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PlŒPA E

'!'he purpos 01: this thesis 15 to construct a very

si ple acon tric mdel ta explain anada's OSS r~tional

enditure (G.N. '.) during tbe post-1orld war II years,

1947-1962 f and te> indicate how this simple ma el may b used

as a toI in the formulation of Canada's short-run eeonomic

policy.

In fo th1s thesis i divided 1ntQ f ve chapters •

The firet chaptal' giV0v a simple explanation or a general

theory of the deten'fl.ination ·of G. N. '., hile the 8-eeond

chaptal' analys·s the historieal behaviour of Cana a'a G.N.E.

,-rith a vie"" to dater lining: (a) the main factors which were

responsible for produeing ::mo t-run ~hange~ in the level of

this ag agate" and (h) whether there has been any stability

in the pattern of these changes. fuis bei done. the third

chapter develops, on the basis of the background kna ledge

provi ad by Cha tera l and II, an hy the i5 concerning the

short-run dete "nation of i..,;anade. '5 G. N. E. Th .fourth chapter

then esents the statistical e tiwates of the thematical

relat10nshipe derived trom this hy otheais, and attempts to

select that estimatine equation ~mich rives the best explanat­

ion of Canadafs G.N.~. - stly, Chapter V s ~r ses hapters

l to IV and discusses in partioular the use .of the selected

ii



es ting equati n as a s pIe forecasting tool.
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URa- r

The ultin te im o£ thi thesis is to explain ana a 1 s

G. N•• l equ tions 0 rela..tionshi 't to measure the

f these e uat 0 St and to us th best OI these equat~o s for

mak' ne: predict ans. But in or er to h'eve this t reo-fol

tho

"s lccess '1 to xpla"n my c rtain vari bl.s are

in eterm'n"ng G.fT.. nd the role

they r ex eta to lay i econonic "'greg-

at • r thref recta out si pIe e lanation of

f1cn·rral th ory of the d.ete 'i.nat·ono G.N. '., 'tiT 'ch it is

hop 'nIl serv a a ckgr un to the analy is of the det r-

"nation of anada' G. I\l. E.

A gen ral x lanat" on 0 th~ d te: tination of • d. E.

y niel t y given "th·" t o· the theory

i n. '!hi theory , .ich is

c 'th xplai 'ng t OlUDl ot' goods and

uc d by h - th narket v: Iu 0 \'1hic s

1.



given by the Gross .at~onal
1oduct (G.cl.P.) - is in ssenc

a theory of -gregate tJupply and •

t efin s G. N•• equal in an x-
th 088 r t·ona Inca () cc-ruin. to th factors of rod-

uction lat~.onta ou pu , to (b) G. • •

i •• the total amoU11t ant in aequ· ,. thi output. e

theory t n states th t the quili r·. level 0 U PUll is

determ'ned by the quality ot ..z. ante ag ree; te deman and

Sll 1y (i•• by the equality of planned Y and G•• ~.). enee

""h ges« ~ t e. n tion "8 output arise as a re...,. 1 of a -iver-

genee bet fen planned aggregate de and plann aggregate

supply, and consequent ly ean be explained by changes in one

or both of th e aggrega(,

In general, it i to b ex ected that both aggregate

su ply .00 a regat simultan ously d e nation's

ut ut, but in the ah rt-run it is reas na e to assu that.

factors are the ore reI ant . portf! tones. n ea

there i much to sal for aking this a s .ption. rstIy,.

it si plifie ·he analys~s of the short-run et rm nation of

an a's G. T. E..

f t

econdly~ ·t has oved fruit ul in other

1 is a:r regate is escribe as 'rc-ss, because 't oes
ot aka all~7ance for the d preciation 0 capital goods hieh

are use in the process of pro uction, an as national because
it represents the productive cont bution of national , together
with the eontrib tioD of any property ocwne by th· , h ther
this prop ty is located at horne or abroa •



stu iea of th ana. ian aeon my. 2 and . t . s n ! th eoneensus

hat th>,.; main f ctOI ret . r Can c ntributing

to ~t re un mploy ant in the st, ....'\TaT period is an

ins fie! y f

ten ency of p'c

ggr te

to

• TIlir 1y, t histo ieal

ove ogether3 implies the

greater im ~tane of dem~tnd re;< tor>:>. for if upply factors

wer the I.l~o e i po:c'tarr onos thaT<. w ul be an :lnvers re atlon-

am h t -een price an output.

In view f th se eonsidorat . ons, an in vi w of' th

act that eu ly ot01S ar i ipli it in the theory to e

exp1aine anyw y4 i i b st for the pur se of this

thesis, viz., th- d .lin~tion 0 the short-run cha,ng s in

factors. nsequently.

volum of an da's

ince rice'" and ut i.rr. ay not

vary roport ona ely.t it ¥' 11 be n-e vsary to xpreE.>s G.f~.E.

in c n- ant ric • c pt will

i-g t
but these year

Iter. L.N-.
Gui - to oliey"

e 192 1 Sf P ie s nd out ut i not l'iove to{"cth r
g n ~ally regal" ed as uou ual.

"The Use 0 lcon etric {od 1 as a
etrica, Volume 15 (1947) pp. 136-1:3S__

. t.



att t in the sin lest lay" to [,i

4.

g n r 1 explanation of

the d te .ination of G.w.E. at cons t p~ice t ·.a. re • N. t

i~ xplanat n natural y involves' c nsi eration of

th f G.·~.. '1h e J s gi en b "ill1 n r au

ata. will be used s b equ·ntly, eo s' st of the follo\1ing:

• ersona ex nditure on c no r 00 5 and servic s

2. no VGl''n ent ~pendit ~ n f. d ervices

3. Bus1nes gross fOxed oap' fo . tion

4. hanges in inv nt ri 5

o .ta is iee D.B. '.)

the

tion 1 Accounts, ~lh ch prQvi e ost of

5. 'port of goods and oervices

6. of 6 a rviee •

y efinitian G. • E. e uals th sum of co rt nents 1 to

5 nus COl-on nt 6. th refor folIo f,;.J that c .... ~e in the

lev of y one of th IS co ponents "ouId, 'n the a s ncca!

any off e t fo c , produc so e eft et on th~ level of

G.N. -.... fuu t in r er 0 give co 1 t explan tio of G.N••

it see ~ n c ss ry to explain ho, each of the e components is

determine t and ho~ ·hey all interact to prod ca chang s in

t 1 vel G. N. <'a Lo e at in this y, th :robl m s

two-fold: it c nei t f ( ) explaininc he b 'c eau as of

eh t:r s in th of G.N.E., b) explaining ho

ch s in t BB C on inter' et 0 produce changs in

G.N.E.



i1" t

5.

t of this xplanation there

has b en u h contra. ov t factors h' h v." b en

ft d s' portent in eta each of the c nents of

El if iculty st lB ag ly from t f t tha J y

o t hypoth s a v c to

omponents h....v not teste •

Bm ever" since i th mo ~l v-zh.ich .11 bused

subs· ntl to ana 's G.
.,..

• • o attempt 11 ems

to construct q ations to exp •n these compo .nto, th

probl of e n rueti ~ the~e rrpotheee '1 be i or • t

in rder to al ith the s con robl ain-

tng h01 changes in hese c nent int'ract to proue- chang 5

n G. N. E., it ie nee· $ ary to discuss briefly arne of th nlain

fac-cors 'ch se i rtant in ete. 1'1 xp d-

·1 ures and to 11t' 0 uce th C SUft1t tion f lction. 5 a rel tio -

hip vhieh play y role '0 th nation of G.N.E.

Cons' e a:; on \' 11 n' t·, thcr r. h ": V n to per 0 1

exp n i ure on c nsum r go s

of .1.E. that ~a~ ID tone. ~

Qervic 5 t the f'r~t co pon~nt

rmllodiat t(; sk El to isolate



6.

those factors . hicb .;.>eem import t in determini th se expen­

itures. t Id ap ar fr ID general observatio th the first

of the e factors is th.e lev 1 £ dis osable ineo. .0 the

total incom, which cons e s reoeiv as pa.yments from producers

a.nd as transf r pay ant fro the gove nt nd ro abroa.d,

th are r quire to y a oertain ount as t es and are

left ~th a r inder kn as s sable inco e. i is s-

able inco e is divided et ean- aving and 8 nding. in

order to understand th det rm uts of personal con ~~ption

on goods and w rvic sit is helpful t und rstand ha this

division of consumers .sposa le inc le betw ,n savi an

Bending af ect he lev 1 of con· ers' expen itures. Since,

ba veri aving is that re i ual which i left out of i, os­

able income aft r .cons ,er hav purohas goods and services.

the analysis ay be si lplified by concentrating on the eter-

nation of th 1 vel of p nding. For, 6iven the level of

di posable ine e and the level of 8 nit the level of

saY' g °11 £0110 y d finition.

0\'1, it is quite plausible theoretically to ar e that

the lev 1 of con rs' expen "t r >J 11 b largely ete ine

by their isposable income. Fo although borrowin and di ­

hoar i fro aoe ulated cash balane s y t porarily

cons tion to ex ee 'spo able neo} , consum r ' spondi

will to aaat extent e determined y, nd in general will

b 1.8S than, th ir disposable" co e. Thus, n no lal ti s

the aeon as a. hole oes have posJ.'tive 3 'ling. ... p1rie..



7.

6ally, al$., ivposa 1 _ inco ha prov n to b very o~erful

explana ory variable of cone I tion. 1enee both on th or tieal

a on e pirical groun s i. can conclu that it i a very

Om .rtant etv~l~l~lt of con uiers' spen ing.

In ea , the recognition h t the level f isposabIe

incrnne is p rhaps t e most imp rtant single fact influencing

co s er t exp .' ,;ures has 1 cl 'to the.o ul tion 0 h oret,-

eons ere' exp nditures an i -' sable

i co e kn :vm 8.0 the cons ptio function. '!his function ascribe...

A charac aristic of this function

the relation b tween co

inco 7 as income chang~s.

ers t xpendit uree an ia o.. able

\"/hich . s t eoretically lausible and hie fits th pirical

..•evidence is x pl!fi d by t
(f)
(J)

~.p
on

i

o A

\ ....

os ay be taken s a
.g. Y. This is on in



s.

In this dis.gram r s .sable income is plotted along the

horizontal axis and cons lers t expenitures alo ...;, the vertical

axi, and the cQnaump i function is given by the line C •

NO\'1, if the economy a1 a.Y'S con5Ullled all of it... dis O$abl~

income then the eonaumption functi on t1Quld be given by the

45° line, OY. At every level of disposable income, for example,

at the horizontal distanoe 01., con umers f" expenditures (measured

by AB) would b equal to dispo able ineo l.e.. 'Ihe average prop­

ensity to consume wh'eh is ven by the ratio of the total

conswners t expenditures to total disposabl income (i.e. C)
Dr

\fQuld always be 1:, and the ma.r . 001 propensity to eonsume ven

by the ratio of the change in consumars 1 exp nditures to the

corresponding eha~ge in dis

be 1.

sable income i.e. 41(,; W'Qtlld also
4LiI

However. in praotice, consumers t expenditures are

seldom equal to th ir disposable inco e, fof' as was pointed

out previously the economy a. a whole does have positive saving,

in normal times. enee the consumpti,Qn fu ctiQn 'ven by CC

is more relevant. It shows that as disposable income rises to

the l"ight consumers' xpenditure ris~ by a can ta.nt ount

but not as rapidly as inc me :. e. the iT~rginal propenei y to

conau 1s le than 1 at all lev Is of di ' ablet income, 'but

the av rage propen ity to conswne is greater than 1 to the left

of the POil'lt B. 1s exactly equal to 1 at he point B and is less

than 1 to the rit of B. This ans 'that consumer5 t expend-

itures ~dll rise less rapi 1y th~~ disposable income, hence



se. i g \' i1 incr El . as . nee rise

•

it 1111 b co. nee s-

ary ono y) t il'1cr

and/o gov rrone t exp nit G)

privat inv t ant (I)
n

aggr gate de nct° i to

t shoul b a par nt ereforo that ~hc

con Ut: pio f'

sis of G.i .E. d la er thio ro n 11 be illu tra •

'Ih abov the "retio 1 cans ption function is built

on t ~ as pti n that the nly fae or affe t· the level

of cons ~ rs' expendit "e-s i the level 0 their ... p sa 1

1noo and that all Qth r factors hieh ay a et con umption

re a'n con..,tant. But there are in fact oth r factors wh ch

lay af ect. consu ere' expenditur $. 'Iheo y pro ue hifte

n the con pt'on function, and hence may 1 to 5-0 e instab-

ility in it. 9 Ar erence ' '11 therefor be ma e t so e of

th se other ~ ctor~.

e of t e"" factor ee s to be the iatri ut10n of

i c re. or th great·r the ount of 1neo e

in t hands of those cons re wit a high rop n 'ty to s nd

the greater. is th level of c sumer t expend~tures likely to be.

con
g f d of th r 1 vant

th total of all div r­
s.

to

a
ed.



10.

Another important determinant of coneumers 1 expendit-

urea is the level of population. In g neral, with given

national income, total consumption would be expected to be

greater, the greater the size of the population.

t is also lausible that the eo nity's eurrent

consu.mption of gOD $ and services : 11 to so ,e extent be

influenced by its past pattern of consumption. eople's

habits change ~lQ ly an hence tnd to persist even after a

new situation has, arisen. pirical testa10 have been made

of this hypothes·s and they have provided much support for it.

Further, it is conceivable 'that people's viev.fs about

the future y influence their present cons pt·on. For

example, a differenc in expectation 'nth regard to future

income strea IS may result in difference in current consump-

tioD between ~~o conSilln r \~o e eu rently ob'taining the

s e ronount of disposable ineo e. re

as a whole, t ' differences in expectations between groups

whieh have the same disposable in~ome may lead to differences

in spending between these groups.

It is also possible that the 1 vel of consumption may

be affected by the rate of interest, since a high rate of

10 ee T. h Bro m) "Habit ' ers1stence and Lags in
Consumer Behaviour", ,~onOIU~_triea, JU~y (1952), pp. 355-371;
L.R. oin and A.S. . <lEer-gel', 0 • CJ.t. p.S.



11.

int rest ay induce e surners to increase th 1 current saving

and hanco sp nd IG$s; or it y induce less savi 1£ cons ers

a int r st-d in achi v' g a £ x in the future.

And still th-re are

'" hleh nay affect cons. 1 tion but "ho -e influ ne like tha.t of

expectation is difficult to asu~e e pir1cally. It hould

not b hO\<1 r, that all 0 th...,e f ctors are equally

lm ort t in xplaining co SUllpt'on t ny i stante order

to construct a re hip bet~e·n con umption an some or all

of ex lan tory va iables for a rtle economy, it is

necessary to deter in this relationship from sound aeono ie

th ory as well as fro the ~irieal e -dence Jrovide by that

eeono y. is only e1ng su :: ste that so e of theue

v ia 1 s ar likely to be i portant in thi relation hi , an

henc an plrica.l consu pt:on functio , unlik the theoretical

cons ption function discus earlier. ~s not likely to eon-

tain ispo able lnoo e as tts only explanatory varia-l •

o next task to expl in ho chan bro' ht a.bout

in con pt' on. as a. r suIt of hat in le 0 all of the

a ov explana ion factors, 1'11 ea 0 change in G.N.E. For

simplicity th analysis begins ith he lnd' vi u 1 co s er.

and as wnes that there is no government an h nee th re are

no xci e and sale~ tax on the g 0 a d servic S \'lhicl

cons • If t s cons r r ce·veo n incr ase in is incol

it y ake hi e to a j t 0 hi ne~1 neo e. Thus,



his mediate re ction y lead 0 an incr e in r onal

avin1?' ra h r th n cr' se in exp nditu e. ut af er this

cons ,er has a ju te ·t his n ~ level of inco e he i likely

to ner ase his axpenditl on goo and servic {since it

ca.n be ass ad that the ormal consum r is not satiate "ith

these} • 'lhis !Till cause the 5 les of . hese goe s and services

to rise, and hence there will be n increase in the re eipts

of the producers of th °e goods a . rvices. I.f pro ueers

ar to int
, n their inv tory levels and till ID vt the

iner de' • hen ca . eater volum o£ go s rvices

must b produ e ~. That is. t ;:)t ncr , . nc-e• • f •

t re \ ill e in the inco, ace ng 'co e factor

0 roduction. Th <;;) the oha "0 n consun,era' pen' P' w u1

be r flecte in increased ex end'tu e . ncrea.., d in Oti e.

1his sam ty e of analysis may be extended to consumers

as a whole. 11 thi case, a in the case of th irld vidual

consumer. it 0 to be expected th t there 011 be procGss of.<;.)

a justment both on the part of cons

onsumers 11 e t' to·~ jut tloir xpen ture and

aving to the desir

adjust h

levels, nd pro uc re w'11 t ,e ti e to

inventories to the levels they desir •

But onc th s a jU>:1t nt i th original increa~e in

con umers ' e endit re is l'kely to give iee to cumulative

11 t i a1ised that ag
proble s but th 5 will not b

PS

eati n raise~ so e ifficult
iscu,;;;""e here.



h !Y in i. •• h ort...-inal iner e in iture

'ill rove ri e t an ncre oG in incorn whi h is I' ly 0

roduce a further ri8 in expend" I e, an so n. r e 11 I· 6

of t.h e c ul ti e ch ng s "11 b di cus d lat r.

SWl ng an iner ase in income. l"esulting in a

An arg

if, inst ad

nt si 11 to the above .,/ould have be a plie

ubsequ .. nt inerea..,e in ex e i tur , it" as sumed that here

~ . an ' er a e in a" g giving rise to a ub equent decrea e

in expenditure. For n thi~ assumption producers could be

expee ed to react to the fall in xpenditures (after suff cient

time ha elapse for t e to adju t to this n situation) by

decreasin~ tllB level 0 output, and hence deer asing their

pay ants to the factors of production (in thi cas to indiv­

idu Is and themselves ince t e ass ption of no gover e t

still hol s). ~ ntually invent rie woul iner by t

1";;:lt expenditures, and, in a

e crlbed QV , proc s of' dju m·nt

try o achi v he r d sired

if' fits ,~ould fall d yments

°ndivid 1 ~oul d,cr ase thus low r-

h n G. • • on goo s and ervice •

ount of th reduction·.n con

m<:'l"'~er <I. "1 r to that

\t oul take lace as

inv ntory 1..,vel •

f "ag sand s

ing per ona

i "la-ly, the poss'ble reper-eus "ons of both a.n increase

a a deer a e 'n cons r t xp i tur s may be extended to

cons .ers t expenditures will 1 d v

the gov r' nt and for actors. era11y n incl' ase in

lly t~ an. incr nse in



gov r ant ~ ev • ue o.n _ 'mport ; l ile a fall in con - rs t

exp n _ures tiTill lead eventually 0 a fa· .nee nme

reva~u and a fall in -rts.

if eou e, th .....e reper us i n could b 1"a e ~till

. urther. le r uet on n con r endi·ure or IpIa.

lill probably c us indivi Is to ecre.:se their ex en ...

tur still further" lea ne; to f er eereases in \.Ihe above

nt'oned it s of the gov f reign sectors. And

t e \rh le p oces y been e c :u1at··v •

h'- ascription i a l.tte y s 1'1 i beau ea

QC as in personal ineo .Le, . ay, y not nece arily 1 d to

orts. It rn y r sult i a d~ r a 0 n consere e in

r ' asset i r se th gov rnment's

either ot· i ch 1·- 11 h vs the eif et of count r eti th

fall in person 1 i.neo >. 3iru:'la ly." the ffe<::t of a ri· in

ill efinit ly depend on the iz and signpersonal ineo­

o the mar-gim 1 opfilnsity to i rt. Also. p 0 ucers may

r act q t
. fere tly he th r i ch in for

"
good 0 than wh n th re i a chang 8J d for servicos.

