions exist, the information is 
not perfect and its cost is not negligible, the change of model is often an 
opportunity to increase prices, some change in the law (antipollution laws, for 
instance) modify the significance of the price changes and the price of military 
goods does not satisfy economically rational criteria. Methodology on quality 
adjustments refers alternatively to simple linkages, specific-cost-of-performance 
adjustments, 'regression analysis (by an attempt to disaggregate the price into 
several components of assigned quality) or other empirical analyses. Khen new 
goods include various changes in their characteristics, an effort can be made to 
break down the values and the price of these goods into the values and price of 
their components through regression, in order to make them comparable with the 
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earlier versions of the product. This method is at the basis of the hedonic price 
and quantum indexes. It may be a method that could be of particular use in 
representing military expenditures in constant prices, where frequent quality 
changes occur. 

28. The procedures used in constructing information on constant-price military 
expenditures imply several steps, namely: 

(a) Definition of cat&goriest 

(b) Specificatfon of concepts; 

(C) Selection of samples! 

(d) Development of weightings; 

(e) Selection of prices; 

(f) Adjustment for quality changes. 

This procedure is recommended by the United States Department of Commerce. It 
seems that it would be an excellent point of departure for our purpose. 

B. Comparisons between countries 

1. The general problem of international COmpariSOnS 

29. Economic comparisons between countries present one of the most difficult 
problems for economists. There are four essential reasons for this: 

(a) Defihitions and classifications of economic information and the extent to 
which this information is published differ widely from country to country, while 
the economic indicators for evaluating the functioning and efficiency of a 
country's economy also differ according to the economic system of the country 
concerned. A major international effort must therefore be made to find or develop 
common indicators. 

(b) The exchange rates between the various currencies do not accurately 
reflect their relative purchasing power. 

(c) The Statistical Offices of the various States publish only a certain 
amount of economic information. It is often quite difficult to verify the 
quantitative estimates of the aggregates, and many countries are not equipped with 
the statistical resources that would enable them to produce reliable results. For 
reasons of national security , much information on military matters is kept secret, 
and it is therefore often difficult to obtain information on the prices and 
quantities of the various weapons. Some strategies, such as deterrence, favour 
information retention. 
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(d) For comparisons to have meaning, it is necessary for them to be applied 
to areas where there is a common interpretation by the States. At the economic 
level, there is no international agreement on basic human needs and it is thus very 
difficult to compare the results of two different economies by using simple 
statistical figures which often express only the monetary sector of human 
activities. The same is true of military expenditures , which have meaning only in 
relation to the country that has to be protected and its own perception of danger. 
Thus, the comparisons are not always pertinent. 

30. International economic comparisons are, however, of great use in studying the 
growth process and for determining international aid. Khat, then, are the 
conditions to be met in establishing such comparisons? Is it possible and 
meaningful to compare the purchasing power of villagers in Asia with that of 
inhabitants of New York, who have such radically different patterns of 
consumption? In economic theory, comparisons are justified only from the 
standpoint of a given person, at a given moment in time , with a given income within 
a given price structure. Because a person's tastes do not remain identical over 
time, comparisons of his well-being cannot be made with complete accuracy. 
Inter-country comparisons are even more difficult to make, because the tastes and 
needs of various peoples are not the same at a given point in time. Some products 
have no equivalent in the consumption pattern of other countries because purchases 
have a sociological connotation. Xe may observe that, while the basic needs are 
the same in different periods and places, the ways of satisfying these needs may be 
very different. Technological differences can lead to the production of very 
different goods and services and also to very different methods of production. It 
Will thus be evident that the well-being of a country cannot be stictly measured by 

its groas domestic product (GDP) or by its consumption. 

31. GDP is one - and only one - indicator of the well-being of a country. It does 
not reflect, for instance, the impact of production on the environment in terms of 
polluted atmosphere or high noise levels. If a country has a cold climate, more 
money must be spent on heating houses. If one country is flat and another is 
mountainous, the costs of building the same road in each country are very 
different. The same is true of national defence, which may be more or less 
expensive on account of geographical conditions, population dispersion and the 
structure of production. The same GDP and the same defence expenditures of two 
countries do not necessarily produce the same amount of well-being or security. 

