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THE PURCHASING FUNCTION OF THE DEPARTMENT OF DEFENCE PRODUCTION
ON BEHALF OF THE DEPARTMENT OF NATIONAL DEFENCE:
A QUALITATIVE AND A QUANTITATIVE APPROACH

ABSTRACT

The Department of Defence Production (DDP) was established on
April 1, 1951, as an exclusive authority to procure the goods
and services required by the Department of National Defence
(DND). Since that date substantial funds e been committed
to implement defence programs planned in accordance with the
international military situation.

This thesis has two purposes: First to describe the frame

of public expenditures within which DDP purchases take place;
and second to develop econometric models to forecast the beha-
viour of purchasing activities.

The descriptive part points out three main aspects of DDP
procurement activity; the first is the Department of Defence
Production's share of defence expenditures and other relevant
components of National accounts; the second is the economic
consequence of defence productlon; and the third is the
allocation of funds committed for these purchases for the
past nineteen years,

The econometric model is a distributed lag model based on a
priori information about procedures followed in purchasing.

DDP function starts upon receiving contract demdnds from DND,
Specialists study these requests and place contracts against
them, Expendltures are made either upon completion of contracts
or, in the case of progress payments, from the time the contract
1s signed. These three milestones of purchasing, namely
contract demands, contracts and expenditures, are used as
variables in building up a model to forecast and cxplain pat-
terns of purchasing for groups of commodities called procure-
ment programs. The quarterly values of these components are
broken down by homogeneous strata of these programs.

The model forecasts value of contracts from value of contract
demands and expenditures from value of contracts. The estimated
value of contracts of all programs are aggregated to give a
total estimated value of contracts. The quarterly expenditures
are estimated in a similar way.



In this model it 1s assumed that the dependent variable 1is
related to the independent variable in the current periocd and
on a number of previous periods. For example, the value of
contracts of the alrcraft program in any quarter depends on

the value of contract demands placed in the current quarter and
on those placed in previous quarters. The number of previous
quarters lagged differs from one procurement program to another
in accordance with the purchasing specifics of the progran,

Analysis of data gives the following conclusicns:

1. Funds committed for defence prcduction are a substantial

portion of the federal expenditures on goods and related ser-
vices. They constitute a potential area worth to study from

economic point of view.

2. The model can be used to forecast, on a quarterly basis, the
value of contracts from the value of contract demands, and
expenditures from the value of contracts. The original values
of variables are separated into homogeneous groups of commodi-
ties called procurement programs. The model is applled to

each program in accordance with its purchasing specifics, then
the estimated values are aggregated to obtain the estimated
value of the dependent variable.

3. The model allows a determination of the impact on the
economy and on federal expenditures.
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PART A
DEPARTMENT OF DEFENCE PRODUCTION PURCHASING FUNCTION

A GENERAL OUTLOOK



I, INTRODUCTION

This thesls investigates the purchasing function of the
Department of Defence Production (DDP) as the exclusive autho-
rity to procure goods and related services on behalf of the
Department of National Defence (DND). The purchasing function
1s reviewed from two points of view which constitute the two
parts of the thesis. The first describes the frame of Public
Expenditures within which DDP purchases take place; and the
second develops an econometric model to forecast the behaviour
of these purchases,

PART A - DEPARTMENT OF DEFENCE PRODUCTION PURCHASING FUNCTION -
A GENERAL OUTLOOK

This part deals with DDP purchases from a number of perspectives:
First, expenditures against defence purchases are compared to
relevant components of the National Accounts such as thelr share
of government expenditures on goods and related services and
thelr share of total defence expenditures from the defence
funding. Comparative highlights of DDP purchases are shown

in Table 1.

Second, discussed\briefly, is the influence of defence pro-
duction on sectors of the economy such as industry, economic
regicns, and employment.

Third, discussed are the reasons that led to the allocation
of funds commltted to procure certain types of material and
the general problems involved in thelr acquisition.

Finally, described is the general background that led to the
establishment of the Department of Defence Production; the
policy the Department followed to achieve 1%ts objectives;
and some aspects of military procurement policy.

PART B - FORECASTING MODEL AND DISTRIBUTED LAG ANALYSIS

DDP is conslicdered as an economlc unit interested in predicting
its purchasing activity on a short-run quarterly basis. A
priori information about the purchasing process serves as a
background to bulld the model.

Contract demands received from DND result in ceontracts placed
by DDP and the expenditurs incurred. These components of the
purchasing process, however, are not likely to happen at the

same period and, therefore, distributed lags are used in



bullding up the model to {ind out the effect of past period
activity of independenti variablec on current dependent variables,
The model predicts, on duarterly basls, value o1 contracts

from value of contracl demands and the vslue of erpenditures
from value of contracts. The inltial) values of thecse variables
are broken down by homogeneous groups of commoditics called
procurcment programs., The model is applied to eacli program

in accordance with the program purchasing specifics, then

the estimated values obtained are aggregeted to estimate a value
of the dependent variable, The model also explainsg patterns

of purchasing for procurement programs.

The analysis and the model are based on gquarterly data
ranging over a period of eighteen years.



PART A - DDP PURCHASING FUNCTION - A GENERAL OUTLOOK

Part A describes the background of DDP purchasing o behalf

of DND, Firstly, DND expenditures zagainst DDP purchases are
shown as shares of relevant National Account indicators,

such as total government expenditures, defence expenditures
and government expendltures on goods and related services,
Secondly, the influence of defence production on sectors of
the economy such as industry, region and employment, are
discussed. Thirdly, the international military situation
which led to defence agreements of Western Natlons and the
involvement of Canada in these agreements are described. And
fourthly, the establishment of DDP, its organization, purchas-
ing practices, and some aspects of military procurement policy
are reviewed,

II HISTORICAL STATISTICS OF PUBLIC EXPENDITURES:

The activities of the state are becoming an increasingly import-
ant part in the study of modern economics. This i1s reflected in
the growth of government expenditures and consequently in the
great expansion of direct regulation of economic life. The
growth of government expenditures arlses as governments assume
new respongibilities to provide more services to the publilc,

In Canada, the expenditures of the three levels of governments:
Federal, Provincial and Municipal, have developed substantially
as displayed in Fig. 1 and given in detail in Tables 2(a) and
2(b) of Appendix B, These tables (Historical Statistics of GNP
and Government Expenditures in Current Dollar - for all levels
of government) show a general upward trend. Before World War
II, Federal, Provincial and Municipal government expenditures
amounted to $1.2 billions 1in 1937 (24% of GNP). During World
War II, it became necessary for the government to increase
expenditures which amounted to $4.5 billlons 1in 1942 (44% of
GNP) . Within a period of 42 years, expenditures of all levels
of government in Canada had risen over the long term from

$839 millions in 1926 (16% pf GNP) to $26 billions (38% of

GNP) in 1968 - an increase of over 30 times the 1926 level.

Statistical data of National Accounts show that for more than a
centurey world Gross National Products have been rising. At
the same time, in almost all countries the trend of government
expendltures has been rising, sometimes even faster than GNP,
During period of emergency, such as in war and depression, the
activity of government expanded., After each emergency had
passed, expenditures never seemed to go back to thelr previous
levels. While the rate of growth of government expenditures
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receded from its crisis peak, it did not drop down to the
pre-war level which was considered high.

For the purpose of this thesls, the important part of govern-
ment expenditures is on goods and into this category are the
expenditures on goods purchased by DDP on behaX of DND, Total
government (all levels) expenditures on goods have a general
increasing trend. The fluctuation of this trend, however,
varies widely among the three levels of governments. While
Provincial and Municipal expendltures on goods maintained a
general upward trend with 1little fluctuation, Federal expen-
ditures experienced wide fluctuations because of changes in
expenditures on goods during World War II. The peak expendi-
ture reached during the war amounted to $3.4 billions (27% of
GNP) in 1944, )

Among the three levels of governments, Municlpal expenditures
on goods are the highest, with the exception of the war period
of 1940-47, when the Federal expenditures were the highest.
Provinclal expendltires are the least in most of the period.

-12-~



IIX. DND EXPENDITURES ON DDP PURCHASINGS:

This section and those that follow show the place cof DND
expenditures on goods purchased by DDP within the frame of
National Accounts,

1. DDP PURCHASES FOR DND AS A SHARE OF GOVERNMENT EXPENDITURES
(ALL LEVELS):

Table 6 (Appendix B) shows the expenditures of all levels of
government and of the Federal government. Ixpenditures are
distributed further into salariles and goods together, then
goods alone. Federsal expenditures are also distributed into
defence salaries and goods, defence goods and defence goods
purchased by DDP. With the exception of expenditures on
defence goods, all other expenditures have a slight increasing
trend during 1950-1968, In contrast, expenditures on defence
goods in this period, while reaching a peal in 1953, during
the Korean War, decreased afterwards and fluctuated around one
billion dollars during the 1960's.

DND expenditures against DDP purchasing follow the same
pattern, though they decrease to a greater degree, The
sharpest decrease began in 1965 when the responsibility of
defence construction was transferred from DDP to DND (6-1966).
Between 1951-1956, DND expenditures on DDP contracts was over
32% of all governments expenditures on gocods. However, during
the 1260's, this portion decreased and reached; in 1967, a
minimum of 7.8% of the same basis,

The percentage of the compenents of Federal expenditures from
GNP follow the same trend as described above, Details of
these developments are displayed in Table 7 (Appendix B)., It
is interesting to note that between 1965-1968 the percentage
of defence expenditures on goods becomes stable, around 1.8%
of GNP and DDP portion 1is about 0.8% (less than 1.0%).

2, DDP PURCHASES FOR DND AS A SHARE OF FEDERAL EXPENDITURES:

Among all levels of governments, the Federal government is
charged with the defence of Canada. To enable comparison,
Federal expenditures are separated and broken by main compo-
nents: defence, civilian and others - as shown in Table 8
(Appendix B). Within the civilian and defence component,
further breakdown 1s performed: salaries and goods. Defernce
goods are subdivided further into purchases by DND and by DDP,

-13-



Table 9 (Appendix B) enables further comparison by showing the
percentage distribution of components from total Federal expen-
ditures. In the 1950's the Federal expenditures on defence
(salarles and goods) were approximately twice that of civilian,
and during the 1960's defence portion started decreasing and
civilian portion increasing, until the late 1960's when the
clvilian portion exceeded the defence portion. Thus, defence
expenditures reached 41.6% in 1953 and were steadily decreasing
to 15.1% in 1968, The portion of defence goods was as high as
35% in 1953 guring the Korean War, but it decreased steadily

to 10.1% in 1967, Within the same period, the share of civilian
goods 1increased steadily: 1t was 4.4% in 1953 and it increased
to 7.8% in 1967, The portion of defence goods purchased by

DDP followed the same pattern: while it reached 26.3% of
Federal expenditures 1n 1953 during the Korean War, this
portion decreased tremendously during the 1960's and reached

a minimum of 4,6% in 1967.

3. DDP PURCHASES FOR DND AS A SHARE OF DEFENCE EXPENDITURES:

Between 1950-1968, defence expenditures reached a maximum in
1953 during the Korean War (1.9 hbillions in current dollars).
They started to decrease, later, until they reached $1.5 bil-
lions in 1960. During the 1960's, defence expenditures fluctuated
slightly, increasing or decreasing, untll they became stabilized
when a celling of $1.8 billions was established in 1967 and

1968 (see Table 10 Appendix B)., While defence expenditures
fluctuated slightly and maintained the same level, other

Federal expenditures increased largely. Thus, the slight
increase in defence expenditures, as compared to the large
increase in other items, is in fact a relative decrease.

This is displayed in Table 9,

The major component of defence expenditures 1s for defence
goods. During the Korean War (1953) expenditures on defence
goods reached $1.6 billion, then started decreasing until they
reached a minimum of $972 million in 1965. After that, they
fluctuated slightly around one billion dollars, These expen-
ditures on defence goods lncluded the value of DND purchases
performed through DDP which is the main concern of this study.

The expenditures for 1950 include purchasing through the
Department of Trade and Cummerce before the establishment of
DDP, however, most of 1950 purchases were carried out by DIP,
Though DDP assumed the responsibility of purchasing on behalf
of DND, DND continued to purchase various items on its own.

The portion of DDP purchasing of DND goods reached a maximum

of 75.5% of total defence goods in 1953, Up to 1968, this
portion decreased continuously to an average of 5$0% - a minimum
of 44.5% was reached in 1966. The main reason for the decrease
is that in 1965, the functlon of defence construction was transfer-
red from DDP to DND (6-1966),

-14-



The percentage of DND expenditures on goods purchased by DDP
out of various national accounts indicators are summarized
in Table II (Appendix B) and Fig. 4.

4, THE NATURE OF PURCHASES ON BEHALF OF DND:

Between 1950-1967 (3 and 6), DND placed with DDP contract
demands for a total value of $13.99 billion - an average of

$754 million a year. For the same period, the total wvalue of
expenditures against these contracts amounts to $12.,93 billion -
an average of $718 million a year,.

These values fluctuate from one year to another and from one
decade to another, in accordance with defence requirements
that were determined by outside factors of the international
military situation. Thus a maximum was reached during the
Korean War, then a gradual decrease took place and continued
consistently during the 1960's. The following are some
conclusions about changes in this activity:

a. Contract Demands:
l. In actual dollar value:
During the 1950's the average value per year was $923
million and during the 1960's, $595 million - a decline
of $328 million or 36%.
2. In constant 1957 dollar:
During the 1950's the average value per year was $1,075
million and during the 1960's, $494 million - a decline
of $581 million or 54%,

b. Contracts:
1. In actual dollar value:
During the 1950's the average value per year was $896 mil-
lion and during the 1960t's, $577 million - a dccline of
$319 million or 36%.
2. In constant 1957 dollar:
During the 1950's the average value per year was $1,036

million and during the 1960's, $478 million - 2z decline
of $558 million or 54%,



¢. Expendifures:
l, In actual dollar wvaluc:

During the 1950's the average value per year was $856
million and during the 1960's, $546 million - a decline
of $310 milliion or 36%.

2. In constant 1957 dollar:

During the 1950!'s the average value per year was $961
million and during the 1960's, $455 million - a decline
of $506 million or 53%.

These indicators show the general decline in the trend of DDP
purchases on behalf of DD, Detalls are shown in Tables 12
and 13 (Appendix B) and Fig. 5.

5. THE ALLOCATION OF THE DEPARTHENT OF DEFENCE PRODUCTION
PURCHASZS:

The value of expenditures, contracts and contract demands are
shown by DDP programs year by year from 1950 to 1968, Tables
14(a), 15(a), 16(a), of Appendix B, with thelr equivalent
percentage distribution in Tables 14 (b), 15(b), and 16(b),

of Appendix B,

DDP procurement programs are thirteen in number and are defined
in Appendix A, With this program classification contracts and
expenditures are published in DDP Annual Reports, as well &as

the Canada Year Book, (3-6)., The first five programs are for
military egquipment: aircraft, armament, electronics and com-
munications, ships and tank-automotive-railway. The remaining
eight programs are for auxillary materials: fuels and lubricants,
clothing and equipage, food and other subsistence, construction,
construction equiprient, production equipment, other programs
(miscellansous items) and purchasing threcugh DDP regionzl officsc
in Canada. The five military equipment programs constitute 67%
of the total cumulative value of contract demands, contracts

and expenditures. In contrast, the remaining eighv auxiliary
programs constitute 33% of the same basis. This can be seen in
Tables 14(b), 15(b) and 16(b) of Arpendix B. ©Cut of the equip-
ment programs the aircraft progrem ranks 7irst (36%), electron-
ics and communications ranks seccnd (14%) ané ships ranks third
(8%) . Of the auxiliary prcgrams, the construction prozran
ranks first (13%), rezional coflices in Canacda ranks second

(7%), and fuels and lubricents program raniis third (4¢),

These programs maintain the same rank, mor:s or less, throuchceut
the period under review,

-16-



The percentage distribution of cumulative values of contract
demands, contracts and expenditures by program are illustrated
in Pig. 6. These percentages maintain almost the same rank in
these three variables. In the individual years the percentage
distribution of these programs, in the three varlables fluc-
tuates smoothly around their cumulative percentage distribu-
tion. Fig. 7 shows the range of percentage distribution of
these programs, 1950-1967, 1l.e,, the minimum and the maximum
portion (in percentages) these programs have in a year. The
aircraft program, for instance, reached a maximum of 52% of

the total value of contract demands in 1954, a maximum of 55%
of the total value of contracts in 1954 and a maximum of 45% of
total expenditures in 1958. The minimum share that this program
has 1s 22% of 1950 value of contract demands, 20% of 1961 value
of contracts, and 23% of 1950 expenditures.

6. THE DISTRIBUTION OF DEFENCE EXPENDITURES AND DEFENCE POLICY:

The breakdown of contract demands, contracts and expenditures by
program points out the importance of equipment programs of air-
craft, electronics and communications and ships, as these three
programs maintain about 58% of the total. The emphasis on pur-
chasing this equipment was a result of a defence policy adopted
by Canada after World War II. This was explained in the White
Paper on Defence of March 1964: (12-pp. 7)

"The post-war reorganization included, however, a number
of important innovations. The R.C.N. and R.C,.A.F. achieved
real, rather than nominal, equality with the Army. This
development reflected lessons of the Second World War, in
particular, the importance of both air and sea power., There
was a general belief that in any future war Canadat!s principal
contribution might best be made in the alr or at sea. It was
argued that as a nation possessing a relatively small popula-
tion but an advanced technology, with an historic objection to
conscription and separated by an ocean from any probable theatre
of war, Canada was well placed to supply air and naval forces
but at a disadvantage 1in supplying large land forces."

The new policy stresses on air and naval forces - both ensure
mobllility and speed when required. This direction was rather

necessary in developing a system of collective military forces
within NATO or NORAD.

John Gellner explained this situation in his articlc “Problems
of Canadian Defence"., (23-pp. 1-2)
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"Whether or not neutrality is worth anything in our days
is a debatable question, as radio-active fallout may kill
neutrals and belligerents without impartiality, but many
countries in the world have at least the choice of Jjoining
one of the two great power blocs or of remalning uncommitted.
Canada does not have this choice. The shortest routes bet-
ween the two main antagonists, the United States and the
Soviet Union, traverse our territory. We also form the
essential forefield of United States defence. 1In fact,
the latter depends sc completely on Canadlan cooperation,
which includes giving Americans access to ground installa-
tions on our territory, and use of our air space that secur-
ing this cooperation undoubtedly is an objective of U.S.
national policy, an objective which the United States must
achieve if it wants to be "secure". In brief we cannot be
neutral and we cannot sit out a clash between the two glants
on either side of us. These are facts which must decisively
influence our national policy."

This attitude adopted by Canada and other Western nations does
not mean aggression but it is a shileld against it. This
requires a continuous assessing of the power of the opponent
and the taking of counter-measures to build up enough power to
discourage an offensive act by him,

As George Washington put it, "if we desire to secure peace,
it must be known that we are at all times ready for war."
This readiness for war means that a nation, although seeking
peace, must carry its heavy burden, which is reflected in
continuous up-dating of military equipment at the expense

of civilian requirements.

IV DEFENCE MATERIAL AND THE ECONOMY:

Maintaining a reliable source of defence materials is a compli-
cated matter. We need to understand, among other things, the
strength of both the economy of the country and its industry,
encourage certain industries, and have an economy flexible enough
to meet the challenge of survival. This may also require sub-
gsidizing home industries which might not be competitive to
foreign ones so that 1n times of emergency, they can be
adequately reliable, though expensive., This policy is even
justified by advocates of free trade and competition, Adam

Smith wrote in 1776: (30-pp. 40)

“"The defence of Great Britain ..., depends very much upon
the number of 1ts sailors and shipping. The act of Navigation,
therefore, very properly endeavours to give the sailors and ship-
ping of Great Britain the monopoly of the trade of their own
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country. As defence ... is much more important than opulence,
the Act of Navigation is, perhaps, the wisest of all the
commerclal regulations of England.*

And again:

"If any particular manufacture was necessary, lindeed, for
the defence of the society, it might not always be prudent to
depend upon our heighbours for the supply; and if such manufac-
ture could not otherwise be supported at home; 1t might be
unreasonable that all the other branches of industry should be
taxed in order to support it. The bounties upon the exporta-
tion of British-made sail cloth, and Brititsh-made gun-powder,
may perhaps, both be vindicated upon this principle.”™ (Adam
Smith: The Wealth of Nations pp. 429-431-488-489).

Over the past hundred years, defence equipment has become
increasingly expensive, This fact inspired many economic think-
ers to study the economic impact of war. Prior to World War I,
geveral economists shared the idea that a war cannot continue
for a long time because the heavy expenses incurred can cause
serious crisis in the economy of countries involved, A
dlstingulshed preacher of this theory was Norman Angell¥*, a
British economist and pacifist who discussed this problem in
his book “The Great Illusion", published in 1910. He described
the economic absurdity caused by war and concluded that war
cannot last for long periods. This was proven to be untrue,
Though he was right in describing the economic consequences
yet, financial and economic factors could not deter the
explosion of war nor 1limit its lengthly perlod. Mr. Angell
based his unreallistic theory on the assumption that economic
factors are the sole motives behind the behaviour of indivi-
duals and nations, and since the losses outbalance the gailn,
then nations, according to him, will avoid this policy as

much as they can.

At the outbreak of World War I, the allied nations believed the
Germans did not have sufficient resources to fight a lengthy
conflict. On the other hand, the Germans believed in achieving
victory by a sudden and quick attack.

A German 1ndustrialist by the name of Walter Ratheneau* realized
the role raw materials play in warfare. Before the Declaration

of War by the allied nations against Germany, he discussed

his ideas with the Department of War. His ideas were very
impressive and the department asked him to study the problem

of raw materials and give his recommendations. Thus, a bureau

of raw materials for defence was established within the Department
of War, This bureau reported to the department shortages in raw

* Encyclopedia Britannlca
~19-



materials and gave the followling recommendatlions:

1. The German Government should control the use of raw
materials and prevent using them for luxuries,

2. The German Government should purchase raw materials from
abroad and take hold of any raw materials in captured countries.

3. The German Government should promote defence production at
home so as to avold dependence on foreign suppliers.

4, The German Government should encourage developing ways and
means to substitute rare materials with more available ones.

The concept of "War Economy" or "War Socialism" was thus coined
in Germany during World War I. This concept means that economic
activities should be devoted for one sacred purpose - military
victory. This term was rather a noverlty that introduced radi-
cal changes in the economic policy of countries concerned,

These changes were:

1. It put an end to the International Free-trade Policy, which
was based on free movement of goods and capital from one country
to another. The fighting countries tried to obtain economic
independence by manufacturing goods they required rather than
importing them., Governments protected their industry through
high tariff rates and prevented the export of materials that may
be of strategic importance to the enemy.

2. Governments became very active in regulating the economy,
During the war they even controlled the entire economy, the
commerclial fleet, allocation of essential food and prohibition of
manufacturing luxuries,

V THE ECONOMIC CONSEQUENCES OF DEFENCE PRODUCTION AND THE
ARMS RACE

A few years after the end of World War II, the Western nations
realized that a defence policy was a must and that their
unilateral policy of disarmament was not practical (10).

Defence agreements had to be formed; NATO was established in
April 1948 and its aim was crystalized in 1951 to become a sys-
tem of collective military forces. This was B new experiment in
international cooperation. The new approach adopted as such re-
quired assessment of the new situation, and the beginning of a
new era of military build-up, while public expenditures had to
be allocated for this purpose. As it was put by Ffrederic M,
Scherer, "a nation should weighits own costs against the costs
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of its enemy". (25 (b) - pp. 105). In other words, defence
build-up should be planned after assessing the military might of
the potential enemy. The cost involved in a defence build-up
forced treaty nations to divert substantially more of theilr
resources for defence.

Few years after the establishment of NATO, economists in
Western countries started to focus their attentlon on the
economic aspect of defence. The Director of the U.S., Defence
Mobilization explained this in his second report to the U.,S.
President: (33-pp. 11)

"Military power 1s much more than weapons of war and men
in uniform. It is also the power to produce. Like modern
gociety itself, modern war is constantly growing in its
technological complexity - in the size, intricacy, and
destructive power of machines in relation to the number of
men required for thelr operation.

Military power depends, then, on the ability of this
nation to produce more powerful and effective machines than
our potential enemies, to produce more of them and to pro-
duce them faster. This in turn depends upon the strength
of the whole basic economy in all of its interrelated
segments.,

An example will illustrate how munition production affects
the entire basic economy. Completion of our aircraft produc-
tion program will require huge quantities of aluminum,
Producing the aluminum wlll require an enormous volume of
electric power., Generating and distributing the electric
power will call, in turn, for great quantities of copper and
also aluminum. Each of the three industries which experience
the 1initial "chain reaction" impact will place demands on
transportation and productive equipment, which in turn are
heavy users of steel., The effects of the alrcraft program
could be treated in an endless number of additional steps
into every segment of the economy."

Advanced technology helped to support the design of dangerous
and highly sophisticated weapons, This was promoted by
increased expenditures on defence by many countries, especially
the United States. The production program for defence mobili-
zation, in the United States, e.g., is designed to fit the
present sltuation - a situation of indefinite, prolonged cold
war with the possibility of an all out conflict at any time,

As it 1s summarized in the 6th Report to the President of

the United States: (31-pp.7)
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"Thus, our goal is not a military production alone but rather
a many sided production build-up, which will give this nation
and the free world the maximum of military and economic
strength at whatever time it might be needed over a long
period."

The purpose behind this approach is that defence production
program is not supposed to reduce the output made available
for civilian consumption. The overall plan implies to main-
tain a standard of 1living at the highest level that can be
maintained while yet meeting the defence production target.
This program, in the United States, has accordingly been
aimed at four objectives:

1. Military Production: A growing output of superior weapons
to equip American and allied forces.

2. The military mobilization base-provision of the precductive
facllities, including machine tools and other production equip-
ment, which will enable the United States to swing rapidly
into all-out military production if the need should arise.

3. Basic economic expansion - building of the industrilal,
raw materials, and agricultural capaclty that 1s needed for
maintaining a large-scale milltary production program over
an indefinite period, or that would be needed as part of the
mobllization base for global war.

4, Consumer goods and services - within the limits set by the
above obJjectives, allowance for a high level of production for
current civillian needs.

The mobilization program launched in the United States after
World War II shows the importance of planned economy in the
area of defence production. The example glven earlier about
Germany on the outbreak of World War II and the recommendations
given by Walter Ratheneau to the German Department of War have
many elements in common with the recommendations mentioned above
in a report to the U.S. President from the Director of Defence
Mobilization., The important points to be mentioned are build-
ing relevant sections of the natlonal economy and ensuring raw
materials necessary are available, These are, in fact, neces-
sary guidelines to ensure necessary materials in wartime.

Similar ideas were published 1n official reports of the Federal
Government in Canada: (1l1-pp. 37)

"A defence program must be supported by industrial strength.

During a period of increasing military preparedness, armed
forces make a heavy call on the economy, both because of the

-22 =



large amount of equipment they require and because this
equipment must be kept up-to-date. New and better types

of aircraft, for instance, are continually developed and
put into production, and types in service become obsolete
before they are worn out. Large quantities of supplies are
also needed by the armed forces in thelr normal training
activity."

"And again,

“When modern forces go intc action, they must be supported
not only by large reserves of expendable supplies, such as
ammunition, gasoline and replacements for weapons and eguip-
ment, but also by factories capable of maintaining these reserves
at a high level. Even if the existence of adequate defence
forces ensure that they will not have to be used in combat,
the reserves of industrial strength must be maintained.

Canada is fortunate in having modern, efficient and growing
industries backed by great natural resources sufficlent to
provide the major requirements of arms and equipment."

The above explanation about the international situation and
the economic aspect of 1t - both served as guldelines to
establish the Department of Defence Production in 1951. The
functions and objectives are detailed in the next chapter.
The Department of-Defence Production, therefore, is assigned
an important role in defence production for the benefit of
Canada and its allies.
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VI THE INFLUENCE OF DEFENCE PROCUREMENT ON SELECTED SECTORS
OF THE ECONOMY:

The purpose of this section 1is to describe in general terms
only the influence of defence production on particular sectors
of the economy, mainly, on industry region and employment.

The expenditures on military procurement bring about the
question of their impact on the economy. Being part of total
expenditures on defence, there are conflicting views on the role
they play in the Canadian economy. On the one hand, defence

is viewed as a "burden", because of 1ts costs and diversion of
real goods and services to defence production. In other words,
it prevents or retards the satisfaction of many civllian needs.
This is described in a speech of the late President Eisenhower
in 1953:

“The cost of one modern heavy bomber is this:

A modern brick school in more than thirty cities.

It is two electric plants, each serving a town of 60,000
population,

It is two fine, fully equiped hospitals.

It is some 50 miles of concrete highway." (24-pp. 4)

On soclal grounds, defence spending ls undeslirable and civilian
alternatives are likely to have a preference. On security
grounds, however, available resources are alloted to military
procurement, This is dictated by the internatlional military
situation.

