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Do o B o
Aivescﬁ-the.stUdy‘were<to provide markgters

"with usefulvl ights about 1nternat10nal trade and to. develop

llmlted scale statlstlcal models of trade. In'addltlon;‘:

,the 1ntent of the paper was to 1nvestlgate and deflne‘whlch

aspects of a natlons economy are 1mportant 1n determlnlng

‘the occurre e of 1nternat10nal trade. »-‘"-” o ST

0 4

_ C n51der1ng the extent to which the research was .'ﬁ _f“
carrled out;\the stated objectlves of thg paper Were fulfllled \>
Of a p0351b1e twenty-two models of trade, six 1mport and 81x
export models yleld v1ab1e 1nformat10n for the marketer. )

- There are several 1mportant flndlngs of the study
'whlch have 51gn1f1cant ramlfrcatlons for the 1nternat10nal
‘marketer.ph TR o ‘a |

Flrstly, the data analy31s 1nd1cates that no two

-,h“ countrles are smmllar w1th respect to the economlc and

'r'fmarketlng varlables that lnteract in the 1nternatlonal tradlng

fenv1ronment. Thls frndlng rs 1mportanttfor marﬁfters because~v-

it emphasxzes the need to formulate marketlng plans and ‘

.strategles accordrng to the dlfferent varrables whlch enable :,‘ght
.ffcbuntrles to engage 1n trade._} . | o | -
“ Secondly,-the analy31s of the paper suggests that J'ﬁd:,fgp

"';‘government 1nvolvement and consumer preference haVe 1mportant*ﬁr.'

e




And thlrdly, on an 1nternatlonal scale,.the study_'
demonstrated that stitlstlcal tools are ylable methods

for analy21ng marketlng problems..

N
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”vatatlstlcal framework u31ng Canada S aggregate tradlng

el INTRODUCTION ¢ .,

The Problem - . .. R
The problem,for.whlch thls the51s w111 attempt

‘,to'find-anganswer,hwhat are ‘the causes ‘and determlnatlons
- of interﬁational-trade; 1n other words why do. countrles
'engage 1n 1nternatlonal trade?

, Spec1flcally, the problem w111 ‘be analyzed w1th1n a’

relatlonshlp w1th ten countrles, and ten countrles 1nd1V1dua1

_tradlng relatlonshlpsxw1th Canada. g

s
¥ ’ } o . ) N . : . o ‘ ‘ ‘ : ’ ‘ 0.
. The Objectlves , f‘f . - ‘ ‘ S R
; The prlmary obJectlve of the the91s 1s stated as:

To prov1de useful 1n51ghts for the marketer who is
‘concerned with the trading of products or serv1ces
across 1nternatlona1 boundar;es._ SR
- ;‘ : . .
The secondary obJectlves of the the51s are as . B
‘ follows. | N f ~.’ Sk
' To nvestlgate and determlne whlch aspects of a-

” ation'seconomy are important in the determinatlon o
‘; and occurrence of 1nternatlona1 trade. T . '

s To formulate a llmlted scale statlstlcal model
' of 1nternat10nal trade.;_ﬂ, S R .

};:i;x:’” To de31gn a- model(s) of 1nternatlona1 trade‘whlch
Rt - -will have practlcal appllcatlons :such as 1n the :
fleld of 1nternat10nal marketlng.¢e;; ‘ -

e
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“The Reasobns

(\

Untr}/fecently, the tradltlonal theory of Comparatlve
Advantage has experlenced w1despread acceptance althou;h ecmcmlc ?

. theorlsts are beglnnlng to con81der new p0531b111t1es for

) expl%‘nlng the occurrence of 1nternational trade.lh‘For . :

<

example, some - of the theorles and hypotheses 1nclude human Jg;f”.
capltal and the lgvel of research and deVelopment expendltu

“
withln a natlons economy

B f 'e'i I '"',‘,‘,, o
Much of the lmpetus for revlslng the dlrectfbn of
..research in 1nternat10nal trade theory is galned frdm the

. changlngucomplexity of world economlc condltions. In addltlbn
to the above, changlng thoughts have occurred becauSe of the
"”consternatlon surroundlng the Unlted States deflcr! ‘in :~f\

- Ealance of Payments, whlch to many trade crlt}cs lS a hlghly
‘unde51rable econom1C/posture.. Furthermore, the Balance of
Payments prbblem 1s hlnderlng other natlonal economles such

as the %flted Klngdom s. The Balance oﬂ Payments problem,‘”' |
1n 1tse1f,,has brought about developments towards changlng 'h'_;
the perceptrons of Comparative Advantage and other trade ;q'sf,_nr
/A ) The above discussxon presents some economlc ratronale ‘y

| that mlght p0881b1y support further theoretlcai research lnto
1nternationa1 trade.- However, what of the marketers,:f"i:
partlcularly those empl yed 1n the prlvate sector, who arev
’confronted w1éh the task of dec1ding howw,why and when to ffﬁi.fh}

exchange products or services w1th another country? For the f'



Y

. : b
- marketer\who 1s orlentated more towards the practlcal rather

.~ than the theonetlcal the problems of 31ft1ng through
. .
- numerous and complex»models of 1nternat10nal trade may be‘

: extremqu dlfflcult and unrewardlng 1n the long run.

Thus, thls paper-. shall.ﬁelve 1n§o some df the new

-

' areas and 1deas of 1nternat10nal trade Anc an attempt to .

—

!

' _extract economlc ratlonale whlch will be useful towards the

"»de51gn of a model of 1nternat10nal trade w1th practlcal

marketlng appllcatlons.'}’ - ." .

4

’_Toplcs of the Paper‘f

TOPlCS of dlscusslon in the pap }fwili include:

R & |
%\therature Review, Statement of Hypoth es, Assumptlons,

leltatlons and MethodOIOQYr De51gn and Theory of the Model, S

Data Analy51s and Conclu51ons.