32. Comparisons between countries with similar economic systems are not always 
obvious, but there are many works on this subject which make use of correct 
hypotheses. From the point of view of methodology, there is little difference 
between comparisons relating to countries with different economic systems and those 
relating to countries with similar systems, There are three major problems to be 
solved8 differences in the national accounting concepts used, institutional 
differences and the conversion of national data to a common unit. These questions 
have been analysed by the Statistical Office of the United Nations. In comparisons 
between countries with similar economic systems, the System of National Accounts 
(SNA) for market-economy countries and the System of Balances of the National 
Economy (MPS) provide an appropriate basis for the selection of these aggregates. 
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The choice of concepts will depend on the purposes of the comparisons and the 
resources available for the study. It seems that there are considerable advantages 
in comparing national aggregates using simultaneously both SNA and MPS concepts, 
but his procedure does not necessarily produce the best results for inter-country 
comparisons. For instance, the SNA concept of the final consumption of households 
depends on the participation of the Government in health-service financing. 
Sometimes, the definition used in national statistics differs on certain points 
from those adopted in the systems recommended by the United Nations and the 
comparisons thus lose their relevance and their accuracy. Moreover, the 
comparability of national data is affected by institutional differences, Similar 
economic activities are carried out by different institutions, with a different 
participation by the public sector in economic decision-making or in the provision 
of social services. The statistical data are then very difficult to compare. 

2. The use of exchange rates 

33. The most common method used to compare the level of the economic aggregates of 
different countries is the exchange rates. In Atlas, which is an annual 
publication of the World Bank, national figures on GNP are converted to constant 
United States dollars by means of a three-year weighted average of prices and 
exchange rates, so as to soften the impact of fluctuations. First of all, the 
World Bank converts the constant market-price GNP series in national currency units 
intO one measured in constant average three-year prices by multiplying the original 
constant-price series by the weighted average domestic GNP deflator for the base 
period. Then it converts the series measured in constant average prices in 
national currency into one in United States dollars by dividing it by the weighted 
average exchange rate for the base period. Next, it converts the series measured 
in constant average United States dollars into one measured in current.dollars by 
multiplying it by the implicit GNP deflator of the United States. The United 
Nations Statistical Office uses the conversion factor corresponding to the official 
exchange rates established with the International Monetary Fund. In the case of 
currencies with fluctuating exchange rates, these factors are averages of the 
monthly exchange rates, weighted by the corresponding monthly or quarterly values 
of the aggregates. 

34. For World Military Expenditures and Arms Transfers, published by the United 
States Arms Control and Disarmament Agency, the comparisons between the military 
expenditures of the various countries are based on the exchange rates. The process 
can be presented as followst 

Constant 
Current local local currency 
currency unit 

-7 
unit 

National 
GNP 

deflator 

‘I‘ 
Exchange rate 
for base year 

Constant 
,--+ 

Current 
dollars dollars 

?‘ 

U.S. GNP 
deflator 
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we shouid note that (a) the national GNP deflator series represent average rates Of 
ififlation within the economy as a whole and may not accurately reflect the rat@s Of 
inflation of the military sector alone, (b) the data of one edition are not 
comparable t0 those in another edition because of the change in the base Year and 
(c) the choice of the year’s rate to be used is very difficult. USACDA indicates 
another method, summarised as follows: 

Current local currency 2 Current dollars + Constant dollars 

T 1‘ 
Annual exchange rates US GNP deflator 

This method is simple, but these annual exchange rates do not reflect relative 
inflation trends with adequate accuracy. USACDA recognises that little promise for 
improving international expenditures comparisons can be expected of exchange rates 
which tend to underestimate the aggregates of the developing Countries. In this 
case the comparisons do not depend on the exchange rates for a single year but on 
the exchange rates for all the years for which national expenditures figures are 
converted into dollars. As a result of this, important changes in the exchange 
rates may produce a false impression of equally strong fluctuations in the volumes 
of military expenditures. The International Institute, for Strategic Studies (IISS) 
uses the exchange rates prevailing at the end of the first quarter of the relevant 
year, with the exdeption of the aggregates of the Soviet Union and certain European 
socialist countries, since their official rates are unsuitable. The Stockholm 
International Peace Research Institute (SIPRI) uses the annual averages of the 
exchange rates, except for those centrally planned economies for which parities are 
estimated and customarily used for this purpose. However, we should note that 
these institutes are very unenthusiastic about their methods and are hoping for an 
improvement in the PPP system in the field of military expenditures. 

35. There are two trends which affect relationships among prices in the various 
countries, one leading to the integration of markets and the other to their 
separation. The first favours equality between prices in the various countries, 
while the second provokes international price differences. If perfect competition 
prevailed and there were no transport costs, there should be no differences in 
Prices, but the real world is very different and exchange rates cannot resolve 
these distortions so as to produce effective comparisons. 

36. The use of a single exchange rate for all sectors is a simplifying assumption 
made for all countries, but many problems arise from the use of this indicator. Ke 
shall indicate briefly its main ghort-comings: 

(a) Official exchange rates are subject to abrupt changes and must reflect 
temporary variations in the value of currencies, The averages of exchange rates 
are not very reliable at the theoretical level, 

tb) Some official exchange rates are arbitrary and are not suitable for 
measuring the relationship between foreign and domestic prices. 

(C) Official exchange rates are unsuitable as price deflators for comparisons 
because they fail to measure the internal purchasing power of currencies, even in 
the case of market economies with similar structures and pricing practices, 
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(d) In the event of imperfect substitutions for international trader the 
existence of a large domestic sector unconnected with international trade and of 
the imperfect working of the exchange market 
indicators for international comparisons. 