On the other hand, defence programs have indirect benefits,
because of numerous spillovers of technology and development
into the private sectors of the economy. To quote a study
prepared for the Parliamentary Committee on Defence:

", .. ... defence spending can, to cite a few of its
possibilities, provide an important stimulus to the level of
business generally, or in a particular geographic region;
reduce unemployment; maintain or advance technical competence,
lead to important new inventlions and improvements in the non-
defence area; stimulate foreign trade; and increase capital
investment.* (7-pp. 95)

In considering these benefits, it 1s not intended to view defence
spending as an essential element in economic activity without which
the economy could not exist. In fact, these expenditures are

part of the total demand for goods and services in the economy

and have many ramifications which go far beyond the initial

results of spending the defence budget. Compared with other
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types of public expenditures, defence procurement spending is
highly volatile and so the possiblility of large changes are
greater because it is subject to political pregsure.

a. INDUSTRY AND DEFENCE PRODUCTION

The Second World War influenced the industrial development of
Canada. Existing industries were expanded and many new industries
were established. The following quotation deplcts the extent

of war production effort:

“From the automotive plants came over 7C€0,000 mechanlcal
transport vehicles and more than 50,000 armoured fighting
vehicles; field, anti-aircraft and naval guns were produced
to the number of more than 40,000; more than 1,700,000 small
arms were manufactured, amunitions, chemicals and explosives
were produced in astronomical figures. From shipyards came
escort ships, mine-sweepers, landing craft and cargo vessels;
from alrcraft factorlies combat, patrol and trainer aircraft.
Instruments and signal equlpment were produced having a value of
$551,000,000. The output of steel, coal, lumber, metals and
basic materials was substantially increased, the output of
aluminum became greater than the peacetime production of the
entire world." (7-pp. 97-98)

During the 1950's and the 1960's, defence production spending
continued to influence industrial growth followlng the develop-
ment of the Korean War, Among the large Canadlan industries,
Aircraftv, Shipbullding and Electronics were affected substan-
tially by defence procurement. While statistics are not
avallable to enable measuring defence impact on these industries,
yet, the study prepared for the Parliamentary Committee on
Defence suggests the followlng estimates:

1., Aircraft and Parts:

- In 1950, the industry comprised 15 establishments
employing 10,500 workers,

- In 1955, the industry comprised 52 establlishments
employing 33,000 workers,

- In 1961, annual shipments amounted to about $304 million,
and defence spending on alrcraft program amounted to $231
million (76%).

- In 1962, annual shipments amounted to about $352 million,

and defence spending on aircraft program amounted to $244
million (69%).
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2., Shipbuilding:

- In 1953, the industry comprised 79 establishments employ-
ing over 22,500 workers,

- In 1953, annual shipments amounited to about $183 mlllion,
and defence spending on shipbuilding amounted to $99
million (54%).

- In 1955, the industry comprised 70 establishment emplioying
16,800 workers.,

- In 1955, annual shipments amounted to about $134 million,
and defence spending on shipbuilding amounted to 387
million (65%).

3. Electronics:

The influence on the electronic industry is precisely illustrated
in the following quotation of the Parliamentary report mentiorned
earlier:

*The industry has shown a truly remarkable rate of growth
since 1939, increasing by eighteen times, While a great deal
of demand came from non-military sources, defence has been and
still is a very important influence. In recent years estlimates
suggested that defence absorbed about 20-25% of Canadlian supply
while during the Korean War and World War II the evidence
indicated a much higher proportion". (7-pp. 100)

Being important for defence, these industries were encouragca
by the Canadian Government by means of capital assistance,
accelerated depreciation and other ways and means followed

in the contracting system of the Department of Defence
Production,

b. REGIONAL IMPACT OF DEFENCE FRODUCTION

The Parliamentary Report on Defence Production deplored the lack
of statistics for adequate economic anzlysis in this area. The
figures used in this report are restricted to Canadian prime
contracts only and take no account of subsequent transfer of
business between areas by subcontracting for materials and parts.
The rough estimates 1llustrate the following distribution of
Canadian Defence expenditures against prime contracts placed in
Canada for four major industries, 1962-1963:
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AIRCRAFT SHIPBUILDING ELECTRONICS INSTRUMENTS

TOTA)

$§ 000 $ 000 $ 000 $§ 000 § 00
Maritimes 5,777 6,674 2,460 - 14,91
Quebec 76,133 21,618 22,319 10,148 130, 21¢
Ontario 40,699 58 40,821 13,594 95,17:
Manitoba - 4,615 - - 8 4,62
Saskatchewan - - - - -
Alberta 2,637 - - - 2,637
British Columbia 204 11,476 6 - 11,68¢
Total 130,065 39,826 65,606 23,750 259,245

The data show that Quebec shares 50% of the total and Ontario
36% while the share of the remaining provinces is only 14% or
$34 million only. Moreover, these two provinces share 90% of
defence expenditures on aircraft and 97% of defence expendltures
on electronics.

Although this Parliamentary report is confined to industries in
which DND is a major consumer, yet it 1s necessary to examine
also industries 1n which DND consumes a small percentage of the
national total. A small industry supplying materials to a close
army camp, can beamajor employer within a given locality.

(26-pp. vl). A study prepared by the Atlantic Provinces Economic
Council shows that these Provinces are more reliant on defence
activities than Canada as a whole. 7.3% of the labour force
engaged in defence activitles as against 2.7% at the national
level (16-pp. 9).

Data are not available to find out whether defence industries are
the major employer in a particular region or the extent the
locality is dependent on defence industry. Indeed overspeciali-
zation in a region can create problems regardless of the type of
industry - whether defence or other. This 1s true for areas
entirely dependent on one trade such as timber cutting, coal
mining, railroads, and so on; however, speciallzation 1s more
dangerous if dependent on defence expenditures because of their
wide fluctuation and their beilng subject to political pressure.

-27-



c. EMPLOYMENT AND DEFENCE PRODUCTION:

The impact of defence expenditures on employment 1ln a given
industry is generated by direct and indirect factors:

1. Direct factors; defence contracts awarded to firms 1n
that industry.

i1, Indirect factors; these are sub-contracts, orders from
sub-contractors, and orders from those supplying sub-
contractors,

To estimate the net effect, 1t is necessary to deduct the

import portion of defence orders and alsc lmports meeting the re-
guirements of contractors, sub-contractors and suppiiers of
sub-contractors., Statistics required for these adjustments

are not available (30-pp. 11). Hence with the absence of
reliable information, only rough estimates can be used. By
means of input-output tables, Prof. G. Rosenbluth estimated

the contribution of defence procurement to employment as

follows (30-pp. 15-16):

"Defence accounted for the employment of over 90,000
individuals in private business. The overall ratio of
defence employment to total employment (4.2%) was very
close to the ratio of defence expendlitures to total net
output (4.1%). It should be stressed that the estimates
of both defence employment and total employment are very
rough indeed."

Moreover, no information is available with regard to the
break-down of the estimated number of employees by type of
profession, A study, in this fleld in the United States
shows a relatively high proportion in the professions and
skilled occupations employed in defence industry (18-pp. 76):

"Of the estimated 2.6 million persons employed directly
and indirectly in all private industries providing defence
goods and services 1n 1960, it 1s estlmated that over 380,000
were professional and technical workers, Another 545,000
were skilled craftsmen., These proportions are very high
relative to national average ..."

The dilscussion in this sectlon gives a general view of the
impact of defence procurement. Though, some aspects were
mentioned, there are more points that should not be overlooked
such as the influence on research and development, training,
education, infrastructure and so on. Thus the impact of the
total defence budget may give a better picture than just
defence expenditures on goods and related services. The
former areas are beyond the scope of this paper. Selected
data, however, are given in Figures 2-3 and Tables 3, 4, and

5 of Appendix B.



VII THE ESTABLISHMENT OF THE DEPARTMENT OF DEFENCE PRODUCTION
AND THE PROCUREMENT FUNCTION

On April 1,,1951, the Department of Defence Production came into
being following the proclamation of the Defence Production Act
of the same year¥*,

The purpose of this establishment stems from the Government's
decision to embark on a policy of civilian procurement of the
requirements of the three armed services. That policy had

been consistently followed since 1939 and finally brought forth
the establishment of the department after a number of histori-
cal developments:

1. The Defence Purchasing Board:

The Defence Purchasing Board was established on July 14, 1939,
after an act was passed in May of the same year. The principles
involved were:

a. To control and 1limit the profits with regard to
munitions of war., It aimed at a limitation of profits to a
maximum of 5% of the capital use in the productlion of the
articles purchased.

b. To separate the awarding of munlition contracts from
the Minlster of National Defence, and establish a non-political
board.

2. The War Supply Board:

This agency was set up on September 15, 1939, according to the
War Measures Act to supplant the Defence Purchasing Board. It
started operations on November 1, 1939, This Board was
responsible to the Minister of Finance,

3. The Department of Munitions and Supply:

The discussion in Parliament in September 1939, regarding the
supply of war material, finally lead to the establishment of
the Department of Munitions and Supply. However, the Act was

proclaimed on April 9, 1940. The reasons that lead to this
establishment are as follows:

a. There was a need for a flexible and dynamic agency to

carry on duties of the Boards previcusly established and to
coordinate thelr activities.

* See items 3 and 6 Appendix "C%,
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b. During war time, it was hard to place a contract on the
basis of 5% profit provision. Different basis, therefore, had
to be adopted for profit limitations.

This Department operated under a combination of the
Special Act, which created the Department and the War Measures
Act and therefore, had extraordinary powers to carry its
function, such as the command of production, determinaticn
of priorities and negotiation of contracts.

4, The Canadian Export Board:

This agency was established in January 1944 to handle procurement
of civilian type supplies for foreign governments. DBecause of
the relation of this functlion to the ordinary export trade of

the country, thils agency was established as a part of the
Department of Trade and Commerce.

5. The ‘Department of Reconstruction and Supply:

The functions of the Department of Munitions and Supply were
transferred on December 31, 1945, to the Department of
Reconstruction and Supply.

6., Canadian Commercial Corporation:

In carrying out the operations of the Canadian Export Board, it
became apparent that the contractual relations with the purchases
and the supplies would be materially simplified i1f the contracting
agency were a Crown Corporation, capable of contracting in its

own name rather than having all transactions with the Crown.
Accordingly, in May 1946, by an Act of Parliament, the Canadian
Commercial Corporation was brought into being and took over the
operations of the Canadian Export Board. Like the Board, CCC

was part of the Department of Trade and Commerce.

7. Department of Trade and Commerce:

While the volume of CCC procurement of civilian goods for
foreign governments was increasing, the direct procurement
activity of the Department of Reconstruction and Supply on
behalf of DND was decreasing. The war was over, and it was

no longer felt appropriate that purchasing should be carried
out under the special emergency powers that had been found
necessary during the war., By this time, the volume of
purchasing through CCC on account of Foreign Governments had
risen to an aggregate greater than the amount of purchasing
belng done on behalf of DND, A good many of the staff who had
been in the Department of Munitions and Supply had by then
transferred to CCC and it was apparent that there was no useful
purpose to be served by maintaining two procurement agencies.
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In February 1947, under appropriate authority, the procurement
for the Department of National Defence was taken over by the
Minister of Trade and Commerce from the Minister of Reconstruc-
tion and Supply, and arrangements were made for the Minister of
Trade and Commerce to utilize CCC as his agent in purchasing the
requirements of the Services. It should be noted that, while
the Canadian Commercial Corporation acted as a principal in
dealing with Foreign Governments, it acted only as an agent

of the Minister in procurement of the requirements of the
Canadian Services. It performed as the Minister's agent the
same general functlons for the services as had been performed
by the Department of Munitions and Supply, namely, the receipt
from the services of details of their requirements, the can-
vassing of the market to determine the best source of supply,
the awarding of contracts, and the follow-up deliveries,

It d1id not assume any responsibility for inspection, nor did it
pay the suppliers, these two functions being the responsibility
of the Department of National Defence., The size of the opera-
tion is indicated by the figures for the year ended March 31,
1948, which was the first full year of operation of the CCC.

In that year CCC handled for:

No. of Contracts Value
DND 45,000 $82 millions
Foreign Governments , $88 millions

and Other agencles

From that point on, the purchasing on behalf of DND steadily
increased.

No. of Contracts Value
FY 1948-49 65,000 $145 millions
FY 1949-50 84,000 $221 millions
FY 1950-51 112,000 $676 millions

At the same time, the business on behalf of foreign governments
and other agencles steadily decreased.
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8. DEPARTMENT OF DEFENCE PRODUCTION:

On April 1, 1951, the Defence Production Act (15 George VI
Chapter 4) came into force and provided for the establishment
of the Department of Defence Production, in order to carry out
the procurement functions of Canada's expanded defence progran,
The new Department assumed the responsibility previously dis-
charged under the direction of the Minister of Trade and
Commerce by the Canadian Commercial Corporation, insofar as
defence procurement was concerned, and by the Department of
Trade and Commerce relating to essential materials under the
Defence Supplies Act (19 George VI Chapter 33) and the
Essential Materials (Defence) Act (14-15 George VI Chapter 6).

Various steps were taken in the Department of Trade and
Commerce in anticipation of the coming into force of the
Defence Production Act and the setting up of the new
Government department.

Included in these arrangements were the steps necessary to
provide for the transfer of the bulk of the staff from the
Canadlan Commercial Corporation to the new department. It

was decided to retain the Canadian Commercial Corporation as

an entity, for substantially the purpose for which it had been
originally created, namely, to facilitate the carrying out of
transactions with other countriles. This was really the same
function for which war supplies had been incorporated in the
Department of Munitions and Supply days. It proved a very
successful arrangement. With the creation of a special depart-
ment, however, there was no need for a Crown Company to act as
an agent for the Minister of Trade and Commerce in connection
with procurement in Canada of defence requirements. Actually,
as the situation stands today, all procurement, whether for
Canadian account or the account of other countries, is, in

fact, handled by officers of the Department of Defence Production,
but to facilitate the contractual arrangements, the transactions
with the purchases outside of Canada are processed through the
Canadian Commercial Corporation,

The main responsibility of the Minister of Defence Production
are provided in sub-section (2) of Section 9 of the Act which
provides that:

l. The Minister shall have the exclusive authority to buy or
otherwise acquire defence supplies and construct defence projects
required by the Department of National Defence.

2. The Minister 1s also required to "examine into, organize,
mobilize and conserve the resources of Canada contributing to,
and the sources of supply of "defence supplies". Defence
supplles are defined 1n the Act but, in general, are all those
articles, materials, substances and things required or used for

-32-



the purposes of the defence of Canada or for the cooperative
efforts for defence being carried on by Canada and associated
governments. The responsibillities of the department can,
therefore, be summarized as follows:

a, The procurement of all requirements of the Department
of National Defence.

b. Steps necessary to ensure adequate supply of materials
to support the defence procurement program,

The Defence Production Act was enacted to provide specilal

powers to the Minister, to the end that requirements of

defence should be met in priority to other demands on

available supply. These special powers were adequate to meet

the situation which resulted from the decision to embark on a
substantially expanded defence program. The special powers of the
Defence Production Act were broader than that of the Munitions
and Supply.

a. DEPARTMENTAL ORGANIZATION:
The organization of the new department was planned to assist
in the procurement of the required goods and services. At
that time, the organization consisted of (6-1951):

a. Three line branches serving as purchasing units.

b. . Five administrative and service branches

a. The 1line branches are: Production, General Purchasing
and Materials,
1. The Production Branch:
This branch procures commodities for which special military
specifications must be met and special production facilities
must be used, Such iltems as ships, military vehicles, electro-
nic equipment, etc., fall into this category. The branch is
sub-divided into divisions which have specific fields such as
alrcraft, electronic and communication equipment, shipbuilding,
etc. It also includes Defence Construction (1951) Ltd., a
Crown Company responsible for military construction.

2. The General Purchasing Branch:

This branch procures commodities which are either of standard
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commercial types or of specifications not greatly different
from commercial ones. Examples of these commodities are
clothing, food, fuel, etc,

3. The Materials Branch:

This branch is concerned with ensuring the availability of
essential materials for defence purposes, the development

of resources, and the procedures governing essential imported
materials which are under restrictions in the country of
origin. '

b. The five administrative and services branches are
auxiliary to support the line branches. They are: the
administrative, the financial adviser's comptroller, the
legal and the economics and statistics branch, The latter
has an important function (as described in DDP First Annual
Report, April-December 1951).

1. To provide an economic appraisal of Canada's defence
production effort.

2, To complle statistical data relating to the whole defence
program,

3. To maintain a continuous review'of expansion projects of a
defence-supporting nature.

4. To prepare reports and memoranda on the developments taking
place in industries produclng strategic materials.,

Throughout the years, the volume of purchasing increased
substantially. Thls volume required more buyers wlth advanced
technical ability. These developments, therefore, brought about
frequent changes in the organization of the department. The
three buying branches were increased into six and several auxi-
liary branches were created for the purpose of investigating
purchasing problems and improving the quality of buying systems.

b, PROCUREMENT POLICY OF DDP (6-1951):

Procurement by the department is for the most part, based on
requests from the Department of National Defence or other
agencies. When an 1ltem is required by the Department of
National Defence, an inquiry or Contract Demand '1s submitted
to DDP giving the specification required and estimated value.
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In general, items required by DND are peculiar in quality and
type due to its usage. This involves special difficulty in
purchasing because such items are not produced for the masses
but they are designed according to a specific purpose., As a
result, buying procedure has to be designed to allow an
acceptable level of profit to encourage competition among
producers in the production of defence materials. The vehicles
to this purpose 1s the type of the financial terms of contracts
normally entered into by the department. They are six in number:

1. Fixed Price Contracts:

This type, which is most frequently used, is awarded on the
basis of competitive tender. Usually the contract ls awarded
to the tenderer with the lowest bid, though there are factors
that Justify departure from this principle such as delivery
dates, capacity of contractor to produce the goods as well as
hls past% records.

2, Negotiated Fixed Price Contract:

This type provides for cases where an item can be obtained from
only one source of supply. This applies in situations where
spare parts for items already in use are required,

The other four types of contracts, in fact, are speclal cases
of the previous two. They are applicable in cases where the
price cannot be fixed.

3. Ceilling Price Contract:

This type is employed where benefits of volume production
occasioned by military requirements cannot be determined accurately
in advance and when contract price can be calculated only on

the basis of commercial experience.

4, Target Price Plus Incentive Contract:

This type 1s applied when an item is produced in Canada for the
first time. 1In this case, the target price 1is based on the

price of similar imported items. The contractor is paid his actual
cost, and a fee which 18 calculated as an agreed percentage of

the target price plus a bonus if the contractor reduces costs

below the target price,

5. Cost Plus a Flxed Fee Contract:

This type is applicable in cases where costs cannot be known 1in
advance. Hence, an increase in costs do not resuvlt in increased
profits or fees to the contractor.
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6. Cost Plus a Fixed Percentage of Costs:

This type 1s similar to the previous one (Type 5) except that
a fixed percentage of costs 1s paid instead of a {ixed fee.

The purpose behind the diversification of the financial terms of
contracts is to create an environment of encouraging new lines
of defence industry in Caznada., To be a pioneer in a new field
may turn to be fatal. Therefore, DDP has to interfere so that
to ensure coverage of cost and a minimum amount of profit for
the entrepreneur for a take-off period.

c. ASPECTS OF MILITARY PROCUREMENT POLICY:

The U.S. Department of Defence practice similar financilal terms of
contract that DDP follows in the purchasing process. The impact
of this policy is frequently studied by economic committees

of the Congress and the reports are published for the public,
These studies indicate the characteristic of defence procure-

ment policy in the U.S., however, similar surveys are not con-
ducted in Canada, and thus comparison of findings 1is impossible.
The following are selected findings: (36-pp. 5)

1. The procurement of U.S, Department of Defence 1s highly
concentrated. A relatively small number of contractors receive
most of the dollar value of the defence contract awards., In
fiscal year 1968, the 100 largest defence contractors were
awarded 67.4% of the total defence contracts, the highest
percentage since 1965, To get on the list of the top 100 in
fiscal year 1968 required $50 million in awards, up from $46
million in fiscal year 1967. These large contractors generally
have assests of $250 million or more. Small firms (as defined
by the Small Business Administration) received only 18.,4% cf defence
prime contracts in fiscal year 1968, down from 20,.3% in fiscal
year 1967 and 21.4% in fiscal year 1966,

2. The larger, dominant defence firms tend to hold entrenched
positions. Eighty-four of the top 100 firms appeared on both
the fiscal year 1968 and fiscal year 1967 lists., Eilghteen of
the top 25 in 1967 were 1n the top in 1968, The same five
companies received prime contract awards of more than one
billion each in fiscal year 1968 as in fiscal year 1967,

3. More business 1s done through non-competitive rather than
competitive contracts.

4, In some speclfic areas of military procurement the
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government does business not only with sole source suppliers,
but with absolute monopolies. The nature of the purchases and
the limited quantities may not be adequate to justify more
than one producer. For this reason, the Federal Government
must improve its capability to control procurement costs in
the absence of competition.

5. The report revealed inadequate means to control cost in
non-competitive types of contracts:

a., The price of a contract is negotiated on the basis of
cost estimates submitted by the contractor. An inflated esti-
mate can result in an inflated price unless the Department of
Defence can properly evaluate estimated cost data. Yet the
survey indicates that the Department's ability to adequately
analyze cost data 1s severely limited by the lack of infor-
mation on profitability, the absence of data on sub-contracting
and so on,

b. Cost estimation presently relies extensively on past
experience, that is, historical costs are used to provide
estimates of the future costs of proposed weapons system,
Historical costs refer to the actual costs of performing
earlier contracts. They are often insufficient and mislead-
ing guides to estimate costs of new contracts.

The committee recommended a new approach termed “should-
cost" to determine the amount that weapons systems or products
ought to cost given attainable efficiency and economy of ope-
ration. The methods of determining "should-cost® figures is
based on a combination of industrial engineering and financial
management principles. Briefly, a study is made at a contrac-
tort's plant of each of the cost elements of the contractors
operation to ascertain what the product should cozst the
government, assuming reasonable efficiency and economy on the
part of the contractor.

c. Little is known to the Department of Defence about
defence profits. First, it deflnes profit as a percentage of
cost, and does not report profits as a return on investment.
Second, the Department of Defence does not obtain complete
information about profits on firm fixed price contracts,

Third, without uniform accounting standards, it is difficult

if not impossible, to discover the costs and profits in defence
production, without excessive toil. The reason for this is that
contractors are not required to maintain books and records on
most defence contracts.
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The committee recommended profit on the basis of investment
rather than on the basis of cost. If 10% profit is allowed on
a contract of a weapon that costs one millicen, then that would
produce a $100,000 profit for the contractor. If a contractor
could use government owned equipment, then he may have relatively
small investment in that contract. In such a case it is more
accurate to measure hils profit as a percentage or return on
investment. If his investment was $500,000, then his §$100,000
profit calculated on the previous basis is 20%.

The committee used the following example showing how a low
profit as a percentage of costs can be misleading. Thils 1s a
case brought before the Tax Court involving Air Force contracts
(North American Aviation Inc., Vs. Renegotlation Board, 1962).
In that case, while the contract provided for 8% profits as a
percentage of costs, the Tax Court found the contracts returned
612% and 802% profit on the contractors investment in a two
succeeding years. In that case 99% of the contractors sales
was to the government.

In a special survey Prof. M, Weidenbaum examined the profit
margin of defence contractors that are doing more than three
quarters of their business with the government and he compared
his findings with non-defence industries of similar size. His
study revealed that for the period 1962-1965 net profit as a
percentage of stockholders investments was 17,5% for the
defence contracts and 10.6% for the industrial firms (36-pp. 16).

While this study was performed in the U.,S. for the Department
of Defence purchasing, however, nothing can be said about its
applicability to DDP purchasing on behalf of DND. Indeed, the
findings of this study and the similarity of purchasing practices
in U.S.A. and Canada may lead to a conclusion that a similar
examination of the Canadian case is rather necessary to find
out practical guide-lines to DDP purchasing policy.

The committee of the Congress concluded the survey with a
number of recommendations and some are selected here as they
may be applicable to DDP purchasing policy:

‘1, The Department of Defence should collect adequate statisties
about the procurement process including profitability, status of
program costs, sub-contracting, military prices, cost allocation,
performance, efc., to establish a base for a reporting system to
be brought to the attention of the taxpayer.

2. The Department of Defence should conduct a comprehensive
study of profitability in defence contracting. The study should
include ‘historical and actual profits considered both as a
percentage of costs and as a return on investment.
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3. The Department of Defence must require contractors to
maintain books and records on firm-fixed price contracts
showing the costs of manufacturing all components in accord-
ance with uniform accounting standards,

4., Large contracts amounting to hundreds of millions of dollars
and extending over several years should be broken down into
smaller, more manageable segments,
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VIII CONCLUSIONS OF PART A

1. The main characteristics of DND expenditures on behalf of
DDP purchases are instabiiity and high fluctuation related to
international military tensions. During the eariy frifties of
the arms race and the Korean War, substantial funds were allo-
cated for strengthening Canada's armed forces to take part in
international defence arrangements. In 1952, for example, they
accounted for:

5% of GNP

26% of Federal Expenditures
41% of Federal Expenditures on gcods and related services
63% of total expendlitures on defence

During the late sixties, there was a signifilcant decrease as
they accounted for:

0.8% of GNP

5% of Federal Expenditures
26% of Federal Expenditures on goods and related services
28% of total expenditures on defence

While during the sixties these expenditures are not significant
in terms of GNP and other National Acegeunts indicators, yet
their impact may be substantial 1In terms of specific industry
or specific location.

The economlic aspect of defence expenditures contitute an
immediate potential for examination and study. On the one
hand, purchasing and expenditures can be timed to the require-
ments of monetary and fiscal policy., On the other hand, they
can be used to promote certaln types of industry or to develop
certain reglons,

2. During the period under review, 67% of these expenditures
were spent on five programs for procurement of military equip-
ment: Alrcraft, Armament, Electronics and Communications, Ships
and Tank-Automotive-Rallway. Thirty-three percent of expenditures
were for eight subordinate programs, such as fuels and lubricants,
clothing and equipage, food and subsistence, construction,
constructlon equipment, production equipment, etc. The
concentration on the equipment program was planned to achieve
mobllity of the armed forces and speed when required. Thiz

idea was expressed in the "White Paper on Defence" of March

1964, which states that Canada's principal contribution might
best be made in the air or at sea, but was at a disadvantage

in supplying large land forces,

3. Following this policy, the Canadian industries most
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influenced by DDP contracts are: Aircraft, Communications,
Shipbuilding, and since most of them are located 1in Quebec
and Ontario, the two provinces happen to recelve the highest
share of these contracts. Other industries may share a very
small percentage of the total, however, 1T is necessary to
break out data by location to find the contribution of an
industry to a particular location,

4, No data are avallable for the influence of DDFP contracts

on the level of employment in industries supplying defence
materials. A rough estimate shows that nearly 90,000 employees
are involved. These estimates could not be broken out by type
of skill or profession. A study performed in the United States,
however, indicates a high ratio of professional and highly
skilled employees 1n defence oriented industries. Nor could
the estimates be distributed by province or region. A study
published by the Economic Council of the Atlantic Region,
revealed that the Atlantic Region is highly dependent for
employment on defence expendltures - 7,3% of the labour force
was engaged in defence activities, a ratio higher than the na-
tional level.

5. The defence of a country requires the dlversion of resources
from civilian to defence project and to promote defence industry
in order to have a reliable industrlal base for use in time of
emergency. A reliable source of this nature may even require
subsidizing defence industries at the expense of ncn-defence
industries.

6. The. increasing cost of defence equipment could not deter
the outbreak of war, as some pacifists tend to believe. This
concept was shown to be an 1llusion when World War I erupted.

The heavy burden of defence expenditures, however, ralses the
question of their impact on the economy and many economists try
to investigate the economic aspect of defence expendltures and
the requirement of governments to regulate the economy in order
to achieve military victory. This policy was followed by
Germany during World War I and was named “"War Economy"” or “War
Socilalism*,

7. The arms race which started during the Korean War, created

a situation of indefinite prolonged cold war with the possibi-
1ity of an all .out conflict at any time. Substantial amounts
were funnelled for defence purchases, It was necessary to adopt
& flexible economic policy to accomodate increasing expenditures
for defence. Economists in the United States recommended that the
best pollcy to be followed in maintaining defence production is
not to reduce the output made available for civilian consumption.
Flexible economic planning implies the maintainance of a high
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standard of living, while meeting defence production targets.
The main objective 1s to achieve expansion in increasing the
industrial raw materials and agricultural capaclty required
by both military and civilian production,

8. To ensure a reliable source of sophisticated weapons in

time of war, countries had to establish an industrial complex

to produce military equipment and other strategic materials.
These establishments employed a high percentage of qualified
professionals and highly skilled labour and became dependent

on government defence contracts. A decrease in government
expenditure through a policy of disarmament produces unemploy-
ment of professionals and skilled employees. The influence of a
change in policy toward defence procurement may be different
from one region to another and from one industry to another,

9. DDP was established in 1951 as the exclusive agent to
purchase goods and services on behalf of DND. Prior to 1951

and since the outbreak of World War II, the defence procurement
function was performed by six agencies. DDP was given authority
broad enough to ensure an adequate supply of material to support
defence procurement programs. In general, the DDP function is
comparable to that of a private purchasing agent who may find it
necessary to study markets, plan a purchasing policy and cost
its operations.