.It t 0 h r • 1

important thi 0 0 e t i i th t C

n increase in cons er , ex endit f s inject on ·nto

the eeono + syst ,11 ·ch has the e fect of incre S1.n • N.!.::.

wh'le El ere e n cons s t f 0 say

fonllS a ltiU.r..dgt::: ro he ec no.. ·· system and



once r uIt n ecr in G.

lle ne'" - COlli n nt n. • • \ hich '/"II
•

c

COlnpcment

"nin the cl t r-

n.. Sin h ev r, t s

x goo 19 in the odel

is "ross j

,,",11

1 on ion f G. t> • E. (in ) no attel pt will

. e lade here to e t in f tho~e variables which

seem important in date "ning i .12 ste;d, it . 11 0 -y be

ex la.°n d ho~ chang.,.. in gros o estie imr ~G . nt extJend1ture

lea to chang s in G.N. ?

Befor 1nf t s hOlever, it ems help ul to point

out ~ir ly. that dome tic in est e t e br c expen ..

itures on de riety of 1"\'VV"'incers' 00 S such 0;) t e

c et home an apart t hOlls • th r otion o£

plantSt and the 'On f m. chin ry together th changes

"n inventorie fi13 c;ondly, h it i basic ass pt! n•

£ conomic the ry "hat produc.r nt e nditures

n th ho e o~ k ~ future • A: t irdly, t t pr d-

ucars, 1i connu el's, my s aId p rt r tht:: r c a cl save

f it is re c a es i

Ruggl 3 a. d M.D. ug St • oit. p. 296.
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.nant r gro do stic inve nt expen it es, hich bring

about an inerea e in th purchas s of pro ucers' g 0 s~ this

iner ase in pureha e "11 have the i . e iate effect of r uc­

ing the inventories of ealers in thee goa s. But Of ths

re uction in invento ieB causes the inventory levels of seller

to fall below the levels they de ire, th$se sellers are likely

to adjust their inventories to the d sired levels, a.s {non as

th y £i this possibe. e ay of regaining th esired

inventory I vela for ex pIe, is to iner ase their output. an

this would lea to an increa~e in .N.E.

It is also pes ible that an increase 'n °nv st ant

expenditures n y not result in the e c anges in i ventories.

n tea it y directly increase J y ents to i ividuals or

inc -ase hie • re ained by producers. Thi y occur,

for ex ple., if the increase in expen i tures took the form. of

ne~ comiltruction in houses. t y th n be expeot that those

who ~ork in th cOtlstruc:tion industry ould adjust to their

ne- 'neoe-, aft r ufr'cient ti 0 ha ela sed, by increasing

tion xpenditure. d this ill nee ssitate

further djust nt on the part (') the 0 ucer • us a whole

cain of a ju t ants ill be et in motion.

It i ther fore e i entthat an increa e i the ra e

of gross estic inv s ment exp n itures \iill, in th absence

of ffsetting fores, giV 1"'·3- to a c ulative increas in

the level of G.N. ~.,. while a decrea e in the rate of gross
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do e."tic inv(}stment 1.'1 11 lead t a c lattv all in G. N. E.

Ho v r, a. nu bel'" of f ctors ~ ill in g neral t nd to. reinfoTQe

or 1i ·t tee la whic is 6 t in motion ~

coon eo:.> in saving 0 inv stm nt. erefore. in or er 0

~d rstand th roe ss by \I • ch G•• u. is det d, it is

nee: ssary t exanun these. as ell as th cond.tions under

hie equili rium is finally et blishe in the economy. Ms

ill b one in a later seetio of this eha tar. :1.at .hould

be noted no ~S that an inerea e in roducers' invest nt

e e diture-. Iik an in~r~as in c nsumers' expen itur s.

for s an injection into the £10· of • N. (.; while an increase

in producers' saving like an increase in consumers' saving

fo s a leaka£e f this flow.

le· t . he ffect 'hieh go rru iture

n goods and senric 1a on the lev 1 f G. N.. \. en the

d@cisions of the ~o r mlt se~tor are such ha government

rea i ts :>caeed go Emt outlays. th - ··ov r ant is ith-

r8;~ ng income ro thG aeono y in much the'" e" ay hat

indivi uals \'1ho do not cons 1 all of their dis income,

i e in he per~on ' saving. 'filiil rly,

he t e go ant' utlay xceed its r ceipt the gO"iT rn-

ment is dissaving. ence gove nmentts 5 pIu re res nts

ov rnment's saving and go e n deficit represents go ern-

ant's dissaving. d. an incr se in gOY rnment saving

is not offset by increas d s ending in another s etor. G.N.E.
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nIl be decrease; si 'larly, if government's diosaving is

not offset by in reased v else her in the economy G•• B.

11 be increase •

In or er to iv oncr te cont-nt to these assertions

it ay be h Ipful to trae throu th 0""8i le rep rcu$sions

t' hich n a 0 n em nt (If' future tax reduction may . va

ri • It thi tax '" uction ie to Glcomc effGctive in say

t month' t me Born consumers an pro uears y ven increase

t air purchaa b r the act al tax re uction 's effective.

1hi is l.:.k....ly to h case s' ne oth groups ~ oul have

increas(;3d income available to th in th tutm e.

this. th y incre se their" spen i and this increas spending

rill 1 ad to 'ncreased ino for tho e persono ho are engag

in producing g od and services on ,hieh expenditures haY

increased. 'Ihus,> this y lea to further spendine od G.N.E.

will be increas d a a result of the cumulativ~ proc s whieh

is set in motion.

Furt t;;r incr , n exp itures y lso be expected

hen c ex 1 uet' on go. i to effec inc c rt in cons

r an roducer ight not h ve e ble to inere e t ir

cnditur befor t increased 'neo e beom s availa le.

This further increa in xp nd~ ur WGul reinforce the

increase in G. N. ". Alternat:i.veIy. apropos ncrea e in

tax 0 may be expected. in e ab ence of oft ett n forces,

to lead to a fall in G.N.E.
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i '1 ly, h in gave ent. ou lays such as those

lI'elat d to un pI nt benefits ould le cl to chan.Q'6 in

p rsonal j, and, if thar... are no offs..,ttin influenoes,

uld by a e lative process i lar to that escrib d above,

lead to a change (increase or d crease as the ease may be) in

G.N.E.

tas 1y, c i the Qre:gu ecto ca.n have a very

i! p t efJ.e· t 1 \/'e.l of G. is e peci 11y~

ruc i.t. t ,: rt e gove ..,nt,
.con !l r s ~ di g, '1 d t the .10 f sp nding an hanc-a

inc-r\;lase G.l' • E., t'l. 11e import like cons er . ld government

aving e on goo s and honce

ecroase • N. 1. 1 as 'ng un mplo t. an,
inor ase i the export;;> of the omestic ec n-Omy means that

have en inorease by an ,ount equal to the

value of t-hi er asa in export • 11'1<::6 exports have been

sent to for ign countrie"" to bee-us ed or hel as oapital

'nvestment - th's means (ass~~C1~ no i er ase in . ports)

th t the vol of oods on which 'neo e ·ners can spend

has not be n ta e usly increas • d f a hese i 0 e

earners, eons re and producers, ~onsume part of their

incroased lnc e they create a net increase in ag regate

den n1ch 1 a s t an i area in • I • E. rts, 0 the

14Expo-rt a d i por, h:r ean, to c rr t ccount
re."t a to al urr nt aeco debits re pectively.
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a~ n equivalent a ount of s ving.

"1;; r ban" ' v t

the 0 estic cono

a 'gate d an in

th :refore fol10v, s that~ exports fo 1 an injection 'nto th

eeonon'c syst 'N~ 'le i port fo leakage from the ystem.

Furth r,

th same ",ype of

.go in x or·t

ulative anal-ngels

an lead -c

in G.N.E. . do s a ch e

in conmurers or G -r 'tr. nt xpel iture.

in r S' in v . 01~S, d to, ay, increase· inco es n fore1'

the

t '11 1 J o increatiea

induvtry;

inco , of thos, £3 gage in

absence £ offset-

ttp..g Li.fl ne. s sue as incr\;a~ d av' g, ine ea.se ports

or iner-ens tax: ion, FOul lea to an increa 11 xpendit-

ur0. 11118 incr in xpn i.ture will in turn' crease inc-

omo an this roe ss y continue u til there is a c lative

inct'ea e in •N. ~.

This bl'i. ~t$ U;;l to tb

the basic ~oncepts u.derlyin

of the brief .1scus. ion of

~es in G.N.E. It has be~n

t a: or r to ho :T ~. f~. E. s d te

a'" far s 3s1 le t u er 'can th et€ n-

atio v'-riou ant as :1,11 cS the proc s

th ch c ts 1;- to changes n

G. I. E. its 1f. Iowev .,r~ in vi £ h ub q'c t ass ' ptions

that 111 ~ 1Nl v i.n this s u y fs'r am. un di cU5sio1'l

ha ee' "iT 0111y to t:le et .' nants of con pt on;

and it has b en ma ly·n' t.· ha changes in th' s and the



other cOr. ponents of G.N. E. are likely to lead to changes in

G•• E. It has also been h , at various stage J how e rtain

ch ~es in each sector constitute an inj etio~ into the flo

of G.N. ~.hile oth r changes constitute a leakage from this

f1 • This \ as stresse. because it is f lt that an understan ....

i of .h h inj cti' s and I-a age is crucial

dr ,. of th cl. nl1'l€lti n

I 1 Q pointed out tha an initial i j etion into

the economy f ~ say J he xport et r may £feet the invest-

ent sector, the consumer ctor. the government seetor, and

then the foreign 6 ctor ag nd thi r c ss f interaction

may repeat itself several ti s. Thu, the original injection

~ll be passed back and forth amo the seet re ra! in their

inc a cl r .~ ipts each ti e it goes' ro dj, an' at the

s~ e time it is bein 0' off gr uall in h fo of

leakages. . u~. the or:igi .1 in re give se to a

c ati 0 ner hic nds 0 ri 'nal

inj. C't1011 end u i th'"' f 1 of

11QC'" in.' . s resulti

a ld. each se tor is

, J.. • hen

equilibri i es

'r t't --;.,;;;;,;:;,;.............~......= ....................-:;:;=-...,;;;;.....--.....;;;;;.;.;;.;;.:;;;;~-""•. _. ~. .~.

In 0 der to complete the analysis of the ay in which

G.N.E. is finally dete ined i is necessary to explain more

precisely hm~ th 11 ts of cumulative chang·s in G.N.E. are



determined. This n y be one t~i> t e aid of th

22.

ltiplier

theo t and tha co c t of qu·libri .1'1hi

a ove.15
\<a5 efi-r1"'ed to

c a

The heart of th theory of the multiplir i that

s in the consu £1'" t explen.~tur s resul~ing f 0

initi 1 c ~ ge in invest)tnen-tt expel:] tture.....

repercussions on the lev 1 of .N.~.

:t.ll. in turn. have

r 16

is defined as thG ratio o£ t_e total e i G. H. Cl. to

he 10iti 1 increa e in th· i e t I.ant bri ~$ bout

hi . increas n .J. '•. If, fr

- , .- 9

9xcuup.l t i era e in



investment expenditures of 10 i1110 leals to an increase

in G.N.E. of $20 "11io Itipl r is 2

The tipli i really determ' ne by t.he. r." al

propel1sit to IT· ~e.f th 10 (3 of .

'I ~ ch "s iscussed earl: er. For e

,",H'''''''''~' 4 on fune: ion

pIe, if ev ry $ m'llion

iY},., ......... ,..,e i.n isposa.bl incorn '.l.d. individuals as a grou to

in rase th ir cons pt! ex:1en tu as y } million the the

slo)e of the co at pt"on .fun tio or a1 propensity

to C'onSUfd would b~ a • \J i ~ a ropen-

:: ty 0 of this 1z .. t t... total iner, se n isposabl

tne . to, mch a continuous "njection17 of .$1 million of

inve tm n't 6.'.iXl~l.d.1.ture ouId &1ve ris'e io giv n by the" 1 ini e

sene :
-, ,2
..i +. • ... • ) 1-111on , ine by umula'tive

p oeess the or" gi 1:11 .ill OR, pert w ul g rise 0

"1110n, thus akin a total

th en of the econd round

cons pt"on expen 1ture of

ex end"ture of

of pe1 ing. -tar the 2 11" n received by in ivi uals

oul lead to an expenditure of' .2 m 11 on t us brin . ng the

total expenditure of $ (1+i+(~)2) million at the end of ·h.e

d"fferene

in

es,



thir roun f pen i a.nd so on - t . nf . n" ty - i loth!

ha n to disrupt thi pat.tern. 1

geomeo ric series {l+L {~)2 .••••• ) i

s to infinity of the

gi"li en by 1 la \"1hich
l~~

equals 2, the size of t e mult"plie •

The above multiplier indic tee hat; Cl million inc-

. aSB in investment expef.ld.iture raises the level of G. • E. by

2 "I 10 , and it is Y to see that it size is ete ined

by the size of the rnoinal propensity to eo' s

tude i a ~ in this ca e. hi 1 iee th t any factor hiCh

affect the ize of h rginal propensity to con lrill

also aff et he ~iz of th ult.iplier.

If in~t ad of an 1nerease t ere were a deer as~ in

g
tern t1v ly, expr ssion may

ing \1 th the accounti i .anti y: he s
itures plus grass inv at ent ex en itures
income" :i. e. I.". Y
hert assuming that chang in. and C are

it Y \'Iv have

be obta~ned by sturt­
of cons ere t' expend­
quale fYross national

equal to the ohange

n

as ~n the above ex le~ if it is 'ss
pro nsity to eons out of total income
the arginal propcn~ity to consum out of

61 .6 :'% .6Y
thro' h y Y and t.ransposing we obt

.6I l-&C- -AY AY
wheno taking the eel rocal on both sides

41 = L-
A . 1- ~C-AY

inc by definition AY is the multiplier a d ~ is the margin 1
~I AY

propen i ty to consume we see that. the Dlultipl' er. 1 := 1
- ,. c l-i

t the marginal
(y) is the $ e as

• S osable: income D •



inv o~ nt expenditures, there woul be

25.

o~nn~rd cumul tive

move ent. So indivi .ual S 0 11 VG lower ispo able too roes

and thi would cause them to deer sse th ir expen ,itures a

henc<e t le ine f other i "~vi uala. d this

roeess woul con inu , !"'es It·

inc El and e en ·ture.19
in a c ' ulative cl ere se in

.."ther his mm ard or the upw rd mo el'hent in 1n<:o

nd expen ture 1-1"..ill be brou ht to an end only when in vi uals

as a grou are nding a saving the amotmt they es1re 11th

the level of dispo a.ble i eo e 1'11110 th Y ha",. At this stage

qui ibri ill be achieved, ince byefinition BQ.uilibri

i a state from hloh there i nQ tendency to move •

•B.,

simple Jr3.th a'tical ex! osition of the principle

u rlyi on of G.t.E. ID Y f cilita a tter

t derstanding of "hat laB been ai' about thtB eter" nati,on 0 '

thls a -re ate. 1 0, i J ay provide a bac' ~roun to an under-

stan i of the m d 1 \1hich is used to explain anada f G. J.E.

in hapt rIll.

ons qu tly, it'll b sh v ry im IG math -

matical lID! u "e, how t e governm nt and 1 t~rnation 1 eator

oted t hO\lever. that th consum ti,n
probably is no. rever"" bI , hence the

ill nt may not operate in the s ay
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can be inclu e' in the simpleut Keynesi n mod~ in \'Ihieh

ure is to start from th CVLK~L~'~

t '0 eta in; G. ~.E. The proce ­

~ seary for equi ibri

in t· eG. h •• an th n

savin an 1 ~est ~nt int

sytem v ill affect its equi iL 'i 11.

Y di regariing o .:::iJ>tL invest ant and t e gav r_-

~nt '0 thE: ime bein·,) th econo is

one ir. rhich tot 1 expen 'ture n ~oo ~ an sa ices is wade

up of eonsume:rs' ext)end u vS C} and grosi> doml::~t:tc invcs ment

). us, J.t lIe 7"" '1lB.'t uas id on page 2

that th equilibrium level of G.N•• or (y) is gi n by the

relat~onship:

y= (1 )

, as the 3yst m stands Y cannot b et ine unless and

I ar !mo • '!he ystem is in t 'nate for there i only

one equat! n but three unkum'ln. But if

g'ven, or i.f they are xpre se in tar

and I are known an

of variabl s '\I hose

f . gnitude re le om, th n can be eter 'ned.

Fo si plicity it i a~sume t1at consumption is a

function o.f ,i.. c: f { ),20 and that inve ent is exogen-..
gi en y It ' •• -I = I. Subst'tut~n~ the e relat-

-----------------------------_.,-
20Strictly van if Y ~ re the sole expla.natory

variabl of xp et th rela ionship bet'lean
th to b to the pos i bl i luence of ran
disturbane t hence it correct to s y that

:::: (I,u) ~h re u r pre e 8 such rand . turbances. For
the pr sent ho~ ev r, such rand 11 disturbanc s ill be ignor d.
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ions into th equation (1) the simplest Keynesian ay te of

i co det rrination i obtain d:

y ;:: C(y +! 2)

s system is now deter nate, since t yicl s an equilibri

level of Y which may be shown aQ th tnt rsection of C(Y) + !

<ith the 45 0 lin ~ 0 v th inters ctio of the propensity

to save sQhed le ~ wh·ch ls erive by subtracting v( ) from

Y - with the line representi I.

F 0 equat.ion (2) "e ean obtain th inv ....stment ult1­

plier '\'lhich was d riv .. in footnote lS t page 24. This is

obta" ne by ealculati the change in G. t. '. or income which

result. fro a .change in the inve tment" 1. Thus, different,­

iat"ng (2) ith respect to Y an transposing te S Teobtain:

d!/ Y ::; 1... , (y)

and ~hence the multiplier t-o ula:

1Yid! ::
(l...C'{Y) )

here C' (y) c;: L, rapre nta the arg nal propene$. ty to con,
dY

at each level of inco e. 21 The general prinei e then is to

noted, pro uces the s e in. est­
in an earlier action.

give rise to ~ .. ::; 1 AI 'Nh
. I-b

the sy t • This, it should be
ment multipli :r ~ hich e derive

21\'e could be less general and ass le that C is a linear
tu ction of I, .g. C ;; b" v/here a is the· intercept \>Jhieh
the co sumption funotion es on the cons tion axis and b,
the slope of th cons ption function is a constant. this
case from the uilibrium con ition Y ~ C + we obtain Y =

+ bY .. ! (substi' g or v) and hence Y;:; 1 (a... I), h' ch
1-b

we consider e 11 changes in



start''th the con. 'tio

2 •

such relati nshi s

as w 11 make the yst ( eterminate and th~n pr-oc eed to obtain

the required multip i s. Using thi~ ge ral principle we may

oc ad to IDQ 1ry the simple Keynesian syv,te and obta' n rhatcver

mu ti 1ie1'22· s need •

For ex mple t if the as~ pti,on of no government is

relaxed our ineo e or ex enditur relation becomes:

y ,0 C I 4- G

s iv a four variable system. If thi system i to be eter-

inata we must r rmulci'te hy othes SI abo,ut G, I and • Very

simpl ypothesis eoul" t at G is exo enous and equals

while both. d I are fctions of Y. \~e th.in $ubstit It in

•

(4) the r lat! nships to wh c t ese. hy otheses iv rise and

proc ad to b ain the multip~ier$ of ehe syst

In a si lar y th foreign trad $ector may be i tro­

uced into the system. :'he xp~nditure or ~ ncomel entity

woul thn become:

1-mere 2 r pres ts exports an F1 repre ents i rts. order

t k his oyste eterminat. w must 0'/ orm ad tional

yp h
t_ 6

a ut F1 nd F2 , substit t 5) the relati ships

"
22Later't ill be ecessary t be wean th

ulti liars tba-j; are obtai ad fro such a syst, t an the multi-
, liars that are obtained in hapt r IV p. on the basis at
thi dist,inction the ltipliers referred to above re ulti te
or r dueed-.fo ultipli r t while those of eha tar IV e .
r" te ultipliers.
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to hieh thee h rpothes SiT 1"i e and then calcul t th",

ul-i liars of the syst n,. till we coul 0 on to i ·cor-

orate such oth r variables as re hau t t b important in

ex laining y~ e.g. " x r t~t roducer ~ savin;s etc. de d

see fo . u~a~e y ery complie t d

dyn ~ c relations' p~ invo.l'Jirsg It: s and tim d .rivati as to

th very si. 1'1 st of hypothe i 1'1. ch all th ex lan tory

nriables of t e ia 1 s" ng explaine ar_ assumed to be

exogenous.

it ca."ill t b over. ~ ized hOFeVE;\r, tat i 11 e

are to 0 &in.a rood e anati n 1: G.. N. g. an go d es J. al~es

of th tipli form lat . ypoth $ $. lhioh arc both

h or t'cally ~ 'rically sou. us, i or ,r t ex ~ain

cu.u:~~fS G.N.E•.e I t go 'to th historical ecord of the

ben vi ur of thi$ ag ega e ee how best le can combine our

analys' of that recor gith the theory 'tllfhich has been explained

in thi chapter.