, exchange rates are unsatisfactory 

(e) For most economies, the volume of domestic output or expenditure, 
b&ported or imported, is only a small fraction of total output or expenditure. 

There are three main causes of erratic variations in exchange rates: 
(a) changes in the differential rates of inflation between countries, (b) changes 
in the rates of technological change and growth of productive and selling 
capacities and (c) capital movements. Even if special drawing rights avoid large 
erratic variations, they suffer from the same general disadvantages as those of 
exchange rates. 

3. Purchasing power parities (PPP) 

37. Interest in methodological problems connected with intercountry comparisons is 
growing apace on the subject of gross domestic product (GDP). The International 
COmpariSon Project (ICP) is the most important work being done. Its purpose is to 
compare the purchasing power of currencies and the real per capita GDP of the 
various countries. The first phase of the ICP had two objectives: (a) to develop 
methods of constructing a system of multilateral comparisons and (b) to make some 
Preliminary empirical comparisons. Ten countries, representing countries with 
different economic and social systems, various geographical regions and different 
incOme levels constituted the first sample: Colombia, France, Germany, Federal 
Republic of, Hungary, India, Italy, Japan, Kenya, the United Kingdom and the United 
States. The second phase of the ICP had the same objectives. Comparisons are 
provided for GDP as a whole, the three main components of GDP and 34 subaggregates 
for 16 countries and two reference years. l/ The third phase has also been 
finished. It included more than 30 countrTes with reference dates for 1975, but it 
has not yet been published. The fourth phase of ICP is to analyse the PPP of 
77 countries, but the question of financing this ambitious project has not Yet heen 
solved. 

38, EUROSTAT 2/ estimates the PPP of the member States of the European Economic 
Community. It-indicates that the method of assessing PPP is directly linked with 

1/ I. B. Kravis, 2. Kenessey, A. Heston and R. Summers, A system of 
international comparisons of gross product and purchasing power (Baltimore, Johns 
Hopkins University Press, 1975). I. B. Kravis, A. Heston and R. Summers, 
International comparisons of real product and purchasing power (Baltimore, Johns 
Hopkins University Press, 1973). 

21 EUROSTAT, Comparisons in real values of the aggregates of ESA: 1975 
(Luxembourg, 1978). 
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the aim of the exercise, which is to make reliable comparisons between the various 
aggregates represented in national accounts. It draws UP the PPP of the national 
Currencies in order to compare the GDP and its final uses (final consumption of 
households, collective consumption of general government and gross capital 
formation and collective consumption of private non-profit institutions). The 
met&d used differs slightly from the ICP method. Some studies on the PPP of the 
'Council for Mutual Economic Assistance and of the Latin American Free Trade Area 
have'been made. z/ 

(a) 'Principles of the method 

39. For the purpose of comparison , the aggregates must be subdivided into a large 
number of classifications. For each of these categories, some representative goods 
are selected for which'the prices of identical or equivalent specification can be 
found. WI principle, an international price comparison would be based on a random 
sample of the prices relative to the commodities , on the assumption that the 
purchases of identical products are the same in all the countries. This is 
extremely unlikely. In a random sample of the population of identical items 
appearing with identical frequencies , each transaction has an equal chance of being 
represented in the sample and , consequently, a few transactions of high value have 
as many chances of appearing in the sample as numerous transactions of low value. 
A better way of dealing with the difference between the value and physical-unit 
distribution is to sample the physical-unit distribution and to weight the various 
prices according to their expenditure weight for one country or the other, or a 
combination of both countries (in the case of binary comparisons). 

40. In the real world, it is very difficult to use an id,eal scheme of random 
sampling. One is confronted not with a list of individual transactions but with a 
classification of final expenditures divided into commodity groups. The groups can 
be combined as may seem fit , and subdivided so as to obtain categories which have 
homogeneous prices. It would be very interesting to use the dispersion of price 
relatives as a criterion for the classification of items into commodity groups. 
"The idea is to choose among alternative classification systems the one which 
minimizes the variance of price relatives within categories relative to the 
variance between categories . . . A more feasible procedure is to start with the 
basic classification used by most countries, to modify it with some subdivisions 
designed to improve homogeneity and to cope with the remaining problems of 
heterogeneity within classifications by increasing the size of the sample within 
the more heterogeneous categories". s/ 

in LaZn America" 
J. Salazar-Carrillo "Price, purchasing power and real product comparisons 

, The Review of Income and Kealth (March 1973). Ivanov and 
Ryzhov, "A new stage in the activities of the Council.for Mutual Economic 
Assistance in the field of international comparisons of national product", The 
Review of Income and Xealth (March 1978). 