Studies need to be conducted continuously to resolve purchasing
problems and propose optimum solutions. A study submitted to

the United States Congress, e.g., revealed that most U.S.
Department of Defence purchasing 1s through the placing of

large contracts amounting to hundreds of millions of dollars

and extending over several years, Since managing these contracts
is rather difficult, it was recommended that the larger contracts
should be broken down into smaller more manageable segments,

10. 1In the acquisition of weapon and military equipment
government 1s the sole customer., Competition is limited to the
few suppliers who have technical competence and financial
resources. A large number of purchases, therefore, is made on
a sole source basis. This situation requires the government

to take an active part in investigating costs, profits and in
control of purchasing procedures,

11, In order to investigate the area of defence expenditures,
adequate statistics must be compiled. The lack of statistics

has been pointed out by Canadian and American experts and both
recommended adequate reporting to the public about the impact

of defence expenditures.
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FORECASTING MODEL

DISTRIBUTED LAG ANALYSIS
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PART B - FORECASTING MODEL: DISTRIBUTED LAG ANALYSIS

This part has two purposes:

1. To build up a quarterly prediction model for:

a, Value of contracts from value of contract demands
expected

b. Expenditures from value of contracts
2. To find out the distribution of lag between:

a. Placement of contract demands and contracts

b. Placement of contracts and expenditures

This model 1s based on a priori information about purchasing
procedures in DDP,
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IX A PRIORI INFORMATION USED TO BUILD UP THE MODEL

1. THE PROCESS OF PURCHASING IN DDP

DDP starts functioning when it receives a contract demand

(a requisition) from a customer. An Allocation Section which
receives these documents distributes them among the buying
branches as per type of goods required. The branch, in turn,
assigns the requisition to a buyer who studles the specifi-
catlons, and communicates with contractors in that field
either through direct negotiation or through competition -

as a first step before placing a contract. Generally,
payment against a contract may be made either:

1. After goods have been shipped by contractor. This is the
case when goods are produced commercially.

or

2, In the form of a progress payment, after a contract is signed
and later when goods have reached a certain stage of production,

The analysis, thus, 1s based on the relationship of the three
milestones of the purchasing process, namely, contract demands,
contracts and expenditures. Expenditures are the last stage of
the procurement process as they are made after final product

1s completed, unless a progress payment is involved in the
contract. From the point of view of the economy, the impor-
tant stage is the placing of the contract, because the
production process hegins after the supplier accepts an order
and signs a contract with DDP, This is explained by M. Lee
(70-pp. 154):

"As the industries take steps to fill the order, employment,
output, and income payment are affected. This implies that the
impact of defence procurement on GNP (through employment, income,
output and inventories) is felt prior to the expenditures stage.
In fact, expenditures and delivery or shipment usually signal
the end of the impact of a given defence procurement. Because
of this, it is not the sale or the expenditures but the letting
of new orders that should be investigated to measure the impact
of defence procurement on the economic activity.”
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2. MULTICOLLINEARITY:

The three variables to be used in the proposed model have wide
fluctuations from one quarter to another. The fluctuations are
caused by the methods with which data are complled as explained
later in this chapter. As a result, the lagged quarterly values
of the independent varlables do not have a high coefficient of
correlation and multicollinearity does not occur in this case.

3. SEASONAL ADJUSTMENT OF DATA:

In this study, the time serles data were not deseasonalized.
This was done following the argument presented by M. Nerlove (77)
which states that:

a. Deseasonalization procedures remove far more from the
series to which they are applied than can properly be consldered
as seasonal,

b. If the relation between two seasonally adjusted series
in time 1s compared with the corresponding relation between
the original series in time, it 1s found that there is a dis-
tortion due to the process of seasonal adjustment 1itself,

Both defects impair the usefulness of the seasonally adjusted
series as indicators of economic conditions.

The seasonal component of the series does not seem to be a
major problem, since defence purchases are more related to
irregular rather than seasonal factors. A test of the three
series shows that the contract series has no seasonality,
although contract demands and expenditures have seasonality
due to budgetary policy.

In a more recent article (78), Nerlove reversed his ideas and
admitted that seasonal adJjustment may aid the business analyst
in his tak of appraising economic conditions. Better results
could be obtained in this study if data were adjusted or if
seasonal dummy variables had been introduced in an attempt to
net out the effect of seasonality of the unadjusted time series.

4. EXPLANATORY VARIABLES IN THE MODEL:

A varlety of explanatory variables were utilized in studies on
government purchasing conducted in the United States. Studies
conducted separately by Lovell (72) and Sults (85) show that
orders of the U.S, Department of Defence have an immediate
impact upon inventories, Galper and Gramlick (57) used
capaclty utilization as an independent variable in their
model. In this-thesis no attempt is made to use these
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variables for the following reasons:

a. Data used include not only goods which portion cannot
be identified. They also include related services to the
purchased goods such as, Repair and Overhaul, Modification
and Maintenance, Research and Development, etc. ... The
portion of these services cannot be identified either.

b. The major portion of DND expenditures on goods and
related services 1s for heavy military equipment (67% of
Annual expenditures, see IV-5 above) and due to their nature,
little or no inventories are accumulated by industries concerned
in anticipation of contracts. The remaining of the expenditures,
which is only a small portion (33%) is for a varlety of goods
produced commercially in big quantities. The impact of defence
expenditures on the inventories of this type of goods is also
doubtful because the share of DND in its consumption is negli-
gible, compared to the share of private consumers, Hence,
inventories should not be included.

The explanatory variables used in this model are lagged value
of contracts to estimate expenditures and lagged value of
contract demands to estimate value of contracts.,

5. LAGS AND LEADS IN PURCHASING AND EXPENDITURES:

DDP purchasing on behalf of DND is comprised mainly of high
value major equipment and large number of low value contracts for
subordinate materials. This characteristic dominates the
pattern of DDP purchasing throughout the years. While the
purchasing of subordinate materials can be completed 1in a

short period, however, the purchasing of major equipment
requires a long period and is extended to several quarters.

A requlsition submitted by a customer, a contract placed by

DDP and expendltures agailnst the contract - are the three
milestones of any procurement which do not always happen in

the same quarter. In general, there is a lapse of time between
one step and another. This lapse of time differs in accordance
with the procurement program, The purchase of a newly designed
equipment, for instance,is different from the purchase of
equipment produced commercially. In the latter case, expendi-
tures are performed after delivery of goods to destination,
while in the former case, expenditures are paid in instalments
after completing certain stage of fabrication. Furthermore,
fabrication of certain equipment may extend to several quarters.

In such cases, the phenomena of cause and effect is termed by

Koyck (68-pp. 2) as, "the economic reaction®" which is, in his
words, "a process in time". Part of the reaction may be worked
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out after the lapse of one period, another part of the reaction
taking place during the second period and so on until affer a
certain number of periods the total reaction is worked out and
payment is completed, "In other words, economic reactions have
certain time-shape." To summarize it in his words (68-pp. 6):

"The reaction of the dependent variable to the independent
will not be concentrated in any one point of time, 1t will be
spread over a period of time. The general case .is that there
will be a distributed lag, long or short, in the reaction of
the dependent variable to the independent.”

Fox explains the idea further (39-pp. 341):

“The basic idea of an economic reaction which 1s spread
over a number of time units is intulitively obvious, and has
been put forward by various economists. Uiless the unlts are
extremely short, it has also seemed safe to assume, in most
practical instances, that the largest adjustment to a change
in an independent variable would take place in the first
time period, a smaller one in the second time period and so
on, until the remaining adjustment (if any) become impercep-
tible."

The explanations outlined above show that there are lags and
leads 1n this type of economic activity.

a. Between value of requisitions and value of contracts
there is always a lag caused by institutional factors, such
as time required to study customer requisitions by DDP buyers,
invitation to tender, selection of the right contractor, and
other administrative procedures to be followed regularly.

b. Between value of contracts and value of expenditures,
there is either a lag, or lead or both in the same program,

1. A lag is caused by the following factors:

1. Technological Factors: These factors are related to
the fact that production of durable goods requires time. The
preparation of ready made material also requires time because
a contractor is supposed to supply goods in a certain packag-
ing to a certain destination.

i1, Institutional Factors: Cheques are only issued after
bills have been received, inspection of eguipment has been
completed, cost audits have been made, or administrative back-
logs have been overcome.

2. A lead 1s caused by the fact that in special cases progress
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payments are made to firms by the government as equipment reaches
various stages of fabricatlion. Thus expenditures for certain
goods are spread over a period of time, and do not necessarlly
happen after final delivery of goods,

Since both lags and leads may happen in the same program, the
influence of one effsets that of the other., The lag characteri-
stic, however, is dominant in purchasing patterns because pur-
chasing with lags takes place more often than purchasing with
leads.

In this discussion, it is assumed that future tends to move like
the past, "since without some continuity between past, present
and future, there would be little possibility of successful
prediction". (37-pp. 3). The proposed econometric model assumes
also continuity in the fundamental structurs and interrelation-
ships of this activity.

6, DISTRIBUTED LAGS IN ECONOMETRICS:

The use of the lag distribution in econometrics was attributed

by Griliches to Fisher and Tinbergen back in the 1930's.

However, more pioneering work was done in the same field within
the business cycle literature under the gulse of different
concepts: “dynamic multipliers",“flexible accelerator" and "habilt
persistence", As a workable technique used in econometrics,

the distrivbuted lag was developed in the work of Koyck, Cagan

and Nerlove (58-pp. 16).

While Irving Fisher (1937) proposed a linearly decreasing

ad justment pattern, Koyck assumed a geometrically or exponen-
tially decreasing response. According to Fisher, if the
adjustment in the first period accounted to (say) five units,
the further adjustment to the initial stimulus would be four
units in the second perlod, three units in the third periodg,
and so on. According to Koyck, the response in Year 1 was
equal to a certain percentage of the response in Year 0, and
so on,

Almon (46-47) made I. Fisher's proposal more flexible in the way
that the coefficlent are expressed as a polynomial with a degree
to be chosen in advance (42-pp., 479). It was applied by Almon
on problems of lag distribution between capital appropriations
and expenditures.

The distributed lag models that were examlned for this study are
as follows:
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1, Bayeslan approach (73)
2, Frequency domain - Spectral analysis
3. Time domain:
a. Geometric distribution - Koyck model
b. Pascal lags
c. Jorgenson: rational polynomial
d. Almon's technique

In all these alternatives, a priori data are required regarding
the pattern of lag, or the minimum or maximum lag, etc. ...
Unfortunately, these data are not avallable. Therefore, the
multiple regression approach 1ls adopted. The coefficlent of
regression of the lagged independent variables are divided by
their absolute value to find out their contribution to the
dependent varilable, They are thus normalized, cumulated and
charted in Fig. 26 for the individual programs for contract

to expenditures and for contract demands to contract.

7. THE NATURE OF DATA CCMPILED:

Data compiled with respect to three stages of procurement process
under the three mllestones consist of a heterogeneous type of
goods and services that are 1ndependently purchased. These data,
therefore, are classified under a number of homogeneous groups
called procurement programs. They are thirteen in number and

are explained in Appendix "A" of this thesis. Since each prog-
ram has 1ts own purchasing specifics, the proposed model,
therefore, will be adjusted to each program separately.

X THE MODEL

The model consists of two equations, one is behavioural and one
1s an identlty:

a. For predicting expenditures from value of contracts,
the model is:
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b. For predicting value of contracts from value of contrace
demands, the model is:

(1a) Xi =§(ZO is .Proérc.m ned, ...,... ,Pfogfqm no. 13
r'y L) N ~n

(20) X = 0, 400, + K ¥, s K )g

having
Y = Expendltures
X = Value of Contracts
Z = Value of Contract Demands

i,...,13 = The 13 procurement programs defined in

Appendix "A",

Equations (1) and (2) will be developed only
since equation (1) is identical to 1(a) and
equation (2) is identical to 2(a).

The actual quarterly data for contract demands, contracts and
expenditures are shown in Tables 17-19 by programs and totals.
These totals are displayed in Fig, 8-12 on arithmetic and loga-
rithmic scales. Because of the wide fluctuations in the suc-
cessive values of these variabhles, and the resulting lack of
multicollinearity, least square estimation and not the Almon
procedure has been applied (70-pp. 157). The value of contracts
in any quarter is determined by value of contract demands carried
over from previous quarters., Similarly, expenditures in any
quarter 1s determined by value of contracts placed in current
quarter plus incomplete contracts carried over from previous
quarters for completion, The behavioural equation, therefore,
will include a number of lagged variables that varies from one
procurement program to another. The additional lagged variable
may asslist in getting an appropriate coefficlient of correlation
between the estimated and actual values of contracts or expendl-
tures in that particular program,
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The behavioural equation (1) becomes

Y= oo +BX B Bx, +e¢ ...

where x,........ Ay represent these additional variables of
lagged quarters and may be fairly large. This equation can
be written in a simpler way by replacing the addltional terms
in the model RB,x, .-- Pyxy by a single term lag opera-
tor /A%, which stands for the Jjoint effect of all the
terms omitted from the model. Thus equation (3) can be
written:

Yo x + Byx, +ﬁ,x? +e .o

where the residuals “e" are assumed to be distributed indepen-
dently of the x's with zero mean and variance o? . Under this
assumption these residuals are assumed to be uncorrelated.

The above model has been estimated for each program separately,
once to estimate contract value from contract demand and once
to estimate expenditures from value of contracts.

Different criteria are used for choosing the best lag to fore-
cast contracts and expenditures on the one hand and to find out
the pattern of lag distribution on the other,

For forecasting, the equation chosen is the one that gives the
highest R* adjusted for degrees of freedom (43-pp. 217 and 44-
pp. 129). These forecasts are compiled in Tables 34(a) and (b)
by program., The aggregates of estimated values of contracts
and expenditures are graphed in Fig. 13(a) and (b) and the
coefficients of correlation between them are calculated and
summarized in Table 35. The actual and estimated contracts
and expenditures of the individual programs are summarized

in Tables 34(a) and (b) and Fig. 14-26,

For the distribution of lags the following “rules of thumb" are
used to select the appropriate formula:

1, Durbin-Watson Statistics
2. Lags with the highest R° adjusted or

3. Lags with high number of significant coefficients of
regression - mostly positive
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1. RESULTS OF COMPUTER EXPERIMENTS:

For each individual program, in contracts and expenditures,
several experiments were conducted. When applying linear
regression analysis an additional variable is added every
test by lagging the independent variable one quarter. The
results of these trials are tabulated in Tables 20-32 and
the number of significant coefficients of the equations of
these experiments has been summarized in Table 33,

2., SELECTED FINDINGS:

While increasing the number of independent variables, the
variance, standard error of estimate, coefficient of variation,
R* (coefficient of determination) and R* (adjusted coefficient of
determination), fluctuate, increase or decrease steadily. The
first three statistics (variance, standard error of estimate and
coefficient_ of variation) either reach or do not reach a minimum
value when R* has a maximum value, The R?* also does not always
have a maximum value with the maximum R® ajusted. The following
are the findings of the experiments using expenditures and
contracts data by program:

a, CONTRACTS AND CONTRACT DEMANDS:

In the experiments involving these variables, the followlng was
found for some of the programs:

1. Minimum variance with maximum R? : Aircraft, Electronics and
Communications, Ships and "Others" programs,

2, Minimum S.E.E. with maximum R® : Aircraft, Electronics and
Communications, Ships and. "Others" programs,

3. Minimum coefficient of variation with maximum R% : Aircraft,
Electronics and Communications, Fuels and Lubricants, Clothing
and Equipage, Production Equipment and "Others" programs.

4, Maximum R? with maximum R? : Armament, Electronics and
Communications, Ships, Tank- Automotive-Railway, Clothing and
Equipage and "Others" programs,

In these experiments the two programs - Electronics and
Communications and Other program - had a minimum_ value for

variance, S.E.E, 2 coefficient of variation when R* adjusted
is maximum and R* is maximum also.
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b. EXPENDITURES AND CONTRACTS:

In the experiments with these variables, the followlng
{indings relate to selected programs.

1. Minimum variance with maximum R Alrcraft, Electronics
and Communications, Fuels and Lubricants, Regional Offices
program,

2., Minimum S.E.E. with maximum R* . Aircraft, Flectronics and
Communications, Fuels and Lubricants, Construction, Regional
Offices program.

3. Minimum coefficient of variations with maxlimum R :
Aircraft, Armament, Electronics and Communications, Shlps.

4, Maximum R? with maximum R* : Aircraft, Fuels and Lubricants,
Clothing and Equipage, Food and Subsistence, Construction,
Construction Equipment, "Others" programs,

In these experiments, there are only two programs, Aircraft and
Fuels and Lubricants, that are consistent in having a mininum
value of variance, S.E.E., coefficient of variation when R
adjusted 1s maximum and R? is maximum also,.

c¢. RESIDUAL ANALYSIS:

Durbin-Watson statistics of the equations chosen for the
analysis of lags distribution are displayed in Table 37(a) for
contracts to expenditures and in Table 37(b) for contract
demands to contracts.

Among programs of contracts to expenditureg, the Durbin-Watson
statistics of the "Regional Offilces Branch" show a negatilve
autocorrelation residuals, Another program “Consftruction
Equipment" has a DW = 2,27 that indicates only a moderate
degree of negative autocorrelation exists between the resi-
duals and implies that the error terms in the model are
relatively independent. For the rest of the programs, the

DW Statistics indicat that the error terms in the model are
independent,

Among programs of contracts to contract demands, the DW Statis-
tics of two programs show autocorrelation of residuals. The
"Fuels and Lubricants" has a negative autocorrelation (DW = 2,39)
and "Other Program" has a positive autocorrelation - (DW = 1.42).
For the rest of the programs the DW Statistics indicate that the
error terms in the model are independent,
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An autoregressive transformation has to be conducted for the
three programs with autocorrelation in order to minimize the
residual variance of the specified equation. The procedures of
transformation that can be applied are either the one sug-
gested by Hildreth and Lu (64) or the one suggested by Orcutt
and Cochrane (50). Unfortunately the computer sub-routines

for the two procedures were not avallable when these data were
processed.

For selected major programs (Alrcraft, Electronlcs and
Communication, Ships, Construction, Armament) the residuals
were plotted in Fig. 28.

The plot indicates that seasonality is not a major problem in
the series and that the outliers are more related to irregular
factors, caused by changes in purchase habit brought about by
international military tensions. Large disturbances of the
five major programs are displayed in Table 40 Appendix “B" (4).

As previously suggested (IX-(3)), the use of dummy variables 1n
the model can yield better results and take care of the dis-
turbance which some of the figures reveal.

3. APPLICATION OF THE MODEL:

As explained earlier, the procurement programs serve as homoge-
neous strata for a botter predictlion of the aggregate. The
various experiments performed to obtain the best prediction
equation reveals also the specific problems of each program.
The estimated contracts and expenditures for military equip-
ment require more lagged quarters than other types of commer-
cial goods. However, for soft goods materials that are to be
supplied for specific periods also require additional lagged
quarters; such as Fuelds and Lubricants. Military equipment
that require long periods for production require more lagged
quarters of contracts to estimate expenditures rather than
lagged quarters of contract demands to estimate value of
contracts. This is the case in three programs: Aircraft,
Armament. and Tank-Automotive-Rallway. However, two programs,
Electronics and Communications and Ships, require more time
for planning and design or to negotiate with relevant sup-
pliers and therefore more lagged quarters are used to estimate
value of contracts from value of contract demands and less

lagged quarters to estimate expenditures from value of
contracts.

As mentloned earlier (See Section X), the best equation chosen
for prediction is the one that gives the highest R* adjusted.
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The results of these tests are shown in Table 36(a) for
contracts and Table 36(b) for expenditures. These tables

show for each program, the coefficient of regression,

standard error, t test and level of significance, as well as
R*, R' adjusted and Durbin-Watson statistlc. In some programs
R% is quite high for estimated contracts and low for estimated
expenditures and vice versa. Generally speaking, in programs
whose R* 1s low, little search time for a better fit was
expended because the portion of these programs, out of the
total, is not significant,

The reasons for the poor relationship between actual and
predicted variable can be explained as follows:

1. Under the present system, a number of contracts may be
placed against the same contract demand. While a contract
demand is coded under a certain procurement program, the number
of contracts placed may not always represent the program 1if the
coders cannot ldentify the end obJect of the contract demand.
It may happen also that a contract demand or some items of it
are transferred, for administration, to the regional offices
upon a recommendation of the Head Office Purchasing unit,.

These changes are not entered in the card originally punched
for identifying the contract demand. In such cases, the

value of contracts placed against a contract demand and

coded to a procurement program may add up to less than the
value recorded for the contract demand. On the other hand, if
a program has many contracts where contract demands are

coded under other programs, then the value of contracts will
exceed the value of contract demands. The relationships of

the dependent and independent variables are thus affected.

2, While the value of contract demands and contracts in any
particular quarter includes amendments to original contracts
placed in previous quarter expenditures have no amendments.
The value of amendments may be either positive, to increase
the value of the original contract, or negative, to decrease
it, These amendments are compliled in the quarter they occur
and are not related to the quarter of the original contract.
Hence, as a result of this procedure, values of contract
demands or contracts in any quarter may be negative, if the -
value of amendment decrease exceedsthe value of original -
contracts and amendment increases. The relationship between
the dependent and independent variables are also affected.

a. A great fluctuation in the value of the two variables
and in contract demands and contracts or contracts and expendi-
tures occurs and thus lead to a low coefficient of correlation.

b, This procedure of data compilation may create a wide
gap between the value of the two variables in certain quarters
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and as such the coefficient of regression may be either insig-
nificant positive or negative, or significant but negative.

The programs that are affected by these procedures are as
follows:

1. Value of Contracts Predicted from Value of Contract

Demands: Electronics and Communications, Food and
Subsistence, Production Equipment, Other Program, and
Regional Purchasing Offices.

2. Expenditures Predicted from Value of Contracts: Armament,
Electronics and Communications, Ships, Production Equipment
and Regional Offices,.

Since the main object of the thesis is to forecast total value
of contracts and total value of expenditures and not that of
the individual programs, then the results thus obtained will

be accepted if the actual and estimated aggregates of contracts
and expenditures lead toga reasonable coefficient of correlation.

The predicted value of all the programs are added together for
contracts and expenditures quarterly and the total thus obtained
is matched with the actual quarterly total. The coefficient

of correlation between the estimated and actual values are as
follows:

1. For estimated value of contracts from the value of contract
demands 0.8141, ’

2., For estimated expenditures from the value of contracts 0.9217.

The coefficient of correlation of the latter is higher than

the former, because quarterly value of both contracts and cont-
ract demands are both subject to wide variation due to the
method of compiling data - as explained above, The statistices
are tabulated in Table 36(a) for contracts and Table 36 (b)

for expenditures. The data are also graphed in Fig. 13(a) for
total quarterly value of contracts, Fig. 13(b) for total
quarterly expenditures and Fig. 14-26 for the individual
programs.

To provide additional test of the closeness with which the
series of predictions approximated the series of actual
values, Thell's "U" coefficient was used., For contracts

U = 0,.1213 and for expenditures U = 0.0956. These results
do not contradict the test of the coefficient of correlation.,

The Durbin-Watson statistic for the quarterly aggregates are
1.85 for contracts and 2.90 for expenditures. Though the latter
shows negative serial autocorrelation, yet it does not affect
the prediction model because the aggregate quarterly values are
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not used to estimate one {rom the other and the prediction value
is based on aggregation of the valuea of the indivlidual procure-
ment programns,

To find out the advantage of this disagrregatlon approach, an
experiment was conducted using total quarterly values., Total
quarterly values of contracts were estimated from lagged quar-
terly values of contract demands. In like manner, the total
guarterly cxpenditures were estimacved from lagpged total quar-
terly value of contracts. The lags for sixteen quarters showed
a coefflcient of correlation of 0.65 for contracts (compared to
0.81) and of (.33 for expendltures (compared to 0,92). It can
be concluded, therefore, that disaggregation yeilds better
results Iln forecasting quarterly totals 1f heterogeneous strata
of the total are segregated and each is treated in accordance
with its purchasing specifics (59) (80).

XI THE DISTRIBUTION OF LAGS

Based on the criteria mentioned earlier, equations with a
certain number of lags are chosen for each program both for
contracts and expenditures. The coefflclents of these equa-
tions with standard error, t test and level of significant

are summarized in Table 37(b) for estimated value of contracts
and Table 37 (a) for estimated expenditures. These absolute
value of coefficients are normalized to one by divlding them by
thelr absolute total value and they are shown in Tables 38(a) -
38(b) and are plotted in Fig, 27.

Further tests were carried out for contracts and expenditures
of three major programs: Alrcraft, Electronics and Communica-
tions, and Ships. The model was slightly modified by reducing
the intercept of the regression equation to zero. However, the
results are similar to those of the original model and no sig-
nificant change has been obtalned (Table 39).

The equations used to explain lags are built the same way as the
prediction model. In the case of contracts, for instance, contracts
Placed in a partlcular quarter may belong to contract demands
placed a number of quarters earlier. Similarly, expenditures in
a certaln quarter may belong to contracts placed several quarters
earlier. Thus, the influence of one quarter value of independent
variable 1s distributed among a number of dependent quarters

in the future, This feature 1s common to all programs and as
such brings about a fluctuation behaviour in the distribution

of lags because one quarter is too short a period in comparison
with the length of time required to complete the purchasing
process. These fluctuations of the lagged quarterly values

of contract demands to estimate value of contracts and of lagged
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value of contracts to estimate expenditures are expressed in the
coelfficlents of regression of the appropriate formula developed

for the purpose. A positive coefflcient of regresslion contributes
positively to the estimated value and vice versa 1if the coefficient
is negative. The regression coefficlent of an independent variable
is positive if its actual value is close to or higher than the
actual value of the dependent variable, and vice versa if 1t 1s
negative, As an example, a negative coefficient of rcgression

of a lagged value of contract demands indicates that this value

is smaller than the actual value of contracts 1n the estimated
quarter: and vice versa with positive coefficient.

The fluctuation in the value of a dependent varilable compared )
to that of the independent varilable stems from the way in which
data are compiled and the nature of the material purchased.

The reasons can be summarized as follows:

1. Coefficients of Contract Demands and Contracts:

A positive coefficient of regression may be generated if value
of contract demands in a certain quarter is reduced because of
amendment decrease while high value contracts are placed. The
coefficlent may be even significantly positive, This situation
can be reversed if value of contracts is decreased (through
amendment decrease) while high value contract demands are
submitted. This phenomenon is also applicable to all programs,

2, Coefficlents of Contracts and Expenditures:

A negative coefficient of regression may be obtained if the wvalue
of contracts in a certain quarter is reduced because of amendment
decrease and on the other hand expenditures are increased because
a progress payment is paild in that quarter for contracts placed
in previous quarters. This situation also can be reversed if
value of contracts is increased because of amendment increase

and no progress payments have been made during that quarter.

This phenomenon is also applicable to all programs.

The fluctuations of the coefficient of regression, in other
words, cyclical distribution of lags, though are common to all
programs, varlies from one program to another, in accord with
the nature of materlals procured. It is necessary, therefore,
to deal with each program individually. The distribution of
lag for each program is dealt with in two stages: the first
is between contract demands and contracts and the second bet-
ween contracts and expenditures. The combination of the two
stages shows the purchasing cycle of that program, The first
stage shows when a requisition starts affecting the economy,
and the second stage shows when it starts affecting government
expenditures,
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The cycllcal distribution of lags also differs from one program
to another., The trough and peak in the sipnificant posative and
negative coefficients of regression occur at differenc quarters
lagged for different programs.

The equlpment programs for Aircraft, Armament, Electronics and
Communications, Ships and Tank-Automotive-Rallway display a
common hehaviour relevant to the purchasing »rocess and
nature of materials involved. In this field thewc are fecu
suppliers and purchasing 1is based on negotiatlon rather than
competitive tendering., Tn Aircraft and Armzment programs
considerable value of contracts are placed clready in the
current quarter; in Electronics and Communications and Tank-
Automotive-Railway this happens in the {irst lerged quarter;
and in Ships in the fifth lagged quarter probably because of
the long period of negotiatlons, research and design require
prior to placing a contract,

The expenditures against contracts of this equipment have also
similar specifics., Since this equipment requires a long period
for production, progress payments are paild in the same quarter
of placing the contract and further payments are paid later
whenver a certalin stage of production 1s reached. In Aircraft,
Armament and Ships, progress payments are pald in the current
quarter, and in Electronics and Communications this happens

in the second lagged quarter,

The significant value of contracts placed and the significant
expenditures against them both are expressed in the significant
coefficient of regression of the quarters involved.