6-1962

'!hi. chapter analyses the historioal b aviour of

Canada's uri the criod lS96-1962. Its ai is to

e out the facto 1hich e r sponsible for th

short-run changes in the level of this a rcgate an to try

to discover et :r the patte of the chang s has been a.

stable 0 a. it ~s discovere that these factors have

behaved in a stable ann r th ..n fG hall be able to to late

an hypothesis to explain the ohort-run date "nants of

a ats .N••

The in iificulty which .confronts this study is

th lack satisfactory data pr'or ~o 1926, for data

official national aocount £1 r , mic are the ost

campl t and c pr h s t of ata currently availa.ble.

oly g ~ a far ack as t t year. or the years prior to

1926 ata on forei rada. prices, inv tment, an .N.E.,

rovided by a number of' sources, but these data are in

eneral, eitb: r incomplet· or insuffioient for the present

purposes.•

30.



Amo ~ these sourcesl th co prehensive set of

31.

data on G. ,E. and its com l'lents for these early yeara, are

those rovided by . rest

many .' ff cult' ea

particularly those of e

•

is

ston , h OVfever , experienced

tirrat s and some of the ,

:I1hieh he cov· red,

are necessarily te ati e. But. in spite of thi cl he

objection \'Jhic en r is d to hi th ds f

t sti ates h r a e t': 0 co lli g eravio for

in he • c £i t" 'ltlhich h s al1" ady been e t10n d Dove,

elatu t d nd reI t t he

ck in.onsist ne e ea he and th

ata ovi ad by ~ oth",r sure list d in ,he first foot-

t th· cha't 2r. e eOl1side ation i

ea $ that the only r asonabl y out is to ba 'El the earlier

ar of th hi.st rlcal analysis -hieh fo11O\- s on 'restonets

datan datarovi d by th other sources ~ hieh havo been

mentioned, and to b se the later art of this nalysis i.e.
j- !

ell

for QV ants of the vririo
of these se ias. '



for the years 1926-62 'lyon the If£1c1a1 national accounts

data provied by th. Do Onion B eau of' tati· 1c8. Conseq-

uently, t . analysi w io £0110\1 '11 b ha ad f r th most

part on tt se oure-ea.

c occurr d

in the 1 reI of re G.N.E. over th period '\"1',11 be 'ven afore

an attempt is ich seem

r pons 'bI ~ for th· chaDj;~es. Ta le I .. wh' C £011Ot s, gives

annu stimat s of da's G.N. I. in constant 1935-39 ollare

()ver the perio ' 1896-1962 and h t I h'l1 •ch "s b .sod on bl

r) present graph·' cally the' ferent r teB at ,hich • • E.

ha change ov r the period.)

hart sho s that G.U.E. r ra i ly etle-n the

turn. of t h centurY' _i • e.. oood 1 99) and 1913; an th t it

rose Ql1 t1y less rap" lyuri lY the First l~

jJIDe at y £ 10\" ng t e '{,lar ther Cl short-

en fou

was £'0110 ed 'Y et S art depr sion. B tliV' d

---~-------------------------.....
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TASt-

(1925...39)

1$96-1962.. .
i s of 011 $)

I
YEAR G. . YE G.N.E. AI G.N.E. AR G.N.E.• •

-

1$96 1,794 1913 3,70$ 19:90 5,127 1947 9,165

1897 1,559 1914 3,483 1931 4,475 1948 9,438

189$ 1,846 1932 4,096 9 722
~

1915 3,591 1949 , .

1899 1,769 1916 3,749 1933 3,772 1950 1 ,330

1900 1,849 1917 3, 3.1 1934- 4,208 1951 10,9);

1901 2,031 1918 ,864 1935 4,5 0 1952 11,642

1902 2,179 1919 }. ,04- 1936 4,738 1953 12,098

1903 2,244 1920 3,844 1937 5,201 1954 11, 724a

1904- 2,284 1921 .3 ,11-95 19~e 5,246 1955 a12,742

1905 2,457 1922 3,.7$0 1939 5,664 1956 13,842a

1906 2,599 1923 4,015 1940 6,.4$7 1957 a14,020

19 7 2,612 19 4, 10 1941 7,481 195$ li+ ,18Za

190$ 2,723 1925 4.182 194·2 8,9l,,1 1959 14.674C.

190 3,031 1926 4,548 1943 9,,7lt. 1960 15,GOla

1 10 3,0 7 19.c7 4,926 1 .... 1 , 9,721 -961 15,3 6a

1911 3,355 1928 5,330 1945 9,315 1962 . a.1.6,341

1912 3,419 1929 5,337 1946 9.,045

ao tain d by cQnverting t official national accounts
1949 CQnst t 011ar estimates to (1935-39) dollars. Source:
F eston., OPe ctt., Table $7, p. 276; and NatL. al Accounts
Incom and - p nL·tur:~ 1926-1956 an 1962•. D.E.S., Ottawa.



CHART': CANADA'SG. N .E.
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)00

)00
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YEARS.

1940 1950 1.... 60 .'

SOURCE: TABLE I



G. •E. r cov r # qu c y an again rosa a st continuously

after 1921 thr Q'h t:. 1 29. ca _ th r t De ~> 8 on

s ·".c ·clin

ti I.;: 1 vel of econo .... c activ5.ty. Th1~ de ession 1ras follm"1e

by a pen of recove an exp sion, "ch last d ntil

ma itable tha.. . r ·t..;h g ater .. rt of

1939 hen the

un~ 1 1945 an .

eon ~ rl iar broke out. war la..,t d

t e \1: r yearu, G•• ;. expe" c ." t lOst rapi. rate of

growth v r th iVhoL" cl e Wl:f.C

t. rt On 19 a arr' ate n 19 ,.6 and •th the axe pt: on

ef th 1953-19 r cas ion, t e st-Uo 1 \I II y rs aye

1.... e .d a ont".n al "ncr a'e' r 1 G.N. of'. hrtI

o ha :ver , e o't'lth rate over th"' post- J'ar pe j.od

s th~ ttat of. th prece 'ng per"o s of exp&1Sion.

he a f tor wh'" en \"1ere

l' po sible 0 'th, change in wl. N. E• . hich hay een ell. lar-

i e . ant t t e aeh f tle pari

a1"1 try to .tee n w if ..-et pr du e: by

the ma. itud~s of the va "ous co ~ nents

of ,.r.~. on h beh vi U~

out how v , that l'ttl r no $

b pointed

of th" W y8 • 11

attampt i c fel- th t th

thes ears was not a nor 1 0 e.

4- lor eonv nience th y ars 1 96-1920 ill
on p r'o •

treated a.
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e analysis f the histari 1 behaviour af ana t s

i.. N. E. u ing the riod 189 1920, as 1 11 a uring subseq-

uent per'o • icons facil'tate by ay'n p .ticular

a ats 1"01 in the 1 te nation econo y. 1"-

haps the most stri ·in'! factor in

pendence 0 ana a on fore

s r€spect is th great

tr e. 1hOUgtl much of

eat 1 nd mas un uitn 1 f r occupation or

true that eoropar,ed l', th mos

at _ important induatri 1 nation .ana l f s population has

a ional rcsourc~s.

1:. . 'tio lly en all in relation to 'ts exploitabl

'he re ult ls hat do. stie eroan bas

~ n ~nsuff'cie~t to i due a hi rate of economic expans'on

and co sequentIy ana a's ro rth has b en ine ricably bound

00 s and services fro oth r countries, and inee ort~



form a leakae. f 0 1 t; ~O omy it is to ee - _ t that vheir

. -ehaviou.r ean hav appreci·bl free on the current aee.o ~ t

of the bala ea' of ayment a well " in • N.E. i ....r,v"'l. It

i there (I r ant to try to deta~ ins nature of th'

r lationsbip bet een e es in G.N.E.

an its other eo pon nts.

l' relationship bet (e ehanges in cons pti.on expend-

itur and ha as in G.N.E. is also of crueial i rtance.

tan ing anada t great de nd ne on for i demand ..

i tures is . y far the larg st co pon t~ of'

G.J.<.!J. an :t't:> th r .fore important to pa.y careful .tt n ion

to the r e av~our in reI tion 0 changes in G• •E.

t ...8 .... Joint \"h r fore.. t be born, in as

att. pt, firstly, an analysis or- the short-run changes in

ana at G. f. 7. u' ng the periods 1896..1920. Unfortunately

there are no at tistica of' the year to year cha.nges of all the
r.

componen s of G•• ~. for these ear Y years t
J but abl s 11

indic t: on o£ the di :t ibu .: on and t e percent-

.N.E. for elected y r,

e ta 1 11 th

• it is po sible

. torical tu' s of tho

eh in the di tr+but'oll

fro' 8 .. '\;0 1920.

0 POID

ana 1 con w ch ova t s
I . I S

e f irl reliabl or the
n tio al act , lea re iabl inv tmcn~

fo. s le-et... years an quinqu~nnial peri·ods. but no ata on
t e year to y a.r chang" s i C'lonsu...'1ler expenditures ..



TAB E I

35-1939)

. lions of ol~ar,)

1.112 2' 19 229 89 112 .J.66 .386v'"

1,.476 227 21 24[J 134- 22g -2 :3 t~t33

2.276 6 0 224 834- 241 325 -589 3,,087

2,768 6 .... 138 78 3 '0 695 - 88

Souroe; Fire tone i bi.d, Table 86, p. 275.

BAHS 1890-_920.
I . $

$0.1 16.5 6.~ 8.0 -12.0 100.0

eO.5 13.5 7.3 12.5 -13. 100.0

n.? 27.0 7.8 10.5 ...19.0 1 .0

920 '12.0 20. 9.9 1 .1 -20.5 100.

1~ r s ro e s h t y Cl up to 1 O. oure Tab.le 11.
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piece together a reasonable explanat10n of the short-run

Ta 1 I :t ".cates t mtirne et .n 1 'i0 1 1900

the.L t': s p "'e able ri ~e in 'lada '5 G. N. '. This is

accor int ) to a t I., v. u1 e t d 1$ 9 - bet een

S Q,me fluctuatio1 in G.H.E. ~hile1 96 and lS99 t ere

this exac Iy a ee iith the 1896

tin;;.; of v~ _·~.'o t .:e , it we .~ af- to arert t.ha

Gnnada's r , sh a afini e rate of increa e to ard'-'!

.:; e 1.11)' , Y' toh t' t h ana tan ea no y

hL..l r- 0 er ...d f U.i the err c ~, 0 t e Great apr sionv

i "1 tart. d in 1 73.

Chart XI I I indie.ate that the roa' fore s mak1 (l.

for xpansion b ten 1 90 and 1 20 s to hav en inc:r ses

in ex orts, gro..,oQ a ex ndi ~re.

Cons e exp d"tu 13,. the la .t- co pon nt f t. N. • fo d.,
in 19 0 111y po ti n of 'J. l~. E. tha ',t

d"d . $90 11 i rOIJo t'o bot 19 1 ...• v

than it u On .190 • 1nl orts., on th her ha.n , 0 a
.......~

.(1, a.
t

t e
he



cont,inuous upwar trend, and

1900 an 1910. course.

40.

de it.s biggest jump betleen

thout a kno ledll' of the magni-

tu €ls and the rate of chang, of the co ponants d th

interv ning y ar. , it 's extre e y ·fficult to a se~5 the

effects which chang s in these components ha on G._.E•• but

other historical studies furnish u ~ th good reasons for

attri uting th chang s in • N. ~. between the t rn of the

century and 192 rrainly to chan es in the first three co on-

nts liste abov, an especially to the fir t to.

These stu ies in icate that bet~een the lat 1890'

and 1913 there VIas a combination of favourable factors which

pro uced ra.pi o~~h in the ana fan economy. on the e

factors was an increase in th orld's stock of gold by 50

per cent.? the rapid industrialisation an urbanisation after

1896 of estern rope and the Unite tate , an the rapid

increase in the population of these areas.

The first of these factors. coupled with the rapid

expansion of ban i~ institutions gave rise. under th freely

op rating 01 standard, to an increased de and for both raw

terials and manufaetur d go s. 'this led to a per istent

andorld-V'dde rise in prices. However, the prices of ra

materials including foo stuffs rose re rapidly than the

prices of nufactured goo s an sine anad 's e Jorts

7Se th e ort of he
Provincial Relations (R D R).

oyal 0 i sion on
ta a 1939. p. 66.

inion



-consisted ainly of th fo e kind 0 goods there was El great

incent.ive to increase their production.

Like' se, the secon and third factors combined to create

a 1'161 d and for 00 stuffs. p ticul ly c reals and ana t

wheat in particular b nefitted fr' . this increase in e and.

In addi'l:~ion, other circ .stances also led to the increase

production of wheat in 'anada. rior to the p riD 1$96-1913

th rican !est ha be n the granary for the expanding

population of ope, but by the beginning of thio pario .ost

of the good American lands had been used up and the further

nd fOcI" grain led to an exten•.&on of' the area under ,meat

eultivation into the 0 en plains of ,the Canadian northwest.

5 th foll01< table sho 5, not only did the selli

price of Cana.a's pri ary exports rise. but general they

also ros at a faster rate than the prie s of . ports. In

addition. transportatione'osts a.ctually fll$ an labour eosts

were kept dom by the flow of· 19rants who wer ttracted

into anada uring thi period of prosp ri y. a result of

the improve terms of trade to hich these factors gave rise

it became increa ing profitable as 10 as capital. od capital

goods were available to ex loit the virgin lands of the prairies.

Ind ed. ca ital and oapital go de ere cheaper than they

had ever be n bef'ore. Interest rat s had in 1897 fallen to the

gRG R o. cit., p. 67.



TABLE V

AND PURCHASING
. 'liP' - i

POW., .

FISC-AIr f'HTGE 'INDICES EXl"URT PRICE TrwORT PRICE
YEARS " I oat . ORT AS A P 'RCZNTAOE AS A Pl1'RCENTAOS

OF MPO T FRICE OF 'I ,'ORT RICE
--

18'6 87.9 <)3.1 105.9 94.4
1$97 a.;.• 8 90.9 108.5 92.Z
1898 gs.s 97.0 109•. 2 91.6

If!99 $9.6 95.4 10-6.5 93.9

1900 100.0 100.0 100.0 100.0

1901 101.0 lD2 .. ; 101.5 9$.6

1902 98.0 1Q4..; 106.4 94.0

1903 100.7 107.6 lO6.t! 9.3.6

1904 10).1 10S.7 105.3 95.0

1905 102.7 105.3 lOZ.5 91.6

1906 107.7 113.4 105.3 95.0
1907 113.S 11S.; 104.1 96.1

1908 117.0 124.2 106.2 94.1

1909 1.OS.6 123.; 113.7 87.9
1910 109.:3 124.8 114.2 $7.5

1911 110.5 123.7 111.9 89.4-

1912 107.2 : .1.20.7 112.6 $$.8

191' 110.0 122.5 111.4 89.7
1'914 112.9 116.9 103.5 96.6
1915 103.1 122.5 118.$ $4.1

'. . '

Souree: K•• Tayl~rl Sta~istic5 of FQreign ade in $~ati$tical
Cont:ribution~ to Canadian v cno ··c Histoa, Vol. II,Toronto
1931~ p. 6~ . ,. ·
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lowest 1~ve18 they had been in rea re histOry,9 and thr ugh­

out the period these 10\1' interest rate and high prices in

credi'to countri s, e pecial1yeat Britain, ncourage these

c untri s t.o prO-Vi' on.ey for public an pri~ate borrol' . ng in

ana El. as . 11 as to renet.. investme t in this country. o . eq....

nently, bet san 1905 and 1915 n t 10' tar . capital inf~ow as

a ~rcentage of .N. '. rose to the hig ~st l$v.l i~ ~s ver

h d . d 10reac ~n ~ana a.

rithout this increase- ~n for ign capital the t mendous

inv t. ant "hich eharacteri.s he erlod uld t v b€en

sibIe because thesavi s f settl ere

ins ficient to sup ort the invst ent hat

exploit ully the pport "ties £01" pro£it

ssary to

and growth

to '\ :hich Canada's favourable export conditions gave rise.t

itl the vaS.lability Qf' both th se $ourc.es of capital so e

signifieant gains "er made (in rea.l t rms) i..n forei 'trade

an investment. 'Ihe follo\\"ing tables illustrate these gains

as -ell as .he trends

ssi le.·

om or the factors which made them

'Ih rise shmFn . n able by h r 1 v lue forts

throughout most ot: the riod 190 -1920 i "n ic tive J: the

increa ability f pplying capital an techniques

9 CD R, o· cit., p. 67...
10 e Fi.rst ual evi of the

ana a. cemb r 1 64, • 79.
eonomie ouneil or
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VI 45.

221 17.2 165 36 201 15.7

319 1:3.9 473 66 539 23.6

,1911-15 463 14.1 682 166 S4S 2.5.9

1916...20 370 9.2 423 2:38 661 16.4

1921...25 245 6.7 J 6 '~7 75:3 20.7

1926-'0 454- 7.$ 583 642 :t.,225 21.0

Source: • i. H. Buckley, °12· cit., able 11, p. 8.

TAB · VII

D a .1901-1930.
I

( °llions of dollars)

1901-5 1.1$9 40 301 5.3 92$ 16.4-

1906...10 2,039 255 784 9.2 1,510 17~g

1911-15 2,$39 770 1,,15 12.4 2,094 17.2

916-20 3,741 2..195 262 1.3 5,674 27.1

921-25 3,202 525 -72 -0.3 3,799 16.S

.926-30 5,229 400 563 2.0 5,066 17.2

Source: Buckley, ibid, Table XXI and XXII, pp. 63 ani 64.



14 LE VIII

DO STIC CAPITAL FO MTION AND QRO.' INVESTMENT, 1901-1930.
4 ( •

( ,llions of dollare)

~9 1-5 1906..10 1911-15 1916-20 1921-2~ 192,6-;3(

1. :.onatruet· on 681 1.4.311 2,007 2,122 2,271 3,109

2. :N. ehinery and
Equipment ,'80 586 912 1,322 1,,211 2,097

3. Inventories 222 262 )60 5$9 159 625

h.. 05S domest!€
oa 1ta~ form..
ation (1+2+3 ) 1 ,,2aJ 2,'287 3,279 4,033 3,641 5,e31

5. Forign inv· ..301 -784 -1.515 ...262 72 -563
,est ent

6. Grosa 1nvest...
ment (1,:- 5) 982 1,503 1,764- 3,771 3,71) 5,263

.

t,o the resouree-s of Canada by reason of improvements in traIlS­

porta:tiqn and shift 0·£ world demand toward the produe~s in wh1eh

Canada was gaining a. c<lmparative advantage. The response to

this prospect of ~ncrease profitability was a g eat and rap1d

rise in the. value .of annual inves ent in anada ft .11 Indeed.,

we c.... safely assume that i vestment rose not only in va.lue

t .' El::> but 81.1$0 in .real terms.

l . et
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FED T. BUDGETARY ENDITURE BY FUNCT ON,

1$96-1920.