iv See Kravis and Kenessey, "Output and prices in the international 
comparison project", The Review of Income and Fealth (March 1973). 
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41. Four principles were used in the selection of the specific itemst the items 
had to be described as precisely as possible to ensure that the prices were 
comparable between the various countries. Equivalent conditions of sales and 
accurate technical descriptions of the products are required, The criterion of 
“concentrated selection” has been adopted. 
largest expenditure weights must be a rule, 

The selection of the goods with the 
since it diminishes the likelihood of 

the sampling error of omitted items and produces a large coverage of expenditures. 
It leads to an under-representation of items of low importance within each group 
and it produces an unambiguous rule for the selection of items applied to the 
expenditures of one country. The items must be representative of’ the subaggregates 
to which they belong because the price of the products included in the survey must 
reflect the parity of all the items in the subaggregate. Each specification chosen 
has to be important in the consumption of each country. The selection of items 
which are too uncommon to provide a representative basis for price comparisons 
should be avoided. This principle is very important in the case of military 
expenditures. 

42, The selection of products is based on a large number of different 
considerations. A set of products representative of all countries concerned must 
be found. Absolute comparability of items between countries is theoretically’ 
required, but the number of products which are identical and representative in all 
countries is very small. “The identification of equivalent representative items 
was a focal point for much of the work, It involved the exchange of expert members 
of the staffs of the national statistical offices and the ICP, consultations with 
industry experts and government experts outside of the statistical offices, and the 
use of samples, catalogues and price sheets,” 5J The differences in the degree of 
dispersion of prices for a given specification aroufid the national average are 
negligible, especially in the case of military expenditures. Although real-term 
comparisons in space indicate a close similarity to comparisons in time, they do 
bring in some new conceptual requirements. Comparisons in time are mainly achieved 
in two waysr (a) by comparing the aggregate for period r with the aggregate for 
base period i-0, and (b) by comparing the aggregate for period t with that for 
period t-1. The Laspeyres, Paasche and Fisher indexes can be used for the 
comparisons in space, but it is not sufficient to calculate the K-l parities (in 
the case of K countries) and to extrapolate the others. All the K(K-1) parities 
for the Laspeyres and Paasche indexes and the K(K-1)/2 for the Fisher index 
(reversibility of situations) must be calculated. Finally, a system of comparison 
with Laspeyres indexes, using a country as a basis for the calculations, or with a 
Paasche index produces two different results and the choice between these two 
indexes is arbitrary. The international comparisons give rise to various technical 
probleins. 

43. The differences in the quality of goods are difficult to demonstrate because, 
aocording to economic theory, quality is normally represented in prices. However, 
the same model is sometimes sold by the same seller at different prices according 
to the buyer, or differences between two products appear to be relatively 
unimportant. Of ten, however, the quality of a product is not perceived in the same 

Y Kravis, Heston and SUmmerS, OP. cit., PO 4, 
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way by different countries, identical items do not serve the Same needSt Or two 
different products satisfy the same need. Tastes differ and the prices of the same 
products are perceived differently by people of different countries* MoreoverV 
special treatment must be given to durable goods (Power, capacity, comfortt 
durability). The international comparisons of aggregates involve the definition of 
the quantifiable characteristics of products. 

44. Five requirements are very important, particularly for international 
comparisons “characteristicity” of the weights, transitivity, unbiasednesst 
additivity and the factor reversal test. w  

(a) The weights used for any index computation must be characteristic of the 
economic structures of the countries. It is very difficult to know what importance 
should be attached to this requirement because of the controversies among the 
statisticians themselves. 

(b) ff PA/B represents the parity of country B in relation to Country A, 
and C represents another country , transitivity occurs when the following equation 
is valid: PA 

$ 
= ‘A/C/‘B/ l 

E 

Often, characteristicity and transitivity are 
incompatible ut, in multi ateral comparisons , circularity is an important 
requirement . Circularity makes it possible to achieve volume ratios which are 
invariant in relation to the base country of the parities. Any country may be 
selected as the base for the parities, since the volume ratios are not determined 
by this choice. 

(c) The “Gerschenkron effect” indicates that, in the case of inter-spatial 
price indexes, the use by a given country of its own quantities as weights involves 
a relatively lower price level than the use of another country’s weights. The 
reason for this effect is the negative correlation between the quantity and the 
price proportions. 

(d) Additivity is a very important requirement for real-term comparisons of 
national-account aggregates! it ensures that the aggregates and their components 
are consistent. The sum of the real value of each component must be equal to the 
real value of the over-all aggregate. The additivity rule solves the problem of 
internal consistency. 

(e) The factor-reversal test verifies the fact that the product of the 
quantity and price indexes is equal to the ratio of values, Usually, this 
requirement iS Completely satisfied apart from the Edgeworth-Marshall formula. 

International CompariSOnS involve finding solutions which meet these five 
requirements. There are two major ways of calculating the ppp: the bilateral 
method or the multilateral method. 