The following are specific findings of the individual programs:
(See Fig. 27 and Tables 28(a) and 38(b):

1. AIRCRAFT:
a. Contracts:

The best distribution of lags for contracts is obtalned with
seven lagged quarters. The value of contracts placed against
contract demands in a quarter are distributed as follouws: 13%
contributed by contract demands of the current quarter, 35% ol
the fourth and fifth quarters and 16% of the eighth quarter,

b. Expenditures:

The best distribution of lags for expenditures 1s obtzined
with elight lagged quarters, Expenditures against contracts in
a quarter are distributed as follows: 12% contribu%ed by contracts
of the current quarter; 38% of the third and fourth quarter and
24% of the seventh quarter.
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c. Conclusion:

The influence cyclc for the Alrcrar’t proriycm has seven
quarters between contract demands and contracts and eight
quarters betveen contracts and expenditures - a total of
fifteen quarters or about four yeazrs. These tuo pericds
may be overlapping and, therefore, 1t may te beiter to conc-
lude th:st the influence cycle of contract dzmaads placed in a
quarter may extend between eight to filteen qguarters in the
future or about two to four years.

2. ARMAMENT
a. Contracts:

The best distribution of lags for contracts Ls obtalned with
five lagged quarters. The values of contracts placed against
contract demands in a quarter are distributed as follows: 9%
contributed by contract demands of the current quarter, 46% of
the third and fourth quarters.

b. Expenditures:

The best distribution of lags for expenditures is obtained
with nine lagged quarters, 13% of the expenditures are influenced
by contracts placed during current quarter and 27% during the
third and fourth quarters,

¢c. Conclusion:

In both contracts and expenditures the important quarters
are the third and the fourth. The influence cycle of the
Armament program has flve quarters between contract demands
and contracts and nine guarters between contracts and expen-
ditures - a total of 14 quarters or about 3-1/2 years. These
two periods may be overlapping and, therefore, it may be bet-
ter to conclude that the influence cycle of contract demands
placed in a gquarter may extend between nine and fourteen
quarters - 2-1/4 to 3-1/2 years.

3. ELECTRONICS AND COMMUNICATIONS:
a, Contracts:

This program conslsts of advanced equipment as well as a
variety of less technically advanced commercial parts. The
production of these materisls and their services of maintenance
and overhaul differ significantly. Some itemes can be produced
in a short period, while for others whose value is very signi-
ficant, a quarter 1s too short for production. 1In addition,
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a buyer requires a considerable time to find out a relevant
supplier. On the other hand, a contract demand for one year's
service of mainten:uvce, repalr and coverhaul has to be cubmitted
several months before the start of the service period o that
enourh lead time 1s given to coummunicate with supplicras, This
background casts » shadow on the findings of the formula in that
the coeflf{icient of regression of the current quarter is signifi-
cantly negative, then those of the fifth (19%) 2and the sixfth
(14%) are significantly positive.

b. Expenditures:

Expenditures in a current guarter 1is gnerated by value of
contracts placed over five pasgt quarters. The quarter that
contributed most is the second, as compared to the first, fifth
and sixth in contracts,

¢, Conclusion:

The influence cycle in the Electronics and Communications
program has seven quarters between contract demands and
contracts and flve quarters between contracts and expendltures,
a total of twelve quarters or about three years. These two
periods may be overlapping and, therefore, 1t may be tetter to
conclude that the influence cycle of contract demands placed in
a quarter may extend between seven and twelve quartcrs, i.c.,
two to three years.

4, SHIPS
a. Contracts:

The building, refitting and repairing of ships requires
long periods. For example, a service contract for maintenance
1s given for a period of a year. This means that a contract
demand has to be submitted a few months before thz starting
date of the contract to enable the buyers to study the require-
ment before placing a contract. A contract demand for building
a ship 1is usually split into parts: metal sheets, paints,
electrical equipment, etc., each may require a different
contract to provide materlal at certain stages of production.
Contracts placed in a current quarter are influenced by
contract demands placed during the past twelve quarters., Up
to the third quarter, the contribution of contract demands to
the estimated value of contracts is elther insignificant or
negative. The fourth (11%) and fifth (10%) are significantly
positive followed by another downward cycle up to the eleventh
quarter when contribution is significantly positive (22%),
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b. Expenditures:

Expendltures of a current auarter is influenced by centracts
placed in the past elgnt quarters, The curient guarter is sig-
nificantly positive and contributes 26% and the rest 1s completced
up to the eighth quorter. Thic displays the methods of payuwent
followed in this program - & signiflcant progress payment in
the current quarter folloved by other payments whenever
production resxches ov agreed stage.

¢. Conclusion:

The significant impact on contracts starts six quarters
after receiving contract demands and on expendlitures, it
starts in the current quarter when a contract is placed.

The influence cycle of the Ships program has ftwelve quarters
between contract demands and contracts and eight quarters bet-
ween contracts and expenditures - a total of twenty quarters,
about five years. The two periods may be overlapping and,
therefcore, it may be better to conclude that the influence
cycle cf contract demands placed in a quarter may extend
between fifteen to twenty quarters, i.e., three to five years.

5. TANK-AUTOMOTIVE-RAILWAY:
a, Contracts:

Contracts placed in a current quarter are influenced by
ten past quarters of contract demands placed. While the current
guarter is negative and insignificant, the first lagged quarter
is significant and contributes about 8%. This is followed by
ingignificant and negative quarters up to the sixth. From the
sixth quarter to the tenth, the contribution amounts to 80%,

b. Expenditures:

Expenditures in a current quarter 1s brought about by value
of contract demands placed within the current and the four past
quarters. The current quarter contributes significantly (about
13%) which indicates the progress payments involved. This is
followed by cycles troughs and peaks. The guarters that con-
tribute significantly are the third (11%) and the fourth (62%)
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¢. Conclusion:

The quarters that contribute significantly to contracts
and expenditures are close, While in contract the first,
sixth and eighth To tenth are signifilcant, in expenditures
the current, the third and the fourth are significant.

Hence a progress payment is made and further payments are
linked to stages of production.

The influence cycle from contract demands to expenditures
in Tank-Automotive-Railway program is about {ourteen quarters;
however, the period of contract demands to contracts may be
overlapping that of contracts to expenditures, It may be
better to conclude, that the influence cycle of contract
demands placed in a quarter may extend between ten to
fourteen quarters, i.e., 2-1/2 to 3-1/2 years.

6. FUELS AND LUBRICANTS:

This program includes, mainly, high value contracts to supply
these materials for an agreed period of one year or more.

a. Contracts:

Contracts placed in a current qguarter are influenced by
contract demands placed six quarters earlier. Past quarters
that contribute most are the current (13%), second (24%),
fifth (23%) and sixth (18%). The fifth and the sixth alone
contribute 41%.

b. Expenditures:

Expenditures of a current quarter are influenced by
contract placed nine quarters earlier. Past quarters that
contribute most are the third (11%), fifth (17%), sixth
(19%), seventh (18%) and ninth (17%). The fifth to
seventh quarters contribute about 77%.
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¢. Conclusion:

The influence cycle of the Fuels and Lubricants program
has seven quarters between contract demands and contracts and
nine quarters between contracts and expenditures. However,
the two periods are overlapping and thereTore, we can say that
the purchasing cycle is between six to nine quarters, 1l.e.,
1-1/2 to 2-1/4 years.

7. CLOTHING AND EQUIFAGE
a. Contracts:

Centracts placed in a current quarter are influenced by
contract demands placed six quarters earlier. The negative
coefficlents indicate that insignificant contribution of
these quarters in terms of value of contracts to contract
demands. The current (13%), the fifth (22%) and the sixth
(30%) quarters contribute most.

b. Expenditures:

Expenditures of a current quarter are influenced by contracts
placed during the past five quarters. There are five positive
significant coefficients: the current, first, second, third
and fifth quarters. The highest contribution 1s made by the fifth
quar?er (about 33%) and the second highest is the third quarter
(23%).

¢. Conclusion:

The influence cycle of the Clothing and Equipage program
has six quarters from contract demands to contracts and five
quarters from contracts to expenditures. The two periods are
overlappinrg and, therefore, we can conclude that the influence
cycle extends between filve to eleven quarters.

8. PFOOD AND SUBSISTENCE:
a, Contracts:

From the experiments performed the best distribution of lag
is obtained with eleven quarters. However, the relationship of
contract demands to contracts, in this program, is poor due to
the fact that several contract demands are forwarded for action
to the Reglonal Offices without adjusting the value of contract
demands of this program, A wide gap is thus created and %<he
relationship between the two variables is distorted. No adequate
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conclusion can therefore be drawn, and no other method is used
to obtain better results because tho portion of this program
out of the aggregate 1s insignificant.

b. Expenditures:

Evpenditures of a current quarter 1s influenced by contracts
placed during iLhe past six quarters, There are six significant
coefficients of regrecaion and the cixth oniy is negative,

The coefficients of the first quartcr to the fifth contributed
to 87% of the estimated expenditures.

¢. Conclusgion:

No conclusion can be drawn with regard to the period bet-
ween contract demand:s and contracts. However, for the period
between contracts and expendltures there is a time lag of six
quarters.

9, CONSTRUCTION:
a. Contracts:

Contracts placed in a current quarter are influenced by
value of contract demands submitted during the past six quarters.
Five quarters contribute gignificantly, and only one of them is
negative, The negative 1s the current quarter and this indicates
that insignificant value of contracts are placed in the current
quarter. The first and second quarters both contribute 29% of the
value. However, 52% are contributed by the fifth (30%) and sixth
(22%) quarters.

b. Expendltures:

Expenditures of a current quarter 1s influenced by value of
contracts placed during the past four quarters. The quarters
that contribute most are the current, first to the third. The
main contribution is made by the first to the third quarter which
amounts to 80%.

c.. Conclusion:

1. Contracts of a current quarter are mainly influenced by
contract demands placed during the past five quarters. On the
other hand, expenditures of a current quarter are highly influ-
enced by contracts placed during the second and fourth past
quarters,
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11. The influence cycle of the Construction progrem has six
quarters between contract demands and contracts and four quar-
ters between contracts and expendifures, and :ince the two
periods are overlapping, then the totai cycle is between four
to nine quarters, i.e., 1 to 2-1/4 yearc.

10. CONSTRUCTION EQUIPMENT
a. Contracts:

This program includes tools and eqguipment rented to perform
construction, The rent should be timed to the requilrement of
the construction project. This reason added to the procedure
followed to procure this service competitively contributes to
the fact that the early quarters lagged have insignificant
contribution to the estimated value of contracts. The signi-
ficant quarters are the sixth (35%) and seventh (49%).

b. Expenditures:

Expenditures of a current quarter are influenced by value
of contracts placed three quarters earlier., The quarters that
contribute most are the current (30%) and the third (48%).

The quarters in between have insignifilcant contribution.

¢c. Conclusion:

i. In both contracts and expenditures the quarters that
contribute more are the last lagged quarters.

ii. The influence cycle of the Construction Equipment
program from contract demands to contracts is seven quarters
and from contracts to expenditures three quarters. The two
periods are overlapping, therefore, we can conclude that the
total cycle 1s between seven to ten quarters, i.,e., 1-3/4 to
2-1/2 years.

11. PRODUCTION EQUIPMENT

a. Contracts:

This program has certaln similarity with the Constructicn
Equipment program. Here also the reaction of contract value of
a current quarter to contract demands is spread over five lagged

quarters, The quarters that contribute most are the fourth
(20%) and fifth (43%).
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b, Expenditures:

Expenditures of current guarter are influenced by valve of
contracts, placed two quarters earlier. The current guarter
contributes 23%, the first lagged quarter 5C% and the second
27%.

c. Conclusion:

The influence c¢ycle of the Production Equipment program {:iom
contract demands to contracts is five quarters and from convracts
to expenditures is tuo cquarters, and since the two periods are
overlapping, then the total cycle is between two to seven
quarters, i.e., 1/2 to 1-3/4 years.

12. OTHER PROGRAMS
a. Contracts:

This program includes miscellaneous 1tems placed by Head
Office and that they cannot be classified unaer any other
program. The low value of the coefficient of correlation of
contract demands and contracts stems from reasons explained
earlier, 1,e., the way in which data are collected. Contracts
of a current quarter are influenced by contract demands placed
four quarters earlier. The quarters that contribute most are
the third (21%) and the fourth (37%).

b. Expenditures:

Expendltures of a current quarter are influenced by value
of contracts placed during the past flve quarters. The quar-
ters that contribute most are the third (38%) and the fifth
(26%) .

¢. Conclusion:

The influence cycle of the Other program from contract
demands to contracts is four quarters and from contracts to
expenditures 1s filve quarters; and since the two periods are
overlapping, then the total cycle is between four to nine
quarters, i.e., 1 to 2-1/4 years,

13. REGIONAL OFFICES

This program 1lncludes a variety of material whose contract
value 1s mainly less than $10,000,
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a. Contracts:

Contracts of a current quarter are Influenccd Ly contract
demands submitted duoring the pasi flve quarters., The quarters
that contribute most are the current, the fourth and the fifth.
The current contributes 31%, the fourth 23% znd the {1fth 19%.

b, Expendlitures:

Expenditures of a current quarter are influenced by value
of contracts placed during the past four quarters. The q.or-
ters that contribute most are the second (36%) and the third
(20%) .

¢c. Conclusicn:

The influence cycle of this program has five quarters
between contract demands and contracts and four quarters
between contracts and expenditures, but since the two are
overlapping, then the total cycle is between five to nine
quarters, i.e., 1-1/4 years to 2-1/4 years.
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XII CONCLUZIONS OF PART B

The follow- ., general conclusions can be derived from the
anal:.sis o7 the data:

1. Aggregacing the predicted values of the indivicdual programs
(in contracts =znd expenditures) oives a high coefficient of
correlation with the actusl apggregates wnd a relatively small
standard deviation (see Table 35 Appendix B). The model,
therefore, can be used for forecasting contracts from value

of contract demands and expenditures from value of contracts.

2, Contracts placed in any quarter are generated by contract
demands placed several quarters earller and, likewise, expendi-
tures in any quarter are generated by contracts placed seversl
quarters earlier. The number of past quarters involved differs
from one program to another, and the quarter influence differs
from one quarter to another,

The influence of time by quarter and the magnitude of the
influence can be analyzed to give policy planners some
indication about expected results of their policies. For
example:

a. If an expected quarterly value of contract demands of
the Aircraft program is $100 million, then contracts placed
against 1t are likely to be distributed as follows:

13% during current quarter
35% will be carried over to the fourth and fifth quarters
16% will be carried over to the eighth quarter

The influence of this purchasing on the economy is distributed
accordingly.

These indicators also assoclate with the efforts invested in
placing a contract, because the longer the time lapse between
contract demands and contracts placed, the greater the effort
required from the buyer to purchase this type of material.

b. If the expected quarterly value of contracts of the
Aircraft program 1s $100 million, then expenditures against it
may be distributed as follows:

12% during current quarter

38% will be carried over to the third and fourth quarters
24% will be carried over to the seventh quarter
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The influence of this value of contracts on Federal D=fence
expenditures 1is distributed accordingly.

The distribution indicates also the adminisirative efforts
required in placing a contract and follow through to comple-
fion of delivery, such as inspection, monitering stages of
production, quality control, design changes, etc,

Similar conclusions can be drawn on the basis of {indings for
the remaining programs. A policy planner can use the results
to anticipate the effects of shilting value of contract demands
and contracts in going from cne program to another.

In summary, the model was able to predict the behaviour of DDP
activity for both the placing of contracts and the need for
providing for expendifures during 1°950-1967. This point 1s
reflected in the graphs showing the actuals and esgtimated values
of contracts and expenditures (zee Fig. 13 for total quarterly
value and Figs. 14-26 for quarterly value of indlvidual programs}.
From Figures 13 (a) and (b), i1t can be observed that the esti-
mated values were close to actual values in most of the periods,
with the exception of 1966 to 1967 where the estimated values
diverged because of a new pollicy zdopted by DND which was

based on the Defence White Paper of 1264, A ceiling of $1.8
billion was established for total defence expenditures, and

that influenced the appropriations for defence equipment
purchased through DDP,.

In general, the model achileved satisfactory predictions for

the aggregate quarterly values even though the data were not
seasonally adjusted. However, for the indilvidual programs, the
Rt was rather low and the model requires slight change. Finer
results could be obtained with the use of seasonally adjusted
data by means of dummy variables.
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XIII CONCLUSIONS OF THE THESIS

The Department of Defence Production main function was purchas-
ing goods and related services on behalfl of the Department of
National Defence - a function similar to a commercially orlenced
corporation which studies its share of the market, its influ-
ence on suppliers and customers and forecasts its purchasing
actlivity for short and long fterms.

Since 1951, substantial funds had been committed to implement
defence programs and purchase a variety of goods and related
services. The thesis evaluated DDP purchasing functions both
gualitatively and quantitatively. The interrelationships were
developed for the value of DDP purchases for the period under
review (1950-1968), their share of the National Accounts
Component, thelr influence on the economy and other problems
related to procurement of defence material. A distributed lag
model was developed to explain patterns of purchasing for groups
of commodities., The analysis points out a number of findings:

1. Funds committed for defence purchases were substantial during
the early 1950's but declined sharply during the 1960's. The
model indicated that wide fluctuations in defence purchases were
related to international military situations.

2. More than two thirds of the funds were expended for mllitary
equipment and ensures mobility in time of emergency. The
Canadian industries that are influenced most by this policy

are the Alrcraft, Communications and Shipbuilding and since
these industries are primarily located in Quebec and Ontario,

it followed that these two provinces received most of the

value of contracts placed.

It 18 recommended that the model of the theslis be used to
study the influence of DDP purchases by locality even on
industries that are least affected by procurement program
purchases.

Inconclusive conclusions can be drawn with regard to the level
or type of employment generated by DDP purchases. Analogous
study shows that a rough estimate of 90,000 jobs are affected
by DDP purchases. Another study shows that employment in the
Atlantic regions is affected by defence expenditures more than
other regions in Canada. In the United States, a study reveals
the high ratio of professional and highly skilled labour
employed in defence oriented industry.



3. The defence of a country requires the diversion of resources
from civilian to defence projects and the establishment of a
defence Industrial complex to ensure a reliable source of
material in time of emergency. The government may even ragulre
to regulate the economy as a mcans to achleve military victory.

4., The economic policy found appropriate for the arms race is
an overall plan to malntain a high standard of living vhile
meeting the defence production target. In other words, a basic
economic expansion in building the industriai raw macerial ard
agricultural capaclty required by both military and civilian
production,

5. The purchase of weapons 1s performed on a non-competitive
basis since there are few suppliers and the government is the
sole buyer, In this case, the government has to plan a pur-
chasing and expenditure policy in dealing with suppliers, in-
vestigating costs, profits and in establishing purchasing
procedures.

6. The distributed lag model applied to the data yield better
results through disaggregating the quarterly values into
components and dealing with each component in accordance with its
purchasing specifics. These components are the procurement
programs of DDP and their purchasing problems differ from one

to another and as such, the number of lagged quarters differs
from one program to another. Additional administrative efforts
are required; 1n the purchasing process for programs with long
lags.

7. The model was able to predict, on a quarterly basls, the
value of contracts placed from lagged value of contract demands
and expenditures made from lagged value of contracts, For
prediction of quarterly totals the model achieved satisfactory
results, For the individual programs, however, the model requires
further adjustments. The model shows tThe lagged quarters of

the independent variables that contribute to the dependent
variables. With the exception of extreme cases, the range of
lagged quarters in contracting and expenditures activity for
military equipment program is between eight to fifteen quarters.
Similarly, in the eight subordinate programs the lag range is
between four to ten quarters.

The thesis used mostly published data. There is no doubt that
finer results could be achieved if the data for financial terms
and for detalled classes of material were in the public domain,
Finer details to develop the relationship for contracts and
expenditures still would be necessary to relate defence contracte
placed in other countries and to chart the inter-industry flow

of defence goods by goods Vs. services and include Canadian
province of origin,



These details could expand the qualitative and the quantitative
evaluation of the thesis and give a wider picture of the eco-
nomic impact of DDP procurement in Canada.

The distributed lag model used In thls thesis explains in general
terms the lags of contracts and expenditures for military equip-
ment program, The recults can provide a prilori information to
use in a more sophisticated lag model such as the Almon technique
or even to use a number of models, compare the results and chose
the appropriate one.

In summary, the constralnts in the availability of detail in

the data of this thesls are a3 handicap in expanding the mean-
ingful analysis performed.
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APPENDIX "A"

DEFINITION OF TERMS AND SOURCE OF DATA

I DEFINITION OF TERMS

Contract:

A deliberate agreement between two or more competent persons
to perform or not to perform a specific act or acts. A contract
can be let for the supply of articles, commodities, equipment,
goods, materials or supplies, furnishings or performance of
service, construction or repair of a work, leasing or a license
to occupy, etc.

Contract Amendment:

A negotliated change to the terms, conditions or performance
required under a contract or a correction or clarification.
Value of contract amendments can be positive or negative to

increase or decrease value of original contract or no change
in value.

Contract Demand:

A document which requests the Department of Defence
Production to obtain materiel or services on behalf of the
Department of National Defence and which authorizes the
commitment of funds to cover the purchase.

(The above three definitions are based on Glossary
of Materiel Management Terminology - Treasury Board, Queens
Printer, Ottawa, March 1968),

CCC:

Canadian Commercial Corporation.

DDP:

Department of Defence Production.
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DND:

Department of National Defence.

Expenditures:

Payment against contracts placed after delivery of
materiel or at any other time agreed upon by contracting
parties,

NATO:

North Atlantic Treaty COrganization,

Procurement Programs (4-1964):

This classification related all procurement, insofar as
possible, to readlly identifiable end-items of military and
other hardware, such as ships, electronic devices, guns,
types of ammunition, clothing, etc. Thus a particular prog-
ram includes, in addition to the end-item, those components
or parts that become an integral part of the equipment, as
well as the assoclated services such as design and development,
installation, maintenance, and repair and overhaul.

The following are the programs by which data are classifled:

Aircraft:

Includes complete aircraft and items to be physically
incorporated into complete aircraft, such as airframes, engines,
propellers, navigational and flight instruments, electrical
systems and their components, Design and development services,
maintenance, and repair and overhaul of aircraft are included
also.

Excluded are specialized accessories such as armament
and communication equipment, photographic equipment, training
devices and ground support equipment and associated services.

Armament :

Includes projects involving weapons such as small arms,
guns, howitzers and their components; light, medium and heavy
ammunition of all types; mines, depth charges and torpedoes;
rockets, missiles and thelr launchers; and explosives and
certain defence chemicals.

Excluded are electronic fire control projects.
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Electronics and Commnications:

Includes electronics and communication equipment projects
of all types. Telephone, telegraph, radio, radar, underwater
sound, fire control, flight and taccvics simulation, and test
equipment are included. Development, ma.ntenance, management
and transport services assoclated with the procurement of
electronics and communication equipmment are also included.

Excluded are photographic equipment and navigational and
flight instrument projects.

Ships:

Includes destroyer escorts, frigates, mlnesweepers, alr-
craft carriers, submarines, other floating equipment and ship
components such as hulls, superstructures, propulsion machinery,
boilers, condensers, heating and electrical systems, etc., as
well as reconversion, refit and repair projects,

Excluded are armament and electronic equipment projects,

Tank-Automotive-Railway:

Includes tanks and vehicles and railways of both armoured
and non-armoured types and the assoclated services of develop-
ment, maintenance and repair overhaul, Cars, trucks, buses
and components, such as tires and tubes are also included.

Excluded are armament and electronic equipment projects.

Fuels and Lubricants:

Includes supplies and services of petroleum, gas, coal
and coke and their products; principally aviation turbine fuel
and gasoline, motor vehicles gasoline and heating fuels,

Clothing and Equipment:

Includes 1tems of personal clothing, footwear and equipment
such as mess kits, steel helmets, tents, etc.

Excluded are protective and life saving equipment projects.
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Food and Subsistence:

Includes all projects involving the supply of food,
beverages and tobacco.

Construction:

This program includes all construction contracts for
building structures, runways, etc., as well as for consultant
services, repalr and maintenance,

Construction Equipment:

Includes all purchased building supplies and equipment %o
be physically incorporated in structures and facilitles, con-
struction machinery, mining machinery and all equipment neces-
sary to build a structure or facility.

Excluded are production machinery and conveying, elevating
and materials handling equipment projects.

Production Equipment:

Includes metal working machinery, special and general
purpose industrial machinery, trade and service industry
equipment, agricultural machinery, etec.

Excluded are proJjects involving mobile equipment, generator
sets, office machinery and equipment, protective and life saving
equipment, transportation equipment and conveying, elevating
and material handling equipment.

Other Programs:

Includes contracts for materials that are not classified
by any of the above programs, such as: medical and dental
supplies, office supplies and stationery, office equipment and
machines, office furniture, chemicals, protective equipment,
home-type electrical appliances, certain fabricated and crude
materials, primary metal products, etc., as well as the ser-
vices assoclated with the supply of these products.

Reglonal Offices in Canada:

These offices handle the purchasing of miscellaneous
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of -the-shelf commodities required by the Department of National
Defence in that region, such as fresh fruits and vegetables,
dairy produce, etc.
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IT SOURCE OF DATA

As mentioned earlier, the Economics and Statistic Branch was
assigned the function to complle and analyze statistical data
related to the general activity of the department. The branch
reported on this activity in the Departmental Annual Report,
Canada Year Book and other types of reporting for internal
circulation only. In these sources, the annual value of DND
contracts and expenditures are broken by homogeneous groups
called DDP Procurement Programs. These programs are similar
to those used in the statistical reports of the Department

of Defence of the United States.

For the analysis of this study quarterly data are more approp-
riate, A special permit was received from the office to break
down the annually published data into quarters and to use also
quarterly data of DND Contract Demands.

The compiled quarterly values (1 and 2, 1951-1968) are rounded
to millions of dollars and checked agalnst the annual values
published in the Departmental Annual Reports. They are
tabulated in three tables and the following are some explana-
tions for these tables:

1. Though DDP was officlally established on April 1, 1951, data
in these tables are extended back to include January-March 1950
to January-March 1951. Although procurement of this period was
performed by the Department of Trade and Commerce, yet it was
transferred to DDP for completion and, therefore, has some
contribution to DDP activity for a considerable time.

2. Data on DND expenditures against contracts placed by DDP
are available up to January-March 1968. After this period, it
was impossible to identify this type of expenditure from total
DND expenditures. For all procurement programs expenditures
are available for the period between January-March 1950 to
January-March 1968, with the exception of the following two
programs:

a. Construction Program:

Data are available from January-March 1950 until January-
March 1965 when the function of Defence Construction was
officlally transferred to the Department of National Defence,

b. Regional Purchasing Offices:

. Data are available from April-June 1951 when these offices
were established.
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3. Data on the value of Contract Demands and Contracts are
avallable from January-March 1950 to October-December 1968
for all procurement programs ezcept for construction programs
and regional offlces programs for the same rcasons mentioned

in Item (2) above,

4, For the distribution of lag and for building the predicticn
model the period covered 13 as follows:

a. For construction program the period extends from
January-March 1950 to January-March 1965, hence, 61 quarters.

b. For regional purchasing offices the perlods extends
from April-June 1951 to January-March 1968, hence, 64 guarters.

¢. For the rest of the programs, the period extends from
January-March 1950 to January-March 1968, hence 73 quarters,
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APPENDIX "B"

TABLES AND CHARTS FOR

(1)

A GENERAL DESCRIPTION
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TABLE | COMPARATIVE  HIGHUGHTS

SELECTED INDICATORS 1952 [AG6R 1966 1967
V4 4 YA %

A DDP PURCHASINGS foR Dud As % OF :

1. GNP " 15 0.8 0.8

2. TOTRL GOVERNMENTS EXPENDITURES (ALe Lfv%s) 16.¢ L3 2M 2.2
3. FEDERAL EXPENDITURES R5.7 2.2 5.0 4.6
4. GOV'TS EXPENDITURES oN Gbobs (AtL stez:S) 2N} 15.7 .1 18
5. FEDERAL EXPENDITURES ON Goobs v 654 442 6.6 25.6
6. ToTAL EXPENDITURES ON DEFENCE 62.6 36.1 283 27.7
7. TOTAL EXPENDITURES ON DEFENCE Goops 73.6 555 Yy 5 ksy

B. TOTAL DEFENCE EXPENDITURES .

I.Aas % of GNP 75 b 29 29
2.85 % Of Gov'rs. EXPENDITURES (aLL cevers) 269 122 ER | 18
3.A5 % of FEDERAL EXPENDITURES b2 227 17.7 16.6
Yy PER CaPTA (TotAL PoPuLATION) @ B2y 59 ¥36 ¥ 39
5. PER cAPITA (ARHEY FORCES) (© @ 518367 $1358y £16,123 $ 17028

(&) INCLUDES MUNICIPAL, PROVINCIAL AND FEDERAL GoyERNMENTS ,
() SOURCE D@s PUBLICATION- NATINAL ACCOUNTS AND LABOUR FORCE FoR ALL DaTR, M TWS TASLE EXcEPT (C) BELow . (S-APPEND .
) BAwK of CANRPA STATISTICAL SUMMARY 181D DEPT. oF NATIONAL DEFENCE.