P

]
s,

{0

AL
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FOOTNOTES TO THE INTRODUCTION

lLeontlef (195§ and 1956) presented ev1dence that
.contradlcted the traditional Theory of Comparatlve Advantage
where’' he‘concluded that the United States exported labor
. intensive products rather than capital intensive prgducts.. -
His research results were in direct contradlctlon of the
Heckscher-Ohlin Trade Model which used the traditional
.theoretjical assumptions of Comparative Advantage Theory
For '‘a more complete discussion see Wassily Leontief, "Domestic
Production and Foreign Trade: The American Cap1tal Position
Re-Examined." Proceedings of the American Philosophical

' Society, Vol. 97, No. 4, September 1953; and "Factor Proportions

and the .Structure of American Trade: Further" Theoretlcal and
- Empirical Evidence," Review of Economics and Statlstlcs, Vol.
: XXXVIII, No.-4, 1956 . : :

' 2See Federal Reserve Bank of Rlchmond,'"Changlng
Vlews of Gomparatlve Advantage." Monthly. Rev1ew, July 1972,
pp. 18~ 24 - , _ v . v

s

,

;g’.
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.T.’Of the traditlonal theorres of comparatlve advantage and to

.y

;Heckscher—Ohlln Trade Model

iCHA?TER»I'

LITERATURE RE’Q/T.EW

Most theories of international trade deal with the

ory of Comparatlve Advantagf in elther an expllc1t dr

1mplac1t manner. Th:;;/different theorles genérally tend
-to be mutually exciu 1veb,however, in sOme cases, they are

;not without slmllarltles The 51m11ar1t1es and dlfferences

between dlfferent theories of comparatlve advantage w'll

/ (

bec0me ev1dent durlng this chapter.;

4 Typlcally, the‘theorles attempt to sh0w that one

o ‘
country has or w1ll hav a comparatlve advantage over anot er -

country because of some aspect of the economyssuch as a

“

: hlghly spe01allzed‘research functlon or a more Capltal or '

labor 1nten51ve economy-< In general trade theorles 1ncor-‘

A,

;}porate one of two v1ews of comparatlve advantage, are'elther '

~the tradltlonal view qr the current v1ew.d.‘.'.

S e

The nurpose of thlS chapter w1ll be to rev1ew~some

*

*examlne some of the theorles whlch are currently 1n vogue.

1.

1 e

’. The'Heckscher—Ohlln model of trade i better knOWn to;«'

c e s

jeconomlsts as the Theory of Factor Pr?portlons. Generally, :
»fyfactor proportlons theory follows the assumptlons of trade DR

“orlglnally esLabllshed by’Rlcardo 1n the 18th,0entury.



Cotmy

A N .
The ob]ect1Ves of the model are two.fold ’ Flrstly,
'hthe model attempts uo predlct patterns of trade between
v‘countrles engag1ng>1n 1nternatlonal trade Secondiy, the
model attempts to 1nd1cate whlch countrles Wlll export a

partlcular product and 1n ‘what quantlty -

The model is- based prlmarlly on dlfferences in

relatLVe factor proportlons of countrles that are’ engaged

}

S in trade | - The model assumes that for each cohntry there are
'_.1dentlcal productlon functhns for the ‘same- product. |
fHowever, ‘the productlon functlons may vary among 1nd1y1dual
producers ' The proportlon of factor endowments between
'-coﬂhtrles are reflectpd 1nternatlonally in dlfferences of
pre-trade commodlty prlces '"Unless demand patterns dlffer
h‘51gn1flcant1y, a country w1ll hold ‘a comparatlve advantage
1n those products 1nten51ve in the countrles relatlvely |
abundant factors amd‘a comparatlu: dlsadvantage in those f"

{_
products 1nten51ve 1n 1ts relatlvely scarce factors,"z

The prlnc1pal advantage of the H-O model 1s\1ts .
relatrve srmpllclty. Nevertheless, thls 1nherent 51mp11c1ty%_lh'
‘causes some serlous dlsadvantages.j The dlsadvantage of the
- bmodel became apparent when 1t was unsu tantlated 1nfa test
| :f agalnst the aggregate trabe flows of several countrles. ‘

. Leontlef (1953 and 1956) 111ustrated thls proof when he "'
T‘found that 4”5;}_ contrary to most " cons1dered Judgement, the_nf”n“
h_tUnlted States exported 1abor-1nten§1ve products and 1mported g

-

rﬁucapltal intens;va proddbts.ffr ;h:

v



Qulte naturally, Leontlef's proof prompted new

' research into the area of trade theory by creatlng a certaln

amount of dlssatlsfactlon related to the predlctlve

‘, capabllltles of the Heckscher-ohlln Model The 1ack of:the

H- 0 model's predlctlve powers stem dlrectly from 1ts 1nab111tyf

[+

v{.to contend w1th comparatlve advantage 1n a dynamlc framework.

Domestic Demand as'an_;ndlcator Of".. - ) -
a Countries'’ Expoftrng Ablllty - -

Llnter (1961)' followrng the llnes of factor

‘endowment theory. "presented the hypothe81s that the

r

' v,volume of trade between two countrles 1s larger the closer

” natlonal demand pattern that accompanylng 31m¢iar levels o

.they are in terms of per capltaflncome-lto the export ‘

k)

potentlallty developed ln the two markets by the 51m11ar
A

t

I 3
'

of 1ncome.

Basev1 (1970) argues that the hypothesxs of Llnter

-is basrcally correct and goncludes in hls ownvstudy that,,

\

"domestic demand is a’ prerequlsrte to the development of an -

. . b.

export 1ndustry when the net prlce that can be obtalned in .

'forelgn markets is- below the mlnlmum aVerage cost, prov1ded

vthéf?oreign p11ce covers marg1nal cost before exportxng

~ )"

ridomestlc demand can be exp101ted monopolrstlcally and that

"7

ﬂ‘In hls summary, §95ev1 contlnues by statlng, “[it] has
lvbeen shoWn that a prlvate monopolist mlght not trade a product'7
,““,;that should be imported, that 1t mlght export too much of 1t, -;

. or even Expo;t 1t when in fact it should be wholiy consumed ;:’

.a:, : -5"
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g~ domestlcally and perhaps supplemented by 1mports.