Y See L. Drechsler, “weighting of index numbers in multilateral 
international CompariSOnS”, The Review of Income and Wealth (March 1973). Kravis, 
Heston and Summers, op. cit. EUROSTAT, op. cit. 
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(b) Bilateral methods 

45. using two sets if data for two countries, we can produce bilateral 
comparisons. The first stage in making the bilateral comparisons is to average the 
Price relatives orI occasionally, the quantity ratios relating to different produot 
specifications. 
relatives. 

The basic method uses a simple geometric mean of the price 
Fe have the following formula8 

pppi j = (Pj/P,) i = 4 = paj/Pan) il’A 
where 

PPPij = The purchasing-power parity for category i in the 1 th country 

P 
aj 

= Price of the fh item in the it’ country 

P = Price of the 2 
th 

an item in the numeraire country 

(‘j) i = Price of the i th item in the Jth country 

(‘n) i = Price of the i 
th 

item in the numeraire country 
A= Number of items within the category. 

46. If, for a small number of categories, direct quantity indexes information is 
not available, then in most cases, indirect quantity indexes are derived by 
dividing category PPPs into category expenditure ratios. If (Qj/Qn) i is the 

4 
uotient of the quantities’of the i th item between both countries, and 
Bj&) i is the quotient of the corresponding expenditures, we have; 

(Qj/Qn) i = 100 (Ej/En) i/PPPij * 

47. These statistical data are subject to sampling errors, especially when the 
consumption habits in the two countries are different. It is sometimes possible to 
have both direct quantity and direct price comparisons for the two countries, but 
their product does not equal the expenditure ratio. “The convenience of having 
consistent (in the factor-reversal sense) price and quantity ratios seemed to make 
it worthwhile to tolerate the small differences in the aggregate figures l . g that 
result when only one direct index is used”. 1/ 

48. The second stage consists in calculating the i th PPPs for each of the I 
partner countries in two ways, according as we utilize the first-country 
expenditure weights or the second-country expenditure weights. If eij and ein 

Y Kravis, Heston and Summers, op. cit., p. 69. 
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are er ca ita expenditures in the Jth country and in the llth country, 
expr* n their own national currencies, we have two indexes for country j.8 

49. The classical EEC studies used this kind of calculation for two basic indexes 
(Laspeyres and Paasche types). From a practical point of view, this method is 
uncomfortable to use since it gives two answers to a single question. If we wish 
to compare the GDP for different periods, the duplication of answers upsets the 
discernment. Fhen the analysis becomes multidimensional, the authors use the 
average of the two indexes. The main disidvantage of using the expenditure weights 
of one of the participating countries is ,that the arithmetic mean does not satisfy 
the factor-reversal test and that the result depends on which country is the 
numerator and which the denominator. The Fisher test” (geometric average of a given 
COUnttry’ own weights and weight indexes of the country with which it is being 
compared) , used by ICP and the Conference of European Statisticians, satisfies all 
the requirements but, in theory, internal consistency is not achieved. Binary 
comparisons have the advantage of simplicity of calculation and interpretation but 
they cannot be applied to the analysis of more than two countries. 

(c) Multilateral methods 

50. Circularity is a basic requirement for multilateral comparisons because 
international organisations and analytical studies need it. Binary comparisons 
have serious disadvantages in that the number of possible binary comparisons soon 
becomes very large (for 20 countries there are 200 possible pairs). It is 
necessary to have simultaneous comparisons which possess certain statistical 
prope rt ie s. The methods used combine items data to obtain price and quantity 
indexes for each country at the detailed category level, and then average the price 
and quantity indexes for the different categories to obtain price and quantity 
indexes at various levels of aggregation. 

51. The central problem of multilateral comparisons is, however, to choose between 
characteristicity and circularity, the two requirements being often incompatible. 
Characteristicity is often sacrificed. It is necessary to obtain a compromise 
which achieves circularity without neglecting characteristicity. 

52. The ICP method has two main steps: 

(a) First, it combines items data to obtain quantity (or price) indexes for 
each country at the detailed category level; 

(b) Second, it averages the price and quantity indexes for the various 
categories to obtain, at various levels of aggregation, the price or quantity 
indexes desired. 
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53. It uses the “country-product-dummy” (CPD) method, This employs all the price 
data available to give transitive price comparisons, even if there are some holes 
in the table of items prices. This last property is very important because, if the 
set of items used were restricted to those in common consumption iri every one of 
the countries involved, the list would be a very short one. “The preferred way of 
obtaining a base-country invariant PPP for each country relative to the United 
States - by computing the simple geometric mean of the ratios of a country’s price 
to the U.S. price for all items in the category - could not be carried out for most 
categories because of the missing entries. Therefore, the ICP adopted the 
so-called country-product-dummy (CDP) method, a multiple regression procedure that 
in a systematic way allowed for the absence of price entries for particular items 
in particular countries. Specifically, a linear regression equation was formed in 
which the dependent variable was the natural logarithm of price. The independent 
variables consisted of two sets of dummy variables , one relating to the various 
countries (excluding the numeraire country) and the other relating to the various 
items.” i/ Thus, the method of aggregating the detailed categories in the 
multilateral comparisons necessitates the establishment of a set of international 
prices for the various categories used to evaluate the categories quantities for 
each country by the Geary-Khamis procedure. The international dollar has the same 
purchasing power as the United States dollar over the whole GDP of the United 
States but its purchasing power differs for the individual categories because it is 
determined by the structure of international prices. 
price of category _i, 