( r 11ions of dollars)

I
.$96 2.2 10.6 i 1+.; 4.2 2.:3 40.9
$97 3.2 10.5 I 4.2 1h Z 2.0 43.0
89g 4.6 10.8 I 4.1 4.2 1.8 49.0

1899
1

4.9 10.7 I 4.2 4.3 1.9 50.2
900 5.0 10.S i 4.1 - 4.3 2.7 55.5

I
19011 9.1 11.0 4.2 - 4.l.. 2.9 61.4-
1902

1

8.4- 11.1 4.3 4.2- 3.5 59.1
1903 8.5 11.1 I 5.1 9.8 3.8 69.9
1904 11.7 10.6 5.6 4.5 3.6 76.5
1905 12.3 10.8 5.3 6.7 2.0 $1.6

I I
1906

1

8.7 6.71 4.1 6.7 2.7 - ~6
1907 13'~9 11.0 6.0 9.1 3.3 0.3
190$ 18.5 11.6 I 7~1 .. 9.1 4.1 131.5

909 17.5 13.1 8.1 9.4 4.1 113.9
1910 15.6 12.5 a.2 ... 9.1 3.7 121.6

1911 19.2 12.3 7.5 - 10.3 10.8 136.0
1912 17.7 12..6 9 •.$ 13.2 4.4 143.1
1913 34.6 12.9 14.6 11.4 3.4 184.-9
1914 42.; 15.7 13.2 11.5 8.4 246.4
1915 26.0 21.4- 9.5 11.5 $.4 337.9

1916 30.2 35.8 14.4- 11.5- 18.3 496.7
1917 31.7 47. 16.3 11.3 16.3 573.5
1918 23.9 77.4 .0 .3 11.3 15.5 695.6
1919 62.3 125.4- 23.2 .5 11.5 29.0 740.1
1920 58.8 139.5 20.2 .5 11.5 21.7 528.9

oure: .c. Urquhart, OPe cit., eries G 26-44, • 202.
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v.·

. 1 .s ij and V 1 now h portent cont· i utt!<ro

-nfl· Q to ot.&l invee.t ,.on • ~t 1 l~

he ea tal fitl \faG (tt i'ts ~ tt tJ..700,.000 1 rent· '"
roughly t .•thirde . lS )<'!I·al

1f1 .- , ruue • ge j . eh i .

- ee'" ¥'Y 't eh· flY 'ba1an _ er export ~~

'r1hl-oh in ge 1 (f{1atl~ t?O 19 l' . . t"hey were aloo

imp rtant in 1n~re:;li li: de to and :1vld~ ..

C. r''I'C$ on t. e l..o :n 'a t"ec~lv ~ (3$e ..

Table V 8~r&11y u ~ 1n t in£1 of

ml .." .atl-ts be 191).. t;J" ti h 1 grat10n

ot·- 0\11'" 1t 1s 1'1 tba't the eat n'V .~nt which OCC"I'l'Y"'l"-bi"I

r'leing •

'~!nd c 1

s 111,l.l$tie 1.
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in
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a ") i ¥ I t!tJ '0-- ,. t . r @ilia t
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eq "1' ant f nici 1, pro" i 1 ani ional $ r .Lce •

Further, an i er asing a 0 nt ant also" e ;t "nto

in" trte""' ~,hich cater r 0 estic nee s. Thi expl 'ns,

for x mpl , t

ca "tal fo

:ncre si ~ly high P op rt"on 0 gros~ O~ stic

ry and

mue of rolato to pra.irie 'arm ",nv at ant see

To ' 1 ~ VI I}.

The upwa (,)11 in im '$ of gods an se C 5

~n 1901 and 1~16 $ e To bl V l~o ha a a ng

on c gcs • I". E. J.. ch of tl e qui

nt 'lhich ne r~d as

to tl ",,' change. Al- 0,

d" r et e inn- on th

great r rt of hleh

ros as i p rt ose an

owing the Fader 1 vcr ent as le to promote in reasingly

economic ev (,) ent ur" fig the period, (see T bl IX). 1.11

particular t e Ot'ni-on vernment assiste

de elop e t n the prairie ettl ent.13
tly On r . lway

he £1'

9 3 it . Y

,ec s i

Looking be· cv r th pr - ar . ri d 1.

sai t t exc~p £0t

of 1>1 ." e ., 190 , o ha er ;. i 903 d 1904

a,.. e seeo. of wh:tc ,1 7-190, vias due to a decline in

13 €le u. B t
( tawa 1939). pp.

8,



5 •

exports and a sI . tng down in the rat<W of invea lent, (6 e

Table V and Chart 1), real G. N. • cl'mbed steadily. Underlying

tll t en in r:a.l ".1'4. ". were eertai baei factors.. .'fir t!ys

th re . s the important ro e ' layed by e rts and investm.ent,

part of the latter 0 whi~h· as 1re-o-'t,ly relat~ to xport

prospeet. Se _ndly t there qaa the 1: ortant role played by

the inflow of c.apital and people,- and thirdly t the incr sing

role of go:'ter ant €X9~::nditure_. ..or although it may be argued

nt G::J.cp~.nditures had, exe pt

for their early c nt-ributions to a tr -sportation net ark.,

relativGY minor vis! le effect eithGt' as Cl ~hort-M:m pump

g or a long-ru..'1 stimul' to ::ompl(3mentary Gaptt al £0 -- ..

atiOl"l" these xpenditures \: ere neverthel1)$s massive wheneomp­

a.r~d with Canada's reeol~ee$.14

Be:eween 1913 and lG.4 there as a sher decline i.n

G. N. '. ($ e Chart •

19 $,.N. E. roae", at first qui€: ay.. an then at a declining

:rate. exanlina ion of'ables V 0 IX veals mo~t of the

basic forces ma ing for these ehanges in G. N. E. but as was said

earlier n att pt will made to analyse them since the

uring these war years

wa.s not no <lone.

The year immediately follo'dng the war witnessed a $hor~

~ , §p."C ii>l J _. t 10 "'fr,.._·~' ) .. -:@t:!lMo

14 ee Ca ea and Mol on, :ibi~, p. 2)g.



51.

but intense boo. Thi' boom "vI com n to ost count;rie. of

the orld except the i olated coun l"i s of entral an ~ st rn

Europe d 't a.s ue 1nl to th er dit x naion in he U.d.A.

and the $e~ hIe aIDO g countries to obtain 00

obtainable uring the war.15
t at ere not

I l. at-war boom w a shortlived, however r

as by he h i- dee~i.ne in real G. N.~. ( hart I)

be we 1 19 a 1921. A very significant factor in this

re ssion se ed 0 ha e en th ah p contraetion in ex rts

bet: en 1919 nd 1922, ('ee Tables V an ).. But hileex orts

co tracte by about hird bet een 1920 an 1921 imports

contracted ppreciably a 'ell, an th~8 together l,t 'th the

incr capital iulo 6 mitigate th eve ity of he

de other f ctor wh"eh also de for the brevity

of the race ion wa nth fact tha.t much o.f th sI p c e in

the £orm of 10 er prices and attempte inventory liquidation

rath :r than urabl invest ant. The annual rate of inventory

15 doki t Bh, Ope cit., p. 30.

16It is i por~ant to note, ho ever, th t an in-crease in
capital inflow need not alt"lays . ve an expansionary effect on
the aeouo'. If the capital l.nflo is us d to purchase goods
and ervices fro fQre" countri sf. then it "11 have the
ef£eet fie sing" lCO es and ployment. in thes ~ ountries
an ~ not in the hm0 aeono y. But" f it is use ss~nti ly to
financ om 'stic inve t nt it " '11 have an x ansionary effe~t
on th ha e econo .• 1"he i e a e "n ca. ita.l in£lo\'; _ cl ring
the riod2 -192 f "tigated the severity of the e .ession
preoisely b cause it l' 8 mainly used f r th" latt r purpose.
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TArL..lE

~2"

EXPORTS
.ue; A

C ,000 ALS
DOL ARS

501:-, 1+ 559,423 of·1J7.6 64.lt- 386 9 ,72

19 :; 4 3,eS$ 512,909 2:37.1 89.0 167 94-. :3 64,224-

1923 692,21e 5 2,271 +142.4 $4.2 296 S5.0 .3.3,729

1924 20,4.3$ 605,613 +1 3.3 74.0 504 91.1

1925 769,597 5 1,516 -,0.5 79.9 291 99.0 4,907

Soure : ~olunms 2 and 3 of
• 178.

Col 3- , .'. A.

• Urquhart 0 • cit., Saris ·294-297,-
c intosh Ope eit., Table 5, pp. 76-77.

invc .ant in railways, nuf'acturing and pu lie util_ti f 11

by 37~tOOO,OOO fro 1980.1921 altbou in constant ollars it

ro e y 43,000,000.«17 u by 1922 . period e~pansion began.

TI

'!he analysio of short-run changes in ad 'a G. • • is

much ea i r in this rio for we have in addition to our pr v!OU$

sources, the official ~ational accounts £i s fro 1926 onwards

an so.e us ful information which has ean ') oduce y i8.1ach'

\JMA

17Cav a d lolton, ~;.....;;.;;;;.it.;;;..:·• Jp. 9 •
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resear-ch18 onanad1an business cyelee.

li'or convenience this period rill be divided into two

eept for a slight reeess~

ion in 192J-l9.2*~ the first of these phas s witnessed a moder­

atet'acovery which was stimulated by i1'1creasing exports (se

'la le Xl and domestic investment "r1hi~h was undertaken to util...

ise n '1 developme . $ in teem'lolo • Between 1921 and 1925

Canadian ~xports rose in real t.es by Si 11ttle more than $0

per cent but iI pert-s f'luctuated irregl'l,larlYJ and in 1925 st'€>od

only about ; per cent above th r 1921 level. Consequently.

the balance -or commodity trade became positive. But real

experts did not attain their h.i:.ghest ~viou$ level un~11 after

1925 and depressed export trade in grain and livestock during

the first £ iW years f the 1920 t.e t 's'eems t·o have been largely

responsible for the slow rate at whieh the boom developed.

n ·ach19 points out that gross domestic invGstmelJt

r.ose much mQre sharply than exports· between 1921 and 1925 (187

per-cent) an· that about twc>-thirds of this inve,stment eau.e

b t ~ n 1921 and 1923.. But while about three-quarters f}f' the

tee. 1 increase in gross domestic inve.stment went into increased

i :Ilen.tot""y aee ulation "t was plant and inventory equipment
_ ., PI,f f .

1 V. • l~lach t It ternal Dete nant.· of the Canadian
Upmdng" 1921...1)i29t't Q..JE . t (February 1951); fJlnterdal te1:o­
ants G' the Cana ian upswi t 1921..1929·n CJ.'" Ji" O~ y 1950).

19uIntemal Dete "nants of the Canadian UpsvJing, ft ~t
pp. 193""196.
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1 de pOCl...,ible y t 1 option of n pro ucts a ne teolUlol-

o ,tl' C provide he najor force hieh

i l",vels th ughou t e CO . l.y.

l'd.O'h . pend-

lagged behind th ri in expo

d they actually f 11 in 19 4 co pare rith 1923, in oth

real and mon ts.ry tar •

e s eo > this no I 1 26-1929 c s mol"

p osperOUD th the·ir t, se vh ~ ,tI~blc rr _11.

a- Chart I vlhich foll .. ). Ch rt I ich i>,) bas on t e

of'f'ci 1 na'ti nal accounts st:mat.:> is particu . rly e1 1

in analysing Jhe ehs:viour of G.N.E. and its corn on uts cl ring

th and "'ub equ m.t ye r ., c th an ly,,-, 6 !' th 'en s

.artie-

cco ta. i ly n

Chartdata. on hie J.t i

1:2 1962 \: ':11

stment i pI nt

1 for

equ·pment..

r cc 1; of :..:r. f. ~.

of the 1920's, a the ris-

£r 1

ph

r

. et.!' hiul t i "1e ta th t

e~pansion

ing level of busi 88 1

"pandit re for thi

in 92 to 15 er oent in 1929. t ~ ot r ban t. "lhile

e enditure on re

year it exerte a

d and ....O

i ..., constructi on rose f om year to

ch less at! ulati, influene on aR~regnte

Both r p' d GXlPetlCli' t .re

V, Natio al Ace un s, 192 -1956, () • cit., p. 36.
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cm g s and erviee ros by ab 'ut 30 per cent beteen 1926

and 1 29. IDch of the rise in the £0 r s d e to incr ased

ex endi'ture on durable s t' hil· the ri e of t e latt r ,'rae due

rnainl r to rovinci· and unicip 1 outl Y whi w re made to

extend an i provv hig \ ays and to r vid s rv:i.oe for a

gro~i. g and incl'oasi. ly urban .., 0 nI- ti ...

hig! ,

fu . t

h th

an in 1929 w r 28 e cent

1 26. But the rl~ th - "v~l or

OOJiti

01 s ri in

<l steadily si.ng investmet 1ncen" e

n ' ucut ly invc tr::ent ro

hi£t~

fairly" able e~ ort

export 1 ~ el to pla

befot' h

no ly in 0 e 0 1 -1- t t

the exp rt. sector, b t Iso in such capita.' stic .. nut ies

as construction ,t rial t expl iv St ch ,ie Is, electr~c
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pOl'le'l:and ~lec-tric equipment an machin~•

Thu~ it would seem that although the most outstanding

factor was the rise in investment, especially in plant and

e,quipment, much -e£ this investmen't was io·:uc.ed by export oond­

iti<lns. ~1ac ,imosh21 sums up the patte.rn of b-ehavi r uring

th,z.$ years as £'0110':1'3 4 f'",,8.voura: e de' and al1Q improved

teehnique~~ of product" Cl .resulted in a groat expansion of

of impo-rts. Fo110lrlng

the increase in. e.xp<llrts eame a great increase in hC41'lB < .nve~t,..

Cdent and 9. M.se in national income.. n

should be elflpbtiSis .d ho't!J ver. that th6re wa an

ap 1'1.~ciable lag bEltY-lean the major rise in export voume at

the middle of the deeade a~ :the reapondi.ng rise in investment

d 1 • ng its latter half. 'Jl "'s lag Mems 0 have een due .0

the ongor gestation period tha WtiS r>equired for making invest...

ment in the n .'f ~~) 4t il'ldustries.

The rapid cxp 'lS on which <:haracterls d t e latter

part .of t· t~ 1920"6 ras however, arr<$ste by the Great. press­

i011 f 1929....1933.. An exam.ination of Chart II reveal'" hat

both e.1Cports and inventor' investment had be n to .eeline

bet l.;een 192$ and 19 9. Then b tween 1929 and 1930 both exp...
!J b it l! (_ "" ? ;1·· f-·

210 ~~ 5~ r.
.;.,.\2~" • J., 't "f pp,.. .)-:> . ..
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orts and gross investm nt fell at a faster rate than G. • •

and all its other components (except ove ant expen iture on

goods and ervices hich 'd not fall' but cO'ntinue to rise

until193). ded, the fall in exports and ss investment

~fas qUite large: th fo, .er fell by 21 per cent an the

latter by a little more than 20 per C' nt. tar 1930, the

depr ssion worsen d.et\1Sen 1930 an 1933 G.N."". and all

it corn o.nent (axe pt exports iehtarted to rise in 1932)

decline tr mndous1y. But the rate of deel1ne in gross

investment ·as by far th taste t, a after 1930 cha as in

inventories which w r preViously positiv became ne ative.

In 1 33 when the trGugh of the depression as reached

G.N•• had declined fro its 1929 level by 30 per cent in

real t r s. Business gr<>ss capital formation had fallen from

aa t 94.S . i1110n to $462 il1ion (1949 constan't dollars). '!he­

value of' axpor' $ had halved and the value of imports had fallen

even more, thus brin ing the ~ur:rent international account

Virtually into the balance at a very 1 level. But consumer

and government expenditures both fell by a allar amount than

these other c. ponents, because consumer expend1ture exceeded

disposable ineo by 10 per cent, and government expenditure

i not fall rastically as the governm nt incurred a large

efic·t. In spi e of these last tvo fa-etas, ha ev r, C-i••E.

and. all these components fell by a much larg r ount than

they have ever done in any other depression.
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The unusual severity of this depression, it has b e

ela o ed, resulted fro the coinci once of an agricultur 1 and

industrial crioi , great magnitu e of the contraction in

internat:tonal trade' d the gr-at in tabili y of t e monetary

and financial systems in bot debtor and creditor countries. 22

Uac intosh asserts that these ,epressi factors attained the

magnitu es they id because of the failur to r edy certain

ladju tme t which existed in th whole international

syste before the onset of the de ression. Further. the

gnitude and sp ed of' the dapr s ion g nerat cl fear and panic

,hich led to n rous nk failures and a crash in prices,

which aggravated the de r~s8ion~ Hare, th specific eeone 'c

~~d olitical factors hleh iot sifia the de ressiQn will

ot be xa "nad in etail. But't ohoul be not hat the

a ...tor hi aff t d Gmmda 0 t were ba crop lot

noes and the great ec,line i intern tional trade. lis

.180 a c nseque c of" ana Et f'S great dependence n Pi)l't

an th fact that about two-thir s of th

an tra

xports con 0 t,e

bar ant_rials. such s fo d-stuffs.

an th prices of thes fluetuat

s greatly re ce •

"n ral

of ra\'

in th

e industrial crisis caused a decline in the income

accrui to the inustrial sector and thi aff ct d both th

pr cas of agricultural and non-agricultural products. ther,
, .

22 ee(ack ntosh. Ope cit., pp. 109...113.
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both 'the eta1"'Y and financial erises a ded t1> these adverse

effects on prices. But all these faetors. thou they pia-ye

their part in d -essi the a.l'ladian economy id not do BQ

'cO the SaID extent as did the agricultural crisis and the

great decline in int rnational trade.

FQl1o~ng the sbort Wheat crop o£ 1929 exp~rts fell

mor$' rapidly the.n they did in the preceding year. And indeed,

during th<e depressicm exports fell ore ra.pidly than G. N. E.,

but as already pointed ~ut~ they began ~o re~over ea~lier ­

exports started. to reeover in 1932 while G. N. E. an its other

components only st.arted to recc>ver in 193).

Pter 19)3 G. N. E. and all its eomponent,s rose very

rapidly. Exports which had .starte to r se in 1932 rose even

faster. as the quant of world trad.e rose considerably. Then

bev~een 1933 and 1934 both exp~rts and business gross fixed

capital forrnation rose markedly, the latter rising by 27 per

c.ent. 'lhus the revival in exports see to have been the

key factor oaus! the upturn from the Great -pression. and

th~ increases in investment and the other eomponentso£ demand

added to the strength of "the recovery wh1eh followed.

The inc'reased income made available by increasing

ex-ports and investment enabled Canadians to increase their

rate of consumption and this increase in eonsumption, together
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with the increas i.n i e tm "', gave rise to a simultaneous

increase in im 0rts a much Gf the con umption and invest ant

gGods had to be 1 prt cl. Further, ,he general nee in goVern­

ment transfer paymen: s an gverm I penditure on goods

and services:. . de p ible by a large government elicit,

added to the forees bi'ch .ere making for rillcov ry $ 'Ih~ net

result was that the value ot G.N.E. increased by l)i per cent

between 1933 and 1934, and sinee pr-ieas rose only slightly,

most of this ire rease r present d an increa.$6 in vol . e.

R~al G.N.E. continued 'to rise through 1935 and 1936

espite a sharp fall in g:rose inv€lst ant in 1936 (see Chart

11) t and the armament 'bOC>ID added to the strength of the recov­

ery which ~m8 taki. plac:e. onsequently, 'by 1937 the value

of Canada t s exports was larger than :Lt had been in 1929 in

real terms, and real G. N. E. a1 hQugh "t as 1<» er in vol e

and value than it ha.d een in 1929) as 1ncra ing its rate

or gro h appr ciably.

The progress of this recovery was interrupted in 193e

when real G. N. E. was oxlly slightly higher than it was in the

pretr10us year. This drastic slowing d(nm in the rate 0,£

increase of G. N. ''i'.. s'eems to have been related to a short but

sev re r cession hieh developed in the U.•• in 1937-19;8.

Its effect on Canada is reflected, in particular, by a major

decline in erports an a ignificant falling off of gross
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omestic capital form ton. 10 ver, e

"'JUS af.feet o only l;.," tly an

r exp n ture

rose

s a res 1 of a u stanti °nar... e in t

eficit. '!hi h Ipe to le ssen t e sever" ,y of' t El races ion.