Basev1 formulates hlS arguments on several 1mportant
"assumptlons. Because of the 51ze of so;e countrles economles,jf :
hthey are capable of economles of scale, however, the demand ‘
_'for 1nternatlonally standardlzed products allows\smaller
-'countrles to exp101t the 51tuat10¥fby,éroduc1ng standardlzed
’products for! exportlng and u.mportlng those produ%ts whlch are'
“not standarﬁlzed 9. In effect, the 1nternat10nal posrtlon of
a small country 1n terms of the 51ze of 1ts economy ylelds '

'1t a comparatlve advantage Aﬁf‘. B ::‘._%:{, CE ,g.;»*;h

The économles-of—scale hypothe51s was elaborated H

'upon by Drlze (1 60) rwho 1nqu1red 1nto tne export 1moort

performance of B\‘glum - He advanced the hypothe81s that small
‘countrles have a comparatlve advantage 1n products that are

"tlnternatlonally standardlzed and subject to economléijofw-“
, scale.zai.‘ ﬂn | ‘f' _.l”f f'h}' ,lf | 5,‘,;# e

' Hsu (1972L, not satlsfled w1th the extent of Basevm s
:,-hypothe51s development, presented hlS own v1ews on domestlc

-démand and the ablllty t° eXPOIt-lo ”Hsu suggested seVeral cpi'ﬁaflﬁ

.‘x_1mportant questrons that snould be consrdered.vt.f ;:h ;////3"
o (l) ‘What. about changes in domestlc demand? fm_';"‘f,.f‘v |
"sfp(2)p~0nce a commodlty lS exported, is domestic RN
v vffdemand Stlll needed? ]f-j&¢7 ;:73j1>1v3{ |
‘_T(jyﬁiﬂow w1ll a growxng ‘or- decllning domestlc demand
- ffor an industry s‘;;oducts affect 1ts export :

'Acompetitlvezjss?ll
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: The fundamental objectlve of Hsu 'S paoer is "to S
: ~ _ .
_ proV1de some tentatlve answers to these questlons and thus»'

to generallze the relationshlp*between domestlc demand and . )

1z 13

ﬂthe ablllty to export " . In order to accompllsh hlS o

»objectlve, 1tfwas necessary to émpand the tlme horlzon to

¥ l

'fac111tate 3 normatlve analysisx"Hsu reasoned that/
‘ ,
C TjIn ‘the. short-run, domestlc demand for a certaln good
- .. is determlne by 1t% riee 'and income. elasticities o
of demand, thewle eél’ of income, and. the dlstrlbutlon o
" of income. Other’ thlngs being equal, the demand for s

c increases.*that_ls. 1ts lncome elast1c1ty of demahd
is p081t1ve 14 . : , _

;*_For the long-run he contends.

_ as’ growth proc%eds, a stage W111 be reached ‘where
_the income. level dis high- enough to cause consumers”'
demand; to shlft to better. substltutes, such as. from
blcycles to motorcycles and then to autOmoblles 15

o v

Thus, Hsu concludes that OVer t1me, the 1ncome or

fﬂjgrowth elast1c1ty of demand for most oroducts of a given

‘o

»;vqualxty w1ll change from 9031t1ve to negat1Ve because 1nd1v1-i

16 Furthermore,ethere'

) {‘duals can afford better substltutes. '
. e ) R A e A

v,:i‘are three stages of growth concernlng a countrles ab111tyqt0> R

'ji!export,whlch are- (1) when domestlc demand emerges. (2) when

m..'

1'"domestic demand grows,_and, (3) when domestlc demand decllnes B

'and shlfts to better substltutes.;7;rjejjifg L;' _w;ff*
e e : :

;Human Skllls diﬁ‘c.fﬁfff“uf,:‘

Waehrer (1968» following the research of'"h\

‘amnormal good will increase when the level of income



"“f.“trade in new products or products ;ncorporatlng new technlques

1ndustr1es to the fact that the former 1ndustr1es employ a IR
| more sklll—lnten91ve laboféﬁix than do the latter 1ndustr1es.“20‘L'"

wgehrer 's analy51s was carrled out by constructlng
lwhat she * termed an 1ndustry Sklll 1ndex Thls index waszyﬁ'
.fcalculated by comblnlng several occupatlonal classe} such as‘
'professxonal technical and managerlal while excludlng
occupatlonal groups whlch wire not dlrectly assoc1ated wlth o
Jlthe manufacturlng process 1‘I‘hls portlon of the labor force
was then compared to the &ptal labor force as a percentage :‘.
1ndex.!]f1§ ;"f { "ﬂdi - ;'ﬂf jé{? '
o . LW s

Waehrer s prlnC1pal conclusron was- that she found ‘_7t;u’
Ca: 51gn1f1cant relatlonshlp between an 1ndustry s trade balance N
(exports less lmports) and 1ts Sklll ratlo £s~m$asured by

i S
her Sklll 1ndex.2l e

frTechnolqglcal GaP

For the most part, a technologlcal gap ln ﬁhe'-

‘ 1ndustr1es of tradlng countrles 1s v1ewed only as a temporary

.'»,comparatlve advantage.: Posner (1961) stated that, _"

"?1exlsts temporarlly due to an 1m1tat10n 1ag'" 22 Addltlonal J
;lfresearch by Hufbauer (1965) concluded that,'"lmpermanent |
icomﬁ%rce Whlch 1n1t1ally arlses from the exportlng nations

- A =

a‘;industrlal break-through, 13 prolonged by statxc and dynamxc
:f?fscale econcmies flowing from the break-through.?%3 ﬁ xffl;fgg"ﬁﬁf
' Further emplrical*evidence on_thls theord:was provided

and Vernon (1967) 25 fﬁﬁfj

-Tt[fby Kee31ng (1967) én@ﬁbY[éFgg@i ;Mé@i
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)Both studles 1ndlcated that an 1ndustry s trade performance .

' 1s hlghly correlated w1th 1ts expendltures on . research and

- \

6

development and w1th the number of sc1entlsts and englneers ‘

f engaged 1n R & D work as-a percentage of the total»lndustrlal

labor force .