If PIi = international 
Pij = the price of product i in country 1, PPPj = 

purchasing power parity of country 1, and qij = weights of the product i in 
country 1, we obtain a system of r linear equations and r unknowns as followst 

qij 
PIi = b plj (- 1 

j = 1 PPP 
j 2 9ij 

j=l 

>:P PPP. = i = 1 ij . 3 qij 

it2 1 PIi . 
1' 

‘ij 

Although it is very complex, this analysis is the most useful, if the use of 
exchange rates is rejected. 

54. Before calculating the rates, EUROSTAT chooses a reference country and a unit 
of value. The calculations are based on the European Economic Community as a 
whole. The total gross domestic product of the Community is calculated in units of 

!Y Kravis, Heston and Summers, OP. cit., Pa 72. 
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account, using the relevant exchange rates for converting national currencies into 
European units of account (currency basket). If the Community's GDPs are expressed 
in European units of account this unit can be defined in economic (not monetary) 
terms. Choosing a specific method depends on the problems to be solved. EUROSTAT 
has chosen the method proposed by Gerardi. The average prices for each product are 
thus defined as the non-weighted geometric average of national Prices expressed in 
national currency. In this technical area, statisticians have not succeeded in 
coming to an agreement. 

55. One of the problems of calculating the PPP is the choice of basic headings. 
They are selected in such a way that, for each pair of countries, there is at least 
one item for which a price has been recorded! this condition is not very difficult 
to meet when comparing the structures of the EEC countries. The calculation of the 
parities for the basic headings , the application of the method to the material 
available and the choice of the common unit (purchasing-power standard) are set out 
at length in EUROSTAT. 9J 

56, There are other methods of calculating the PPP: 

(a) Two sets of indexes can be used: one which is completely characteristic 
and another which satisfies the transitivity test; however, the results are often 
ambiguous1 

(b) The van Yzeren method satisfies the circularity requirement. It proposes 
three useful ways of making intercountry comparisons based upon a complicated 
definition of sets of Common Market baskets, These methods differ from the 
Geary-Khamis method in that they do not make use of weighting factors, and their 
approach is concentrated on the price indexest 

(c) The Elteto-Koves and Szule method (EKS) proposes to satisfy the 
circularity requirement while paying the least possible penalty in terms of 
characteristicity. This means that, for a whole set of comparisons, the deviations 
Of the indexes from the characteristic binary indexes are minimised (lea,st square 
method); 

(d) The Economic Commission for Latin America (ECLA) averages quantities 
instead of prices. The procedure is a simple one but it requires acceptance of the 
assumption that all groups are governed by the same quantity vector. This 
assumption appears less acceptable than those involved in the Geary-Khamis method. 

57. The above methods have certain disadvantages because the requirements for 
constructing perfect indexes are too high. It would be better to take a, set of 
countries representative of the world, with different economic systems and levels 
of development, but such a set is 
the ICP calculations in this field are not very interesting. 

, unfortunately, very difficult to construct and 
Ne should note, 

however, that all these different methods produce close and comparable results and 

Y EUROSTAT, op. cit. 
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that the controversies on the subject appear slightlyout of place when compared 
with the importance of the other hypotheses. 

Table 1. Estimates of per capita quantity indexes for gross domestic 
product, 1970: a comparison of alternative estimating 
methods, and estimates of degree of accuracy 10/ 

Korea, Philip- Colom- Malay- 
Kenya India Republic pines bia sia Wan Hungary 

1, Methods 

A. Geary-Khamis 6.33 6.92 12.1 12.0 18.1 19.1 20.3 42.7 
c.' EKS 5.72 6.01 10.3 10.2 16.1 17.9 16.2 41.2 

D. van Yzeren 5.73 6.02 10.3 10.2 16.1 17.9 18.2 41.2 

F. Exchange-rate 
basis 2.99 2.07 3.86 5.39 7.24 8.10 8.37 21.6 

United Nether- Germany# 
Italy Japan Kingdom lands Belgium France F.R. 