193 G.N.E. and 1 its eo pon nt began t rise.

I e oat significant actor 'Cendio&." to inorea.se G.N.E. was

lnve1 tone \'lhich ms p obablyth exp n i n of in

r late to he outbr o the arId r • er was also

Cl. S ifieant rise"n xpo· S III gov rnm ut

ut con~um r expen t es ro e y moder'tely. th ar

eontinue notice ,o'e ehang S oeeurre in hee trends (see

Chart ) • 'J.t s" nce tho \-rar y 1"5 are considere a normal

these changes ~il1 at analys • It e recall ho~' ever

.. t ate of ncr ss 0 er t

1942 G. '.B. ex eroenced its hi

01 pe °0 1896-1962 (. e

tth

harts I and 11).

1946-1962.. . ..

·or con e iane the os ar y ar 1946-1962 will be

ivi i to thr 5: 1 46-19l~9. 1950-1 56 a d 1957-1 62.

hart I shot'Ts, t . first of t ese po t-war y .a,rs

i n ss d a drastic c.11.n in g v rmnent xpend" tures and

a t s all recline in imports. Hm· v r,

buoin ss groos fixed capital formation, invest ent in business
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inventories a.nd consumer expenditure continued to incr~a5e:,

and this lessened the decline in G. N.• '. ... in real terms G. N. E.

was only sligb:tly lower than it wa~ in 1945.. The fall in

government expenditure refleeted the reduetion in military

expenditures both at home and abroa.d. while the rise in

consumer expenditure and gross investment resulted from the

aec lation of sa; i $, th backlog of' demand which w-e,re

built up uring the war, and the post...war "baby 'bool1lu •

In 194.'7 only governroont rxpel1diture continu cl. to

decline as u. N. E. and all ita components showecl BQrn advances.

l-iOat prominent among thes"€ adv nces was the rapid expansion

in business gro~s fi~d capital fermation.. ,Exports rose

omewhat but tbe rise in imports lI'-U1S much 6:rea~er and this

resulted in only a sli fit surplus on current international

<:r.ocount. ifJhile thse increases, in demand "'"fe-re taking place

however. output per man year wa fa12ing~ Indeed, it has

been esti ated that output per .an yea.r 'fell every year from

194 through 1949 except for a small rise in 1948, and produc­

tivity per ,n hour fell during 1949 and 1949.. 23 'lh~ comb­

ine impae-t of these d_ ' d and supply forces and the, prog­

ressiv·a relaxation and rGmoval of oontrols-, be nning in the

lat1jer p rt of 1946 'brought about a. sharp inflation. Conseq­

uently,much of the increase in value of G.N.E. in 1947 was

-.

23G. D. Sutto • rtProduet,ivity . n anadan, eJE!3, 19;
191-194. (~y 1953 l.
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due Q rapi price increases (notic$ tho

real .N.~. On hart 11.)
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iture • the o· r .., 1r1, 08$ capital for tion

ra tieally re need,

of

d its

th .ra~ ng cl '~«n 0 stoc

e f h owth of

1 x n itures. 1 hes chant! s

Il.1y 11 ris in re G.N.E.

t u 0 most art

he . • d i v 4 y tro poly

ent y refleet~

i r- ed go •

t ,
pro i ;cial d I nici

co bin

a

y s 0 adj Qt



65.

tat t e relZll1ation of i 1 ort an ore'gn xc

pr ven ad tle no a_ roe ss of i eo de-tEn: fro

'\orkL • . y 1949 ho\' ever, the xte. al pressure on price

w: $ l'1eak ne by the appe r :lC~ 0 r cas onary i . -u ne s

in the U.S. an supply as comi int-r.> b ttr ce 'ith

nd. 1'1 the man side 11 h co lp nen s of (' ,..,
,. l'•• l~.

except expo incl"- s d t a fal.Jt( l' rate than th _y id ~n

th previ . . y ar t he increa.,e in

patie 1 ly. 1 st nding. And. on

in r' 1311 ut ut n arly 4,- or cent

p st- r i r se. 24

:t.n ,tment being

e 8U ,1y' si e) tilt::: ri \3

8 the fir~t ignificant

1 50...1956.
7. !

t the utboe of h Ko e n jar in 1950 brought

c bout a t'esur:> ne f ir.flutio aI"'/ re s es ,. ne th adj st-

L. - t wh' ch the . r eces pry ten od, as ur:tng the arly

cur.,:; the nor proce s of 'noome

d t -:'1". : J t' on. Larg -ly due to fe f ortage and the

e.... ec atio 0 b her ric s t er was eh' p ise in busin-

por s

asures

e

n 1950.

r1B.nn;eJ. re lIre s

.........4 ....... e of 195about th

y pr s ures (n

Olli:mDlGrinv

5 t

rl..s a the

t tr .
'~ionJ.

'nt d fence s •

24
.~ tional A counto~ 1926-56) 9p•. ~~t~f p. 1
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had tSubeided an theree...t"ter the no:rma.l

p oceS5 of income detennination 1"ms. ree ored.

The main forcee laking tor expm18iol1 in 1951 \ ere

exports. investm nts in plant and equip lent and g_ 'le - ant

~ p ,ndJ..tur s - moot of the last two being re1avoo 1.;0 d fenee.

Indeed, 195 witnessed "the first si ficant ])Ost-vuir

increas n the volume -of vcur dial! exports. J+..xp01"ts roso

10 par cent i-n both 1951 an ltj5~~ (beeaus of the 1953...1951~

recess on they id not rise another 10 per cont t til 1956).

"4rpon iture on plant and equipmmlt rosa by about 24- J7' r cent,

in value and government expenditure on goods and $erv~ees

rose n arly 40 pEtr cent. s efenee expendi'ture absorbed ;&

per cent of' G. N,.~. in contrast to less than :3 per cent in

1950. G.N.E. reapo cd to this pre~sure of dewand y rising

a t 6 per cent i. real te s,.

1 ;2 '\i'laS even mal'e prosperous. v, lent ~penditure

agai _ increase' significantly .. r~sing by 31 per cent, and

inve$tl ent in pla t and equipment continued to rise, ..uch of

it going into efence - supporting acti . t.ie 1d 'the devel.

opment of natur 1 resources. A particularly noticoabl

devolopment was the BZlarp rise in aons er expenditur. Its

iner ase by 7 per eent in volume w s the largest of any post­

war year ex.aept 1946. Another i portant deve opment was the

ircprovereent in t t ..rms of trade as ociated with t a appre~­

iatlon of the Canadian o11ar; Bxport prices were significantly
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1m,]'1 r t 1 fl or pric 0 an 1'"" th the v 1 une of e~.port

risi.- ons · rably more than th v 1 e of im

. nt r. at' onal .urr nt ace un e ack i_to ourplu •

consequenc £ t a ourabl evv:;; op 1 l1'ts '"he 'eal • N. r.;.

i eas d by e e t. a i.. ease which as ger

than til.1at 0 any •

ericand in the orth

y ar, p rhaps reflt;cti the

£ "'ap y ri,;,ing .fence :;rpend...

a isfact' n of c'vil'an needs

iona y fo e in thr.. onori.:V. I

.N. • ex apt ex (J 5.

et b at a s10 r rate hen

ore ..

riIn 1953 the

it $ c- e to

th8 at n EL

.1 he

:co led to r" se.

i O'lu.... • fig th'-'

r c lona'l'y

co 0 y 01 (Xrlin th

than ~n th . - S 0 machinory

le p 0 ounced

urCly

by 11 pe

prccedi

e t c innd qui

ion' 0 th

ori sa. hm e er. t e Iu ~cc " • ~en in

to de the 1 vel of et v"ty. Se C r I) • e

reoult f these CM ...ge '~1.S tha real G. U. E. ac u lly dropp~d.



as ren 'fed in 1 55 as G.I. '. an all its

components shQ e si tficant increa es. siness investment

:in pla.nt and quipment again ur.ne upward an investment; in

inventories b ag i positive. on " er expe di ture and

Aonst uction ~ai ed '¥ per c t r-espect-

V jr arm tog he t ey acco n e "'or n arJ...y t ~o-thir. of

e incr .a...,e in G·. Ll • .6. J.:u pt.Y.. t'" 1"0 C by 12 er cent 8_ • ports

U5 ve fa twr - y n a~.y p.... en. c usin. > th e ieit

on th.... 1 t rnational Cl IT t ac~ nt t.o • se.. .::111 th se

c the volume .. t\l. E. 9 per ca t higher t an it

'S ~ 1 54.

1 pahsioTI c til1u i- 1 56 .• the or 'n:.endo

ine ea e i the inv tmel in plant and equipment

b",:lne e ain i in thi· ye' •

Looki g b C OV r the first top ases of the post-

'l rId : r 11r1 on· cann t h Ip but di e som simi larity

b iTeen the a cl th , t se f tl 1920 'Se Li. the

rapid in th secon ..

192 f the rat 0 gr~n h 0 ng the

Iso in the

s f irlyr. .. ..

qUif"rst 0

see d h s-e e i d ther s a r ~i·entia. eonstruc-

tion "ng tot inv-

estment in all typ s f co Ql~ic act.ivi ti€~.

n h firs f tnes years there, s Cl. slo' i g 0 'ID
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of the tremend us rate of i crease of investment in plant

an equipment thich ha occurred in 1956 but thi component

of e lan \'la. still th ost important factor contributing

to the small ris which occurred in r 801 G. N. "\ In 1957

gross invest .nt fon ad about 25 p r cent of G. N. ~..$

investment wh~ch was chiefly made in public utilities, the

base metal n th n "sprint industria , t'1as in part financed

by r reign capit 1, but private inve t nt sholed a sp ctac...

ul r iner as~ which has not been surpassed during th remain­
der of the period.

Bet ~een 1957 1 61 there as a slowin 0\1D in

the rate 01 iner as of G. N. E. ~ll~ ing a ild recession

in the latter p rt of 1957~ r covery began in 1958 and con­

tinued through 1959 but it ,~uas moderate. In 1960 there '1a5

a ree s510n, the c use of which see to have been vlaeken­

ing of the deman, _. or eq . pment an housing as well s So

decrease in Qonsumer purchase.s of durabl goods other than

automobiles. In 1961 however, ca recovery was ade. This

u ard swing in economic act'vity as charaet rise by sharply

rising exports to U•• A., 0 uniet China and

rope, and the pronounce bu Idup of inventories ,hieh han

be n liq "dated briefly ~n 1960.

The recovery which bega: in 1961 gath ad mo e turn

i 1962 and real G.N. I. in 1962 reptesent d a 6 per cent

Cl. vane over that of 1961. is expansion represented t e
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larg at y ar-ta-year gain since 1956 when the econo was

sti ulated by exc ptionally hi 1 vel of eapital ex end-

iture. 11e all the components of contribu e to

this gain. th increase in cons er xpenditures,xports

and government expen· i tures l ere arti cularly marked t and

thar l' as a noticeable a.nd encoura ing slowin 'mm in the

rat of increase of import • expansion of 5 per cent in

port of goods and . ante s rose by g per

y 5.7 er cent. Is 1 . ge ri e in

e o a h"eher level of den d in the u. s. ,.
fl ete t e lower exeh e v~lu of e

U~~lo.U,....y

it als

ex -t fa

but .

consu er &j,.'1' n "tures was"th stI'o est since 1959 and as

lar eIy due to a sharp increase in the purchases of ne~ and

old automgbiles.

cent while ~ port

v mm t xp u' rose by 7.2 er cent,

.. ly reflec ed "he 1 rge ou lays made byan

t pro . .cia1 and ieipal gover ants. 'Ihu b gin On

19 1, tilie 'an e onomy a tal'S . 0 ha.v enter a

pha. El of" x nsi .0,
, cl thiQ xpansion e ntinued rouah 1962

in ite of th brief but a~ t xchang crisis, ich ceurred

t y •

Th foregoin historical sketch in e tes th t o"er

th DC4io 1 96-1962, th short-run ehang i th level ~r

economie activity were almost invariably related t C rtain

date ts of the anadian economy. The main impetu to
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the expanf:1i n ~rh1cht k plac,e dun , the perio 1896...1913

ra rovi ed b favourable eonditions in the .XPOI"t lTl8. et t

e i1'1o ntive \-1hi tb v con iti n r ovide irect1y

d ~ndirectly for both rivate and pu lie invest nt.

4 rther. this iner $ in 'nve~tment as gr atly facilit ted

by a 1 g. inflo\l of c it(il.

W,l e" . se t the ex ansion of the 1920 f,,;:) 11 as sti· uiated

nt esigned to

t is period,

ant a role as

by . an dam tic invest

utili e the tee . i. 10 . cal vel pment.

hov ;V r, cap,' a1 i port did not play a

they id i the earli r expansion.

In the post- 'orId ¥hr 11 years the influexee of

foreign trade, and investment has again been marked, an the

influ ne- of gove nt eJtpnditure on goods an sar' cas has

been of' inerea tng 1mpor ance'. lso, capital inflows have

been much more important in this perio than in the 1920 f S ,

but these inflos \"lare a much s lSller propor'tio of G. N. •

than t ey ~ ere uring th. P i 0, 1896-1913. ile, h . ever,

no chan e has ap eare i th d pen nee f G••E. 0 exports

over these po t·aar years. 't e dependence of G.N.E. on gro....s

inve ent has apparently deeli • This ~eems to be due to

the inereas~ng1y import t rol playe by governm nt xpend­

itur s on go s n sar ce.

Sim·larly, it has b~ n ate<! th t the pr saions and
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r ces ions of' th period 189 -1 62 have in gan ral been

c y unf vo abl con itions in thexport mar et. a

decline in gross investment nd/or a ecline in gove n

enditur on goo s and services. For ex' ple, the 'HO

inor recaS$ione of the period 1896....1913. 'that. of 1903-1-04­

and that of 19 7o...190a \' re ue r sp etivelyto poor wh~at

erops and tba cons que it rev oal i. exportf-$ and a ecline

in th rate of . v stment. 0 the factor which f e~ed

o t uri t.h .. eat epre Gion af 1-72 and 19.3J

~~ re b d eropc> and 10 prices and e el-i ne in international

t~ de. e s ion of t ·ar 11 per od have

. 1 Q endue chanO"e fore1

nt.. For xample, the re seion of

at 0 th e 'a tore. A 11 It ~xcep­

as the . 1 r ee s on or 1 60 hich see s

y decrea ed consumer purchase of

ut mob'les, an a. slaokeni of the

nt an hou ing.

t

g osra e an

·on t

to h v b-encau d

d rabIes oth r th

_hroughout th \'fhole r ~r·. 1$.6-1962 th ehaviour

r acpendl.ture. th large co pon nt of G.H.E. has

b n relativ y st ble and chan>e ~n th:s co ponent have

tend d to lag hi.n ehan e .so, in no al

per" 0 s. changes . n . ports have .en produced y. or h ca

bee r late t ch diture an gross

invest ent. u " it woul· see. t a.t th 'n sot-run



cnangeS •. &. h ve 1 n rou t about

eh go;;, in e ... Ol'"t , OSG in e.... ID nt gover ent

.e ,on GO ,. ,;:)ervic that the t by."

ich he e 5 G.N.D, haD P r i c l"li.t;h only

s me change in -h·ir relati im or ·1C0. or ..... pl~ .. ,
the post aL po 10d has rJ.,lJnO se reat incr se in

ant expend tures.



A SI~ LE MOPEL OF THE__ . it . __ • _._ .& __ .

HA 'fER Il~

ON OF CANADA'S-
GR

<:l chapter develops;. {)U the basis of the bac: ·OUM

lrno rvlec ge prov! ad by hapters I an . 11"1' an hypothe;5is

eonc~rn"ng the deter nation of ann a's G.N.E. This hypo­

thesis is ul'c*rnately ,expressed in the form of mathematical

relationships which ,(111 be esti, te etatist eally in the

next chapter.

'rue histori.eal evidenc provi ded in hapter I

su€,.,gest::; hat es.aenti l1y the same meohanism of income det-

e "nation ha been p<-rat,ing during eaeh ef the growth

phases which. canada, has .X eltienced between 1896 and 1962.

There has been 'n general a consistent relationship between

ch, :0. in G. N. J. and changes in the levels of exports t gross

investment and gov mm ~ t e penditures on gOQds and services.

It seems that mOB £requen 1y .i:t is favourable export pros-'

peets which prOVide the induc ant to investment j but that

so of gross investment and almost all of government, expend...

iturea are undertaken ind pendently ~f con it10ns in the

ex rt market.

In the absence of wars it \'{ould also se that these

74.
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determinants of G. N. E. operate in the manner \1hieh has been

indicated by the multiplier theory explained i.n Chapter I,

i.e. a change in expenditure resulting from changes in the

level of any of these determinant.s lE;lads to a change in the

lev 1 of dis sable income \'1111c11 leads toa fu !"theY' che e

in OnSUffiGr expefldituI~S. This often 1 ads to a cumulative

proc.ess t~lrough \' hich O. N• .l.!~. is i J.creased by an amount t'1hieh

gr<.:n. lY' exeeeds the initial change. in ex.pen ·'"ture. Thus

£avourable export conditions may lead to a bo ID which, if it

continues uninterrupted. will ~ead 'co an increase in ex.pend-

iture an~ in 0 s a posit ultiple of he original

il..-Jreas in e Qrt. 'rth l', thee · n r' as > in ine e ~ay

in uee i v stm 01:. both ··n th, .X· l"'t and d-omeetlc; ind stries

i . e. they r y .WOQuc: an aoc-elera:top etf€let.

So during periods of rovJrth, new investment projects

are al 0 likely to be undertaken.. But as this gro'ttJth contin­

ues investment ten s to exceed omestie saving and there is

thus the- need for a net. inflow of for$ign~a.pital. TIlls

implies a tendency} which was noted earlier, for imports to

exceed exports if the boom C!Qnti. nee.

ne hi torical sketch given in hapter I also indic­

ate-a tha't during a period of contra tion a process which is

th oppo ite of t at scribe above goes into opera.ti •
"

and that ge er-ally contraction is initiated by a decrease in

exports. which causes a crease in export exp nd tUrl":)S and

hence a fall in cons rs"' dispos le income. '!hase deer-eaa-
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es pro uce, both t ro h a multiplier and a posei 1 aceeler­

a.torfe ...t~ a i'all in •• E.

inco e

-nee it 1. beieve that this

te ination has b en relatively

tt rn of' short-run

abl eve the

i 1 period which has ue .. cons er ~ an t -t it :ts

likely to p rsis'c, it e s ju ti.riabl a ··s

.B. by hy othe i 1 is s 0 t . pattern. The• ,le

main hy BUg S e y tr -- t t be a;l'iour

o •.N.E. is that cooMes

changes n t

age; ga.t-e are pr1mai"'ily

levels of' (;IX orts, gro.s invest-

in any or all of

I~end:tare. e ar"" t 1e 'prim_

ese cam n ta· are

likely 0 lead to .cnarlge n •..• E. thr ugh th operation or

.1 •• but 1'1an ire ort do' fee

sources of cba ea i

th Iti lier. at er fer c ,,,,,c::!~,m.'Or exp diture

re not the ri e

causation ems to run fro os .. and

gavel: nt x n' ture t re. E. ~ 1'1 • ncreas.e in any of these

comport nts,. for pIe, causes G.f..E. to increase, but since

the ri e in G.N•• i Iik ly to re It in larger disposable

inco eSt cons rs will 5 od 0 e and oth con~>Un'lpt1on

and lm t "'1.11 in reas ,.

Tb proce s by \ . ch th "pr. me re'"

• J.E. mu t nee ssar'ly regar eel aA very

entu&lly t '""

n however.

cnangec hrougl-r bout" eon~>l1mnt ~ o· an imports
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- as a re t of the eh e in G. N. E. hieh~as ori . nally

initiated by changes in the "pri over-s" - ~il~ lea to

further ch- . ges in G. N.'. and this will giv rise to

e lative proc sa \' hich wi 11 continue until a ne equiib-

not account. or theseed ab v

t is therefore .portant to reeo 'ze

ion of rl ~ion$hips which r~ based

•isr

th't the oirrpl~ q

n the

la.t· cha! ~~""..... s that are involve •

t will be out t s ypot csis

f'urther to 'say a f Qrds a. out t of 1) 1

co truction. .cr nom'c ID el i re 11y math ization

o ,ypo h is r theory. consi ts 0 t

le et on equation,. ch is suppo d 0 represent

s r s ar ..a-cureo ~ t .,6 cono ., but it

re y c ntain nu' b of such ....q tio as., 11 a.S a ber

"='xa t be:.a i OU • 1 r.1 ti or..shi etween n stment



and export; some I"G evant lanatory variablBs y be

7 •

tted

f 0 the r lationshi or me error in asurment may be

de}, i.e.