¢

26 T -

Product Cycle d '-4'd_; ‘:;..‘

‘The Product Cyc}e Theory, alt ough simllar in’ some
& o

’respects to the Technologlcal Gap Theory, views comparatlve
[

advantage as a seé%entlal movement through tlme.. Essentlally, lrf
./‘v‘_ o

the»product-cycle 5heory relates changlng comparatlve'

j advantage to the evolvrng standardlzatlon of a product as 1t

-moves through three stages of development, namely, (1) new

s \wd“

—rproduct,‘(Z) matuﬁlng product, and (3) standardlzed product.:

N 4

The product-cycle model can, presumably, by consxderlng

the evolutlon of a product through the prdauctlon process,

'“'[.lllustrate whlch 1nputs of producthn become the comparatlve O

o advantage during the process of a product s sequentlal movement...

"f7FVernon (1967) 1llustrated the changlng ngture of comparatlve

'f;;advantage 1n the pmuhﬂt

*market requlrement 1n t'“

9.

\ cle by analy21ng the productron and

?roduct stage.?9 ,
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' CHAPTER II
' STATEMENT OF HYPOTHESES . = . | -

"Orlgln of Hypotheses

‘The 1mpetus for the hypothese% orglnate from a well-.

'known author 1n the fleld of market;ng, George w Robblns,l'

‘y'who stated. oA R _‘.'v'“X\;ﬁ,

~ The superf1c1al explanatlon posed by the surplus
.. . hypothesis is td. be found in the contemporary -and
. 7. popular. notion that foreign trade exists because
- of .surpluses resulting from division of labor when
. in fact 1t is -quite the other way around 2

‘:i Wlthln hlS statement Robblns deals w1th two hypotheses‘

B fof trade. The flrst hypothe51s 1s that trade is caused by h"
. J t r

surpluses arlslng frdm the d1v1s10n of labor and the second

‘ra'he states, whlle dlscountlng the flrst, is that trade is:
Cr iy

. i

A -

’Acaused by demand and d1V1s10n of 1abor.,v

t,f*“ Robblns dlSCUSSGS the concepts—and origlns of tradlng

/’ .

37f7ffrom a hlstorxcal perspect;ve when he suggests that trade

N
R

'-ﬁoccurred w1th1n/pr1m1tive soc1eties because of demand and >

Vf~\d1v151on of labor.. He eiaborates by suggestlng that one

ffgroup of 1ndivlduals may make baskets more efflclently than_a»ﬂ':“f

'-”Stanother group makes pots,.hence, the former group trades

"'fbaskets for the latter group s péts.-i;“‘

However, Robblns hypothesls that trade occurs becausef;i .

”i_of demand and divisxon of f%hgﬁgas contradrpted by the fact

’:fﬁ{that trade 1s tWO“Slded.. In otherdwords,tnot only does trade b
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< . L
’requlre a’ demand but it also requlres a supply. It would

» seem, then, that RObblnS prlma faC1e case for the reasons_

for trade are at best doubtful v R -Ah f 'NT im .kh‘.'

| The hypotheses are taken from Robblns statement |
because he offers only OplnlOnS about the oglglns of‘trade
;‘whlch are unsupported by emplrlcal analys1s . At“thls juncture;:
lt uould be convenlent to tentat1Vely state the hypotheses *®

| 1n the follow1ng manner"-

&
*yq

(l) Trade is caused by demand ar131ng from d1v131on
| of labor. y | "'1‘< ff‘;» : ;4 |
(2) Trade is caused by supply arlslng from lelSlon
E dvi_rl of)labor. | |
‘ﬁéweQer}‘a study of the above hypotheses would be premature
and would in all probablllty, provrde only superf1c1al :
“P-results.- Thls 1s because of Robblns hlstorlcal perspectlve
- on trade and h1s concept Of\lelSlOn of labor ' The historlcal
orlentatlon 1n explalnlng the deVelopment of trade 1s ;_gf
!'|1nadequate 1n a modern context because of 1ts Sme11c1ty w1th
respect to the complexity of world trade as 1t presently
eXLStS.: The notlon of prlmltlve diV1s;on of labor must be
updated to prov1de a more modern perspectlve.;:Thus, for the 5pﬁhf
purpose of thls thesis, the natlonal and 1nternat10nal asepcts
of d1v1wlon of labor mustlbe con31dered . éh‘fﬁp.f?fff“"' Al
| ’fAlbOn a national scale,74d1v1510n of labor 1s llmlted by

¢

the extent of the mark?l.f

QWhere dﬁ/asion of labor 1s the i:r;f¢[7

specialization of product lines.aor alternatxvely, the
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specialization of:. labor for making an individual product.-

"To.a,certain éxtent,,divisiqn Of’lébér‘is'l;mited‘ﬁy the
.avaiiability:anréébquéé iﬁ’ahlecqném&,éubh‘§5‘féw méterialsr
: cépitél anddiabor;'.FQr-ékample)‘éonsidetithfeg bagic fécto?s

.’vbf’pfoduétiqn; laéd;.iabdr and_capital.  fhe;e3faqtofs are
"répresénfed_sdhéﬁaﬁically in Figuré 1 és»a-siﬁplifigd»lineagﬂ

- . . NN

prggfam problem;._

FIGURE 1 -

e

' .¢v,~v‘ : et L E
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The three factors 1nteract such that a domestlc ’v >

"]:poss1b111ty set for goods and serv1ces is represented by the

‘shaded area defined.as flgure BACDEF . Th;s 'shaded area

kgglustrates the total domestiC’prodnction'of-an economy-where

__3,a certaln portlon will be for export Alternatively,'domestic/

productlon may not be suff1c1ent for the necessary level of

domestlc consumptlon,requlrlng that a certaln quantlty of
»”bds or serv1ces be 1mported | A
Clearly, when con31der1ng the total natlonal econony,\"
d1v1510n of labor 15 limited not only by the extent of the’
market, but.alSOnby the availahility of economic reSOUrces o
':whlch may effectlvely be utlllzed | | .
| Professor Robblns v1ew of lelSlqn of labor tends to
be mlcro -economic rather than“macro economlc and 1t becomes
' necessary to, con51der the second aspect of lelSlon of 1abor‘3
'whlch is 1ts 1nternat10nal content.- | | -
| On a global scale, dlfferent varlables will 1nteract‘
between countrles de51r1ng to trade,whlch wlll elther
'ﬂpromote or reduce the 1ncent1ve to trade. Some of these
h'varlables mlght 1nclude. tranSportat1on costs, tarlff rates,’
{quotas, taxes, and exchange rates to nameé¥on Y"a few. 1 ;".Jfl
' 'Flgure 1. may: now. be expanded to 111ustrate a 51mp11f1ed