1. Methods 

A. Geary-Khamis 49.2 59.2 63.5 60.7 72.0 73.2 78.2 
c. EKS 49.6 57.6 65.1 66.8 71.1 73.4 77.b 

D. van Yzeren 49.6 57.7 65.2 66.7 71.0 73.5 77.1 

F. Exchange-rate 
basis 36.0 39.8 45.7 50.8 55.1 58.2 64.1 

d. Suitability of the purchasing-power parity methods for making 
comparisons of military expenditures 

58. Purchasing-power parities are usually recognised as the best way of converting 
local currency data into a common denominator for the purpose of making 

lO/ Kravis, Heston and Summers, OP. cit., P- 820 - 
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comparisons. In the case of military expenditures , we must first match up similar 
products in each country, describing and calculating the, typical or average Prices 
and determining the quantities bought. Next, we calculate for the individual 
products the price ratios among the countries (weighted by expenditure) and we then 
aggregate by economic sector in order to calculate the sectoral PPPs. 

59. Accurate PPPs are usually difficult to obtain, in spite of the progress made 
by all the projects mentioned above. Their preparation and calculation are very 
time-consuming and very expensive.' In the case of military expenditures, two 
problems arise. 

60. First, in the case of military expenditures, problems that to some extent are 
strictly related to the method per se arise with more technical evidence. The 
items are usually not the same. It is very difficult to say whether one rifle is 
equivalent to another rifle and, still more so, whether the space shuttle can be 
compared to a certain kind of rocket. There would be many holes in the matrix of 
the various categories and it is not, perhaps, very enlightening to use this method 
for comparing the military expenditures of the super-Powers with those of the poor 
countries. If we want to compare the military expenditures of the super-Powers, it 
would seem better to use the prices and weights for those countries alone, in order 
to improve their characteristicity. AS a first approximation along these lines, it 
would seem that a distinction must be made between the different levels of 
defence8 atomic and non-atomic Powers. 

61. Second, the prices and quantities of items of the military sector are very 
difficult to obtain. Some estimates on the subject have been made, particularly as 
regards quantities, but it is difficult to determine expenditures and prices. 
Statements of prices must be requested from the countries, and a number of 
consistency checks would have to be built into the collection process. Prices 
cannot be checked by visiting shops but, if sufficiently detailed specifications 
were available for 500 items, it would be possible to lay the foundations for 
constructing purchasing-power parities for the various military expenditures. The 
ICP project, directed by Mr. Picard, proposes a questionnaire which would take 
account of defence expenditure in the category "Public final consumption 
expenditure". It would be very interesting if this questionnaire could be drafted 
in consultation with the Group of Experts, On practical grounds, however, without 
a consensus between the two major Powers, it would be illusory to use this method 
in the hope of obtaining accurate estimates. If one wants to find out the prices 
and quantities in the case of the,other countries, it should be made clear that the 
object of these estimates is , above all, based upon the study of the two major 
Powers. The deterrent strategy is opposed to making known the factors required for 
using PPP. Without such a verification procedure and an international agreement, 
this method is very difficult to use with the accuracy required. 

62. A document, written and presented at the third session by Mr. Mateescu, 
entitled "Comparability problems of military budgets", is available at the Centre 
for Disarmament, Department of Political and Security Council Affairs. 
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ABM 
EEC 
EUA 
EUROSTAT 
GDP 
GNP 
IAEA 
ICBM 
ICP 
IISS 
MIRV 
MPS 
NATO 
NIPA 
PPP 
RMB 
SBNE 
SDR 
SIPRI 
SNA 

ANNEX I TO WORKING PAPER III 

Abbreviations 

Anti-ballistic missiles 
European Economic Community 
European unit of account 
Statistical Office of European Communities 
Gross domestic product 
Gross national product 
International Atomic Energy Agency 
Inter-continentai ballistic missiles 
International Comparison Project 
International Institute for Strategic Studies 
Multiple independently targetable re-entry vehicle 
Material product system 
North Atlantic Treaty Organization 
National income and product accounts 
Purchasing-power parities (method) ' 
Reduction of military expenditures 
System of balances of the national economy 
Special drawing rights 
Stockholm International Peace Research Institute 
System of national accounts 
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ANNEX II M WORKING PAPER XII 

GLOSSARY 

Base period2 This is the reference period of time on the basis of which the 
weights necessary for the construction of an index have been established. The 
length of this base period is determined by the nature and purpose of the index in 
question. It is necessary to choose a period free from any abnormal influence 
(expressed in quantitative terms). 

Constant prices: The value of money varies, and $100 today does not necessarily 
have the same value as it did yesterday. In order to compare economic variables 
over several different periods, the variations due to the depreciation of money 
must be eliminated. Constant prices can be briefly defined as the relationship 
between the prices prevailing in the current period and the corresponding price 
indexes2 if a given product sold for $200 in 1980 and $220 in 1981, and if the 
inflation rate is 10 per cent per annum, the constant price of this product (at 
1980 prices) is $200 for the year 1981. 