@) IN CURRENT DoLLARS
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TABLE 2@ HISTORICAL SERIES OF GNP AND GOVERNMENTS EXPENDITURES
CANADA | (926 - 1963
(IN MILLIDNS OF DOLLARS)
ALL LEVELS FE DERAL PRoOVIN Ci1AL MUNICIPAL
YEAR G NP TOTAL sal_amgy smgms; s ﬂ'-:R'E’ sm:mfs
EXPEND| oops |SALARIES| G09S | Goops |:ALRR:E;|G°°DS Goobs |5ALAR'E= @00DS | goups snmnml Goods
I I ! | I | I !

1926 50521 831 k83 ays  ays | a1 72 Hg | 39 s W4 | 272 a3 im0
7 5549 | 88 531 a6 270 | 133 76 57 | 99 51 W3 | 299 134 165

3 6ou6 | 93% 560 A7 2%y | 13§ 8o 58 | ng 57 6l | 30y 139 s

9 6,134 | L,027 6% 295 345 | I59 g 7 137 14 72 | 3wy s 199
30 5728 | 1,155 721 317 Yoy 172 91 3 162 73 29 387 153 234
| heoo | 1,220 688 317 37 M7 3y 63 Is6 79 e 385 15y 23)

2 3,807 ] 1038 58y a% 2% | w9 7% 43 | 123 68 6 | 337  1so 197

3 3,510 | loa0 4z 2eY 198 s 72 Y3 97 58 Ya | aso 137 "3

4 398y | 1122 503 2%2  2al a7 76 31 129 7 58 a47 135 12

5 yus | 1,172 Syz 237 855 159 %2 77 136 66 70 | ay7 139 108

6 hess | 1187  Syy A%y aso | Is3 82 ” 138 70 68 | 253 Iy m

7 5257 | 1,279 619 312 307 | Isi 86 6s | 02 9 121 26 1Y Y

8 5278 | 1393 666 33 330 | 1 83 4] a8 7 g | an s 12

q 563 | 1,288 683 34 322 | a3 122 9 189 83 lo¢ | 28 Is6  13s
bo 6793 | 1,755 M6 S¥a  S7y | 6o 305 375 | ys5 78 27 | 2 159 na2
| 8328 | 2280 1,635 7v7 888 | 1,187 505 <32 I8y 8 3 a8y et 123

p 10,317 | U493 3,674 1,063 Aen | 3236 813 2w | Jyg 83 65 | a9 167 12y
% noss | £1¢4 4117 1,383 A1 [ 378 Ln3  2ees | 1S5 92 €3 | 30y 178 e
b u‘;aso 6,147 4978 1,568 3410 | YN70 4277 3,193 172 99 Is] 33¢ 192 Jyy
5 11.11838 5203 3656 les52 2009 | 3097 1337 1,70 198 108 90 36! 207 sy

6 8s0 | 3952 1,79¢ 953 343 | L0717 5% Y9 | 283 130 53 | Y36 a37 199
7 13,065 | 3416 ) 5w 74¢ 795 629 327 302 | 382 150 232 530 269 24!

8 1520 [ 35% L7978 9% | <73 349 ay | %7 182 935 | 657 3z 3w
9 15095 | o7 2,027 987 140 270 Y3y Y3¢ | s 196 3ly | M7 357 3%
50 1006 | 4,233 2,34y toeer 1,277 | 977 Yy So¢ | 535 Qi3 322 | 832 333 Yy
| A1 1 5243 3211 1,290 1,981 | L7102  GlY 1088 €3 2w 3% | 933 Y35 503

2 2395 | ¢686 Y279 LS9 3,739 | Avs? e 723 | 72y 278 Yy, | Loce Y96 570
% |asow| 7025 4432 4700 2732 | 3559 856 703 | 695 AIS  wo | 1178 SY9 g2
4 24871 7,280 H4er yhi2 2549 1 29w 86 Lves | Tv7 3t Y27 | 1265  s06 (59
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TABLE 2@

CONT.

ALL Levels FEDERAL PRoVINCIAL MUNICIPAL
YEAR GNP :;::; SALARIES SALARIES sauhriEs SALARIES
l oo I SALARIES ! GooDS | Gpens !Sm.ﬂmesl Go0DS | Gybns fsnmmss l Goops | v ! sm.nauesll &oops
1955 27132 7730 4780 2073 277 | 349  hosc Lyy2 | 342 351 4Y | fuvo  cce 9
6 30,5351 8H7Y 5246 2278 2988 | 2671 1,153 |,518 | 1,051 38y 664 | 154y 738 3¢
7 3,909 | 9,17y 5738 a,set 3,077 4727 4286 44y | L9 438 | 362 837 o
g 32,899 | 10,408 6,16 2800 3,361 | 28YF 1380 w3 | L,27Y 5ol 773 | 2038 UY a9
9 3UNs | 1,239 649 3027 3463 | 4832 1,3% WYz | 1,349 557 792 | 2,309 080 1,229
60 36,287 | 1212 6,y 3270 3497 | 2,730 Ly¥6 128y | L46S  61S 850 | 2579 1,207 1,36
[ 347 | 13232 723¢ 3596 364 | 2982 1S?y | Nes | LY6T  eSY  ¥3 | A787 L% Wit
Y/ Ho,575 | 200 777 3,397 3368 | 3,025 6o 325 | 1563 702 B4l | 329 1yfr  iu32
, Y3uzy| 1y887 8,005 Wy 393 | 993% 4w  Lus | 4725 757 WS | 3w heas  i7se
i 47,393] 15970 8,65 4367 Y235 | 304¢ L7 (276 | 1929 826 L3 | 3,679 1,773 )%o¢
5 |53203| 17677 U5%  Hesr YTy | 3,267 483 jvav [ 2239 9 4,323 | HofS 1,928 a7
6 58,104 | 20375 1,28 5286  Gooo | 3,920 2,000 4320 | 2,463 052 Lt | Y703 2134 2567
7 63,109 | 23,161 12,377 5921 gNse | 4,259 2,308 495 | 3015 1,29 127y | 5103 2372 2,73
8 67,363 | 25798 13,329 G4sY ¢ Gis| 4475 2477 4998 [ 3229 Y06 823 | 5,625 27U 235V

SOURCE : DBS - NATIONAL ACCOUNTS
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TABLE 2 GOVERNMENTS EXPENDITURES AS . OF GNP
CANADA 1926 — 1968
( IN MILLIONS OF DOLLARS )
ALL LEVELS FEDERRAL PR OVINCIAL HUNICIPAL
YE R R aNP ;ro'rm. SALARIES sanR:Es . .sac:me:s sm;aau;;
XPEND. l Gonns |s,,,mm,lt;.oops Goops l.mmmssl 2oDs | £00ps I_mmmasl GroPS | apops Ismmuf, Goops
{ | | | | | [ !
1926 |tooo | 163 95 47 w8 | 2%¥ 1y 1o |17 o8 o0 | sy as a9
7 loo.o | le.o 96 v7  H9 | au 1y lo 1.9 0.9 0% | sy ay 3.0
g jeo.o | IS.4 9.3 Ye Y7 as 1.3 lo 2.0 1.0 1.0 S0 a3 27
q 1000 | 167 0.y 1.3 YA 2.6 LY 1.2 2.2 1.0 1.2 6 a9 32
30 joo.0 | 202 2.6 58 71 3.0 16 1y 23 1.2 L6 68 27 Yy
| loc.e | 2.0 Iy 6.3 78 34 1.8 L3 33 1.7 L6 8.2 33 49
2 loo.p | 247 M2 76 76 3 a.0 K] 33 1.7 N2 83 39 49
3 b0 | 29! 132 6 5¢ | 33 a4 12 | a8 e w2 | u 39 3.2
4 oo | 282 6 70 56 | 32 19 1.3 3.2 17 1S ‘2 3y 23
5 oo | 2722 2.6 67 59 37 N} 1.8 32 L. XA $.7 3.2 25
[4 1000 | 255 N7 ¢35y 33 18 1S 3.0 1.5 LS £y 3.0 2y
7 150.0 M3 .8 ¢o 5.2 29 12 1.2 33 1.5 23 5 23 a3
8 teoo | 54 126 €3 63 |33 16 17 | Y 18 a3y | g2 29 23
9 fleo.o | 228 120 6y 571 | 33 21 e | 3y 1.£ 19 S0 23 2.2
o 0.0 | 260 6 Pl 85 | 10 s  se | a3 L2 42 QY L&
| leoo | 224 %96 33 107 M2 o 82 2.0 l.o 1.0 3y 19 .S
2 feo.o | 435 366 103 as3 | A3 78 235 | 18 0% 0.6 as 1.6 P2
% wo.o | ¥.S 327 1as 52 [ 336 w1 235 | 1y 0.8 ob | 27 16 1]
. woo | 5L8 %20 133 A87 [ 317 w® a9 | 1S 04  o¢ | 28 16 1.2
5 oo | ¥39 39 133 7o | Al w2 M8 | 7 63 o8 | 3J 1.8 13
6 teo.o | 333 A2 8.1 7. 9.4 S.0 Yol ay 1 .3 37 2.0 1.7
7 teg.p | 259 n7 Sé 6. y.3 a8 23 | 29 1.} 1.8 V.o 2.0 20
8 too | 237 09 57 62 | Y4s a2y a1 | 3 L2 19 ¥3 A 2.2
9 tooo | 220 130 54y 76 | 53 a4 29 | 3 oA e 30 a6
50 ttoo | 235 130 59 7 £y 26 A% |30 L2 13 e a1 as
{ tleo.o | av? IS €2 93 gl 30 51 3.0 1.2 1.8 Yy 20 a2y
2 wo.o | 2728 128 ¢3S | oy 32 72 3.0 1 1.4 Yy 20 2y
% teo.o | 280 1727 €3 109 [0z 34y (3 | 2% 1.2 I Y7 22  ag
L] too0 | 293 129 77 w2 | 98 33 59 | 30 13 17 S4as A
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TABLE 2(b) . CONT.

ALL LEVELS FEDERAL P RDVINCIAL MUNICIPAL
YEAR GNP ;;:?;D m:ma mc:mp: sa:na-vs . ;n:".;,
) Ié.oaps |mnnufs léoobs GooDs lsauames G00DS | teo s Isamma;lanps Goups ISMAR.E,I Goops
! 1 ] i I i i i 1
1955 teo.o- | 24 17.¢ 726  wo | 922 39 53 | 34 43 13 | 53 ay a9
6 lo.c | 26 1728 1.7 93 8.9 39 5.0 3S 1.3 2.2 S 2.5 2.6
7 oo | 287 120 81 99 9.6 Y 45 | 3.6 Ly 22 |8t 26 32
8 o0 | 36 187 8.5 toz | %6 4)  4s | 39 e 23 | 62 28 3y
q two.0 | 324 /8.6 87 99 | 8. Yo Wi | 39 e a3 | ee 34 38
60 leo.0 | 333 187 9. 94 2.1 Ye 3S 39 (N4 2.3 €7 29 3.8
| woo | 352 139 96 98 2.0 N2 33 39 17 22 |78 37 3.3
2 leoo | M3 1Mo 98 95 | 1y Yo 34 | 39 1.8 240 | 17 33 Y.0
% oo | M2 I8¢ 95 91 | €7 39 28 | Yo TR EX 32 W
4 oo | 37 123 93 90 | ¢y 37 a7 |4 8 a3 | 73 33 o
5 jooo | 38 s U 9 ¢3 36 a7 4.3 18 as |19 3.7 Y2
6 loo.o | 350 1Y 1 13 | €7 36 3N | 4 1.3 23 | &t 32 Yy
7 100.0 73 199 9.5 oy €9 38 34 49 2.0 29 8.1 39 vy
8 o0 | 34 M8 99 93 [ 6 36 30 [ Ve 2r a7 |8Y Ya  va

SOURCE | SEE TRBLE 2@)
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Flc. 2

DEFENCE EXPENDITURES AS A PROPORTION OF GNP
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FIG. 2 DEFENCE EXPENDITURES AS A PROPORTION OF GNP
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SELECTED COUNTAIES, 1962

DEFENCE EXPENDITURES AS A PROPORTION OF GNP
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TABLE 3@ :

GNP COMPONENTS OF SELECTED CONTRES, 1962

(IN MILLIONS OF US. DoLLARS)

PRIVATE
CONSUMPTION

PUBLIC CONSUMPTION EXPENDITURES

BUsINESS GRS

COUNTRY | GNP [ ToTAL | DEFENE ol .

vowars | 8/ lus. % %% {us. $ J /> OTHERS us.§ | % [ us3] %
NORTH ATLANTIC AREA 97,157 [ 608,528 1| g, 603 1Ty 73,216 6 95387 | 178,589 1y |+ 15437 415
CANADA 37,332 | -23,83Y 53 554 143 ,704 4¢ 3,837 T008 25 - 51 -8x
U.S.A. 556,190 | 348,822 13| 1074675 10y 54,673 98 53,002 | 89,312 it [+ 10,38 4.3
WESTERN EURo PE 377,635 | 235,872 419| 55387 197 16,839 %5  38,5v% §,269 s |+ 5107 4l
EEC 226,223 | (37,932 410} 32470 M2 9 HYY w2 2267( | SL6YS 2B |+ Huz 42
BeELGUIM 12,743 8,655 1] 591 s Yy 33 1,177 Jyeo 153 |+ 47  +%0
FRANLE 63 | 4,557 el 9517 w3 3,708 52 5309 4,052 W4 |+ ys0¢ 2
GERMANY FR. | 3700 [ 50,950 5791 13225 MY 3990 w2 Q43S | 22,508 26y i+ 2017 23
1TALY 39,509 | a3.886  ¢os| 58y2  m8 4079 23 4,73 938y mapr Y1 swe
LUXEMBERG 507 2% 580 51 B.) 6 12 ¥¢ 127 25) |+ 38 H8
NETHERLAN 13,33 | 5%  sa| 1999wy 547 w2 (397 3,20 vy |+ 395 430
EFTA 126,345 | 30,991 Q3| 20684 ka ¢, 680 53 M,e04 | 24,29/ 92 |+ 279 +0.6
AUSTRIA 7,190 Yuaz 4 935 13 8o L 255 L6TT  ne |+ 201 +n.3
DENMARK, 736! h407 3] 9% ng 217 30 775 1,517  ®e|- 55 —~og
NoRway 5,180 3070 13 790 183 177 34 613 1,556 30 |- 236 -y
PoRTY GAL 2722 | 1929  mal Wy sa (77 S 237 47 nel- 96 -us
SWEDEN 14,543 2,533 S8a) 264y 132 é8o 17 1,964 3,233 22|+ 133 tos
SWITZERLAND 10,783 6,597  er2| 1178 109 A7¢ 2.4 299 2,981 T+ 30 tou
UK. .06 | 51,528 652 13,734 N4 5073 (N 8,66 12,902 k3 |+ 9oz 41
OTHER 24,567 | 16,999 4fo| 2,533 i3 665 27 1,368 5333 27|- 298 1=
FINLANY 5320 | 3,050 73 753 W2 M2 23 6u 1560 293]- 43 -og
GRegce 392! 2,851 127 495 129 I Yy 3z2v 862 20 |- 237 -1y
ICELAND 263 167 ¢u3 22 8y - - 22 G Wi+ & 412
IRELAND 2,131 585  uy 255 o 22 l 233 333 1se |- W2 -2c
SPAIN 1293 | 9,299 n9] toe8 s (330) 2c  (¢78) | 252 v+ ug  +es

SOURCE . 9 APPEND ‘C™. P-66-¢7
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TABLE 3w

GROSS NATIONAL EXPENDITURES BY COMPONENTS

CANADA | 1950 - {968
(IN MILLIONS OF CURRENT DOLLARS )
YERR sz::ipmu PugLIc  CONSUMPTION EXPENDITURES lz;sei:t‘:sn Ghess s -
GNE DotLlLARS e Tox AL DEFENCE OTHERS FOR"ATION‘,

doviags | % [veveai] of DolLARS | %o [ Do’ o,

1950 18,006 | 12,026 8| 234y nBo 493 27 135 338 150 | 4285+ 1
l ®l,170 13460 €3.6| 3,271 15.5 LI57 55 2,19 3459 137 |+ 40 4 22

2 23,995 | M181 6| 4277 78 g0 15 2479 bysi igS| 4 ¥py +2.

3 | R5020 | 15592 23| 4y32 17 497 76 24525 | Y4998 20|- 2 *
WoojRusm {6t st Hyer n9 umar e &7y | MTT 92 |- 5YY - 2ac

5 21,132 | 17,389 eV | k792 124 Lo 65 3032 5at0 192 |-as5? - o3

¢ 30,585 | 18833 ell) 533 15 Agex ST 358 6779 222 -Y4og - 13

7 31909 20072 %! 5722 180 1765 55 3957 235 m0 | -4 - 19

2 32,394 | 21,245 ¢ui| 630 187 Leei 54 489 6975 212 |- 1506 - us

9 34,784 | 22495 V1| Guyf 186 1560 4s 4,389 (39 193 |-ns0y -3
196 0 35428 | 23367 ¢st| 68y 187 lsys W3 535 o e |e s -2
! EYRN ] M4 683 | 7236 1Y 617 43 5¢n 6635 177 | -6 24

2 Yo575 | 2sqw @3 | Tz Mo g0 W1 4037 (a0 12 |- 25 o

? Y3424 | 21487 633 | B,07s 184 4572 36 6503 | 5% s |+ am + ec

! 1,393 | e al) 5651 i 1584 35 7070 G103 M2 |- 3 =~ ol

5 52,203 | 32,041 €M | Fey 13s  Is5s9 30  §055 10,651 24 |- 123 - 03

6 58,120 | 3ygys <oo| m23¢ 19y 79 30 9577 12,493 2.5 |- 507 - o3

7 62,068 | 31,19 <G8 | 12,377 1499 L%es 23 1v,572 12365 199 |- 35 o

8 N4y | Wa3eo 593 1208 R fsa &S wxr | woss nmy|-tw -is

SOURCE : DBS -NATIONAL ACCOUNTS ~ 5-APPEND. 'C.-
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TABLE 4@

PER (APITA GNP AND ITS COMPONENTS, 1962

=« SELECTED COUNTRIES -
( N US. DOLLARS )

PRIVATE PuBLic CoNSUMPTION EXPENDITURES | Gusivess
COUNTRY G N P CONSUMPTIN|  -TOTAL DEFENCE | OTHERS ‘;Z:::ﬂz”‘f" OTHERS
ForRHATION

NoRTH ATLANTIC AREA /873 1,174 328 141 18y 3uy + 30
CANADA 2,007 1,281 298 92 206 H30 - 2

U.S.A.. 2,981 1,870 577 293 28y 479 + 55

WESTERN EUROPE 1,205 753 177 54 123 259 + 16
EEC 1,289 786 133 54 129 295 + 25
BELGIWM 1,382 939 173 is 123 260 + 10

FRANCE 1,524 990 203 19 124 299 + 3%

GERMANY, F.R. 1558 875 233 66 167 395 + 35

ITALY 788 Y76 n 22 a5 136 t 9q
LUXEMBERG 1,575 913 159 19 40 394 + 109

NE THERLAND 113 643 165 b6 19 272 + 33

EFTA 1,393 889 227 73 154 267 + 1o
AusTrRiA 1,009 621 131 )} 120 273 29

DENMARK 1,582 1,054 2y 47 167 326 - 12

NORwAY L423 843 21 49 1638 h2% - 65

PORTUGAL 303 215 Yo 20 26 53 -

SWEDEM 1,923 1,128 350 90 260 h27 + 18
SWiTZERLAMD 1,905 1,165 20% H9 159 527 + 5

U.K, LY79 96y 257 95 162 24} + 17

OTHER 525 362 54 L] 4o "y - s
FINLAND 1,181 6717 167 3 136 3ug - q

GReecE YoM 337 59 20 39 o2 -3y

1cELAND L4y s 928 121 - 121 363 +33

IRELAN) 755 561 90 4 92 18 -1y

SPAN 20 302 23 n 22 ] +4

SOURCE . 9- APPEND.'C" P-68-69.
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TABLE 40 PER CAPITA GNP AND ITS COMPONENTS

CANADA 1950- 1963
(IN CURRENT DOLLRAS)

PRIVATE PUBLIC CONSUMPTION EXPENDITURES 2::;::5;; 6
YEAR GNP CoNSUMPTIN  yoraL | perence | omiers i;::::,, u OTHERS
195 0 1,31 877 ] 36 135 24y +2)
| 1512 961 234 3 st 293 + 3y
2 1,660 lo22 295 12y I 308 +35
3 1,685 1,050 298 128 170 337 0
Y 1,647 1,07 295 L] 181 316 -35
5 1,747 LNt 308 n3 195 335 -1s
6 1,921 1,183 338 "3 225 H26 ~2¢
7 1,951 ),227 3s0 108 aya yyg -
3 1,346 1,257 365 92 267 i3 i
9 2,009 1,299 372 90 282 398 -lo
1960 2,029 1,319 377 17 190 318 ~ys
! 2,01 1,352 Yoo 39 31 367 -yg
2 2,200 1,406 Yig 9 327 317 -1
3 2,31 1e3 3o 8y 3y, Yoy +1y
Y R,476 1,550 sz 33 34 4n -2
5 2,677 164y 93 S0 b3 546 -6
6 2,927 1,78 568 3¢ L 17] 619 -25
7 3,065 1,362 ] 89 522 én -19
3 3 uey 2,053 586 88 Y93 177 +Y3

SOURCE : DBS - NRTIONAL ACCOUNTS =~ 5 APPEND. "~
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TABLE s@ GOVERNMENT EXPENDITURES BY TYPE OF TRANSACTION,

IN SELECTED COuNTRIES, 962
( W MiLLIONS of U.S. DoLLARS )

GooDs, SERVICES, SALARIES AND WAGES
COUNTRY T TOTAL DEFENCE | evitian OTHERS
3:‘{;'“5“ 7° D:Ja.'n.sﬂ;as */o Do‘:.;.:ks °/o ):I:LSR-RS /o D:..n.i.ns o
NORTH ATLANTIC PREA| 270,360 100.0 | 168,403 24 73216 221 95387 353 | 104,757 37¢
CANADA 10,396 1000 | 5541 S3.3 L7004 16M 3,837 369 | H355 He.7
U.s.A. 150,704 loo.0 | 107,615 1.5 54,473 363 53,002 35.2 | 43029 28.5
WESTERN EURoPE 109,260 feo.0 | 55337 507 16,839 154 33,548 353 | 538713 ¥4.3
EEC 68,253  100.0 | 32,170 Y75 9,4y 139 2267¢ 333 | 3¢,083 529
BELGIUM 3469 1o.c | L5 Y59 biy 120 0,177 39| 13878 S4.1
ErRgNCE 23,428 leo.o 9517 Yol 3,708 153 5807 48 13,908 59y
GERMANY, F.R| 26,24! loo.o | 13,225 504 3740 143  9Y4gs 3.4 | 13,016 h9.¢
17ALY u, lso.0 | 5,842 526 L0797 9y K763 29| 5269 Y.y
LuxemBERG 127 100.0 51 Yo.2 6 47 ks  3ss 2% 57.3
NETHERLAKD 3,880 loo.0 | 1,944 50.4 547 L3371 3o 1,93¢ b9.9
EFTA 36,8Y3 loo.o [20,684Y S56.2 (C30 182 Iy o004 380 | 16,159 b33
RUSTRIA 1,982 lgo.0 935 Y22 8 ko 855 W32l Loyy 52.8
DENMARK 1,726 too.o | 992 5%.s A7 16 175 hye | 73y ya.5
NOR WAY LY 1000 90 53.0 177 1 613 4 0! Y70
PORTVGAL 543 J100.0 Yry 75.6 177 3a3 137 533 13y vy
SWEDEN % 370 oo | X&YY 6oz 4Fo 1SS 196Y  4v7| 1,7v6 393
Switzertanp | 2,156 w0 | L,17y  SYS 2% 2§ 299 Yyl 98 Ysg
V.K. Ry, 550 tev.o | 13,734 559 5073 206 B,66' 353 |l0,816 Yy.1
OTHER LAY leo.o | 2,533 o3 66S ko 1,368  Hur | 163 3%.2
FINLAND 1,329 levo.o 753 567 42 0.7 6l Yo| S7 Y33
GREECE g f00.0 Y95 6Lo o an 324 399 36 3%.0
ICELAND 56 100.0 22 3.3 - - 22 313 34 0.7
IReLANp Say oo | ass 48.7 Q2 Ya 233 s | 269 513
SFAIV LYyyy wo.0 | hoos 678 33 a9 678 WA | Y3 3o.2

SOURCE © 9 APPEND ¢ P 121
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TABLE 50

CANADA , 1950 —~ 1968

( IN MILLIONS OF CURRENT DOLLARS)

GOVERNMENTS  EXPENDITURES BY TYPE OF TRANSACTION

ToTAL Goops , SERVICES, SALARIES ANy WAGES O THERS

YERR ooans 7 TOTAL DE FENCE CIVILIAN 009,000 y
= i ol 30 Rl 3N el B0 I :
1950 233 lov.o | 2344 55y 493 w7 1851 437 | 389 Wy ¢
| 5,243 100.0 3,271 28 1,157 22.4 2,1y Yo.3 1,972 376

2 C,68¢6 1s0.0 | 4,279 Mo 1,300 208 2979 31 A,907 3.0

pj 7,025 lbe.o | YY32 30 1,92 a4 2,585 89| 2593 370

i 7,280 l60.0 Y, 46! 62 727 233 4734 3IS | 289 38.§

5 2,730 160.0 Y, 780 612 1,70 228 3020 39 | a9so 33

6 8,47y 100.0 5,24 €22 182 a3 3M6Y  YoI | 3,208 318

7 9,17y 150.0 5,733 2.6 1765 192 3973 Y33 | 3y3¢ 378

8 10,403 100.0 C, 16 592 1,¢60 6.0 Y, 550 Y32 | Yay7 .3

9 11,239 Iso.0 9% 527  1,S6o 123 Y930 Y38 4,749 v2.3

19¢ 0 12,11 1w0.0 6,769 558 1,5v8 3 5221 V34 | 5,3v3 .l
I 13,232 lvo.0 7,23¢ e 1,617 122 5,619 y2.4 5,91 Wy

2 14,200 ve.0 7,17 593 Lé% n3 6,037 Ya.8 | ¢y83 vS.7

3 1Y,337 wod | 8075  S%2 LS70 1§ bSos Vi1 | 4312 Vs8

4 15,970 180.0 8,65Y 592 1,589 99 1070 Y3 | 73% ys.8

5 17,677 woo | 95% 543 1,ss9 33 8,037 Y55 | 3,08 8.7

6 20,378 100.0 1,28 554 1,709 gy 9577 ¥2.0 | 689 VY6

7 a3, 16l 190.0 12,377 834 1,805 18 10,572 ¥s.e | 10,78y Ye.C
3 2s,7v8 woo | 13329 518 g2z 71 ns W7 | oyl V8.2

SoURCE : DBS - NRTIONAL ACCOUNTS 5 APPEND. “C'

-99._



Fla. 3 DEFENCE EXPENDITURES AS A PROPORTION OF

GOVERNMENT EXPENDITURES

(@) SELECTEN COUNTRIES
(b) CANADA  1950- 1948
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PER CENT

DEFENCE EXPENDITURES RS A PROPORTION OF GOVERNMENT EXPENDITURES, 1962
SELECTED COUNTRIES

FIG. 3(@)
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DEFENCE EXPENDITURES AS A PROPORTION OF GOVERNMENT EXPENDITURES

FIG. 3)

1950 ~ 1968

CANADA,

-
=

= PER CENT

30
!
!
!
1
1
[}
(
I
|
1
!
I
|
I
I
I
!
i
I
1
1
1
'
:
l
I
1
|
I
b
0

Ty
1Ty
Iy
naw
i
VT
i
T

T
T
T
1
T
n I

°
H1 ] HHEER =2
mandgsnanpfuk iy inndidag §ESEEI %
—— m - - - e e AR H R D ______._ -
T il upnnil iddnn palonapukn Fas X
s HHEH A R EHE bm HH S & e "
A AAH ST B AR A O EE R T e, 8 o= 0 > e =
pginasSaliaty HEEH ! e A E e o . : :
° - - - 1 m - *_ R e .- o
- * A e e L T R R O e B e b e =
e Ly e P e T P e e e e L TTT
T T L T 4 HY Y A A T B! 1 FH J
o ILM#, H 4% o H TR R RS Mwu.f urd M..,_;u T .
e — - —EHTEat b ,J P P HE i PR nsalinudl inds AAaREashs i
i i ol e Ny manlsanaganuid susn st I T L 1 snagl fnnu
SRy aAnE urﬁ‘_ﬁ uiml ] ExdEfouy i e A A L TR
aa e ERESlREan M oot Hr e A e
ma |T.L.I L] lx.ﬂ 1 r ' |L11L_ ' Jln% \i\uu_uinﬂ HA
© o 1 1 t P 1 g waie Tt -0
IHE R B BB EBEEEEEEEEBEEE
- » @wl ni vl &) ¥ R Y - o] - » <