' tradlng relatlonshlp between two countrles and the 1nternatlon—v

‘al aspects of division’ of”labor, ,_,'



‘;'Awhere Country B w111 export w1dgets and Country A will 1mport :

FIGURE 2

2 b

CCOUNTRY B . "COUNTRY A

BLACK .\0 .. ‘ ; A . L o 4 .
O o
EFFEYET > cz? / { [\\ ,‘_;'7'0- o
TRADE < A
T NN

5 LA

o SOURCE;j o B, Sp_rag ins’

From Flgure 2, assume that country A cannot produce o

[

nough of a partlcular product, say w1dgets, and therefore

-must 1mport them to supplement domestlc productlon.' Country
'JB is w1111ng to provxde the requlred amount of w1dgets to B
[_Country A. Because oﬁ the'"Black Box/%ffect of Trade

: Countrles A and B are able to arrlve at some mutual agreement f;'

K
.them at‘some Sp€leled exchange rate, tarlff structure and so on.

'.v‘
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" Unfortunately, the economlc'nature of d1v151on of |
labor is not adequate for de51gn1ng a model of 1nternatlonal
trade because it is prlmarlly a micro approach to analyzlng
condltlons ex1st1ng w1th1n a natlonal economic system and not )
readlly appllcable to countrles in. the 1nternat10nal env1rdn-;
ment Recognlzlng such an 1nadequacy, the purpose of the _,1t'

" dlscu3810n has been to prov1de the basis for transformlng thep

economlc concept of d1v151on of 1abor to a marketlng concept
‘ '

‘wh;ch may . be used in des1gn1ng a model of 1nternat10na1 trade.d.'

"Therefore, rather than con51der1ng lelSlon of labor in 1ts) ’

Ld /

pure economlc form, thls portlon of the hypotheses w111 be

-‘excluded and 1n 1ts place 1nd1cators of economlc act1v1ty
co : b
'__and performance, both domestlc and 1nternat10nal, shall be
E substltuted . R Y

. ~

The Final ReSearch7HYpotheses,‘ R s'--ugya‘“f

.}Research Hypothesls I

: Trade is. caused by Demand 1nf1uenced by Indlcators -
o of Economlc Act1v1ty.- s : - i

'Research Hypothe31s II

. 7Trade is causez by Supply 1nfluenced by Indlcators *i
'Eyof Economlc Ac 1v1ty._,' L _ S

where . R o
utiz(lj Demand 1s s1m11ar to 1mports of a country

fthZ). SuPPIY ls sxmllar to exports of a country.v:



| v B ‘ 2]".
In order to expedlte analys1s of .the hypotheses, a

corollary w1ll be added.

An 1ndlcator of Economlc Act1v1ty is a suff1c1ent

" but not a necessary condltlon for the occurrence of ;"
'1nternat10nal trade.‘. : . = o

’The purpose of the corollary is to. add some latltude
‘ for flexiblllty when 1nterpret1ng the emplrlcal results

‘and for acceptlng or rejectlng the flnal hypotheses The_

‘5.-hypotheses thhout the corollary w111 be cons;dered Strong

'AzForm Hypotheses and the hypotheses w1th the corollary

;addltlon w1ll be con51dered Weak Form Hypotheses.

The addltlon of the corollary 1s necessary because

'»pa number of varlablés w111 be con51dered whlch repreSent

4’Z‘dlfferentcmeasurements of economlc acthrty. Any one of

\

) these varlables, 51ngu1ar1y or rn assoblatlon, may or may

'ﬁnot have an effect on a. p0331ble relatlonshlp eX1st1ng between .

'ftradlng countrles.-.37
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e CHAPTER III .,

~ DESIGN AND THEORY OF THE MODEL '4';g_

1A3sunptiOnsd | |

| | | When consxderlng a subJect of such complexlty as -"‘
'5lnternat10nal trade, lt becomes necessary that a model or.
;ftheory be de51gned upon a ba31s of assumptlons.: Some o{ the i

'jdassumptlons afzdrlgorous while others are not and may

,~eventually be relaxed. The necess1ty of formulatlng

., assumptlons is apparent when one reallzes that the multltude . i

41'of p0351ble varlables that may be con31dered 1n an analy31s
create a 1abry1nth of related and non—related varlables. Thef:
3task of de01pher1ng and 1nterpret1ng‘$he cause and efTect

_-relatlonshlps 1n a model con31st1ng of a large number of.

.o,

‘:*,_varlables would at best be monumental if not 1m90351ble.',;f"

_-Thus, it w111 be de51rab1e to ultlmately have as sxmple a
aa:model as pOSSlble where the 1ntent 1s to Optlmlze 1ts fﬂ7

B R

Equlllbrlum conditlons._\ Countrles engaging 1n

1nternatlonal trade w;ll elther produce a glven quantlty of :t,;h rf

'ﬁif:from othervcountries.



f»f\ o .j‘_ '.hn, ]‘,A" ~_';_n 1{h';a j A_“Lf' ; ‘. ~24

.

"5 If any glVen country 1ncreases 1ts exports of a product'
to another country, 1t w1ll create a- condltlon 1n the world

{'where the exports of all other countrles, for that product,

o wlll be reduced. The equlllbrlum condltlon among the affected

"rcountrles is compensated for by readjustments of 1nternat10nal
'7var1ables such: as the exchange rate and tarlffs. The, N |
'freadjustment of theSe factors plus many others, allows the‘;
faffected countrles to return to the equlllbrlum condltlon.‘
‘When ‘the 1nternatlonal economlc env1ronment readjusts to.