“Country-product-dummy” (CPD) or “Auxiliary-country” methods This is a statistic&l 
method used by the International Comparison Project, the object of which is the 
international comparison of economic aggregates. If a country uses its own 
quantities as weighting coefficients, this produces a result which is skewed 
downwards owing to the negative correlation between prices and quantities. Thus an 
estimate of the military expenditures of the Union of Sov’iet Socialist Republics 
(01: Of the United States of America) based on the weights produced by the United 

States (or the Soviet Union) is distinctly higher than an estimate based, in each 
case, on the country’s own weights. A fictitious country is therefore created to 
avoid this skewing and to make international comparisons more credible. 

Current prices8 These are defined as the prices actually in effect duxing the 
period of time under consideration. 

“Explosive-power-per-dollar” method: This hedonic method seeks to establish a 
relationship between the cost of each item in a weapons system and the related 
military power. The unit of measurement could be the explosive power necessary to 
destroy a given target, while the price dould be represented by the expenditures on 
the equipment and personnel necessary for this purpose. The object of this method 
is to bring out the value of a dollar for each type of expenditure in terms of 
military effectiveness. 

Fisher index: This index which was introduced by Fisher in 1922, is defined as the 
geometric mean of the Laspeyres and Paasche indexes. 

Linear regression8 This designates the straight line which estimates a variable, 
y (dependent variable), by means of another variable, X (independent variable), on 
the basis of the equationr x = 2 C &. The coefficient a indicates how many units 
of y change as the result of a unit variation in 31; it is called the coefficient of 
regression. 

/ ..* 

. ..~_ , 



A/S-12/7 
English 
Annex q 
Page 105 

Laspeyres index2 This index was introduced by Laspeyres in 1871 and is widely 
used. ‘If the prices of a set of goods during the base period are given as ~10, 
P20, P30, ,.., pn0, and those during the period being analysed aa plm, p2m, a.., 
pnm, and if q10, 920, . . . . qn0, are the quantities sold during the base period, the 
Laspeyres index is written as follows8 

i=n 

pw0 

I=1 

IL * 

i=n 

>-; l?o.qo 

i=I 

with 11 goods involved. In brief, the prices are weighted by the quantities for the 
base period. 

Multiple-regression analysis: This designates the general method used to estimate 
a variable, y (dependent variable) , on the basis of other variables, z (independent 
variables), by means of. the equation8 

x=&t b1 XI + . . . + bn.Xn I- 

The coefficients b are called the coefficients of regression. 

Opportunity cost: Owing to scarcity, economic choices imply sacrifices - costs in 
terms of satisfaction. If someone buys (or produces) an economic good, he thereby 
reduces his own resources (or factors or production). The choice costs everything 
that is not bought (or produced) for the same expenditure) the opportunity cost is 
defined as the price of the sacrifice made by a choice. 

Paasche indexr This was introduced by Paasche in 1874. Using the same system of 
symbols as for the calculation of the Laspeyres index, the Paasche index is written 
as fol,lowsr 

/ . . . 
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IP - . 

i=n 

XI 
P0.F 

i=I 

In brief, the pricer are weighted by the quantities for the period under 
conufderation. 

Purcharing*power parities (PPP) J This is a method allowing comparison of the 
economic aqgreqatem of different countries. The PPP expresses the number of units 
Of national currency which ha8 the same purchasing power for each category of 
productn aa one United States dollar. 

/ ..* 
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[Originalr English] 

WORKING PAPER IV 

Working tables on verification 

The following tables were prepared by the Arms Control and Disarmament 
Division of the Department of External Affairs and by the Operational Research and 
Analysis Establishment of the Department of National Defence of Canada. The tables 
were published in “A conceptual working pap&r on arms control verification* (pp. 7, 
42, 43, 44) on 23 January 1981 in Ottawa, Canada. For a more exhaustive analysis 
of the issues, reference may be made to the above-mentioned document as well as to 
the document entitled “Disarmament and verif icationr Background paper prepared by 
the Secretariat” (A/AC. 187/109). 

Tables 

Table 1. Verification categorization 
Table 2. Bilateral arms control agreements and relevant ver(.f ication provisions 
Table 3. Multilateral arms control agreements and relevant verification provisions 

/ . . . 
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Table 1. Verification categorization 

Rbg imes Methods Systems 

1. Absolute verification 1. 
2. Adequate verification 
3. Limited verification 2. 
4. Token verification 
5. No verification 3. 

4. l 

5. 
6. 

7, 
8. 

General on-site 
inspection 
Selective on-site 
inspect ion 
Challenge on-site 
inspection 
Control posts/observer/ 
liaison missions 
Remote sensing in-situ 
Remote sensing national 
technical means 
Complaints consultation 
Collateral analysis 

1. Photo-reconnaissance 
satellite 

2. “Ferret” satellite 
3. Nuclear-radiation 

detection satellite 
4. Spacecraft laboratory 
5. Seismic sensors 
6. Control posts 
7. Remote-sensing posts 
8. Peace-keeping observer 

missions 
9. Literature survey 
10. International 

information exchange 
11. 
12. et cetera, et cetera 

/ . . . 
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