-101-

SQURCE  TABLE S5(k)



TABLE ©

GNP AND GOVERNMENTS EXPENDITURES

CANADA ,

1950 -

1968

( IN MILLIDNS OF CURRENT DOLLARS )

ALL LEVELS oF GoV'1s -EXPENDITURES FEDERAL GOVEENMENT EXPENDITURES
YERR GNP TOTAL PEE | Gooss ToTAL e GooDs SRLRR: FECNCE S s
GooDs Geods aops | | By ome
195 o 18,006 H233 2,34y 1,277 2,33 977 506 193 35¢ 210
] al,170 5,243 3,271 1,981 3,089 1,702 1,088 1,187 95¢ 7%
2 23,998 6,686 y,279 3,739 Y373 2,489 1,723 1,800 1,330 Li2g
3 25,020 7,025 Y432 2,732 Y 58y 2,507 ), 703 1,907 1578 207
4 aY,87 7,280 R (] 2,549 4,628 2,97 1,963 1,727 L3¢o RY[A
5 27,132 7,730 4,780 2,707 Y,76! 2,49 Lyya 1,760 1,366 753
6 30,58S 8,47y $,266 2,988 5,03Y 2,67 L5 I, %02 1378 959
7 31,901 9,174 5,738 3,177 539 2727 vy L 768 1,289 &%
4 32,39 10,408 16! 3,361 ¢,0% 2,87 1469 Le6! L7 %8
2 34915 11,239 (A [/ 3N63 6,3S8 2332 I 1,§60 LosY 67y
196 0 36,287 | Jam 6,763 3,499 667 2730 a3y |,5Y8 1039 2l
| 37471 13,232 7236 3,640 7129 2,982 L,Yo8 L617 1,067 lay
2 Uo,57s IV, 200 717 3,868 7y2y 3,028 1,37¢ 1,680 Lo%y 607
3 Ysyay | 19887 8,0% 3,9% 7507 493 Lug | LSw 7y g7
b 47,393 15,970 8,65Y Y,288 789 0% 2% 158y L o0l Sve
5 52,203 17,677 9,596 Y91y 8,Y3y 3267 Lyzy 1,359 972 Y63
(4 58,104 20,378 I,286 ¢,000 q6¥f 390 1,820 1,707 1,088 18y
7 62,105 23,161 12,377 6,956 10,987 4289 90 4808 Liol Seo
g 67,368 28,7v8 13,329 ¢,67s 4,970 Yyre 1998 1812 (WA 3%

SoURCE ¢ DBS -NATIONAL ACCOUNTS - 5 APPEND.C”
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TRBLE 7

GOVERNMENTS

CANADA,

EXPENDITURES  AS

950 - 196%

% OF GNP

ALL LEVELS OF Gov'rs EXPENDITURES FEDERAL GOVERNMENT EXPENDITURES
DEFENCE
YEAR GNP T SAL?LR[GS GoodS ToTAL smfmes Goops | SALAREs | Good s
=) 0TAL Goeds Goobs Goods oobs :;fﬁ:?‘”

1950 190.0 23.5 13.0 7.1 129 54 2.3 2.7 2.6 1.6
| 106.9 .7 sy 2y 17 7.0 5.4 55 UAY 32

2 160.0 2.8 17.8 ny 122 oy 7.2 2.8 6y 4.7

% 160.0 28.0 17 109 133 (0.2 ¢3 76 6y 4.8

4 1v0.0 29.3 179 0.3 126 a3 59 A ss 41

5 100.0 289 1.6 10.0 18 9.2 53 ¢ 50 3.6

6 160.0 27.6 17.2 9.8 1Y 8.7 5.0 59 us 3.2

7 169.0 28.7 12.0 9.9 ] 3. b 58 Yo 27

2 too.0 36 18.7 10.2 18.5 87 Ys 5. 36 2.3

9 190.0 32 18.6 9 8.2 2. Y. 4. 34 19

196 0 100.0 333 18.6 ¢ 13.3 7S 38 43 29 17
! 160.0 352 9.3 7 8.0 79 33 4.3 29 1.7

2 160.0 349 18.0 9.5 123 1.8 3y . 27 1.5

% 100.0 34.2 1.6 9.1 123 ¢3 23 36 23 12

b {te.0 3.7 13.3 9.1 2 6y a9 as 2. L2

5 190.0 3338 183 9y 1.1 6.2 27 30 K} 09

6 1%0.0 350 194 10.3 k.6 6.7 3. 219 19 03

7 100.0 373 199 loy 1.s 63 3 29 1.3 0.3

4 100.0 380 197 99 77 6.k 3.0 2.7 17 09

SOURCE : DBS NATIONAL ACCOUNTS 5 RAPPEND “C”
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TABLE 8

BY TYPE OF TRANSACTION

CANADR,

( IN MILLIONS OF CURRENT DOLLARS )

1950 - 19¢8

FXPENDITURES OF THE FEDERAL GOVERNMENT

{ DE FENCE Expeiﬁrﬁ:es CWILIAN EXPENDITURES
YERAR ToTAL — smfm“ PURCHASED RY oTAL 5“":“‘55 Goods OTHERS
whGEs | TeTAL D.ND. | DDA WAGES
1950 2,330 443 137 3s¢ A 29 4gy 33y Iso 1,353
} 3,089 L157 20! 956 230 67 sus Y13 132 1,387
2 4,373 1,200 a7 1,530 Yoy 1,126 [41] Y% 193 ,28Y
3 Y,58Y 1,907 309 1,598 39 l,207 652 547 133 2,025
4 629 1,727 367 1,360 34y Lol 722 619 193 2,119
5 4,761 1,760 39y 1,366 383 983 798 te2 A 2,253
4 5,034 1,802 42y 1,378 iy 959 87y 729 s 2,353
7 5,339 1,768 Y% 4289 b} 87 %2 310 152 2,612
3 6,09 166! Y4 1,170 Y2 758 1,188 839 299 3242
9 6,358 1,560 Y% ,06Y 3% &1y ),192 g1y 278 3606
19¢ © 6,667 1,548 So? 1039 g 621 1,182 937 ayy 3937
! 2,129 1617 550 Los7 by3 6y 1,3¢S o2y 3y Y, 147
2 7,424 1,680 53 Loty . gz 607 1,351 1,064 287 Y3713
% 7507 | 157 57 97y Uy 527 | 1,353 121 232 | ysay
4 7,89 1,58Y 583 1,000 bss 54 Lyer 1187 278 4,8v4
5 8,43y 1,559 537 72 509 W3 1,791 1,256 /1 3y
(4 9 648 1,709 621 }088 coY Ygy 221 1,977 732 S,725
7 16,387 1,308 o4 3101 60! Soo 2,454 INA L 350 &, 623
3 na7 | 1,80 696 L6 52 5% 3,063 1,781 352 AT

SOURCE : DBS - NATIONAL ACCOUNTS ~ 5 APPEND “C*
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TABLE © PERCENTAGE DISTRIBUTION OF FEDERAL EXPENDITUKRES

BY TYPE OF TRANSACTION

CANADA , 1950 - 19638
DEFENCE EXPENDITURES CNILIAN EXPENDITURES
GoobS
YERR TOTAL ToTAL Sﬁ"‘fR'E‘ o PURCHRASED BY ToTAL 5“'::_“'55 Goops OTHERS
WAGES D.N.D. D.D.P. WARGES

1950 oo | 2LZ 59 15.3 238 125 | 207 M3 Y 58.1
1 | 1oe.0 315 6.5 31.0 9.1 2.1 i17 134 4.3 Yy.8
2 180.6 . 2 6.2 350 9.2 25% 15.3 iy Yy Y3.0
% 160.0 L1X% 6.8 s 8.5 26.3 14.2 na 23 Yy 2
¥ 100.0 3.3 79 294 78 219 15.6 134 2.2 47.)
5 160.0 37.0 83 287 2.0 206 157 139 1.3 Y73
6 160.0 35.8 8M 21y 83 19.4 174 s a9 .3
7 180.0 334 89 2 9 b3 13.0 153 23 Y39
¢ 100.0 273 8.1 19.2 63 124 Hs .6 Y9 53.2
9 fo.o 24.5 78 ) 6.1 lo.6 188 1. 43 561

196 © 160.0 23.2 A 15.6 63 93 178 L8] 37 59.0
| 100.0 227 17 15.0 ¢.2 83 19.2 My Yz 5%.1
2 loo.0 227 29 1ys €6 .2 3.2 43 35 59.1
% 190.0 21.0 8.0 13.0 ¢o 70 18.0 189 34 6l.o
Y loo.0 20.4 M 127 53 63 8.5 150 35 4R
5 100.0 18.5 70 s 6.0 55 20.6 VK] 57 03
I4 100.0 177 64 n3 6.3 5.0 229 153 76 594
7 100.0 16.6 65 0.} 55 L XA 2.5 M7 78 603
8 190.0 15.1 538 3 1y 49 223 149 74 2.6

SOURCE : TABLE 3

-105-



TABLE 10 DEFENCE EXPENDITURES ON GOODS AND SERVICES

CANRDA, 1950 - 1968

{ 1N MiILLIONS ©OF CURRENT DOLLARS )

TOTAL MILITARY GooDs + RELATED SERVICES PUREHASED
YEAR DEFENCE PAY ¥ ToTAL By BY DOP
ALLoWANCES DD VALUE % of ToTAL
|
| i (@ !

19 80 u93 i 137 356 66 290 §1.5
l 1,157 20! 956 280 676 70.1
2 1,800 270 1,530 hoy 1,126 13.6
3 1,907 309 1,598 391 {,207 715.5
4 1,727 3¢7 1,360 3uy 1,016 .7
5 1,760 39y 1,366 383 983 12.0
6 1, o2 42y 1,378 hi9 954 6% 6
7 1,765 b7 ), 289 w9 370 615
8 1,661 U9 1,170 bia 158 64.3
q 1,560 96 1,064 39 674 634

196 0 1,548 509 1,039 Hig 62l 59.8
| 1,617 550 1,067 Hi3 624 58.5
2 1,680 586 o094 hgy 607 555
3 1,572 598 474 Ly7 521 S4.1
H 1,584 583 1,00 hss 546 54.6
5 1,559 587 972 509 He3 41.¢
6 1,709 621 l,088 6o4 b3y by.s
7 1,805 Tol 104 6ol 500 H5 M
8 1,812 6% L6 526 590 524

SOURCES : (/) ¥ APPEND.'C™
OTHERS . DBS-NRTIONAL ACCOUNTS 5 APPEND 'C
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TABLE 11 DND EXPENDITURES ON DDP CONTRACTS
AS ¢/, OF
EXPENDITURES - ALL LEVELS OF Gov'rs | EXPENDITURES - FEDERAL SVERNMENT
YEAR GNP Goods ¥ | Goops ¢ —_ Goods + . ops v DeEFENCE
TOTAL SERVICES RELATED TOTAL | services RECATED Goohs + | Goops +
SERVICES SERVICES SERvICES | RELATED

1950 6 A 12.4 22.7 124 24.7 573 58.% 815
l 32 12.9 20.7 3Y.4 21.9 397 G2l 58.Y 70.7
2 W7 6.3 26.3 4 257 5.3 65y ¢2.6 73.6
% h.8 17.2 272 33 253 Y72 70.9 ¢33 75.5
b bl 14.0 228 399 a9 4.8 69.5 53.8 297
5 3.6 127 20.6 33 20.6 39y 6.2 559 72.0
6 3.2 TR 3.4 324 191 3s9 ¢3.2 53.2 9.6
7 27 95 15.9 a1y 183 319 604 Y9.3 67.5
2 2.3 73 12.3 22.6 124 2.6 S5L.6 4.7 648
9 19 6D foM 1.s 0. 238 Yo% Y32 63.y

1950 1.7 5.1 92 178 93 223 Y34 Yo.) 59.8
i 1.7 Y1 8.6 17.2 ée 209 Y43 330 58.5
pA 1.5 43 19 15.7 8.2 20.1 Yy.2 36.1 55,5
3 1.2 35 65 13.3 1.0 13.0 y3y 338 541
4 1.2 3y 63 123 69 179 b2 3u.s 54.¢
5 0.9 26 K3 9.4 55 4.2 32.5 29.7 Y7¢
4 0.2 24 b3 8.1 5.0 12.4 2.6 28.3 by.5
7 0.3 2.2 by 22 y.é ng 2s.¢ 271 bsy
8 0.9 23 Yy 29 49 13.2 29.s 32.6 529

SOURCE . TABLES 6-10.
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TABLE 12 DND. CONTRACT DEMANDS/ CONTRACTS/ EXPEHDITURES

1950 - 19467
{ i MiLLIONS  of CURRENT DOLLARS )

ANNURAL, CUMULATIVE

YEAR ‘;:;‘::;; CONTRACTS EXPENDITUREs | QNIRRT CONTRACTS EXPENDITURES

195 0 520.0 559.01 289.51 520.01 559,01 2%49.51
! 72533 ° 1,546.32 675.3% 2,193.0u 2,105.33 965,33
2 - 1,677.93 Lod.7¢ 1,126, 65 3,323.27 3,515,09 2,091.98
? 983.93 81384 1,207, 24 307,15 433393 3299.22
1 1,272.86 1221.39 1,01. 13 6,i80.01 555532 Y,315.3S
5 724.03 726.20 982.49 ¢904.0Y G,281.52 5,297.3y
6 45236 746.50 958.51 735¢.90 7028.02 €,256.35
1 654.12 606.05 8¢9.¢¢ 8, 0102 7634.07 7,126.01
3 793.49 730.6Y4 757.73 8,804.5/ 2,364 7,683.7Y
9 423,22 591.57 ¢73.M5 9,227.73 8,956,283 8,557.19

196 0 100.%0 803.15 ¢20.59 9.928.03 9,759.43 917778
{ 585.25 529.67 6'2,338 10,513,238 10,289. 1o 9,301,160
/ Y¥74.50 54%.54 606,39 10,987.78 16,331, 64 10,407. 5§
% 626.90 522.27 52095 1,614, ¢8 n,353.91 1093y, 50
4 61 5i0.9% 546,23 12,226.39 1,864.8S I1,480.73
5 755,46 473.53 hez.7s 12,982,085 12,338.38 1,9Y3.48
6 5¢4.05 634.72 hgsce 13,551, 10 12973.10 12,427.4
7 43591 595.51 h99.57 13981.0) 13,568.4 12,926.M

SOURCES . | AND 2 RPPEND. 'C”
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TABLE 13 DND. CONTRACT DEMANDS/CONTRACTS,/EXPENDITURES

1950 - 1967
(W MILLIONS OF CONSTANT 1957 DOLLARS )

G sl IMPLICIT PRICE
YEAR c%"g::;;s CONTRACTS | EXPENDITURES INDEX

1950 742 .87 798.59 3. 59 70.0

I 2:209.12 1979.92 865,33 78.1

2 2,058.81 1729.77 1,382.39 31.5

3 1,165,713 970.19 1430.38 B4y

4 1454 .70 1,395.87 161,29 81.5

5 803.58 805.99 1,090.4Y 9.1

6 476.19 784.96 1,007.90 9s.1

7 654.12 606.05 . 869.6¢ 100.0

8 784.86 722.69 749.49 1011

q ol.Gl 565.55 643.83 ok.c
196 O 6Y8.43 743.66 574.62 : l08.0

l 530.60 430. 2 565.17 o3

2 Y13.80 478.85 535.21 n33

% 531,72 h42.98 b46.95 I3

Yy 502,64 419,34 hu3.93 1217

5 591.28 370.52 362.09 1278

6 H19.04 467.39 356.16 1353

7 306.%) 413,49 351.07 - 1423

SOURCES | () DBS - S APPEND. ¢~
OTHERS TAGBLE /2.,
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VALUE OF DND. CONTRACT DEMANDS /CONTRACTS/ EXPENDI TURES

FIG. 5
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TABLE 14@ DND. EXPENDITURES AGAINST CONTRACTS BY PROCUREMENT PROGRAMS ”

, 1950~ 19¢8
( 1IN MLLIONS OF DOLLARS)

t | F (53| o | E|ueE |80 F (2 E|2F| el |2es TOTAL
YEAR %) s |9 | z [Zez|53°[8a|8 ¢® 2 3|12 3| F |2k
A R AR ER L BRI AR
1950 vee oo | 6563 1820 2002 2129 3190 /505 /343 le.02 Gp.3z KIS 006 2234 © 289.51
U ... |202.29 3599 3950 W30 4333 2650 Ssuy 1725 neo 43X 1292 559 ® £75.82
2 ves ees {398.09 H3G5 7089 T79 6321 29.4Y3 9495 10.883 20037 23.41 1720 4137 321 1,126.65
3 ... ... lsorie 72wn jesa1 jo723 7253 3716 Ho.es 287 IT23 1554 I3M7 G50 Shiz2 1,207 .24
by ... |wems gwes m.qr 9397 Ssees Mir0 202y 357 U2 Hay 178 23.63  Sgav 1,016.13
5 ... ... 1371892 83725 usevw §F.20 3333 HY30 1334y 3.37 Ip578 582 736 2907 (V.56 982 .49
é cee ves 133133 6Me2 p33 799y 20.37 HH4g is.c2 3.3 155.53 837 21y 2345 4345 958 .51
? vee ou. 139765 Hees m3MT 8279 208 HY.Ge o.29 Hi1  1ele7 Q.25 .58 29.57 cCo.3 §¢9.6¢
8 tee ves 134449 Y285 .9y MH9.9S 295 H336e 673 337 YHg2 §.93 782z A4.¢¢ Go.SC 757.1>
9 vee oee |RYS75 5058 110.86 3425 S.60 3223 2027 3M) ¢33s 3.33 (.33 2506 G133 673.45
1%0 eee wv. l25Y05 2717 9658 30MY (70 3586 377 3MS  ¢obz 8.66 532 2%k 58.6) 620.59
! \ Cee ee. {208.m, 2300 134T 4520 650 3USS 6715 M 6u.3t 795  Ga6 22ér 5963 ) 623.38
2 P Ak ¥ A7) 15.89 124.2¢ 51712 790 3459 oMo 356 771y BST 1020 2370 GeoY | 606.39
3 ver vee Llensr 2vo0s  nG3%3 5202 400 2622 WI2 306 2907 8.53  6.6s 22237 56Ny 526.95
Y Cee . 1171960 1792 2380 UTUS 1382 230l 0.as N7 3.86 ¢S 753 18 5395 | 544,23
5 ves aee 150.5¢ 22.75 los.38 s 3.9y 2145 W.5Y 330 7.3‘1(" 5.6y 3.3¢ 4.3 5279 | Y62.75
é cee ees bgwo 2073 1057 Usee A79) 19.21 naz 303 - 735 9wy 19s0  S3.30 hg3.co
7 e bte2 a7 9333 H333 1275 Q29 B33y 229 - 27T 126 2177 é6.ed | 499.57
b4 - ,,,@ S4.3t 1327 288 183 613  s31 2w 036 - 73 492 229 .03 163.50
ToTAL 975392 746.35 137574 1,051.88 465.17 58614 378.09 53.75 LIH.44 136.19 (5%.6o K97.68 w126 13,095 21

(Q) THIS vALUE BELONGS To JAN- MARCN 1965 . ON APRIL1,196S DD HANDLES ALL COoNSTRULTION ConNTRULTS.
{5} DATA ARE NOT AVAILABLE .

’
€) DATA DELoNG To TAN-MACCH 1963. oM APmIL 1, 1968 A NEW ACCOUNTING SYSTEM WAS IMPLEMENTED THAT MAPE DND EXPENDITURES
AGRINST DpPp ZoNTRUCTS No HDRE AVAILABLE .

@ 2 AppEnNp.'C”
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TABLE 146 PERCENTAGE DISTRIBUTION OF EXPENDITURES BY PROCUREMENT PROGRAMS

1950 ~ 1967
YEAR ;‘5 < §*§ 2 |13 g5 55 | ard| 5 : £ %g $3 343 ToThL
g §E§5§§53433§33§§{§&5&§t§
950 .., .. 122.67 €29 em 735 1309 520 HEM 346 w36 579  oex 172 100-00
I ... {30 533 585 637 6w 390 e 2ss w3 MY @ 827 1oe-ee
2 e w1353 W32 29 €31 50 24 3M3 031 I 2e1 1S3 SNS 330 toe-00
3 ... .. JHL5L Goo 372 387 6o 308 33 a5 4@ 129 2 137 HAS tvo. 00
Yoo, o [ M09 g3 mer 925 49 4o 199 635 BRI oW Lo 282 573 loo. 0o
5 vo we. 1 3857 852 1207 838 30 use 187 039 w71 659 615 2% 657 | foo.o®
6 ... .o {357 637 My B3 2020 WY 163 03§ 23 0B o7 AYT G fos. 00
7 ... ... 13998 sa pos  as2 13§ s L oM8 W e 07 34D Too 100- 2@
8w . | MsM Ser mwm oy 13 572 081 oMy 593 Lo7 oY 335 B0 %0 7°
1 349 151 LML 508 033 553 a0 0.5) 950 a4y 094 372 93 160. 00
960 ... ... | Ho95 431 55, NI log 571 o060 ost 917 o 0.8 HTo leo. e©
L e . I B 38 a0 135 LY S0 Lo ess jom 18 91 344 957 | tev.eo
2 v v lo292¢ 260 209 869 130 5T 172 o8t 1272 1w L6 3% 9% o0. wo
3 . ... ... | 3045 W57 2209 987 LM 4¥7 222 058 552 16z 126 Y433 ol oo &¢
y ... ... | 3255 328 2268 8¢9 W3 Ha 13§ 0S¥ 583 12é 133 383 9 foo. 0o
5 oo lozasy M9z aam 75 2% Mag 299 em LSS L2z w8l 3w 've. 0%
6 v oo ) 3089 Y429 2265 143 68 398 A30 0.6 L 19s 403 120 teo. ¢9
7 .u ... 13589 55C Ig6y 86T aSS Mot a1y oMb M 238 4 na o e
t SR
TotAaL _| 3636 563 428 800 355 4ha 29 o068 1056 Ly lz0 379 75 100, o0

SOUVRCE . TABLE ().


http://4t.1l

TABLE 15& TDND CONTRACTS PLACED BY PROCUREMENT PROGRAMS ©

1950 — 1968
(IN MILLIONS OF DOLLARS )

-vit-

PROCUREMENT 1 y X ' g 8 & |3 ¢
PROGRAMS - £ 3 £ \i',. § 9 § § § § g :2 ’é‘ % 3’
tl P |BE] e | iS5 me eyl (R ER 5 Y ek TOT
YEAR g | 5 |8 | 2 |28z123|5¢|8 5| § |73l (gbt
c « |d §| ® |Fe* 3 W o 3 Go wpe € 9
1950 .., ... lawus 4523 6432 323 4222 158 2503 1003 Steo 1727 e06 2679 - ® 59.01
I ... ... |%%04s wase uses 1z crsc 34y 903 11029 3T M2 595 Su¥s 1546.32
2 ... ... {571¢3 1368 13132 7802 a3 3344 567 dao 17820 us70 I449 3YVEI 5802 LH09.76
3 . o lawzsr ez wrtor 7wear 5337 wyse 43.8¢ 272 s 6% Fao - 227¢ 5077 318.34
2] vee oee L e37r 5800 10293 ear  se.wt Y335 y3¢c 530 tonf  HTS gL a6 Sf3o L221.39
5 cer ee vy W3y Q237 T3ew 1364 sy as.a1 U530 3wy 5300 732 366 6Y.Y7 726. 20
6 ... ... |avsaa 1325 w056 5990 nmMe 6033 )73 234 12003 693 702 2oL 6297 716.50
7 Lo ... [ 1830wt ng2e 5495 1033 S5o7 725 3 sca 8o WU alle  Conl 606.08
$ ... ... |3oum 3097 37 7635 322 5013 5% 351 (323 3w 637 25y GloY e-¢4
Q... ... latw g5 8909 2519 s 5yS7 iy US| ¢339 595 587 ansz 6LS3 ) 59157
190 ... ... |34893 2009 w3 8275 S05 WM 593 34 Y% BNz Soez 2398 5% 803.15
Vo ... Liwass 12as 1ga3 zem 09 S  wSy 332 $n0c 555 980 anes sias | 529.67
2 v o | 6w asy 9475 27.08 ToY 3554 iaye 379 3585 349 Bos 2877 Sd7 [ 542.5Y
3 .. ... |i15702 et ns.3o HoMg 1583 431s N2 3.93 298 o5 633 azaf S5 5an.21
y ... | w0 auss r0ne3 s ase3 Moz lo7v 373 2953 628 o8 1749 5WSC. 510.94
5 lmam o mm owbw sece 1S3 3975 Meo 3s6 260 i asT ms7 sue| 47353
6 vee el Lao20c ys3v my92 9300 19833 394 1265 339 - 1030 872 aL9c S804 634.72
2 .u. . bamas 5345 tonss M im0z 385¢ Fw2 320 - 66 ITYS 395 527Y 395.51
8 ... | s788 w9 7 s w2z 9 by 249 - 28y w7y W33 Sony | 397.9z
I s 303.92 o260 4I7103 Hgos wnig HoTM 0.3 126107 (ISP 1G4 SesTo 10361|  13966.53

(o.) TS vAlye RELONG To Jan.- HaecH (965, ON APRIL 1,1965 DND HANDLES ALL CONSTRUCTION COMTRACTS .
{b) DPP ReEGiONAL OFFICES IN CANADA WERS NoT ESTABLISHED YET.
(I 2 APPEND. 'C"
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TABLE 206) SUMMRRY STRTISTICS | EXPENDITURES ESTIMATED OF LAGGED VHLUES

OF CONTRACTS

ARCRAFT  PROGRAM

LaGGaep QURRTERS ! ‘2 3 Y 5 6 7 8 9 1o T 2 13 14 5 1
N0 OF VARIABLES ... .. 6 7 g 9 1o 0 2 13 Iy 5 16 7 13
NO. OF OBSERVATIONS... 62 68 6T ¢ 65 o 63 62 & 6 59 58 59
‘VHRIHNCE 559.50 528.22 50846 H8%.38 42838 H3nay  NuLeo MuLel Y33.50 -382.59 397.82 Hol3Y 33303
STANDARD ERROR

OF ESTIMRTES 23.65 2298 2255 22.0 20.70 20.8\  AlLo 201 20.94 19.55 1995 20.03 13.25
COEFFICIENT OF .

VARIATIONS ... ... ... 348 3359 3277 3197  30oc 30.60 3095 3o  3L33 1995 3076 337 1908

z
R 0.52 0.56 0.58 0.6% 0.67 0.67 0.67 0.68 0.6% 0.70 0.69 0.69. 0.73

2 . )

R - AD]USTED ...... 0.4% 0.51 0.53 0.56 0.62 0.Lo 0.60 0.6/ 0.60 0.60 0.57 0.56 0.62
DURBIN-\WATSON ... . M2 L5y Ler 181 19 138 192 200 LSz (38 1% 269  Alb
NO. OF SIGNIFICANT CoEfF. Yy Yy y 5 ] Y 5 3 Y G 5 3 b

o0F ReEGRESSION

1



TABLE 20(-) SUMMRRY STAT'STICS | VALUE OF CONTRACTS ESTIMATED OF LAGGED VALUES
OF CONTRACT DEMANDS.