'equlllbrlum condltlons,’the country that orlglnally 1ncreased
'.1ts exports'now‘competes on the same basxs as. before 1t '

‘v:ﬁ_.lncreased exports._.\ L S - \ o

s R _ e | N

Kl

No barrlers to trade._ In an effort to keep the model

;” as 51mp1e as p0351b1e, no exOgenous or endogenous varlables
. Ik

'7‘such as taxes, transportatlon costs, quotas and tarlffs are “Vr_ﬁﬁ,d

" Q.to be considered. Informatlon and communlcatlon do not

’constltute barrlers to trade. Furthermore, it 1s assumed that

'i'trade exlsts wlthout politlcal 1nterference/

R

el

ConsumerApreferences. Consumer preferences and tastes jgf-a

j;jare assumed'to be given.,ng3,:,§fd, ¢1f£}1?75~“ B AR
o Multlcountry model and one product_}(The eleven :

The above 5

‘ahtomob les.»




. . x , | i’_ b f' : , : :25/'
lcountrles, excludlng Canada, were selected because they have
- a tradlng hlstory with Canada in automoblles that spans a.

.perlod of elghteen years.i The selected countrles have )

' relatlvely mature economles whlch support a. manufacturmg or. |
assa&ﬂ;ng;urmsuqr Automoblles were chosen as the traded product j..
;prlmarlly’by default because lt was one of the few durable | N

"products requlrlng an industrlal base that has been produc%i

'by the eleven countrles over a perlod of tlme.f'f

© Limitations .. . . _"; DR
R Data. For the purposes of thls paper, xndlcators of R

' :Economlc Act1V1ty shall be deflned to consist of the followlng hbif

"iﬂvarlables. Export Value, Import Value, Balance of Trade #l

',m;(exports less 1mpbrts of automoblles), Balance of Trade #2

l{(total exports less 1mports, F 0. .B. ), GrOSs Domestlc Product,"

M’

o

'ff'Gross Natlohal Product, Natlonal Indome, Prlvate Consumptlon,‘

“ Exchange Rate, International Reservés, Bank Rate, POpulatlon.j_V,T'

‘tf‘LabOr and Capltal.liwg]f:;ttf_yu:¢:fi~lff“:Atff; Af;;_jl,j'r;gff;"
e The ab0ve varlables were selected after a rev1ew of

flnternational trade llterature and have elther a strong

S i

fqﬁ*theqretxcal'base in economacs or marketlng to Justafy mclu.'s;ion.;~_._.A-.i

'ﬁ”@The Yariables‘cover aﬂtlme perloduof elghteen years, f:om

R T ' ‘ 5 5»3;_s,,.-
”afrommthe ,ollowing publlcations__Statlstlcs”Canada,1 1nter-* R



°“dlsCUSSlOn of the dlfferent varlablé; will be undertaken |
hfurther on in thls chapter.' A | .
| No doubt there are other 1mportant varlables whlch
.',may have been omltted, hjbever,_addltional varlables would
i¥tend to unnecessarlly compllcate the model de31gn even though
' _the explanatory powex of the model may be 1ncreased. ﬁowever,

: the adequacy of yarlable selectron shall be determlned during

| the course of the analy51s.hf'

A'M1551ng Data Observat;ons ;*4

Because of 1rregular or incon51stent reoortlng, some

»

'lpses of data have occurred These m1551ng data observatlons
Hfhave been estlmated accordlng to generally accepted methods of

-

51nterpolat10n and extrapolatlon (see Appendlx II for methods

fhf of estlmatlng data p01nts and a llstlng of the estlmated

[yfdata observatlons)., ;'"" ‘.,

”,Contamlnated Data | e .
.’t; OVer time, deflnlt;ons of the varlables used by -
t'StatlSthS Canada, IMF and ILO may change,requlrlng readjustments

-Tln the method of calculatlon. The redeflnltién of varlables

fg;may cause the data serzes to lose some of 1ts homogeneous

v'fjcharacter.; If thls is’ 1n fact the case. 1t will become :tﬁ,;}thrhi

”fffeV1dent in the data analysis,ajffﬁ




.prlmarlly because of TYPE I Statlstlcal errors. The.smallr -
‘vnumber of observatlons a35001ated w1th a large number of ‘ W
bgvar;ables creates dlfflculty 1n the use of certaln computer g
'programs. Prd@rams such’ as MULﬁlﬂ,whlch is used to compare
covarlance matrlces,requlres a large number of degrees of ” |
: S
h~freedom Wthh are . not avallable 1n the'eﬂghteen-%g f0urteen (l&dA)
hdata matrlx . . l’ g v” : :
Other llmltations arlslng from the small data sample rcl
;.are concerned w1th manlpulatlons of the data For example, N
"each 1nstance where an observatlon ‘is’ lost through dlfferen-'“

c1ng, 1nterpretat10n of results w1ll become 1ncrea51ngly

' Me'th’odoidgy‘_- 3 o

| f Formulatlon of hypotheses.i The flrst task 1n the

7{fwr1t1ng of thls thes1s was to begrn w1th two hypotheses
l.h:'whlch formed the b381c foundatlon of the research,v The vfﬁtlef?'

‘%ihypotheses, belng in a hlstorlcal perspectlve, were updated (h
r;{to prov1de a modern marketlng orlentatlon.l Once the hypothesesugf”
"rﬁwere formulated, deflnltlons were developed and then a research .

id?jlstudy was undertaken to select the Qarlables Wthh were used

.l\

1n the mOdel deszgn;




p!‘to-the one developed in'this:paper,iwereqhighly‘correlated " f’
as a functlon of- tlme (see Appendlx Iv ) n regre551on study
‘ ,'prOVlded further eV1dence that there was a hlgh correlatlon '
-_tbetween dependent and lndependeht varlables,also for the :
bove reason.p Because varlables are hlghly correlated over‘
.Utlme, the true‘relatlonshlp between varlables was not apparent.al<j
I‘jIn order to c1rcumvent thlS problem, it was necessary to _h,nf -
'1nduce statlonarlty by taklng the flrst\dafference of the
fdata and conveftlng observatlons to natural 1ogs (see :
“a;Appendlx III for flrst dlfference and natural log computer“l;

. . . . -

..programs)

Statlstlcal techniques The follow1ng statlstlcal

O

'1i;'methods were used to analyze data- covarlance analysxs, factor"j'

"analy51s, factor scores and regresslon ana1y51s.