G•• E. (1 )

.her G••• is ction 0 ss invest nt xp rts

(F?) and ran cm i turbances (u).
A.

equ t~on 1 h fo

if~e. But in 0 er to btain a quantit tiv and n L ri al

le sur ent of thi..... relaionship one has to e 're specific

in eseribi g th functional r lationshi iac V' r

on the basis of the theory or empirical invest gation whether

G••E. is, for· x ple., a line r or 10 ·arit c nctio of

the other variab, es. If" say, t is . seovere • or there is

reas n to believe, that t e functional reI tio~ship i linea

th n ( ) y be re i tten as

• N. E. =- a. + . I + cF2 + u ••••••• (2)

where a. is a constant t ·rm, b is a. lJl a ure of th ch ge in

• N. ...• hieh re ults f m a unit eh

• • •n c i of th cha.nt; in

e in gro s investm t J

'hich results from

a un! t c ~g in e orts. In th' s exam e G. N. E. •s t e ep-

n ant variabl ; F2 are the xplanatory or in ependent

ariabl s. ,s"nca .N.E. is thou~ t ofs eing explained

by 1 ell as a syst tic (jO pon It, u represents

the ran 0 • co po ant an 11 the oth r t on the i t hand

ide £ (3) eon ti ut the syste.mati. corn ne t of th expla-
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to dist-

i· uish be lee th: endogenous and exogenous art bles. t< d-

ogenous variables arc tho hi C (lre det El ine by t e oper-

ation of the economic uy ter 'H er cons1 eration. Thus,

G.N.E. is o "enous i'+1 t re ons 'p a ove~ since it can

be sai that it is de ermine by the eeono c sy tern in a eord­

canee '·th c ertain hypothe~s or t eoriee .hich have been v­

elope by econom·sts. It s oul~ be noted that each n ogenous

variable ust bexpl ine y an equation

which ·ay eo $' t f xoge 0 s or e ogeno variables, or a

m'xture 0 th a. 1

An exo OllS V ia le, on the other an, i not

explaine by the economic syster.J u er con ierat· on. An

tX pI of such a Vi i bI- s governrnent exp ture. 1h18'

var1abl is r g rd a~ e oge-no s bec us ....cone S 8 have not

y t ev 1 pad any cono' e or hypoth si the ry to explain it •

. i is ma 4 nly due '0 the fact that governrnent xpenditure is

detern . ne '0 a. larg. ext nt by l')oli t ic1ans ho e b haViour

may be arrectc by p litieal, 50cio10 . aJ., a '1 11 by other

r ctors 'h ch r et wed yth nom sy •

t sho 1 be noted that exogenous and lagg variables,

IF
iables t VI ic
o it"ted he e.

a ull discussion of
ot _ exo enous :l 1

e
d
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c llecti .ely c le predet r ine variables, exert a one-~ay

eff ,C \i on t e a,conoID' c system, hile endogenous variables

af 'ct. an are affect. ' by the econo.mic system ':n return.

In equation (2) for example, if an 2. are both exogenous,

then th se variable r et G.N. ". but they are not ffected

by G.N,S. in return. f h ever, one of the e variabl s,

say I., is endogenou then I ill affect G. N. -. an

will also affect I thus giviog ri e to a two-way effect.

ere t - line is drawn betwe n axo 'E)flQU5 and endog­

enous variables is quite often arbitrary, h ever. In equat­

ion (2), for ex ple, it may b plausible to assu e that

and '2 are exogenous in the short-run but thi assumpt~on

about I espocially, y not always be valid; and' in ·ome

cases y be raga .e as end og naus and expl . ned in terms

of those variables 1 bieh areh lieved to be important in its

dete ination.

·ode1 construction, a.lso, necessitates our knowing

.the con ,ition under which a mo el is complete. A 0 el is

sat to be complete when the n· ber of equations in the e iJ.ire

set of structural equat· ons is ju t uffici nt to det . ine

all the e og nous variables, assu ing that all xog nou,s.

and lagge variables, i.e. the re41 ,e. n variables are

given. Thus, there ust be as many structural equations as

here are n' genous variabl s.
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t is al 0 usetu in the present context to istin~­

uish b teen the short-...run or proxi late, an the 10 ft-run

or uIti ate 11 ipli rs. e :0 1 r type of Iti liars

r vb short-run effect ' f explanatory variable on

the variable ~at is bei. ex laine . t wher s th latter

type of nltiplie 5 11!lSUre the total or ti t ....ffec't

on tne v 'able bein explain d e.g. th invest ant ulti-

pli-...l • en by:;;' on page (27) me ures th ef.fect
aY f ..ct(YJ

which El chan e la I 1a ~ ,y ft r ,uti'·cient ti e has elap..

sed for 11 the r re ions o.f tl ~i pIe economic system

y =. C + I to ' or ~ the elvas out. t if ~'lere the only

€lndo nous varia le . d i r rela:ted to I linearly by - 1

equation Y ::; a + b then the short-run multi lier could be

dY - b' this ultipl ,r do s not t e into ceount all the,.

possible re ercus ions pro ue by the other endog nous

vs.. i bleof' thia simpleeeonomiC' system. Similarly t in

quation '(2) diseu...se a ove. • N. E. i t only ag tU

variable and the multipliers which are . yen b

an = C are short-run or roxima e multipliers.

'!he above isouss1on lays the TQund- ork for fa .

ulating. in athematical languag • c rtain relat· one ip

'hich ar, deriv ble fro tl e hy oth is con~,ej,'''nin ,anada'

G. •E. In fo 1 lating th ·se relationships the assu ption

-:>ha:l.l be de throughout at th.y ar all 1in are lor alth-
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ass invest nt lnus c ange in fa

83.

illventOr'J.e •

Itl' - gross investm t minus chan e in ba h f rm and

non-far invento"e •

e ch qu tion will e d ferent, 0

u scripts are u e only to t· en. th . l. )

Not', . r the ass ption is rea t t all the explanat-

cry variables in aqua io (l to (~. are ex genous" t en ach

of 'these

o 1 0 the

tio c nsti

tion of

a com let , th ug . si I 1 ,

i ce i" lil1

0.0 d th- t 'Aj,.''''Q~JUtory vari hI s arc exogenous, s e

tte twill e I ~ e t justify t.h· asslwr>tion. t ~ras

poi ted out c 'Iier t G Y c agar ad s exog,nou

b aus , a gr t nt, n t d te . t in th

oono ,1 i " ed largely by pol tica1,

s ciolog!e 1 ~(l other fetor hieb are eter n d outsi e

-h eeonQ io syste!l. orts, a1 0 y be regardeas exog-

enou s'nee hey are lar ely ter "ne by the eeono ~c,

political, soel land thar factors 'n for ign cm rie •

s so e uneasin ss hm ever, in tre ti gros ime t-

ent a xog 11 U 1 oU!'7h art f . oss . e ...tment at,c .

le st i- efinit 1y cl te ,'.n by e.·o enous .actors.. For

c tat far v ntorie ma e due to

changes in 'ltl nthe are exo enou a.s far as

the aeon cyst S .0 e e • t,on th other han ,
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affecting groso i vest ~ t a~~nditu eman of lill in 11

ar·, endogenous. it , for exa~pl ~ ar et

t 0 eeono le yatem.

t is thus r alis th t c rtain vh rt 0 ings e

inh rent in treating all invest -n en itur as ex ganous.

An atternpthas een therefore e to aka a par'vi r,m dy

of this by taking change.., .. n non-farm i v nt.ori

inv s' ent in e a ion (~). . S , si c " t :

ut of g ass

1

whet e:r

e ogc.o :3 t

in fa, III Inv nto : as ar, 1110.a. 0 lik ly t;o ~

inv ntor#;s, s in

f m inventories re t~ en out 0' )) 0 ha

u test ID 'Y e m de to See lv et.h r q ation (2) explains

• '. E. etter t. n equat n t)).
both han ",5 i non-fa and .f '" in CIltOri v arc taken ut

of I. Thv ra 10 alo for his is 0 try t

me-nt orre of it' en oganoma elem nt .. ut ev n a£te, th's

ne it could t 11 e gu that ro s f.J.xe c::apital

fOrIfn. ion '16 1 kely to e 1 sexogcnous han e', th r gov

me exp itur s or ex -tee

ariab­

exogenous

ially i th n x

fo eonve i C t 11 the

(1) - (4} ~ J.l. b

qu ions ill b<;; te ed

les .

and

c TheQ t ata shoul indi at whe h r tl e imple hy -

the i" for ula ,: i this chap ~r 11 iv a ufficiently good

x J.anat'on of th short-run deter 'nation of nada' • N. E.



apter 11 will be f1 t'~e 'to actual

1

erc 'ev.....lo i

"'~ the equ tio f r lation:,hip 't hieh

ob "V. ata. of he imary oses 01 th1 ate ist-

loal analysis is to pr . et the value 0 ' • .1. E. t the depe d­

ent vel" abl ,. from a knolide e of the indepen ent variables

VI c:; have been us d to explain it; and if od predictions

e to be mad the e irical data must be co sistent with

the ypoth sis fro '\ hieh these quation are derive. If

ther i lack of- consistency betleen the piriesl data and

b .. hypothesis, then th latt r must be re.jeet •

ill be 1 wn la: e.:" than an hy othesi \'lhtch £

ill h v r residuals r ~sonab e multi-

. f a lliultipli r s a measur of tt·~

i

t. "{lal ....
th·t h se mult'p11 rs will ale h

(

r sanable

nUl r of tin:'es this Itipli co t in its s an ard error.

'!hi easura is u ed - s·' 11 e S 0\ to ppra'se t e

re.1ability of '~e IlL .r e.. tiate) • 'file re <:! n leness

f an hy ohesi.., is a s in ieat d by ~t ti""tic

of it goo s of f't r th de e of relation, ip teen

85.
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th 11 ep"n ant a 'able~ "the de v . ia-bl-s. ~i

hese e sur nIl us d to 11 1P &G e ... s th

of en dov lope •

In rder that th~ a r llay t'l,nn '''T>Htand th.e cani g

and appreciate th ignificanc of the. e stat ents so e

attempt will be n:ade to escr:I.be ery bri fly he metho o£

stir ti n H: ich yi11 U .1.1., an t' El tU ·or \~ . ;l

it JS is vali ; an ~am~ n '11 o . er.:d .tor

its use in ....ott .:ati.r tl G r~1"' ..1 nshi e)q:)l" P.ing

G. '.2. . ef :i.~ "'uboion ,,:11 El a.:. v
tho e stu'isti s eus cl 11 ec! i e on the r.ea,sonable.

i~ i~ f 11 '~a y ~ 1.cu s"on of

tl to.. u ed. en 1 stIy, t e 3 ~tis lie 1 and fo ~cast

resul s

of

Book

t can

e ~G e u t'on, e

_ t' • ry LB- t Sq,u<;;.res....... .
(OLS) • is n:etho of tion racog t t at.a

rhicb r us .. to f"t ... equ tions re en r~t )¥ b tl'

syste :tic n $ <.'1 SGts a au to good

.X lallation 0..1. tho e, an hn~

.,

t.e or th

this
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condi 10 a u~.~~led t 1 ~0t od Y

tt st 'th t e

hr c in thi. case itimat.va

e "h I Ila " g all linear unbiase

that th~ varianee

0 th u's is a ilimu .. e- » mean.., that an ti 'te

If !f 0 tion 0(.. J,. ~ uch tha', the exp eted

u f a, .e. B a) '== 0(. • "Lt ear f r f ·s to th et

t t th co ~ of the unti n st t:nter th e.u ti n

l··nearly .. they could not be ogarithnre

1

example ..

. 1'1 '. 2 ";0

lu ' r te n

.l <.re t-

e

us· 'lold

t ever

v n ne e t It ill k i nticalroup

t i

ich ave the s

tha 1 hou eh s , ithin 1;-

cons on expen1itur' yt sirlce some househol s .il ,t:>pend
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househ 1 s thin thiSoub-group may b given by eX -+ f3 f + u1 )

+ x' + u2 etc. h re ul ' u2 , ••••••••••• u c.nch

repr ents the a ount by \~ich e~~ctitures of particular

hoo ceholds exceed or fall short of the central value of
,., he e ()( i th onstant ta an ,8 iv the

< lop of th 11n. T us, .r·or t e roup as e. \,t le, it seems

c n<>trtlct ne. _~pothedi

u ••••••••••••••• (l )

'1hore for Cl. l~ l(:n X, ot "r 13 X rcp ....ants 'the . ,an ue of

on" J1 ti n S 0cia . Jith th" ,..:"v'o v lue f . f the ou

S <;r. t l.ol€l, all! . ia a istur the

_et, G, . ect of th se elu ·rari· bl c: ich y ~. v o e -

"le f 31·ht - ~ C-C n ! •

3ince many of these exclu ad factor may operate .n

iv househol al'..d y r 1i ely to pu.ll in 0 posite

irect.lona, 1all values or u ,nay b xpee ,ed oc ur more

frcq ntly t nn la e v~lu nmy le hought of as a

r labl . . th a pr i1 ty 1st bution entre round zero

and Mvi a
,)

a"~ i.e. u. y '6
U

f rre to

a~ a s~oehastic t r •

f e ~x mp (l rr y • n·· e . re \;,1 ant t our

pt.: rticular "'. ys s y :a1 i 1[; cl· ,~h ly aV,;;)Uoulption.
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- may be selected. This IS pl:"t could th n be re re ante by

po' ts on a eat- er diagr as follows:

y'

o x
It 'lill be oticed that the a tnal points lust arOl. n

the tru line r r 1 t i nsh' p Y = ol + (3- the n values

'la . en ra. m in ep· dently he 1 · points oul cluster

'or or 1 $ ran 0 y arou d the strai ht line.

n t.he practical s uati h01! vet', there wou. be

n s~ ...;pl ob ations n such in t ab01fG figure,

but the ru line of ralatio hip Y :: 0(. p ouI ot

kn m. II e m thod £ 0 tries to obtain n timat of this

tru line f relat' onship by 0 ta' ing "'til~at!3S 0 oc., f3
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s'ly be caleulate •
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It is ea y

to ~ e ho"! thi is don b re itir th abo e hy the ia as
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s . pl • 0 , si c the eq ation of the es i at1- line is

"'" '"y = a + b , 11 vould f 11 his li d u. hieb suree
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"quation of the timating Iin , Y = a + b. If, for

e' pIe, a e 31.0 an b = 2.3, the est ati line w uld be

reported as:
A
Y :31.0 -I:- 2.3

e r"nciple de cribed above m y also be extended

to cases where th re are t'o or more independent var"ables.

ere ov ver, the geo etrical inte retation is sli' tly

di£ferent. If, fo le, Y is xplain d by 1 nd X2 , OL

ay be used to esti at tho parameters of t i relation hi •

ca the three parameters of this elationship are ter" ed

a ane. in a three i naional s'pace, the regression pI,

is also dete in d. o J t e obs rvations on thee variables

can no longer be r pr 5 tect by po'n s in two dimensional

space. If, ,Xl and are essured on three mutually

perpendicular axes, th n each observation for a point in

three domensional space and the total of ~11 th~e obse~vat­

ions fo s a scatter diagram in this space. In this ca e,

the esti ting equation btaine by the ID tho of 01 is such

that the s of the s uared d v"ations of the observ d

oints fro the ti ti c or regression plane is a ini •

Incases here Y is explained by ore than t ro x lan­

atory va iables, i.e. ~ re th relation bip co sists of rr~re

than three variables, a iagram cannot be presente of the

geo etrical interpretation, but one can cone ive of a space

consisti . o£ four or ore i ensions. 1hus J if there are



92.

var 01,8 each 0 serva io may be r gar e as a point in

n- i 'usional spae and the principl of OLS can be a 1i

to r l1imi e the s of the squared deviations of the observe

points from he n 1mens~ona1 sti ati or r gr'ssion plane.4

oof ill n t e l.V n to ShCN that 013

yields the best bis e ~·near e timates under e rtain cond-

itions. it i n cessary to stat these con . tion so that

some jud ant may 'be d 0 the xtent t , ich t are

iut!!lle by th equations hieh er being est' . at~;J an SQ

that it may b ec' e 1 ,.\'hetl r 0' is likely to y:1e1 good

estimates o.f. th iI" param tars. 'Ih .. e con itions ar :

(1) Ut are rando variables ith an expecte value

f zero,

(2) ·the proba ility distribution of u has 0011 tant

variance er 2 and zero co-varianees,

(3 ) th -va!"", '01 s ar f'xe " repea:ce s pl s.

(4 ) the bs 'vat·ons xc~ed,;;> +- e beru.

Qf to b estimate •
(S) no exact line r relations exist b9t ee any of

th xogenous va "a·1 S ( i).

f coition (1)

. ;

es not hold {or i vi 0 te to any

40£ course, it is also realised that as the n bel' of
variable i re, es th . ath· tical labour inVOLved . n cal­
culating par eter stimates can be reatly reduced by usi
matrix alg bra ins. ad of th or inat'y alg bra. whic has been
use above. Howev~. it is thought better for expos! ional
pu os s to use ordiary alg bra.
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"SOg tiie tffaxtent) thiseurbanees i.e. ui here i= 1,

2, •••••••••••• n will b auto-carre ated and good est tee

cannot be 0 tained. ter th van aumann tic Test will be

us to measure 'the d gree of auto-corr lation lfhich exists

ong the resi uals of each of th equatio e t1 te. If

his test indicat s that there is a high egre 0 au o-corr­

elation then so e other fo of relationship has to be obtain d

or one of the several etbods .for dealing with the problem of

auto-correlation has t.o be tri .• or example, one pos ible

s uree of auto-correlation is the exis ance of a trend 1-'lhieh

i traduce ependenc betwe n uccessive bo nations. If

such a trend is present anatt pt y b ade to eIt .inate

auto-correlation by orking. ith deviation from this trend.

en if this eth ' is s cce$$ful ' ay be used to est! ate

the. equation hose residuals had be n previously auto-correla.ted.

t should borne in ° nd, however t that. t lis or any of the

oth r etho s of el .. nati

be successful.

auto-correlation may not always

! e seco con it. on i t the i tur nces hav to

be hom see a$tie~ i.e. th·~ . t have a eo stant variance

indepen ent o:f 1. Th· s i pIle that the variation of Y

about is mean level for each X~ should be constant.

'Dhe t ird co tion

the sol~ 0 reG of var atio

pIie th ° n repeate sampling

'n Y i the rOa On in u, and

t at the obtaining of Qod ea J Lat.es 0 the param TB i



94.

cn'tio upon t e -xog no s vari bl s b i " fixed.

t ouaver, 1 ca t ~)quat'e3 pr cure is still valid ; h n this

as . ti 0 £1 "ad i i to make . r 000 varin les

a.s 10 a.s th",r ar... no f -ba ks IT m Y t . i· Moth r

ay f 1. ter re ing this th' r . condition is to say that there

is a on ~way direet~on of causation fro uo Y, an tha u

i in e e ant of • Thuv, th exist ce f endog ous

variable~ on he r' ht 11. nd ide of a linear relatio hip

Y nould tend to violate this co ition. Th

in th~ r 1 \'1orld th r y b eases here a one- ayrect~on

of cau a,ion ists ~n- ee no le v ~iabl h· cono c

co pI ,x tha.t in g n ral the e l' 1 esyi,;,)'te i", u ually

feed-b :pend nt to th 'lnde dent fl V riables.