- AIRCRAFT PROGRAM

LAGGED QUARIERS ! 2 3 b 5 A 7 g8 ] ‘o ' iz 13 1 s 6
NO. OF VARIARBLES ... 6 7 g a 01 12 3y 5 16 17 s
NO. OF OBSERVATIONS... 69 68 67 6o 65  ou ¢3 62 ol 60 59 58 57
VARIANCE .. ... ... . 2233.05 225357 223¢51 208%.30 193371 1924.9¢ 1363.28 1918.04 142076 196733 ISiyex  157e.c ISEU.(3
STANDARD ERROR

OF ESTIMARTES ... ... Y726 4747 Y729 WS Y337 agr W3z 4392 377 3831 3392 3970  39.30
COEFFICIENT OF

VARIATIONS... ... 6Ly 87 16l o7 w7076 683% IS GSeb  6li2 G177 6839 639

2
R 0.45 0.48 0.46 0.49 .53 054 0.57 0.5¢6 0.59 0.59 0.59 0.59 0.6

4 ) .
R ADJUSTED ... . oUp 039 040 oMl odC  o0HS  OMT oML 048 046  oHS o043  OMY
DURBW—\X/HTSON (83 188 LA% 195 199 .06 R0} L9Y 21T 246 Al 212 R0
No. £ SIGNIFIcANT CoEFF 3 3 3 3 L{ /.)z Y 3 L{ L{ 3 )7. L’J

nE (. ELPESTIFN

w
0




SUMMARY STATISTICS | EXPENDITURES ESTIMATED OF LAGGED VALUES

FE REAREZSION |

TABLE 2I@
OF CONTRRCTS
ARMAMENT PROGRAM
LAGGED QUARTERS ! 2 3 Y 5 6 2 8 9 1o T 13 Iy t5 i
5

NJ OF VARIPBLES ... ... 6 7 3 2 o I 12 13 Iy I5 A 17 5
ND. OF OBSERVATIONS... 62 63 67 66 65 &4 63 62 6t e 59 58 57
VARIANCE ... ... ... ... .. 3779 838 9.2 T9M5 TTHR (631 G5M5 6561 G181 5252 S5A%  5Me2  56.13
STENDARD ERROR

OF ESTIMATES ... . .. 937 9 8% 93 53 83 250
COEFFICIENT OF

VARIATIONS ... ... ... 5979 8603 8334 8299 $2¢3 8.2 7Y.83
7
K - 0.1 0.16 0.23 0.27 0.30 o4l .55

2 e
R - [\DIUDTED 0.3 0.09 0.15 0.7 0.19 0.29 0.36
DURBH\]"\X/ATSON 1.§6 1.89 2.07 A.06 1498 2.09 2.33
vo. OF SiGaifFicanT CoTFfF. / 2 2 3 u I 3



TABLE 2l() SUMMRARY STATISTICS | VALUE OF CONTRACTS ESTIMATED OF LRGGED VALUES
OF CONTRACT DEMANDS ‘

ARMAMENT ~ PROGRAM

LAGGED QUARTERS ' 2 3 4 5 ¢ 7 8 q fo P 13 iy IS ‘6
NO. OF VARIABLES .. b 3 6 7 2 9 10 T 12 13 Y 15 A 17 1§
NO. OF OBSERVATIONS ... U 70 64 ¢s €7 6t 65 64 63 ¢z 6l ¢o 59 53 57
VARIANCE .. ... ... .. 9.82  §1.39 8057 7739 73.60 THL3 L3NS 6LyT G303 GHI3 5736 5639 5231 5yu;9 5v.13
STANDARD ERROR _

OF ESTIMATES ... ... 958 935 393 983 858 844 828 T84 79 8.o6 757 IS T.2%  73¢ T3¢
COEFFICIENT OF

VARIATIONS... ... 814 8317 30.67 79.55 9090 §7.80 8397 WUz 999 96.35 98.64 98.63 xxe  xxx  xx«

2 X
R 0.55 0.59 0.63 0.65 0.5 0.57 0.57 o.54 0.55 0.53  0.ug 0.5 026 027 0.30

Z
R - A_DJ.USTED et wes 0.53 0.56 0.0 0.62 0.6/ 0.51 0.50 0.46 o.45 0.4] 0.3Y4 0.36  0.003 ~p.62 —D.0oY

]
DURBIN-WRTSON .. 229 207 200 L4320 243 205 202 202 %M 26 200 192 19y 196
NO. CF SIGNIFIenNT LoOSFF. 3 L/ 5 6 5 6 L{ 5 Ll 3 3 2 l O l

OF REGRESSION (.o sxs o

-1iv1l-
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TABLE 22(@) SUMMRRY STATISTICS . EXPENDITURES ESTIMATED OF LAGGED VALUES

OF CONTRACTS
ELECTRONICS % COMMUNICATIONS  PROGKAM

LAGGED QUARTERS ! 2 3 Y 5 | 6 7 8 q to T 13| # 15 e
NO. OF VARIRBLES ... ... 7 g 9 1o 1 12 3y 15 16 17 I3,
NO. OF OBSERVATIONS... 63 61 ¢ 65 ey 63 63 6 e 59 58 57
VARIENCE ... ... ... . ... blg7 9995 96ST S5 8308 963 8595 8333 geic 8608 8357 %W
STANDARD ERROR

OF ESTIMATES ... .. .. 10.08  1oos 932 Q22 93 929 927 9l 923 938 94 943
COEFFICIENT OF

VARIATIONS ... ... ... 3708 3638 3363 oo 3350 329 3257 30 3242 3236 3263 3347
) )

R ve et he aee aae sen 0.22  o.22 031 &3k 0.3y 0.34 036 oMo 040 oMl o.4 0.42

2 o
R - ADIUSTED ,,,,,, o0.1y4 0.13 0.23 0.23 0.21 0.20 0.20 0.13 o.21 2.2p o.19 0.6
DURBIN-WATSON . . 208 A2 233 44w 236 24§ 447 253 247 258 260 A58
No. or SiGNIFicanT COEH:.“ 3 | 2 3 5 3 2 | o | 5 )

of NEQRESSION v

AT


http://32.ii

TABLE 2209

SUMMARY STAT\STICS | VALUE OF CONTRACTS ESTIMATED OF LAGGED VALUES
OF CONTRACT DEMANDS . ‘

~£rT-

ELECTRONICS % COMMUNICATIONS PROGRAM

LAGGED QUARTERS ' 2 > % 5 2 7 8 Q 1o " | 13 It 15 6
NO. OF VARIABLES .. 6 7 8 9 o I 12 13 Iy I5 16 17 13
VHR!F\NCE 166.15 13719 I24.¢6 MN2.711 16.26 1I.53 115,25 lokys (p3.36¢ 9678 9974 9922 9C35
S TANDARD ERROR )

CF ESTIMRTES ... .. 1289 M7 007 i0.62 1078 1056 (074 Ie2z 1049 43y G99 695 9%
COEFFICIENT OF

VARIATIONS... ... H6.93 4289 w79 38.92 945 3%.6v 3979 3793 3778 3645 3697 3¢9 3C.Ll

% .
R 0.18 0.34 oYz p.H?  oM§ 0.53 0.5] 0.58 0.60 0.63 0.63 0.65 0.67

2
R - ADTUSTED ..... o.1 0.27 0.35 o4z o0.%1 o.4Y o.Hi 0.47 0.48 0.52 0.51 0.5 .53
DURB‘N‘\X/RTSON R.13 .96  R.06 2.4 2.0k R.05 2.06 R.09 1.92 1.97 §.99 2.4 2.6
. oF SIGNIFICANT Coeff 2 3 3 I G ¢ I 6 G 2 7 7 7

oF REARESSION (v
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TABLE 23@

SUMMRRY STRTISTICS

OF CONTRRCTS
SHIPS  PROGRAM

EXPENDITURES ESTIMATED OF LRGGED VALUES

LAGGED QUAATERS 3 b 5 6 7 8 9 lo n, 2 13 1% 15 7
NO. OF VARIABLES ... . 5 ¢ 7 g 9 o I By 15 78
NO. OF OBSERVATIONS... 7 6 63 61 66 65 i 63 ¢z 6 6 59 53 57
VARIANCE ... ... ... ... .. 7.3 8741 8170 879 8545 7987  Bo.s7  9.85 8283 3453 NI T3H3 46T T8.JY
STANDARD ERROR ‘

OF ESTIMATES ... .. .. 933 933 93¢ 937 924 834y 397 dps 9o 9 gu7 857  Beu 3.3
COEFFICIENT OF

VARIATIONS ... ... ... C24l case  £uay  CL52  coly 5833 5982 5185 o9 6125 5%.ec 5% Goad 6233
* 27 6.29 .

"o, o.04  0.07 0.09 0.12 0.6 0.24 0.25 0.26 0.29 0.30 0.27 .2 6.3 0.3¢

2
R - ADIUSTED ,,,,,, ~0.02 ~0.0n2 ~0.003 0.02 0.0y 0.12 o.l o.n o.n 0.10 0.05 o.oY 0.0Y ~0.0{
DURBIN-\WATSON . L7273 179 188 2o1 197 19¢ Aol C 203  14¢ 199 202 203 1.89

/ / 2 2 0 ! I I I I 0 0 0 0

No. oF SianiFi“anT CoEFF.

OF REGACSSION

vol~



TABLE 23(» SUMMRARY STAT\STICS | VALUE OF CONTRRCTS ESTIMATED OF LAGGED VALUES

OF CONTRACT DEMANDS .

SHIPS  PROGRAM
LRGGED QUARTERS 1 2 3 b 5 [A 7 8 ! 9 1o i 12 13 1y ‘ 15 16
i i ‘ 5 ! !

NO. OF VARIARBLES .. ¢ 7 8 9 o 1 12 13 i 15 (6 17 g
NO. OF ORSERVATICONS ... 69 68 67 66 65 G4 63 62 6l GO 59 53 §7
\/HRMNCE cet ten eee e 130,18 13247 126,43 I134.39 30.8% 13421 J28.83 33.99 [31.21 /1595 122.86 1i>.28 N§.5D
STANDARD ERROR

OF ESTIMRATES ... ... ny  IL5i m.es NS94y .58 1135 UL57  NMS a8 no8 (0.6 10.89
COEFFICIENT OF

VARINTIONS... ... T4 7608 7300 o6 788 8L 7900 8apo 3037 7854 79.65 7597 5.0

2
R e e 0.2l 620 019 020 pa2% 023 027 o027 032 037 039 oY oM

z
R - /-\DJ-UQTED 0.15 o.1 0.0 0.09 o.n 0.08 0.13 0.6 0.13 0.13 0.7 0.25 0.2%
DURBIN-WATSON L6346z 158 LT Lea 158  L57 isy 165 I¥7T 127 12T LY
Ho. oF SIGNIFICANT COEFF. / ! / ! 2 Z ! 2 R 5 Y Y Y

DF REJRLRESSION -
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TABLE 24(@)  SUMMARY STRTISTICS | EXPENDITURES ESTIMATED OF LAGGED VALUES

OF CONTRACTS
TAVK - AUTOMOTIVE - RAILWAY  PROGRAM

~90T-

LAGGED QRUARTERS I 3 i 5 ¢ 7 8 9 fo TR S 1301w 5 | e
NO. OF VARIABLES ... ... 5 ¢ 7 8 q o I 12 3 w15 16 17 3
NO. OF OBSERVATIONS. .. o e 8 &7 66 65 64 63 ex 6 60 59 58 57
“VARIANCE .. ... ... .. .. 2066 2023 1991 1839 8.4 164 1026 o2z 1032 e Yuyg LA ¥ 41 9.0
STANDARD ERROR

OF EST/MHTES Y5y Y50 Yy, 433 432 toz 3.20 3.20 3. 3.63 2.12 204 207 2.03
COEFFICIENT OF

V/-?WHT’ONS 6343 7243 7445 7227 72.5! c3.01  55.% 5647 5833 5755 Yy 4549 Ly 37 L 55

Z
R 0.7  0.63 0.63 0.7 0.72 0.77 0.85 0.9¢ 0.86 0.97 0.86 0.3 0.8% 0.88
RZ - ADIUSTED ...... 0.6% 0.¢¢ 0.65 0.63 ¢.63 0.73 0.83 0.83 0.83 0.8Y 0.82 0.8% '0.83 .83
DURBIN"\Y/ATSON 1,93 209 1.3¢ 195 198 .23 203 207 A.1o 45 222 2y .20 2.25

No. oF SiaNIFIcanNT CoEFF, / 2 2 | ! y 3 3 y 5 7 7 ¢ c

OF REGRESSIDN e s ees



TABLE 24(k) SUMMRRY STATISTICS | VALUE OF CONTRACTS ESTIMATED OF LAGGED VALUES
OF CONTRRCT DEMANDS .

TANK - AUTOMOTIVE - RAILWAY PROGRAM

LRGGED QuaARTERS ! 2 3 b 5 A - 8 9 1o n sl o 13 7 15 6
NO. OF VARIABLES .. 6 7 4 9 10 I 2 13 Iy 15 A 17 '8
NO. OF OBSERVATIONS ... 69 63 67 66 65 G4 63 62 6l ¢ 59 53 57
VARIANCE .. ... .. .. 2343  2R.16 2081 2026 (930 1676 1507 1473 1353 994 Qo 94 970
STANDARD ERROR '

OF ESTIMRTES ... ... bes Yt He7 4S50 428 Yo9 388 384 369 3.5 300 307 3.0
COEFFICIENT OF

VARIATIONS... ... . 77.9% 76.81 1178 7773 7563 T4.51 7297 76.92 80.58 7590 U 759y  78.83

2z
R 0.6 0.64 0.65 0.66 0.70 0.73 0.75 0.7y 0.63 0.68 0.72 0.72 0.7l

4 \

R ADJUSTED ... .. 0.58 0.0 061 062 065 0.6 070 067 o060 058 063 ois 059
)

DURBIN-WATSON ... 55 Led 173 187 169 195 187 197 227 207 208 209 2.3

No. of SIGnMFICANT CoEliF. -~ 3 3 3 y G 5 5 y y 3 3 2 2

oF REGRESSION ...

..L:?'[u
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TABLE 25@) SUMMRRY STRATISTICS . EXPENDITURES ESTIMATED OF LAGGED VALUES

[

OF CONTRACTS
FUELS & -LUBRICANT PROGRAM

"LAGGED QUAATERS ! 2 2 b 5 4 7 8 9 1o u,] 12 1301 e 15 16
NO Or \/AR'QBLES 5 G 7 g g 1o n 12 13 Y i5 A
NO. OF OBSERVATIONS... 6 69 68 61 66 65 &4 63 62 6l 6o 59
VARIANCE ... ... ... .. . 766 728 631 64T 653 GI o6 57 523 539 Yse 4z
STANDARD ERROR

OF ESTIMRTES ... .. .. 277 27 252 XS4 256 260 2y 23 229 232 213 206
COEFFICIENT OF )

VARIATIONS ... ... ... el 3259 3052 dos9 3073 3low 2056 283§ 271 2749 2567 24.62

2
R Cve cen e 1 se are eve eee 0.50 0.53 0.60 0.60 0.61 0.6! .66 0.68 6.72 0.72 0.7 0.78

2
R - ADIUSTED ...... 047  0.50 056 p.5¢ 0.55 055 057 0.6/ 0.65 044 068 070
DURBIN-WATSON .. . 225 2027 a0 A/ 215 i 193 © 199 - 203 203 L7§ 182
No. ¢F SIGNIFICANT CeEFF. y y 5 y Y y ¢ 5 e A 6 9

A

OF RESRESSION (. v e




TABLE 25() SUMMARY STATISTICS | VALUE OF CONTRACTS ESTIMATED OF LRGGED VALUES

OF CONTRACT DEMRNDS
FUELS & LUBRICANTS TPROGRAM

7
LRGGED QUARTERS ! 2 3 y 5 c 7 8 q lo noa{ 12 13 1y 15
NO. OF VARIARLES ... 5 6 7 ¢ 9 o a3 4 15 16
NO. OF OBSERVATIONS ... 7% 63 68 ¢7 66 65 64 63 62  .¢ G0 59
VARIBNCE ... ... . ... .. 4p77 3978 3320 3176 30.21  3L07 2842 2892 237 3052 28.3¢ R29.4Y
'STANDARD ERROR
OF ESTIMATES ... 639 G631 536 564 550 557 535 533 541 552 533 543
COEFFICIENT OF
VARIATIONS ... ... ... 58.2¢ 5697 5188 Sso.51 49.23 W70 Y7.52 Y539 USR5 YRHe YTai  4suy
.
o S PR 049 0.5 040 063 o066 o066 070 o7 0.7 070 093 074
R* - ADJUSTED
Lo~ j LU . oY 047 o056 059 0.62 0.61 065 0.6 0.64 0.62 0.65 0.64
DUXBIN-WATSON ... 2.3 197 230 20 223 245 234 23 235 a3 R46 2k
Mo o S y oy T s 3 y y y Y 3 3

=5




TABLE 26() SUMMRRY STRTISTICS | EXPENDITURES ESTIMATED OF

LAGGED VRALUES

OF CONTRRCTS
CLOTHING % EQUIPAGE PROGRAM

LAGGED QUARTERS 3 Y 5 6 7 ] 9 10 v, n 13 14 15 ¢
NO. OF VARIABLES ... ... 5 ¢ 7 g 9 1o 0 iz 13 i
NO. OF OBSERVATIONS... o 69 68 67 66 65 64 63 62 4
‘VARIANCE ... ... ... ... .. 589 428 393 346 333 272 272 277 A7y 245 .
STANDARD ERROR

OF ESTIMARTES ... .. .. 243 257 198 14 (83  1.6s 165 Lee 165 163
COEFFICIENT OF

VARIRTIONS ... ... ... euo 3943 3792 3720 368 344z 332 weIg  Usy s

7
R 0.35 o0.90 o3 0.92 092 093 090 ©.38 0.83 0.78
~2
R - ADIUSTED ...... o3y 039 090 o091 oI 0.92 0.33 0.35 0.79 0.72
DURBIN =\WATSON .. .. 146 170 t7y 119 189 198 Zo4 198 AI0 2.Ip
NO. ©oF SiaNISICANT COEFF.- y y 5 4 y 5 5 5 2 |

of. ReARESSION ..

-QS1~




TABLE 20() SUMMPRY STATISTICS | VALUE OF CONTRACTS ESTIMATED OF LRGGED VALUES

OF CONTRACT DEMAMNDS
CLOTHING & EQUIPAGE PROGRAM

-TST-

LRGGED QUARTERS ! 2 > H 5 6 7 8 ‘7 lo naf oz f 13 1y 15 e
NO. OF \IHRMBLES - 5 6 7 9 9. 10 " 12 13 I
NO. OF OBSERVATIONS ... 6 € 68 67 66 65 6% 63 6z o
VARIANCE .. ... ... .1 21,74 2227 I8JY 1039 893 g0 Cod4 579 537  5.65
STANDARD ERROR . |

OF ESTIMATES ... .. bee MH72 YR6 322 300 235 RHM6 RY/ R4z R3S
COEFFICIENT OF
VARIATIONS ... ... ... gu93 8595 794 G520 6321 7350 7323 7350 Wuz T3
2
R vee wab ses s ses ses wbe aes 0.72 0.72 0.7% 0.85 0.79 0.'7& 0.37 0.38 0.4o o.42
2
R = ADIUSTED o0 070 076 o034 o076 068 025 025 025 0.2
DURBIN-WATSON ... Lg M7 L6 18 LS8 204 224 22 A5 R2
N O TaanT e 3y 5 6 7 q 3 v 1 3
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TABLE 276) SUMMRRY STRTISTICS | EXPENDITURES ESTIMATED OF LAGGED VALUES

OF CONTRACTS
FOOD & SUBSISTENCE  PROGRAM

LRGGED QUARTERS 1 2 > Y 5 6 7 8 9 lo n, 2 13 14
NO. OF VARIBABLES ... ... 4 5 ¢ 7 g 9. o TR
NO. OF OBSERVATIONS... 29 10 69 68 61 66 65 b4 63
VRRIRNCE 1.3y 118 0.59 0.53 oM3 oYy o4y o0.09 0.09
STFINDHR]_) ERROR

O}‘ ES HMQTES 1,16 1.09 0.77 0.73 .65 0.65 0.66 0.30 0.30
COEFFICIENT OF

VARIATIONS ... ... ... a.e7 9302 6736 Gede 6159  65.¢2 7Tooo  36ub 319

2
R 0.29 0.37 0.6% o.70 0.7 0.72 .68 0.38 0.38

2 .

R - ADIUSTED ...... 0.26 0.3y 066 0.67 0.73 0.68 0.62 0,27 ©&.25
TDURBIN-MWATSON .. .. (37 g A7 La  L®S 176 (78 232 282
No oF SIANIFICANT CoEFF. 3 3 y . 7 "‘l 3 2 2

oF LEERESStoN oo

~247T-



TABLE 27()

SUMMARY STATISTICS |

OF CONTRACT
% SUBSISTENCE PROGRAM

© VALUE OF CONTRACTS ESTIMATED OF LRGGED VALUES
DEV\Q\NDS.

No. oF SIGNIFIEANT CoEFF.
OoF KREGRESSION (.

! |

{

! !

FOOD
LRGGED QUABTERS ! 2 3 Y 5 G 7 8 C) 1o THN 13 y 5 |
NO OF- VAR}RBLES ..... b4 5 G 7 g 9 lo I 12 13 Iy 15 16 17
NO. OF OBSERVATIONS ... 71 70 63 63 67 ¢e 65 64 63 62 & 6o 59 58
*VARIANCE .. .. ... .. 0.61 0460 059 0.23 0% 0.3% 0.2y 025 0.25 0.8 0.25 0.35 026 6.36
STANDARD ERROR
OF ESTIMATES ... 078 ©77 . 617 o0M$ o048 olg okF 0.50 o650 04 050 0.50 &5 0.5
COEFFICEENT OF
VARIATIONS .. ... ... 76.53 7700 8.0y 5230 5242 5341 5Y.83 5532 56M6 5390 SUm 5512 56.16 547y
2
R or et e ee aee ses wee s 0.02 0.bY 0.0Y4 0.08 0.10 0.10 0.l 0.l 0.12 0.1 0.19 0.20 0.2D 0.21
2 .
R ~ ADIUSTED et e -0.02 -0.02 =0.04 -0.02 =00l =0.03 -0.0Y -p.ob -0.07 -0.0! -0.03 -0.05 =-0.67 -o0.I0
‘ .
DUR Bf N "\)’\/,q TSON ees . 1.75 1.81 1.53 2.3 24 242 RY3 241 2.30 2.3% 242 Ry PR 235
| | ! 2 R R R |




TABLE 28() SUMMARY STATISTICS ° £XPENDITURES ESTIMATED OF LAGGED VALUES

OF CONTRACTS

CONSTRUCTION  PROGRAM -

LRGGED QUARTERS i 2 3 Y 5 G 7 8 9 1o nofo |3 ty
NO- OF VAR‘HBLES e . A 7 3 9 Io ] | 12 13 1y
NO. OF OBSERVATIONS ... 57 5. 55 54 53 52 5 50 g
VARIANCE ... ... .. ... ... 57243 W05 U685 He.29  b3.2o U7 3333 3008 3oow
“STANDRRD ERROR o
OF ESTIMATES ... ... 758 679 o8y 6% 657 Y. 533 543 S48
COEFFICIENT OF
VARIATIONS ... ... ... 3796 29.63 2979 4977 2893 2923 2648 AS® A6
2
R e eer eee e e e 0.77 0.92 082 0.33 0.85 085 0.3 0.39 b.838
Rz— AD}USTED 0.78 0.80 0.80 0.%0 0.82 0.31 0.35 0.3% 0.33
DURBIN-WATSON ... ... 209 452 44 ASS AYs 422 A4y 2715 468
No. Of SIQNIFICANT Co-EFF.“ 3 5 Y Y y . Y 5 5 y

-vS1-

of REGRESSION ..




TABLE 28(y SUMMARY STATISTICS | VALUE OF CONTRACTS ESTIMATED OF LAGGED VALUES
OF CONTRACT DEMANDS . |

o fF REGCISSION

CONSTRUCTION ~ PROGRAM o |
! t |
LRGGED QUARTERS 2 3 t 5 ¢ 7 8 9 ro " 12 13 % s e 1
! j |
NO. CF VARIABLES . 6 7 g 7 10 i 1213 1y
NO. OF OBSERVATIONS ... 57 5 55 54 53 52 51 50 W
‘\/HRW\NCE 5380 4837 LygL  YL70 4178 HAS3 370y 360 3322
S TANDARD ERROR
OF ESTIMRTES ... ... 733 700 610 GH6  6H, &5% e.0f 5.6 57C
COEFFICIENT OF
VARIATIONS... ... 3455 3306 3% 3L72 3295 3413 2207 3085 3278
2
R 0.76 0.79 0.8 0.20 0.80 0.79 0.82 0.83 0.30
Rz- ADjUgTED 0.7y 0.76 0.78 0.7 0.76 0.74 0.77 0.77 0.73
DURBIN-WATSON . (81 Loy L7878 180 165  15C .62 163
No. of SIGMIFICANT COEFF. 3 3 5 y 5 5 5 5 5



TABLE 296) SUMMARY STATISTICS | £XPENDITURES ESTIMATED

OF CONTRACTS

CONSTRUCTION £QUIPMENT PROGRAM

OF LRGGED VALUES

H
LAGGED Q@UARTERS 2 3 b4 5 6 7 8 9 lo i . f 3 1y 15
NO. OF VARIRBLES ... .. 5 6 7 & a9 w U

NO. OF OBSERVATIONS .

" VARIANCE ... ... .. ...

STANDRRD ERROR

OF ESTIMATES .. ...

COEFEICIENT OF
VARIATIONS ... ..

2

R*. ADJUSTED ... ...
DURBIN-WATSON .. ..

No. o7 SIGNIFICGANT CoETF
ofF LejrgsStonN ...

70 69 68 67 66 65 oY 63

(47 .13 .17 Lot Loy .06 075  0.69

1.21 .08 .08 l.o3 .02 .03 0.3 0.83

bg 75 Luoe 4553 Y3lsy HYyas Lsgs 4087 3967
0.5¢ 0.65 0.6! 0.66 0.65 0.63 0.5! 0.56

0.53 0.63 0.57 0.62 0.6o 0.56 oH2 oMb

227 a4y a.al 2.56 262 243 A1 dsS




TABLE 29(») SUMMARY STATISTICS ° VALUE OF CONTRACTS ESTIMATED OF LRGGED VALUES

OF CONTRRCT DEMANDS.

. CONSTRUCTION EQUIPMENT PROGRAM
{
LRGGED QUARTERS ! 2 3 4 l 5 (A 7 g a 1o T B 13 1y s e
! !
NO.- OF VARIABLES .. i 5 ¢ 7 8 T 10 u 2 13 s
NO. OF OBSERVATIONS ... 7N 0 69 68 41 6 65 €4 63 6 el 0
VAR!RNCE er ven een ean 2.31 2.28 2.2 .09 1.0C 092 0.72 0.¢! 0.58 0.5¢ 0.51 9.48
STANDARD ERROR
OF ESTIMRTES .. ... .52 1.51 .50 Lo¥ 103 09 035 o7 o7 0I5 072  odf
COEFFICIENT OF
VARIATIONS... ... 65.27 6535 ¢s.46 w291 v9.77  4gdo  HSu7  44s3 H357 Yam Wiso  39.86
2
R 0.4% 0.51 6.52 0.72 0.69 0.53 0.55 0.8 o249  0.29 0.34 c.y2
F
R - A—DIUQTED ...... 0.4¢ o.M o.48 0.¢% 0.66 0.52 0.4 5.02 0.5¢8 0.1 o.l6 0.23
DURBW—\XJ’RTSON 135 141 113 .59 lLéo L% 234 205 206 208 195 2.06
No. 2F SIGNIFICanST :oEFF.‘“ 3 3 3 3 3 3 5 2 2 '2- &) al

cF RESRE SSIoN .

~LGT~
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TABLE 30@ SUMMRARY STATISTICS

. EXPEND!TURES ESTIMATED

OF LAGGED VALUES
OF CONTRACTS

PRODUCTION  EQUPMENT PROGRAM

LAGGED QUARTERS ! 2 3 Yy 5 6 7 g 9 10 s . | 3 1y 15 16
NO. OF VARIHBLES e 4 5 A 7 g 9 10 i 12 3 Iy
NO. OF OBSERVATIONS .. 71 70 69 68 6T 66 65 G4 63 62 b
VARIANCE ... ... ... .. .. Lor  Lo7 Lo Ll tn tn LM 077 078 073 0.73°
STANDRRD ERROR
OF ESTIMRTES ... ... 03 103 105  Los  lo6  lo6  LoT 0385 0.88 0.85 0.3
COEFFICIENT OF
VARIATIONS ... ... .. 5.9 Y533 Y533 Y45a6  HSS3  Ug.ar YTAY ko83 hlpd 393y Yo.3y
2
P\ 04y 043 0y 0M2 043 043  oua oYY 045 050 0.t
2
R - ADTUSTED o4 .40 0.36 0.36 0.37 0.3§ 0.32 0.33 0.33 ©.33 0.37
DURB‘N - \X/IQTSON ...... 412 409 Q06 213 Ay 2.1% 2.4 232 235 4253  an
No. of SIGUIFiCaANT CoEFF. ”
OF REGRESSION oo ~n- i P R R 3 3 Yy 3 3 3

3 2

-




TABLE 30() SUMMRARY STATISTICS

. VALUE OF CONTRRCTS ESTIMATED OF LRGGED VALUES

OF CONTRARCT DEMRNDS
PRODUCTION EQUIPMENT PROGRAM

‘15

5T~

-6

OF REFFESSICN v oo

LRGGED QUABRTERS 2 3 Y 5 G 7 8 Q o 13 iy 14
NO. OF VARIARLES ... y 5 6 7 g 9 o 2 13 1y s w6 7 12
NO. OF OESERVATIONS ... 770 6 68 67 66 65 G4 63 6k 6l 60 59 58 57
VARIANCE 132 129 129 L7 Lt e 1ag L.19 LRo LRI L6 1L.27 117 Ly L1z
STRANDARD ERRCR '

OF ESTIMRTES ... LI5S 1% 113 108 Lo 1o7  LoY Lo Llo Lie 412 L3 Log .07  ilIo
COEFFICIENT COF

VARIATIONS ... ... ... 5173 5057 4.7 46.82 4298 4796 4899 U993  50.9¢  5LY6 529 5370 5.29 5099 5199

RM... cer s 0.26 0.27 026 0.32 030 028 0.27 0.25 0.2y 0.26 024 0.26  0.34  0.3%9 0.39
2

R - ADJUSTED 0.23 ©0.22 0.20 0.5 0.22 o8 0.5 o.i 0.67 0.07 ©.03 0.03 0.12 0.15 0.2

DURB}N '\X/HTSOJ\] v i.77 1.8y 1.3 1.97 1.94 2.00 198 200 = R.05 2.05 2.05 {9y .80 1.8 {.8i

Ne L of SIGNIFICANT COEFf. 2 3 3 P, 2 3 2 3 2 R Py R 4 G Y



TABLE 3@ SUMMARY STATISTICS & £XPENDITURES ESTIMATED
OF CONTRACTS

OTHER PROGRAMS

OF LAGGED VALUES

LAGGED QUARTERS ! 2 3 5 8 lo o |13 1y 15
NO. OF VARIRBLES ... y o5 7 0 12
NO. OF OBSERVATIONS ... U 70 68 65 ¢3
VARIANCE ... ... ... ... . Suy 843 8.12 8.59 3.75
STANDRRD ERROR

OF ESTIMRTES .. ... 291 29 235 293 9%
COEFFICIENT OF

VARIATIONS ... .. Y2.03 Y203 Yya Y23y H3es Ysuaz 32.27
RZ 0.59 o0.60 o.6Y4 0.56 0.36

2
R - ADIUSTE‘D see e 0.57 058 0.60 o.49 0.22
DURBW—\X/HTSON vee aa 04 207 198 1.3y ' 2.08

No. bf SigVIFICANT COEFF. 3 3 3 Yy 3

oF REGRESSIoN

~Qo1-




TABLE 23|

SUMMRARY STATISTICS |

OF CONTRACT DEMINDS.
OTHER PROGRAM

VALUE OF CONTRACTS ESTIMATED OF LAGGED VALUES

LAGGED QUARBTERS

12

.’3

{5

NO. OF VARIABLES ...
NO. OF OBSERVATIDNS ...