I AR R . . - eooeg o

T?’Theoretical ue51gn of the Model

A ”?ursuant to the nypotheses developed 1n Chapterh.

wsﬁfII.tWO models of trade will be formulated.i mhe flrst mddel
1lfof trade deals thh exports, where the export quantlty 1s a "-

| ‘?lfunctlon of Indlcators of Economlc Act1v1ty. The second model ?7L

ijf}of trade deals w1th imports, where the 1mport quantlty 13 a |

Zufd{functlon of Indlcators of Economlc Act1V1ty. Two models '

;5af;are developed because trade 1s a two-éided transactlon requlrlnq

fiffa purbhase}”nd avsale,where-exports represent 'Urasale and

lmports represent the’purchase'between two countrles.elsf~u“f‘“ -



N .29
éhe problem presented 1n the development‘of -the models
pls to determlne Canada s aggregate tradlng relatlonshlp“qlth
lten coultrlés and ten countrles 1nd1v1dual tradlng relatlon-
-shlps w1th Canada See Flgures 3 and’ 4.‘ | v |
Flgures 5 to 15 1llustrate the changlng export and
'import curves for all countrles in the models over an \

elghteen-year perlod

mfIndi&abors OfﬁEconomio'Aothltyj »

The prlmary problem 1n the model de51gn is to deVelop
“5 workable explanatlon of Indlcators of Economlc‘Act1v1ty.
“.On%e thls has been aocompllshed the results w111 be used 1n.

‘”a regress&on analysis to determlne if a mathematlcal relatlon-f"

| shlp ex1sts between Indlcators of Economlc ACthlty and exports‘_fi‘

“,-and 1mports of automoblles. For the purpose of thlS paper,'f

'lc Act1v1ty shall be composed of fourteen

.'“Variablesg i now be dlscussed
e LT s L : SR
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29 The total dollar value of aIl auto-

mobileS'export{j *; by the countrles in the modelﬁ S o
. Export Valhe‘iei ﬁn the model to determlne whether o 'f

;fsts Wlth other varlables in the LT

F Y
,Jg perspectlve, Lt w111 be de31rab1e ;f«,“3
£ a relathnShlp exlsts between the value '

Y

Y “’j\;“{/

"‘Of automqblg 1hhe quantlty of automobllesrexported to E -

another counw' }for example, 1n some countrles where the i .fji

levels of 1n0€_ : d‘consumptlon are higher 1n a Ielatlve L,
."sense than othé fountrles, the value of automoblies méy not e
.:be,au d¢°4¢1n9]; ior fOr a: purchase.4 Alternatlvely, for REE B

'E_mebiléSfiméefth fles 1n the models.u The 1mport




- N
Con51deratlon of a country S Balance of. Trade in*
'2cautomob11es is 1mportant to the marketer because 1t prOV1des‘
'some 1nformat10n as to,whether the market 1s acce381ble by

o 4. . e 3

1mport1ng automohiles 0xr; 1f 1t produces suff1c1ent quantltles'

*'fto satisfy domestlc demand and therefore may ‘be: 1nacce351ble.d5f-7

e o

Balance of trade #2.. The total Value of»all exports,h
;less 1mports, F O B., for each country annually |

The major reason for ancludlng thls varlable 1n the

model 1s that it is de51rabre to haVe an- 1nd1cator of a h.'

. . \
COUntry s trade pos1tlon v1s-a v1s bther countrles in the
world It w1ll also be useful to determlne 1f a relatlonshlp

Lg.exists between the total balance of trade and other varlablesll'

,

=

'an the model and what a p0551ble relatronshlp mlght mean to ‘
5fthaJ1nternatlonal marketer. L

e;fgé; The total balance of trade p051t10n of a country 1s

Ce
.2

,u'lmportant to the marketer because 1f governments of countrxes};}?f

) ¢attempt to alter éheir total tradefposltlon with respect to,

i;lother countrles 1q the world(lt could have the effect of

e-encouraging or dlscouraglng 1nternat10na1\\ ade.d‘f

=



GroSs National'Product Gross'National Product isub

qual to the sum of final products such as consumptlon and
gross 1nvestment (whlch is the sum of the 1ncrease in

inventorles and gross blrths, or production of bulldlngs and p?-'

- equlpment) , On a per caplta basls, many economlcsts v1ew |

G,N.P as’ a surtogate neasure of economlc well belng.

For the marketer,vthe level of G. N P. 1n a country j

. Tt

,rnmy have a 51gn1f1cant relatlonshlp to the quantlty of
| automobxles that are exported or 1mported Tentatlvely,

“w1ll be suggested that 1f a. country 1s above a certaln level

d ‘

jjof G N P., 1t w1ll be able to export or 1mport automoblles.

' o

. however, 1f a’ country is below some spec1f1ed 1evel of G N P.,
_ it w1ll be able to export or 1mport automoblles only on a L

S 11m1ted scale.__’.V,, -fvf.df*_-ff'”;"

In an economlc context, Professors Samuelson and

”SCOtt have stated that,'"ln an open economy llke Canada s,*”z

™~

’changes 1n natlonal 1ncome can often be traced back to e

changes 1n exports or. 1mports "7 8

I . -

L C)



”:Gross domes 1cfproduct Gross Domestlc Product is "
- equal to G.N.P. /}égs the va@ue of exports or the level of

'.productiOn whiéh 1s»£ortdomest1c-use;only. ‘"Gross.NatlonaL;‘

P - - . o S

fthe summary of the revenues from domestic
9 N T .