Thi provi es a arg en or th use of a eyste which

alIo t;} fOl" fe d-backs an \!-mich ha to be ea i ted by oi ...

taneous eth-od;..;. It is as 1. ed 11.Ol' veT, that

~h1ch may exist bet~e n th "i dep ent tr variabl S ol'

th qua ions that are e....t· te "11 be so small that the

use of 0 ~~ll not e invalid.

e fourt an .ifth con itions ar~ to ensure that

the no al equ tionscan be olv to yield vti tes of the

parameters. e fou.r h con ~ tion is genera.lly satlsfied, but

parameters, the

28-9.

trixdof uch quationswhere t re is a la e y t

a ebre. ~a used to obtain th

5J • John ton) ~c nometric
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1'1 ant in it '0 res that the

n an b llvert • • f r e-

e a co l~'~ 1i ear funct'on of the ther

ouId mean that th nverse

coe "ei ns ·oe$ t xist an it ,- ul.

t b i o...,sibl to the e eoeff'cie te.

e ever ult! ollin rity xists to any ~ifificant

~xt t it i oun ~hat the tand rd errors of the re ss·on

coe ficientts re 0 rge tha very little me.anin can e

att o t e ression co f£ieie ts. t, alt ough it

can eat au 1 it s fa"r to ay that ulti-

an inhere t eba act ris ie of econo ie dat~

015 0 t is ,ica a aly is can do

pt c n y b de to select m'n.nin ...
ri 1" ch 'lave of correlat-

011i arity i

hie t

very li· tl.

ful. .. a' 'o...y

i h seIv s.

, £ r th ate n it" on unde' 't hich i the

b t biaoed t in olv d any co cl tions

or ass tion li y i' rlbuti n f

z ro co- riailce.

i . ribution

1 as squ re est­

liko

e till tors are. not
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only uncia'sed but they a.re. a1 () eonsistent and ef ieient. 7

However. a. Q.l.scu$sion will not b.e given h we to, the desirable

large sample propertie$ of 4ons'stenoy and efficiency, The

aim is not to weigh 1,5 .against- 0.ther methods ot estimation

but to try to assess the ppFopriateness of 013. Hence the

most relevant consideration beTe i that OL5 is the best

tL."1biased linea.F method of e. t:bnati on and these properti a

hold for small samples if conditions (I) to (4) are fulfilled.

(See pp. $6-$7). And sine it has been decided to e· ti ta.

the rela'tio hips developed in Chapt r III by thie method

consideration must be given to ..whether the asieeonditions

for obtaining good $.stimates from this ethod are met. An

att.empt will now there-fa.re bemad'e to justify the use of

o' to et' late the parameters of relationships Cl.) to (4)

which were develope. in Chapter II1.

It maybe reeal ed that the equation vrhoec pal" e ers

will be esti-T,l'late are:
. (.. - j -

7A eonsistent estimator a, is such that a he sampl
s' ?>-e. n. approaches infinity., aft converges on the tru. value

ex,. An fficient est' .Qto.1"'. a, is ueh that Cl the ample
size ~~ ~ the di tr'but~on of the eat1.ator. a, tends
towards t e- noro..al diat:r1but" on with mean a. and \'ilth variance
less than that of any other estimator 0 as ptotically
no all distributed w'th mean 4X .ee W.. C. Hood and 1\.C.
Koopma 5 (e. s. ); Studies 1nQnom trio 1lI1ethod, 'ley, 1e~l
ork 1953' pp. 12a....13I~ ..., ", . .
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G.N.E. == al + b1I + cl F2 + dlG + ul ........••... (1)

G.N.E. = a2 + b!I' + 02F2 + d2G + u2 •••••.••.••• (2)

GoN.E. == a
3

+ b3ITt + c3F2 + d 3G + u3 (3)

G.N.E. == a4 + b4I'" + c4F2 + d4G + u4 ....•..•.. (4)

where all these symbols have the same meanings which they were

given in Chapter Ill.

Now the justification for using OL3 to fit these

equations rests partly on theoretical considerations, partly

on oomteni enee and pa tly on the extent to which certain

statistical tests indicate that the basic assumptions of

OL5 are not significantly violated. lhe assumption that the

disturbances are mutually independent time-\iise, for example,

is a theoretical ass ption of convenience and simplification

rather than one of fact. But an examination of the time

graph of the residuals of individual equations and an applic­

ation of the von Neumann Ratio Test will help to indicate

whether the disturbances are sufficiently random to justify

the use of OLS. In fact, such tests will be w~de after

equations (1) to (4) have been fitted to the data and it will

be found tr~t there is no significant amount of auto-correlation

among the residuals of the individual equations. Justificat­

ion for using OL3 is also further reinforced by theoretical

considerations since Neyman and David8 have extended the

$J. Neyman and F•.N. David ftExtension of the Markof!
theorem on Least Squar.oo. n .. tat-tst eo .tern II p 105~ ~~ , ~.~.~. ,. .
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rkoff theorem to show that OLS is still valid even when

Gonsecutive residuals are not independ nt but are auto­

correlated.

The second condition of the r~rkoff theorem is a

convenient theoretic simplication which is not likely to

hold during the years under consideration. Indeed. during

these years the disturban e ui were not homoscedastic since

the variation in Y about its mean for each X was certainly

not constant, but though this is the case, the probability

distribution of u. is not known. However, in view of the
~

arguments given earlier (see p. $~ this probability distrib-

ution can rea onably be a sumed to b approximately bell­

shaped "rith mean zero.

It is the fulfillment of the third conditi on which

seems the most diffioult to justify. For this condition

implies that u. must be independent of the Xi variables and

that there must be no feed-back from the Y to these variables.

Thus. if one of the Xi is an endogenous variable t e condition

is violated. It has already been argued that ·t is re sonable

to treat as exogenous those var'ables that are not influenced

by the economic process e.g. the weather, but that this is

less true of foreign economic, and domestic political and

econo ·c variables. It has to be admitted that the assump­

tion that all the Xi variables are exogenous is not strictly

correct. But althou@1 endogenous elements are present in
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varyi.ng degrees, a large component of each of these variables

can reasonably be regarded as exogenous. Therefore, for

convenience, these variables will be assumed to be exogenous.

A r gard the fourth condition it can be seen that

the number of years under observation is greater than the

number of parameters to be estirated, hence the first part of

the cond'tion 's satisfi d. with regard to the existence of

multicollinearity it is hoped that, although it may be present,

multi ollinearity will not be sufficiently great to prevent

us from obta'ning a measure of the separate effect .hieh each

of the independent variables has on • rthermore, where

the primary objective is fo casting, multi ollinearity may

not be too serious provided it is expected to continue in

the future. 9 Thus, theoretical considerations and expediency

as well as the s at stical results which will be reported

seem to justify t e view that the use of OLS is pe ssible.

But it should be emphasised that in view of the smallness of

the samp e size and the biases caused as a result of the

failure of some conditions to be met completely, the "good"

statistical estimates obtains should be viewed with some

amount of caution.

9J. Johnston, -;'conometr~c Methods, op.cit., p. 207.·
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!LSE OF VO~ NEUMANN aATIO..~LUES, THE COEFFICI~~T OF

VARIATION AND THE COEFFICIENT OF CORRELATION IN APPRAISING
1 ~ . 4 'UP "'JOLO$' n" - SIIo_ _ .

THE R A$ONABLENESS OF THE HYPOTHESIS TESTED.
• . 'f -. _ ; 'IiIIr -> _ - - _..

To complete the reaser's preparation for understand­

ing an interpreting the statistical results wAieh will be

reserlted some brief'discussion \~11 now be given to the

meaning and use of t.he van Neumann Ratio, t i values, and the

coeffi i nts 0_ va iation and correlation all of which will

be used in h~lping to appraise the reasonableness of the

hypothesis which \itl1 be tested.

Since a vital condition for OL5 to yield the bGst

unbiased linear estimates of the parameters is that the dist­

urbances, u of each equation should be mutually independent,

it is necessary to have some measure of the degree of fulfill­

ment of this conditton and one suoh ID asure is provided by

von Ne ann Ratio. 10 '!his tatistic indicates the presence

or absence of auto-correlation in the residuals of each

10 2The von Neumanl1 tio i is defin d as "the ratio
---:.t

of the variance of the first differences of the residual to
that of the variance of the residuals i_e.

n 2
Ut

t=l
Source: B.I. art, n igni ieanee Levels for Ratio of the Mean
Square Successive Difference to the Variance," Annals of Math­
ematica!~tistics, 01. 13, No. 4, 1942.
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equation. Its expected value is 2.111 and numerical estimates

in this neighborhood indicates that there is a significant

laok of auto~correlation in the residuals. Further, the

limits of acceptance of the von Neumann Ratio at a speoified

significance level may be determined from a table. 12 In

addition to using this table some idea of randomness of the

residuals, as was stated earlier, may also be obtained from

a visual analysis of the time path of the residuals.

It is also important to have a measure to appraise

the reliability of the parameter estimates which are obtained.

Such a measure is provided by the t i values which are assoc­

iated with each parameter estimate. These t i values are

found to be very useful in testing the statistical signific­

ance of the regression coefficients (or multipliers) obtained

from a sample size of less than 30 observations. The statis­

tical theory underlying the use of the t i values to execute

tests of significance is this: the estimates which are

obtained for the regression coefficients are obtained from

one sample only but if a number of samples were drawn there

would be differences among these estimates. It is therefore

necessary to measure the amount of error between the estimated

parameter and the true population parameter and infer from

this the degree of confidence which should be attributed to

ll~t p. 446.

ll~t p. 446.
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a particular set of estimates. If, in addition to assuming

that the disturbances u are random and independent, it is

also assumed that their distribution is normal, then the

statistic t whioh follows the t distribution with n-m degrees

of freedom (where n is the number of observations and ID the

number of parameters estimated), provides just the type of

measure that is needed, for

t=a-a.
s(a)

where "aft is the rarameter estimate, 0(, is the true populat­

ion parameter and s(a) is the sampling variance of "a"

corrected for degrees of freedom. Hence t is a measure of

the difference between the empirical regression coefficient

and the hypothetical population coefficient.

The main significance testl3 which will be made in

this thesis is that designed to determine whether the multi­

pliers in equations (1) to (4) are significantly different
{lse

from zero. To the t- distribution to test the statistical
A

significance of these parameters we postulat~ that they are

generated by true population parameters «i and set up a

null hypothesis

l)Although the above discussion is confined to test of
significance of the multipliers only, tests of significanoe
can be and will be used for determining the reliability of
many of the statistios that will be obtained.
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and an alternative hypothesis,

Ha: '" i f °
Then for a spec~fied si ni icance level, say ~ , the t-test

states:

if Itail <. Jt~!' the null hypothesis Ho should be accepted,
/1. df

and if Itai J ~ Jt",/l. J the null hypothesis Ho should be

rejected. tai = ~j - ~i· , hence tal becomes equal to _a.i _

s a. s(a-t )
. ~ ...

where s(ai ) represents the sampling variance of the regression

coefficients corrected for degrees of freedom (df). The
dfvalue of t~/~ may be obtained from a table of values of the

t-distribution. It should be noted that since any particular

value of a regression coefficient, say al may occur on either

side of its true mean which is assumed to be 0, a two-tailed

test is involved and hence t~~ represents the probability

that the regression estimate a1 will fall in one of the tails

of its probability distribution. Thus, another way of describ­

ing the significance test of al is to say that the probability

of al falling in the tail of its own distribution is so saIl

that if it does we reject the hypothesis that a t = O. Since

thi~ rejection will only take place when the value of tal is

higher than or equal to the value of t~~ obtained from the

t-table it follows that the size of the t-value of a parameter

estima~ , provides a us fUl

icance of this parameter.

asure of thv statistical signif-



104.

i'JO't'1 a measure of the goodnt3ss of fit of.' a relationship

is provided by the coeffioient of variation. This coefficient

is denot cl by \ and is defined a.s

V=S\u) X 100 where s(u) = ~ u2 is the standard
• n-my

-error of estimate corrected for degrees of freedom and Y is

-the mean value of Y. V gives a measure of the size of the

random component of a relationship relative to its systematic

component and in cases where an equation of relationship fits

the data it is to be expected that the siz of the random

component will be small in comparison to the size of the

systematic component. V also implies the amount of stability

there is in a relationshtp, for a stable relationship 'V'.'ill

have a small random component !~elative to its systematic

component and an unstable relationship will have a large

random component relative to its systematic component. Thus,
-in general the size of V is a usefUl indication of the reason-

ableness of an hypothesis.

Another useful measure of the reasonableness of an

hypothesis is the coefficient of multiple correlation, R which

is the square root of the coefficient of determination R2•

Both these measur s not only give an idea of the foodness of

fit of a relationship, but in particular vhey qua tify the

,agree of relat_ nship which exists between the Xi variables

and Y, something which ls not done by
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R2 is defined as the proportion of explaine variation
2 ~ 2 .

R c: 1 - _~J:.L. , where
Ly2

Lu~ is theIunexPlain variation in Y after th relationship

has been fitte t and y2 = L(y·y)2 is the variation of Y

r bout i t~ mean.. '!hus R2 equals one minus the proportion of

unexplained variation and will be the greater the smaller is

~u2 i.e. the tighter the fit. so R2 ,~ll be the larger,

for a. glven 2u2 , the larger is the total variation, ly2.
In reportir.g the degree of variation in Y which is explained

by variation in the . variables it is necessary to take

degrees of freedom into consideration thus n2 whioh is R2

corrected for degrees of freedom is the appropriate measure

of this variation and it is this measure which will be report­

ed when th statistical results are presented. If all the

Xi v riables which etermine Y coul be exactly accoun ed for,

then the variation in these variables would explain th . total
, \

variation in Y, hence it would seem that the greai;er the'

proportion of the variation in Y which is explained by the

Xi variables in equations (1) to (4) i.e. the nearer is the

value of R2 and of R2 to unity the more reasonable is the

hypothesis explaining Y. It must be emphasised ho ever, that
-2
R merely measures the degree of relationship and it n no

way implies that the X. variables cause Y; It is quite poss-1. .........., ..........-

ible to find a high degree of relationship aIJ10ng variable..

that are not causally related, so one has to be careful not



o give eigh to -2.

106.

In s lary then, it may be said that if t e particular

sample used to fit the r lationship is not unrepresentative

of the population, and if no purious correlation exists

among 'the variables forming the relationships tested, then

the hypothesis embodied in these relationships will be

reasonable if the residuals u of each relationsh'p are random,

if the multipliers have reasonabl~ values and reasonable

t-values, if Vis small and -2 is near to unity. These

considerations will be used as a basis for appraising the

statistical result which will be presented, as well as a

basis for selectin the equation of relationship which ¥ull

be used for predicting Canada's G••• in 1963. Before these

stati tical results are given ho ever, the statistical data

which is used in fitting equations (1) to (4) will be briefly

discussed.

The following table contains the data that were used

for fitting equations (1) to (4).

It will be observed from the sources quot d that all

the data are obtained from the National Accounts ncome ffi1d

penditure published by the Dominion Bureau of Statistics

(DBS). lbe series used are the 1957 constant dollar series
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YE G.. N. '. I It I" I'tt F2 G

19/..,7 2.04~9 .lleo67 .3h·23 .•,5129 .3576 .4 2 .2762

1945 2.0a21 .[+-052 .• 3966 • 03·8 .)956 .4975 .28;9

1949 2.1626 .4404 .421g .448 .~350 .477 .3175

1950 2.3114- .515 .4666 .5 22 .4 43 .4743 .3349

1951 2.4 31 .566 .5057 .5370 .4736
.

93 .41$8

1952 2.6 l4 .56 3 .5583 .5342 •5146 ' .5 51 • -250

1953 2.7525 .6276 .5seo .6051 .5628 .5702 .5251

1 4 2.6714 .51 3 .5150 .5251 .5340 .5 76 .~09g

1955 2.901 .•6143 .5978 •.5905 .5682 .5894 .5319 .

1956 3.150$ • 100 .72$8 .7826 .70l4 .6333 .5664

1957 3.1909 .7566 .7261 .7640 .7335 .6391 .5722

1958 3.2284 .6511 .6707 .6629 .6$,25 .•6365 ' .6113

1 59 3.l39S .6900 .6ltS6 .6 76 .6562 .6610 .6205

1960 3.4144 .6576 .6305 .6'02 .6231 .6 ~4 .62>5
1961 3.5023 .5979 .57 .6394 .6 22 .74 2 .6544

1962 3. 195 .6806 .6447 .6~16 .625'7 .7729 .6761

Otircea: vol' ms (1-7),

(1i) 1955-62. able 5, ross
_ 'onal ~ p ~ 't~ n con tant

(1957) o11ars, 1955-62 DBS.

+All data are expressed in 104 .57 •
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- the most recent constant dollar series of the variables

which occur in quations (1) to (4).

"n testing our hypothesis concerning the determination

of Canada. t s G. N. E. the data are used to f1 t equa"tions (1) to

(4) both for the years 1947·1962 and for the years 1951~1962.14

This is done because it is felt that the normal process of

income determination was not re-established in the post-war

years "til 1951. 111e controls which charaoterised the early

post-war years prior to 1951 so distorted the economy t at

it seems that the economio structure of 1951~1962 is somewhat

different from the economic structure of 1947-1962. But, on

the other hand. there are very strong statistical argwnente

for extending the sample period back to 1947. It has already

been argued that in general the smaller the size of the sample,

the less reliable the parameter estimates. Therefore, it

seems necessary in the present circumstances to include the

earlier years, 1947-1950; in order to determine whether the

economic advantages of greater uniformity offset the statis­

tical advantages of using a larger sample.

14These equations were also fitted for the period 1949­
1962 in order to test a suggestion by Caves and Bolton (see
p. 106) that he ormal process of inc9me determination was
re-established in the post-World War It years in 1949; 'lhe
statistical results obtained were good; but in general they
were not as good as those obtained for the above periods.
Partly beoause of this and partly because it i felt that the
normal process of income determination was ~ re-established
until 1951, these results have not been presented.
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It is hoped that the statistical results which will

now be presented will not only indicate the reasonableness

of the hypothesis tested but that they will also indicate

whether the statistical argument for using the extended

period 1947-1962 are ufficient1y stron to outweigh the

eoonomic ar.umcnts for using the peI~od 1951-1962.

STATISTIG . L ~ SULT5

The followin table c nta s th results obtained from

fitting equa ions (1) 0 (4) for the y ars 1947-1962 ahd

the years 1951-1 62. An analysi of the eight estimating

equations obtained and the statis ias associated vd h them

indicat s that the hypothesis which has been tested is

consistent with the stat~s ieal ata. The size of the von

NeUD~nn ratio for each estimated equation indicates no evid-

ence of auto-co relation. so. the table of values of the

correlation coefficient for different si ificance levels

hows that for each of the equations this co ffic'ent is

significant a the .01 level. rther. in all the equations
-V is relati ely v all - in none of them is it as high as

thr e per cent; an in enera1 the t-va1u s g: en by the

numbers in paranthesis under the regressio coeffic'ents

are reasonably hi~h; all but one of the parameter estimates

of the four estimating equation~ for the period 1947-1962

ar significant at the .05 level an the ight parameter



,
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16 ~1)GNE=-1362+:6~42I+3.22G?2+1.J44G
(2.407) (5. 915) {2,996)

12 k2)GN~2966+.6~25!+2.g0gF2+2.092G
(2, ;(5) (3.416) (2.417)

.ti3. V .....2
--$:2, .' R

1.4.32 2.526 .;.9a21

RELATIONSHIP T~STED

1 )GNE=8
1

+b1 !"lI-c1Fztd1a+u1

NO. OF:
,YEARS gSTIYffiTeD RELAfIONSHI-+

2.0 2.084 .97~1

[2 )GNE=Et2 -<b2 1 '+C2F2 -td2 Q-ru2
"

16 k3 )a~""1949"'.815~I'+3 .• )9?r2+1.055~
(2.656) (6.291/ (2.14)

12 k4)GN:E=:-3251+.816l:.If+3.243F2+1.508G
(2.723) (4.089) (1.730)

1.634

2.Z17

2.441

2.005

.9833

.97;1

+All the variables in the estimated relationships are in m.57$
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estimates of F2 are significant at the ,01 level. l ; In

general the parameter Estimates for the period 1947-1962

are more reliable than those for the period 1951-1962 but
...
V is persistently smaller in the latter period.