"VARIANCE .. ... ... .. ..

STANDARD ERROR

OF ESTIMRTES ...

COEFFICIENT OF

VARIRTIONS ... ... ...

2

R
R* - ADJUSTED ... ..
DURBIN -WATSON ...

No. oF SigriFicaNT COEFF.

OF RESMESSION

Lo~

3642 35.6R

Gl

342

185

28.06

o42

0.26

1.78

4

60

342

135

R8.13  26.9%

0.4y

.64
y

58

2.1

L.76

R6.70  R6.29

0.53

0.3k

i.55
5

\N
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TABLE 32@) SUMMARY STATISTICS | EXPENDITURES ESTIMATED

——

OF CONTRACTS

REGIONAL OFFICES IN CANADA

OF LAGGED VALUES

LAGGED GUARTERS t 1 o2 3 Iy 5 6 7 g 9 lo o f o2 |13 1y 15 16
NO. OF VARIRBLES . b 5 A 7 g 9 Io " iz 13 4
N0. OF OBSERVATIONS _.. 62 6 6o 59 sg 57 56 55 54 53 52
VARIANCE ... ... ... ... .. 12.57 (0.8 1p13  16.04 1041 1038 97 9 w05 1043 Is.02
STANDRRD ERROR

OF ESTIMATES ... ... 355 327 3.9 37 323 328 312 A;m 39 323 3.4
COEFFICIENT OF ]
VARIATIONS ... ... ... 2372 ALY 2136 2107 2139 4L73 2066 2059 Anoy 227 20,99
2
R 0.0y 0.20 0.26 0.26 0.25 0.26 0.3Y 0.3y 0.35 0.30 0.39
Rz- ADIUSTED ~0.0) 0.1 0.19 0.17 o.15 0.13 0.20 0.19 0.17 0.17 0.13
DURB'IN - W/‘ITSON ...... 319 3.07 3.0y 3.20 3.13 3.04 3. 3.19 3.17 307 A%
No. ofF SianNiFicanT CoESF 0 2 3 2 J I 2 2 2 2 |

OF FCARESSION (oo v e

-29 1~
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TABLE 32() SUMMRRY STATISTICS

VALUE OF CONTRACTS ESTIMATED OF LAGGED VALUES

OF CONTRRCT DEMANDS
REGIONAL OFFICES IN  CANADA
|
LRGGED QUARTERS 2 3 Y 5 6 7 8 a 1o n 12 | 13 Y s | e
NO OF VHR;ABLES - Y 5 A 7 3 q 10 n 12 13 14
NO. OF OBSERVATIONS ... 62 6l 60 54 58 57 56 55 54 53 52
' VARIHNCE e een eme wee 5.5% 573 5.5;? 5.06 5.08 519 5.31 5.4 509 5.09 5.22
STANDARD ERROR
OF ESTIMRTES ... 236 237 243 225 225 228 23 22T 226 226 238
COEFFICIENT OF
VﬁRlHT’ONS 16.21 1639 1660 1534 /530 545 (5.64 /540 1532 1531 1553
Rz’... cer mme eee ser pee ase s 0.13 0.1% q.l‘i 0.32 0.3y 035 0.35 o.up 0.3 R oH7
Rl ~ ADIUSTED cer eee 0.15 0.12 0.1l 0.24 0,25 o0.24 .22 0.26 0.28 0.29 0.78%
DUR BW -\X/QTSON e 3% 1.85  1.3% 189 495 193 135 203 199 .05 R0%
NO. Of SIGNIFICANT CoEFF. 2 2 2 3 3 3 3 y 3 3 3

oF REGRESSIEON .-
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TABLE 346 cons

(IN MILLIONS OF DOLLARS)

PROCUREMENT | = | & | 2 é o REE ’_:% 3. -t o
Cows | 2R RS 0 lsre SR B E|FEEE) 5 2 TOTAL
VEAR/ SIS || & g5 oS ta3|enl 2 |58ag s gl 20
= | E |23 6 (2552 2338322 & 2125 52 25 cerpenren
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i 88 &Y 17 3% 231 670 —619 783 340 | 8! 1732 {4 192 7’88 673 § 2043 lee 72
o Iso 5S4 178§ 31z /G0 072 Too v ug 1S 39 119 i 76 333 782 250 8 278 30
w w74l 2031 2393 2SI 683 gyy 56z 11 %25 22 174 216 Wy L 2710 236 1
1956 1 93129 1969 3ys7 13 si 686 15Y5 Y yo 186 329 147 I8 g2/ 1773 | 258.37 332 ol
) ¢i.3r N77  22ya I5S3 8y9 787 Yig 121 3197 167 18y Soz2 /598 189 82 156 79
juy | So1e IS8 2937 b3 639 - loo! 3vz  -o07 3§93 8y /Y2 56 1,73 | 222 97 229 ~2
T loo.32 2037 2620 hes 232 ey 3y | of Y73 177 206 547  1Y.27 1Y 70 249 vy
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TABLE 36 £STHA=2 VALE OF CONTRACTS A0 VLD 07 COVTRACT DZvaNDS - QUARTERY

- HWFEIST TS apl. T"‘_—:;_
( IN MILLIONS OF DOLLARS )

Ny YT TN ! N
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QURRTER =12 |8 5 |e25235|32|85 g S| 3| B E|BEs e acTusL
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(750 1 3
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il 58.01 3973 Y.y7  8.83 3. 15Y.39 181.76 .
i Yo0.89 3283 v9.2% ¢78 339 133,18 131,01
1952 1 4437 36.47 V1o  9er  Sy3 142..8) 153.53
T 1598 9.2y 6.2} biyg Y03 Y. 94.5¢ 7870
i 30-50 223 .35 §.88 8 1Y 31 122.71 12018
i 2774 2593 N7 Q.57 07( MfEY 130 A5y 1y.32 143.13
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TABLE 346, conr.
( IN MILLIONS OF DOLLARS )

PROCUREMENT |\ | &5 | (v 3 w9 " vl & 123 vlz "
PROGRAMS W | 8 | 2 E - Ele w gl 2 |5zlez= =43
VEAR / S % |25 L | 28 05|58 B 5 |2E|8ExEiesl TOTAL
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TABLE %5 . SUMMRRY STATISTICS OF ESTIMATED AND ACTUAL AGGREGRTES
ESTIMATED PROGRAMS WITH HIGHEST R’ (ADJUSTED)
SUMMARY VALUE
STATISTICS °F CONTRRCTS EXPENDITURES
ESTIMATED ACTUAL ESTIMATED ACTUAL

NUMBER OF OBSERVATIONS 63 G3 7 /]
MERN 15713 159.63 152.31 152.26
VARIANCE OF SRMPLE 21312.217 30,387.32 27M43.20 2173319
UNBIRSED ESTIMATE OF POPULRTION VARIANCE 27,694. 64 30,813.31 2783247 30,200,76
UNBIRSED ESTIMATE OF STANDARD DEVIATION OF PoPUL, 166. 41 175,53 166.08 173.18
STANDRRD ERROA OF THE MEAN 20.20 Z1.30 19.72 20.64
95% CONFIDENCE INTERVAL OF THE MERN 157.13 3959 159.63 .75 152.311 38.65 I52.26 £ 4O.M5
SLOPE OF REGRESSION LINE OF Y ON X 0.92 09y
Y INTERCEPT OF THE REGRESSION LINE Y ON X 10.27 .49
EXPLAINED VARIRTION IN Y 1751833.25 187339374
UNEXPLRINED VRBIA‘I.'IDN IN Y 105401, 2% T54H28.48
ERROR VARIANCE OF Y 1550.02 1062.37
STAND. ERROR OF ESTIMATE OF Y ON X 39.37 32.59
UNBIASED ESTIMATE OF ERROR VARIANCE OF Y 1596.239 1093.17
UNBIRSED STAND. ERROR OF ESTIMATE OF YON X 39.9 33.06
COEFFICIENT, OF DETERMINATION 0.662% 0.3494
COEFFICIENT OF COARELATION 0.8 0.9217
DURBIN-WRTSON STATISTICS .85 .90
COEF. OF VARIATION 25.4% 21.39
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TABLE 36@ . COFFICENTS OF REGRESSION OF HIGHEST R° OBTAINED
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Fig. 27 PERCENTRGE DISTRIGOTION . OF REGRESSN CoEFFICIENTS OF LAGGED QUARTERS - BY PRoGRAM
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TABLE Y0 : LARGE DISTURBANCES IN 5 MAJOR PROGRAMS

CONTRAC'TS EXPENDITURES
MAJoR
= ¢ r VALUE Yo OF
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. 4009, 000 /o % 000,000 e
ARCRAFT YT Y7 6330 1234% 1w [ 1y Y3.13 199.2v
1963 1D 2.49 29.39 92.41 19671 1 AL S0 137.3Y
19¢) W ¢ac 5Y4.08 41Aas 19650 147 4y4.31 127.30
ARMAMENT 145¢ o 0.51 59y 106434 L1381 3.03 1v.3¢ 375.08
1961 1 0.30 1.3 83¢.10 963 1 2.58 3.2 23199
ey @ oy L g™ \we 1 3 1233 2927y
ELECTRONIES 1953 1 1255 32.3! 15950 1951 0 A0 4.2 205.13
ANp
1455 . c. .
ComMUNICATIONS T 10.0% 22.%0 12618 19521 8.0 2yNz 183.26
1955 0 -29.29 Ya1 y.58 s 21.09 143,08
SHiPs 1951 1 0.96 .1 348.4L %0 1 499 .08 332M¢
193 M 249 1481 492.39 sy i 5.04 .26 24243
19671 @ XA 1518 7750 %@ 719 19.38 169.52
CONSTRUCTION 190 I 1.9 TR} 273.2¢ 1989 I 3.4 2076 46.87
19) 1 7.4) 15.51 109.31 1952 1 5.60 13.39 139.12
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I.

(APPENDIX "C")

BIBLIOGRAPHY AND EXPLANATORY NOTES

Source of Data:

1.

Value of Requisitions Quarterly by Procurement Program.

These data are not published. I obtained permission
from my office to use them in this study.

Value of Contracts and Expendltures,

These data had been published since 1951 in Canada
Year Book and the Department of Defence Production
Annual Report, either on Fiscal-Year basis or
Calendar-Year basis with a breakdown by procurement
program,

Here again, I obtained permission from my office to use
unpublished breakdown of these annuzl data by quarters
and procurement program.

Primary Source

DOMINION BUREAU OF STATISTICS (DBS)

3.

“Canada Year Book" (1250 to 1967)
Queen's Printer, Ottawa.

The relevant section of these books provided data about
purchasing activity of the Department of Defence
Production on behalf of the Department of Natlonal
Defence,

“National Accounts: Income and Expenditures.”
Queen's Printer, Catalogue No. 13-001, 13-201,
13-502, 13-519 and others, various issues,

These publications give data about GNE with its various
components, thus to find the portion of this type of
expenditure out of GNE and out of other public expendi-
tures,

209



"Seasonally adjusted Economic Indicators (1947 to 1955)."
Ref. Paper No., 77, prepared by the Research and
Development Division - National Income Section,
Queen's Printer, Ottawa.

This paper provided a manual way of calculating series
of economic indicators that were consulted in develop-
ing the thesis.

b. Department -of Defence Production (DDP)

’6'

"Annual Report of the Department of Defence Production.”
(1950 to 1968).
Queen's Printer, Ottawa.

These reports provided more details about procurement
than Canada Year Book. Numerical data were provided
on Calendar-Year basis.

“Special Studies Prepared for the Speclal Committee of
House of Commons on Matters Relating to Defence.
1264-65"

Queen's Printer, Ottawa, 1965,

Urquhart, M.D. and Buckley, K.A.H, - "Historical
Statistics of Canada."

This book provided data about GNP, GNE and other
statistics used in the analysis of this paper.

B. Secondary Source

The following publications were consulted to explain various
phenomena and pollcy with relation to defence expenditure
and its impact on the economy in general.

a. Department of National Defence (DND)

9.

"A Brief History of the Canada-United States Permanent
Joint Board of Defence 1940-1960"
1960, Catalogue No. DA 3-4160, pp. 30.

This article gives a description of the Jjoint problem of

Defence of North America and the possibility of coopera-
tion between the two countries,
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10,

11,

12,

13.

14.

Claxton, Hon., Brooke (Minister of Defence) - "Defence

Progress"
Queen's Printer, April 14, 1953, pp. 15.

* This is a summary to Parliament about defence situation

after the Korean War.

Claxton, Hon. Brooke - "Canada's Defence Prcgramme"
Queen's Printer - 1951-1952, pp. 34; 1952-1953,
pp. 25; 1953-1954, pp. 43; 1954-1955, pp. 58;
1956-1957, pp. 53.

The above articles discuss various aspects of defence
programs after the Korean War.

Hellyer, Hon. Paul - "White Paper on Defence."
Queen's Printer, Ottawa, March 1964, pp. 16.

This is a speech by the Minister of National Defence
in the Parliament showing a prediction about Defence
Expenditures as a result of the Unification of the
Armed Forces in Canada.

Pearkes, Hon., G.P, (Minister of Defence) - "Defence 1959"
Queen's Printer, April 1959, pp. 51.

Pearkes, Hon. G.P, - "Speclal Committee on Defence
Expenditures - 1960"
Queen's Printer; May 1960, pp. 17.

"Reports of the Department of National Defence -
(1950-1951 and 1952)"
Queen's Printer, Ottawa. pp. 107, 119 and 105,

These are Annual Reports of the Department of National
Defence that discuss also the various procurements
and expendltures,

Others

16,

17.

Atlantic Provinces Economic Council - "Defence
Expenditures and the Economy of the Atlantic Provinces”.
Fredericton, 1965

Pamphlet No. 99, pp. 23,

Bolton, Roger E., - *"Defence Purchaseé and Regional

Growth"
The Brooking Institue, Washington, 1966, pp. 189,
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18.
19,
20,

21,

22,

23,

24,

25,

26,

Bolton, Roger E. - "Defence and Disarmament”
Prentice~Hall, Inc., N.J., 1966, pp. 183,

Committee for Economlc Development - "The National
Economy and the Vitnam War® - N.Y., April 1968, pp. 87.

Enke, Stephen: Defence Management
Prentice-Hall, Inc,, N.J. 1967, pp. 385.

Foulkes, General Charles - "Canadian Defence Policy in

a Nuclear Age"

Canadian Institute of International Affairs,
Vol., XXI, No. 1, Many 1961, pp. 20.

This 1s an article by an expert expressing hils views
while away from the Government.

Fowler, Henry H., - "The Job Ahead"
Director of Defence Mobilization - Eight Quarterly
Reports to the U,S. President, U.S. Government
Printing Office, Washington, D.C., January 1, 1953,

pp. 51.

Gellner, John - "Problems of Canadian Defence"
Canadlan Institute of International Affairs Vol.
XVIII, No. 5, December 1958, pp. 16.

This article from a well-known commentator analyses
the problems of defence in Canada.

Hitch, Charles J. aﬁd McKean, Ronald N. - "The Economic
of Defence in the Nuclear Age"
Harvard University Press, Cambridge, 1960, pp. 422,

McKean, Ronald N, - "Issues in Defence Economics"
Natlonal Bureau of Economic Research, N.Y. 1967,
pp. 286,

a. Olson, Mancur and Zeckhauser, Richard - "Collective
Goods, Comparative Advantage and Alliance Efficiency"”
ppo 25"'630

b. Schelling, T.C. - "The Strategy of Inflicting Costs”
pp. 105-127,

Melman, Seymour - "The Defence Economy, Conversion of
Industries and Occupations to Civilian Needs™
Praezer Special Studies in U.S. Economics and
Social Development, N.Y, 1970, pp. 528,
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27,

28. -

29.

30.

31.

32,

33.

Melman, Seymour - "Pentagon Capitalism" - The Political
Economy of War
McGraw~-Hill Book Co., N.Y. 1970, pp. 290,

Mueller, Bernard - "A Statistical Handbook of the North
Atlantic Area, The Twentieth Century Fund."
New York 1966, pp. 239.

This book discusses various aspects of the economy of
the countries of the North Atlantic Treaty, their
defence expenditures and its impact on their economy.

Quade, E.S. and Boucher, W.I, - "Systems Analysis and
Policy. Planning: Applications in Defence"
American Elsvier Publishing Co., Inc., N.Y., 1968,
pp. 453.

Rosenbluth, Gideon - "The Canadian Economy and
Disarmament"”
The MacMillan Co. of Canada, Toronto 1967, pp. 18¢.

This 1s the most recent publication explaining the
effect of disarmament on the economy., In other words,
The impact of defence expenditures on the Canadian
economy.

Steelman, John R, - "The Shield Against Aggression"
Director of Defence Mobilization - Sixth Quarterly
Report to the U;S. President, U,S. Government
Printing Office, Washington, D.C,, July 1, 1952,
pp. 51.

Weidenbaum, Murray L, - "Measures of the Impact of
Defence and Space Programs"
ASA Proceedings 1965 (Unpublished).

Wilson, Charles E. - "Meeting Defence Goals"®
Director of Defence Mobilization - Second Quarterly
Report to the U.S. President, U.S. Government
Printing Office, Washington, D.C,, July 1, 1951,
PpP. 48,

Wilson, Charles E, - "Three Keys to Strength"
Director of Defence Mobillzation - Third Quarterly
Report to the U.S. President, U.,S. Government
Printéng Office, Washington, D,C., October 1, 1951,
Pp. 48.

b
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35. Wilson, Charles E. - "The Battle for Production®
Director of Defence Mobilization - Fourth Quarterly
Report to the U.S. President, U.S., Government
Printing Office, Washington, D.C., January 1,
1952, pp. 52,

These reports emphasize the role of defence expendi-
tures in the U.S. on the production of goods and
services in the economy.

36. U.S, Congress Joint Economic Committee - "The Economics

- of Military Procurement”
Washington, 1969, pp. 31.

Books Consulted:

The following books on Econometrics were consulted in
developing a forecasting formula.

37. Butler, Williams F. and Kavesh, Robert A, - "How
Business Economists Forecast"
Article by: Adams, F. Gerard and de Janoise, Peter E, -
"Statistics and Econometrics of Forecasting"
Prentice-Hall Inc., Englewood Cliffs, N.J. 1966,
pp. 540,

38, Christ, C, - "Econometric Models and Methods"
John Wiley and Sons, N,Y, 1966, pp. 705.

39, PFox, Karl A, - "Intermediate Economic Statistics"
John Wiley and Sons, Inc,.,, N,Y, 1968, pp. 568,

40, Johnston, J. - "Econometric Methods"
McGraw-Hill Book Co. Inc., N.,Y. 1963, pp. 300,

41, Kleiln, Lawrence R. - "An Introduction to Econometrics®
Prentice-Hall Inc., Englewood Cliffs, N.J. 1962,
pp. 280.

42, Mailinvaud, E. - "Statistlcal Methods for Econometrics?®
Translation by Mrs. A, Silvey, Editoer Henry Hall Theil
Rand McNally and Co., Chicago, 1966, pp. 631.
Originally published by Dunod, Paris, 1964,

43, Gldberger, Arthur S. - "Econometric Theory"
John Wiley and Sons, Inc.,, N.Y., 1964, pp. 388
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ITI.

44,

45,

Goldberger, Arthur S, - "Topics in Regression Analysis"
The MacMillan Co., N.Y. 1968, pp. 144,

wOnnécott, R.H.W, and Wonnacott, T.H.W. - "Econometrics"
John Wiley and Sons Inc., N.Y. 1970,

Articles Consulted:

46,

47,

48,

49,

50,

51.

52,

53.

54,

Almon, Shirley - "The Distributed Lag Between Capital
Appropriations and Expendltures"
Econometrica, Vol. 33 No., 1 (Jan. 1965) pp. 178-196.

Almon, Shirley - "Lags Between Investment Decisions and
Their Causes”

The Review of Economics and Statistics, Vol., I,

May 1968, No. 2, pp. 193-206.

Bakony, Leo Irwin - "A Quarterly Econometric Model of
The Canadian Economy"
PHD Thesls, University of Washington, May 1959,

Brown, Murray and Taubman, Paul - "A Forecasting Model
of Federal Purchases of Goods and Services"
JASA Sept. 1962, pp. 633-647.

Cochrane, D, and Orcutt, G.H., - "Application of Least
Squares Regression to Relatlonships Containing Auto-
Correlated Error Terms*

JASA, March 1949, Vol. 44, pp., 32-61.

Dhrymes, Phoebus, J. - "Efficient Estimation of

Distributed Lags with Auto-Correlated Errors"
International Economic Review, Vol. 10, No, 1,
Feb. 1969, pp. 47-67.

Durbin, J. and Watson, G.S. - "Testing for Serlal
Correlation 1n Least Square®”
Regression Part I Blometrika, Vol. 37, 1950,
pp. 409-428

Durbin, J. and Watson, G.S. - "Testing for Serial
Correlation in Least Square"
Regression Part II Biometrika, Vol. 38, 1951, pp.
159-178,.

Durbin, J. - "Testing for Serial Correlation in lLeast
Squares Regression When Some of the Regressors are
Lagged Dependent Variables"

Econometrica, Vol, 38, No. 3 (May 1970) pp. 410-421,
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55.

56.

57.

58,

59.

60,
61.
62.

63.

64,

Durbin, J. - "An Alternative to the Bounds Test for
Testing for Serial Correlation in Least Squares
Regression”
Econometrica, Vol. 38, No. 3 (May 1970), pp.
422-429,

Fuller, Wayne A. and Martin, James E. - “The Effects
of Auto-Correlated Errors on the Statistical Estimation
of Distributed Lag Models"
Journal of Farm Economics, Vol, XLIII, No. 1-3,
1961, pp. 71-82,

Galper, Harvey and Gramlich, Edward - "A Technique for
Forecasting Defence Expenditures"
The Review of Economics and Statistics, Vol L, May
1968, No. 2, pp. 143-155,

Griliches, Zvi - "Distributed Lags: A Survey"
Econometrica, Vol, 35, No. 1 (Jan., 1967), pp. 16-49,

Griliches, Zvi - "Distributed Lags, Disaggregation and
Regional Demand Function for Fertilizers"
Journal of Farm Economics, Vol, XLI, Feb, 1959,
No. 1, pp. 90-102,

Hannan, E,J, - "Exact Tests for Serial Correlation”
Biometrika, Vol. 42, 1955, pp. 132-142,

Hannan, E.,J. - "An Exact Test for Serial Correlation
in Time Series" ’
Biometrika, Vo. 42, 1955, pp. 316-326.

Hannan, E.J. - "The Estimation of Relationships
Involving Distributed Lags"
Econometrica, Vol, 33, No. 1 {(Jan. 1965), pp. 206-~224,

Henshaw, Jr., Richard C. - "Testing Single-Equation
Least-Squares Regression Models for Auto-Correlated
Disturbances"

Econometrica, Vol. 34, No. 3 (July 1966), pp. 646-660,

Hildreth, C. and Lu, John Y, -"Demand Relations with
Auto-Correlated Disturbances"”
East Lansing, Michigan, Michigan State University,
1960, pp. 76.
Michigan Agricultural Experiment Station Technical
Bulletin 276. )
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65,

66,

67.
68.

6°.

70,

71.

72,

73.

74.

Kim, Shungwood - "Capital Appropriations and Investment

Behaviour"
JASA, Vol., 65, No. 331, Sept. 1970, pp. 1180-1194,

Klein, L.R. - "The Estimation of Distributed Lags"
Econometrica, Vol. 26 (1958), pp. 553-565.

Klein, L.R. - "“The Friedman-Biiker Illusion®
Journal of Politilcal Economy, Vol. LXVI, Dec., 1958,
No. 6, pp. 538-549,

"Koyck, L.M., - "Distributed Lags and Investment Analysis"

North-Holland Publishing Company, Amsterdam 1954,
pp. 111.

Kuh, Edwin - "Cyclical and Secular Labour Productivity
in United States Manufacturing"
The Review of Economics and Statistics, Vol, XLVII
No. 1, Feb, 1965, pp. 1-12,

Lee, Mawlin - "Impact, Pattern and Duration of New
Orders for Defence Products"
Econometrica, Vol, 38, No. 1 (Jan. 1970C) pp. 153-164.

Leuthold, R.M.; MacCormick, A,J.A.; Schmitz, A. and
Watts, D.G. - "Forecasting Daily Hog Prices and
Quantities; A study of Alternative Forecasting Tech-
niques"”

JASA, Vol. 65, No., 329, March 1970, pp. 90-107.

Lovell, M.,D, - "Factors Determining Manufacturing
Inventory Investment" in - ®"Inventory Fluctuations
and Economic Stabilization, Part II, Causative
Factors in Movement of Business Inventories"
Joint Economic Committee, U.S. Congress, U,S.
Government Printing Office, Washington 1961,
pp. 119-194,

Maddala, G.S. - “The Problem of Initial Value
Parameters in Chosing Between Different Distributed

Lag Models"
Econometric Society Meeting, Cambridge, Englang,
Sept. 1970,

Malinvaud, E. - "The Estimation of Distributed Lags:

A Comment"
Econometrica, Vol, 29, No., 3 (July 1961), pp. 430-433,
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75,

76,

77,

78,

79,

80.

8l1.

82,

e3.

84,

85,

Nerlove, Marc - "Distributed Lags and Estimation of
Long~-run Supply and Demand Elasticitics: Theoretical
Considerations®

Journal of Farm Economics, Vol, XL, May 1958,

No. 2, pp. 301-314.

Nerlove, Ma—c - "Distribued Lags and Demand Analysis
for Agricultursl and Other Commndities"
Agriculture landbook No, 141, United States
Department of Agriculture, June 1958, pp. 121.

Nerlove, Marc - "Spectral Analysis of Seasonal Adjustment
Procedures"
Econometrica, 32 (1964), pp. 241-86

Nerlove, Marc - "A Comparison of a Modified *“llannan"
and the BLS Seasonal Adjustment Filter"
JASA, 60 (1965), pp. 442-91

Nerlove, Marc and Wallis, Kenneth F, - "Use of The
Durbin-Watson Statistics in Inappropriate Situations®
Econometrica, Vol., 34 No. 1 (Jan, 1966), pp. 235-238,

Orcutt, G.H.; Watts, H.W. and Edwards, J.B, - "Data
Aggregation and Information Loss"”
The American Economic Review, Vol. LVIII, Sept.
1968, No. 4, pp. 773-787.

Popkin, Joel - "Comment on "The Distributed Lag
Between Capital Appropriations and Expenditures*"
Econometrica, Vol. 34 No, 3 (July 1966) pp. 719-723.

Solow, R.M, - "On A Family of Lag Distributions"
Econometrica, Vol. 28, 2 (April 1960), pp. 393-406.

Sparks, Gordon R. - "A Note on the Estimation of
Distributed Lags by the Almon Technique"
Bank of Canada Research Department,

Stekler, H.0. - “Forecasting with Econometric Models:
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