With re ard to the economic significance of the

parameter estimates it is to be noted that all the multipliers

are positive as is to be expected, The export multiplier is

very large and is always in the neighbourhood of 3. 'lbe

government multiplier is always greater than 1 which is not

surprising, but the investment multiplier is always less than

1. A possible reason for this is the fact that investment

has a high import content which forms a leakage from the

investment multiplier even in the very short run. ith

regard to the size of the parameters it is also noticeable

that in every oase the constant term is much smaller (algeb­

raically) for the period 1947-1962 than for the period 1951­

1962. The main point, however, is that on economic grounds

the sizes and signs of all the parameters are acceptable.

Since on economic grounds all the parameter estimates

are quite acceptable, and the von Neumann Ratio and the

coefficients of correlation are good in all the estimated

l5With 12 degrees of freedom a t-value of 2.179 or more
for a parameter stimate indicates that this parameter is sig­
nificant at the .05 3L and a t-value of 3.055 or more that it
significant at the .01 SL. With g degrees of freedom the
corresponding t-values at these 3L' s are t ~ 2.306 and
t ~ 3.355.
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relationships, the choice of the best of these relationships

must rest on the relative importance which should be attached

to the reliability of the parameter estimates and the size
-

of V. Tho h these criteria are not independ nt, it is felt

that in general the former is more important for policy

making ~lhil the latter is more important \"'lhen one is interes-

ted in forecasting perfor nee. e re ho ever, interested

in both of these applications,consequently the estimated

relationships (5) and (7) are selected as the best two rel­

ationships for the period 1947-1962, and the estiro~ted rel­

ationships (2) and (6) are selected as the best two for the

period 1951-1962, For the period 1947-1962 equation (5) has

a Vthat is slightly above that of the other equations but

it has by far the most reliable parameters - it is the only

equation which has two of its par neters significant at the

.01 level. On the other hand, equation (7) has the lowest

V for this period, and although its parameters are not as

reliable as those of (5) they are all significant at the

.05 level. Neither equation (1) nor equation (3) is as good

as equations (5) or (7) on the basis of the above two criteria.

For the period 1951-1962 equation (2) has a Vthat

is slightly higher than the other estimating equations but

it has the most r liabl arameters • quation (6) on the
...

other hand has the secon lowest V but its parameter estim-

ates are more reliable than that of all the other equations
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except equation (2). So when both criteria are taken into

consideration equation (2) and (6) are preferable to

equations (4) and (8) for this period. It is also worth

noting that both equations (5) and (6) use the same data for

their re pective ~riods, thus it seems to be better to use

the It' measure rather than the other measures of investment.

A further test, the test of prediction will be imposed

on these four relationships in order to help select the best

of them. It is recognised however, that this test is not

decisive because the relationship which is the best predictor

of thc.1963 30 [.E. may not be the best predictor of G.N.E.

in say the next five years. In deciding on the forecasting

ability of these relationships the simplel test used is to

see which forecast of G.N.E. in 1963, G.N.E. F (obtained by

assuming that E (u) = 0), has the smallest deviation from the

actual 1963 G.N.E., G.N.E. 63 • Thus, substituting t e 1963

values17 of the independent variables in these four estimated

equations the G.N.~.F value and the deviation G.N.E. F ­

G,N.E. 63 obtained for each equation are presented in the

16The statistically preferable method of comparing the
forecasting ability of these equations would be to compare
their standard errors of forecast but since here it is desired
to see how well they can make a particular forecast it seems
more practical (and certainly more easy} to use the abo e test.

17These val'..l8s are obtained . rom Table 5 of the National
Ac ou ts Income and 'xpenditure in 1963~ They have ome marg­
in of error and will almost certainly be revised.



...-

114-,

TABLE XII'
'. is' . Jr._ IT. _ yt .

"

Of of est1m... G.N,E.~1 in Cl. N. E. F-O; N~ '.63
ate, equat ona m. ,.$ ,m" 57$,

.'

(2 ) 'S,g7~ )07

(6) ,a,87) 157
- , ... . . . ,

(5 ) 38.873 30
,,. '

(7) ;8,873 46

.
, .

above tabl •

On the bas1$i~ the eimpl~ test> whioh h 3 b .~n made

the or east result indicate t t the st1mated rclatiun.

ships ( ) and (6), obt 1nad by fitting the ae.me equation

G.N.E. ~ Q33Itt + 03 2 + d)G + U for the yaars.1947­

1962 and 1951~1962 re pact vely~ pr ict bet, er h·n th

Gst ~te relationships (2) an (7); and tha.t <S) is by far

the beet rediotor for the year 1963. It is st~ll not easy

to ke a choice bet en (5) and (7) or bot een ( ) an 6

however: se regards the actual sizes of the t--valu0s (5) is

not obviously better than 6) an all the parameter esti tea
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of (2) are significant at the .05 level 1hile one of the

parameter estimates of (6 is not significant at this level.

owev r, (5) is sel cte ate be t estimating equation for

the period 1947-1962 not merely because it predicts best or

because all the t-values of its parameter estimates are sig­

nificant at the .05 level - as are those of (7) - but because

both (5) and (6) are based on the same basic equation, and

also because (5) is the 0 y estimated equation having two

parameter estimat s significant at the .01 level. Similarly,

(6) will be selected over (2) because both (6) and (5) are

based on the same equa·tion ~ hioh has explained consistently

well over the periods 1947-1962 and 1951-1962 and also because

the statistical results obtained for (6) are in toto at least

as good as those obtained for (2). -' na.lly, in selecting

what is thou ht to be the best of the eigh. estimated

relationshi s equation (5) is oelected because of its general

goodness to fit and b caus its parameters ar, so hi ,hly

significant - two of t s at the .01 level an one at the

.05 1 vel. Thus, the equation qhic is finally selected is

. ased on th period 1 47-1962, and is 0 e in which changes

in farm inventories re excluded from the gr s investmen

series.

This finding gives support to Barber's vie 18 that at

18See Clarence L. Barber, 1he oncept of Disposable
Income", CJEP , vol. 15, 1949, pp. 227-2290
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the time inventories accumulate on farms they do not repres­

e t income available fo (inve0tment) expend'ture even though
19they are counted as part of (G.N.E.). Ba_ber argues that

because of the sharp variations which occur in farm invent-

ries their inclusion in disposable ineo e may give a dist­

orted picture of the marginal propensity to consume or save.

Similarly, it may be argued that in the present context, the

inclusion of changes in farm inventori s in gross investment

may tend to give a biased measure of the short-run investrn nt

multiplier. There are thus soun theoretical reasons for

excluding these changes.

In s~nary then our hypothesis which is a Rriori

reasonable is also consi tent with the statistical data and

is therefore acce table on the grounds of both its economic

logic and its consistency with the empirical evid nce. The

statistical result are good whether the four equ tions

which are based on this hypothesis are fitted to the period

1947-1962 or the eriod 1951-1962. But slightly better estim­

ates of the multi liers are obtained by fitting these equat­

ions to the former period. And, in particular, the best

estimates are obt ined when ch nges in farm inventories are

excluded from gross investment.

1 .ords in parenth sis are my own.



CHAPTER V

y

This chapter su a ises th, preceding four chapters,

and makes certain conclusions with regard to the use of the

est! ting equation ~ hieh was finally selected for explaining

the short-run determination of Canada's G.N.E.

SU RY

It was pointed out in the first chapter of this

thesis tha a necessary prerequisite for the formulation of

an equat;ion or' a system of' equations to explain Canada's

G. N.'•• is the development of an hypothesis which is both

th~oretically and empirically sound. An attempt waa made to

develop such an hypothesis in Chapter III by combining the

general theory of the determination of G.N.E., xplained in

Chapter • ~nth the analysis of the historical behaviour of

Canada's .r.E. that was made in Chapter 11.

In the general theory developed in Chapter I it was

shown that G.N.E. may be explained by (a) explaining the basic

causes of changes in its componentsl and by (b) explaining

1 ee p. 4. .

117.
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ho. chang s in these components interact to produce changes

in G.N.. Further, it was shown that the complexity of the

system explaining G.N.E. will de end on the ass ptions that

are made about the components of this aggregate, for if a

particula.r component; is trea.ted a.s exogenous it will not be

explained by an equation, but if it is treated as endogenous

it must be explained by an equa.tion.

1be analysis of the historical behaviour of Canada's

G.N. ~. a ad ~hat throughout the years 1696-1962. the short­

run changes in anas." s G. N. E.. \"le.re primarily brou t about

by changes in three of its components, viz., gross investment t

exports and government expenditures. '!his a.nalysis and the

general theory explained in 'hapter I provided the basis for

the hypothesis developed in Chapter.I: that gross invest­

ment, exports an government xpen iture are the "prime

movers" in Cana a's G.N.. E., and that althou ~onsumer

expenditure and imports are botn important components of

this aggregate f the direction of oausation seems to run from

the ltprime mOVt:ll"s" to G.N•• an I then from a.N.E. to GQnsum

tion and . ports. us, in the short.run it is reaso able

to explain G.. N. I. by equations of relationships which contain

the !priroe mover-aft as the only explanatory va.riables, This

s' ple hypotheais was then used to derive the four equations

that were tested in Chapter IV.

artly in an attempt to keep the model simple and
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partly because it is felt· th tal r e part of eaeh of the

'co ponent s - oss invest ent, \;>xports an government exp nd-

iture - is xogenous t all the e eom on ntQ ver tr ated as

exogenous the quations involv1n the ere fitt by

the method of OL. The st tistie r suIt in ieate that

th hypoth $i8 cone r ng the hort-run deter "nation of

ana ate G.N. ~. is quite consistent ith th data an that

a good pIa tion of G.N.E. n thus good esti t of' the

short-run ultipliers can be obtain d by fitti g the f u

equations ased on this bypoth vis, oth to he d ta for the

y ar 1947-1962 an to ths.t for the years 1 51...1962.ld,

in partieular, very goodesti at. s f these mul ipliers

r ob~aine y fitti g to th ye. e 1 47-1 62 that uatlon

o lation;:;>hi ~ hicb lai v G••E. i s of' t, I, 2

an G.

:ITH R.t:GA TED
. "'.

Because of h go d tati't'ca1 r~ ult ~ ieh have

be n b~ained t is f It tl t th slot esti atu equa.-

io (nu in aot, e.ollh stil ted q ation.) is mpi" c-

ally va11 an hence it p ovie a very simpl but u £ul

to 1 r . kin ...hort-t .ctiono. 'i h such 001 a

D i I \"le houl at i a osi i n to

a oi the lunder - 0 often El e - of basi 1 Portant
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pirical

validity. It should therefore be a useful instrument in

helpi with the short....ru:n control of the Canadi.an economy.

It is realized ha "ever.t that though the selected

estimating equation is useful and its implicity is appealing,

thi very simplicity n· assartly I"mits the uee19 to which it

may b putt for a model cannot answer questions which it is

not designe to answer.t will therefore be the purpos.e of

th.e rest of this chapter to g1.VG concreteness 't-o these views

by illustratin some of the pes-sibl uses of this s pla

model (i.e. the selected equation of relationship) and by

co ent.1ng on some of the actor$ which 1 't i.ts ability to

ans.'vrof> certain questions. It ls hoped that this will make

oleaI' t.o the reader ome of the uses 1'1: ich can and. also some

of those which cannot be made of this m~del.

e of. the important - pexhaps th most im rtant­

uses of the selected estilnating equation has already been

illustrated in Chapter V. 2 t may be recalled ~hat in that

chapter, the actual 1963 values of IH, F2 and G weTe sub­

st'tut d into the selected est ting equatiou:

G.N.E. =• 861 + .65881' + 2.954F2 + 1.561G

(2.234) (5.384) (3.755)
..

2 ee p.114.
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or at s bt ine or he v Iua G.N. -'. in 1 63.

i ly 30 or than its actual alue

o£ 3 taT, - ca ry .. 1 rabl d .I:' r c~, s. q vhe ti

o~ the rror t the actual value ia 0 ~y .00077.

P ti a1 cas , th ctua valu

0 't , no' e k own i advance and if it, ;2

esir d .f e value G. ~ in ay th next• >J. ,

six onths, th est:i to value of ., lould have t e,
obtain d by t i ga u 6Y of t e iniTe tm nt busines.s! en

lan to ak, and h :Lnv ntory 1 '\fa 'ihich they plan to

have 1n th n xt

ewti at-d on th

~on hv; 11 e iee :2 WO oul have 0 be

anis of . ~rt1 export UQt s, tb lvel

of economic aotivity in th .Sin coun"ri 5 '\I' ich import £t' ID

enads, and fro the 1 ~el of actiity plb le by th domest-

le x ort in ust i s; and veo be ete" inad ir

w .~ t thQ Fader • vem ID ,.nta lan

to pend in the n xt six onths. " e esti tee obtained by

the above or by other s coul then be ubstitute in the

estimati ~ equation to obtain the required forecast value of

G. N. I. f eours • these esti tes of the e; 1 w- tory v iab-

les ar lil< ly to iifer fro their ctual value • a.Y1d s':'nce

th est! ti equ tio is no an met explanati of • ,E.

anyway, it is to be expected. that the forecast value of

G. ~ • E. iff r fro I its etual value, conom-

i ts woul agree hat it is preferable to base a foreca t on
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thi rinc1ple of e tim 011 rather t an to ke a. fo ,cast

on a mer gu, s.

TIle est! ,ating eq 'ation may also be u d to calc late

the change in G. N. E. "."hieh results fr 1 ~ 0 t two

or a 1 -urea 01 i s ~xplanatory ria leB. if thes c ang s

Thecoe ~iclen.t of each independent variable i.e.

ea h of th an rt-run multipli rs, i a mea UT of th chan e

in G. N. H'. P ,r w"t coo gA in t part "ocular nd ndent

vaTi bl to ieh i re _r5. 'lhus t or t e selecte e timat-

ing quatio the t'pliar o are g'ven by:

.6588, ""'t J 'I.o :...t. J.'. • =
-~-.,-""

o .,.. cb vn cha- sit e independent t, ,
2 aI G are tJ' , t 3 2 d ~G eG eetiv ly. then e

requ1. chan in G. N. ". is "ven by:

(1 )

:i ilar y, th ch g i G. a f

change in G nlYt i 0 ain cl by putt1. AI'T and .a t-

ach e ual zero in 1) t he short-run if et. lhich ...

increase in g r 1 hav on G. E. sf. anv

ediately be ince is i art'ut p li"y

vari b the s f 0 i (a) a-
me sure of th chan i • .E. hich ul s fro a ch e
in or ) i rov a ga for the change which vhould



b e in [l tlO 0 a

1"3.- .
u giv·n ehange On G.N.2. :3 quite

cl •

althcu th model U'll cl to calculat the

ge 11 ...B. M UC y th<:: w.ng"'s r by . 11 the

f the i de e!1d nt var"abl s. is ~s so bocause

000 ot all ~ r ~ °lY fee b eke b t~een G. I.E. an

be G. '.b. an 1- It ~ b. ~e alled that it 'as

pain ed out in M pteI' I t at the ultt ~te size of t e multi-

U ,i 0 er to obta'n u e ultimate size of

pli r i

i ort.

y th La ,in propensi.ti ,-.:6 to cons e

equation t suer a that sun-gste

t 1-.- 't i n C 8sa y t cons" et

in hapter

syat"

3 hit C

of

would

mak ovi.... lons fo the f ~e ac.ks mention above. ,0 such

system "could obtain G. N. E. in t r s of all the predGter­

i ad varia 1 s, .0. th re ueed fare ua io of G••E••

n h coeffici nt f t::h pr dete. ned variable ould

f''"lr::rlsh a easur of he ulti ta Iliultip1i r effect h'eh a

ch ng in ti':'s variable ha on G.N..

ls eo e t it i ope '\ i.1 mph si e 11 import nt

int hi tl r ad hould b ar i • viz. t tha t

3 ee ~9• iG •
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or t-run 1t' pI rs. They .easure only t e shor't-run-
aire ton•• B. of spe if1e "n the xoge eus variab-

le hich a pari t's ' at 0 • e e hart... Itipliers

ill t us ler than the g-run 1 Iti liers

11 l.chasure t e e£fec s n G. .'. 0 c O~Qur

in the predetermin· variable that appear i the r due

for equavion of G.M.E. 'or th s att r multi 11 s would

ID asure he ffee on •• E. n y at e sulf'ct t ti ha

ela Cl d fa eedb e in t ke pI ca

and or qui ibti . to 'e tor • It ul , not for

X' pIe" "ha e short-run invest lent ti li.~" 0 taincd.

G.allaalian . ono y otiJ.

fr the, electe . est

e

at10 is 1'. y .658$ ut

of th

at

beln the nei hbo rho d of 1.76.4

10 , in ad it" n t it inability to provide ID sure

of 10 th3I' is ber of oth r measure

UT ri-vh simply e-cause the vs tables

s t th e meas. n t. in th But

th" cri 1c" tru of even the os co lie t d

lod 1 w ieh has 'b en C 1'1 true d. A· urther 11 i'tat' on of

the 0 el r ul fro 1'" statio na.ture; eo to·~ it oas

n . co t . n any la e vrla le of G. "E.

4'r. Bro-m,. cit., p. 369.

Y. it is not ss-
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eh r -run

1 se 11,' ta 1:i.ons

mplicJ..ty an
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y exten . ~ th modelcobe ov
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to e..... "ma~e
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i. 1
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th result" ~ e y ba sol -

of esti~~tion. But h's

thi stu y. In spi 0 t$ 1i ta; .i

ode con t cted in this the io ID Y

quant1ta ive ":1m-:'.)I" to qustio s ncerni lY'

efr .c\. f~ easures.

to futur. resee.rc I the a ov dis~"U$sj.on

SUry~~8t that t of a £ull-seale conOID tl~e
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factors - some 0 in f et r not fix ith nhort-

r r t .' ide ~ to obta.· n short-run ltipli rs

as ell as t obtain long-run multipl' ra, an the answ rS to

many 0 the quest' on wh' ch ur simple o"el cannot provi e.

t such at' i likely to be t le for an

n vidual ea ,cher hOl'16Ver , in ease it is ein .

undertak n y va.f ous ove departments and the Bank of

Cana a in et' awe..
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may be se and 0\'111 'a model could ssibly e externa t.e

." nelu e e' ua:t on ~~ ich "" lain investment, arts" imports

an the demand for monoy. Such Cl m el ebould enable us to

go beyond just estirnatin",'!: sort-run an long....run multo pliers

to estimati ' the tint paths of t e endogenous variab1. 5 which

appear in ,t. This would be a big step fon-m, .. for what. is

most important. to policy makers s the time path of response

rather trhan simply t-be 1nitial an ultimatE) epc;mse of thesa

endogenous variables •

.om a quantitative vie point, the policy maker is•.

fQr' ex pl • morQ 11'1t rested in kno ing what part of the r-es·

ponse of G.N. r. to changes in i estment oecurs a.fter ch

period of time;, rather than J.n knO\'ling just the initial and

it seems highly

esirable ~~ con not resareh which is design d to furnish

answers to these questions. In fact., it is eneourag:1ng to

note that some rfork as alrea y been one in this 'ireetion.

In the United States" Go1 rger.,5 in addition to eet1mati.ng

th0 " pact t'.llultiPliers6 of' the Klein....Goldberger model, 7 has

"c

j. ~- l:i _! ,"j J j '! ~ -}' - It - i - : . ! _ P " Ft U.J _

ch or the 1 pact. 1tipliers mea.sure th cha.nge· n
an endogenous variable 1ndueed in the £1rst ye r b1 a unit
chan.g in a predeter . vs; iable", \\ri th all ot,h r predeterm....
ined variable being held constant-.

7L.. sin" and • S. Goldberger.. An Ec:onolnotric Model
or the .Umtea tate 1 tZ9-1952, North lland PUblt. shing
Company, 'Amsterdam,'19;;: ,. .' .
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-est1JF.ated the iote· edia.te run response or e<il.cn ndogenolis

variable to a change. in a particular predet ined vari.able,

and has also investigated the dynamic properties of' this

model. '!he con tructi.OD af ae nd model (or preferably a

full ...aeale model) of the Canadian economy and its investlg....

a:toion ~"lo the lines adop ed by Gold er-gel' should prove most

helpful to anada fte policy makers. Indeed, it is hope that

thiS ftndi s of this thesis \011111 prQvide some useful baQk-

groUii/1 kno iledge to such an rta •ng.
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