"

iProduct '

prod tlon of flnlshed goods and serV1ces )

f/'b"i . Because G D.P. is a component part of G N P. a hlgh

» degree of multlcolllnearlty exists between the two varlables.“d
AHoweVer, G.D. P . is 1nc1uded in the model de51gn for twod.
‘reasons. The flrst reason 1s to- determlne whlch varlable

" has the greatest explanatory power in terms of the percentage
_Qf varlance each can account for in-a mathematlcal relat10n~-

,'shlp The second reason is to determlne 1f a relat10nsh1pé//}<

ex1sts between the level of domestlc productlon and expor

*and 1mports.. ‘ _
v - For example,‘lf the elast1c1ty coeff1c1en_ of G.D. P...
isegreater than 1 in the export model, then 1t mrght be assgmed
'rthat changes 1n export quantrty would be related to changes'I ‘
vlntGoD P » On the other hand, lf the elastlclty coeffxc1eﬁt

bi?ls less than l for G D P., the relatlonshlp would be '
T‘Proport:l.onatel)( less.l 5~' L R .

.' The above 1nformatlon, 1f vermﬁled by the model,
ﬁ°wougd prov;de valuable 1nformat10n to a marketer who is

f attemptxng to dec1de 1f the productlve capac1ty of a country'

tis sufflcient enough to satisfy domestlc requlrementsn o

a



iNational income. *Natlonal Income 1ncludes all

»incomes,earned' It 1ncludes wages, rent, 1nterest and
proflt, but also soc1al seCurlty payments, corporate proflts

taxes, and retalned corporate earnlngg W10 -9

- "The natlonal 1ncome 1s a concept of fundamental
.1mportance, 1t represengs for the economy as a whole the.
-amount of 1ncome earned by the owners ‘of econOmlc resources
(land labor and Capltal) 1n return for supplylng the servxces
"tof these resources to the productlve unlts of ‘the economy "11.
"The natlonal 1ncome 1s both a measure of product/%xn the sense‘.
l-that 1t represents the factor cost of the current output) -
and a measure of money 1ncome earned by the factors of :
Productlon w12 rt; ;a;f~ h : ":”'1»fs"'dv‘ Q:'Ahf- ;;f;lr'
o Natlonal Income, belng a component paft of Gross Ht cﬂ.ﬂh

Nat10nal Product, Wlll have a iagniflcant relatlonshlp w1th

o G.N. P. beeause of the multlcollearlty exlstlng between the

1 4

two varlables., NeVertheless, Natlonal Income has been lncluded . .
1n the model desxgn for reasons 31milar to those dlscussed

under Gross Domestlc Product.’.'

ks .
ey

' | ﬁrrvate consumptxon.df”Consumptxon is’ held to be a
function of disposable 1ncomez;iV/ Generally, the 1eve1 of |
prlvate consumption anan economy is determined by the level
of income. When there 13 a rise 1n the level of income, ”
there is a»propor‘ionate rise in the 1evels of consumptlon S

and savings,A

Prifate consumption 1n a country represents the




| | | - 48
_total value of monles spent by 1nd1V1duals and prlvate |
‘organlzatlons for the purchase of goods and serv1ces..‘

| Prlvate consumptlon offers a great amount of B

- potentlally useful 1nformat10n to the 1nternatlonal marketer.:
ThlS 1nformat10n is 1mportant because a. marketer w1ll be
.-1nterested 1n know1ng 1f a proportlonate rise 1n prlvate'

_ consumptlon, measured by 1ts elastlclty coefflclent,rw1ll o

.ﬁlnduce a correspondlng rlse in the leVel of exports or 1mports._~

T

"_Furthermore, does prlvate consumptlon comblne Wlth other
-varlables ln the model such as the bank rate of a partlcular

‘{.COuntry? ;;?

i
¢t

Exchange rate.‘ The exchange rate is’ that rate at

}‘whrch one country s currency may be exchanged for another
:country 5 currency. The rate of exchange between any given}
.htwo countrles 1s determlned each day by supply and demand-u;-
Z Pearce contends that,l"there exists some prdce at w

‘”whlch dollars (1 e., Canadlan) can be bought fcr pounds

(1 e. Brltish) "14 “He further states,-"tu t the real

ks




"]and that the parallel prlces for a commodlty of the United vd‘

Klngdom can be measured in pounds by the ratio »

"114.
;.C'I‘z | B S S
e L-f' S .J:;__ _ ‘ y._

'“f | .vd”' In Order for trade to - take place, the currency
;Lf one country must be converted 1nto the currency of the '

ther where

f'fg‘e .# xchange ratgf’
"Assumlng that an agreement between the two countrles can be

'x?made .

. 4.,\ \\ | p2 = eqz - ‘ Hg.- | - - "\. ‘o | v, . .l - oL -

- ;fwhere the currency of Canada now equals the currency of the
e ol Sl s
']Unlted Klngdom.,: 'f'“,: f‘.iA : ‘fcf,_" ‘ _{ ﬁfﬂiﬂf_“ s

3

According to Pearce,Bthere are four pOSSible ways_b?.“

17.

',trade may move agalnst Canada._} The prlce ratio, pl/eqz

w111 fall. if BT L e
ii,l////\ Pz falls, or 4cgi*f]_'{[:f7:"

N '1ghrfbl;{e‘risea,po;_ c"ﬁfdf}
t#§f77'f?55@#)‘ qz rlses. or R o

PR

Sy any, combinatipn of the above-_ ) o

between tradingihountries

o




_ | .50 ..
hlS not favorable, the 1ncent1ve to trade w1ll be reduce& 18

For the purpose of thls thesxs, the exchange between

’-Canada and. each of the ten countrles shall be used However, o
| czln order t° prevent a Singular matrlx 1n the Canada model,-hf
u'the exchange rate between Uhlted States and C&nada shall be o

v . e

,vused BN

Internatlonal resérves.( Internatlonal Reserves

v"f,are funds created and managed by the Internat10nal Monetary

',.Fund where the objectlve 1s to make it p0581b1e for countrles. -

4r»with llmlted forelgn reserves to flnance short-run and

'1j tran31t10nal def1c1ts.~>, -

Typlcally, countrxes that have a large volume of

o lnternatlonal trade w111 be able to collect forelgn currency

‘:~from other countrles whxch they 1n turn use to purchase o

;fgoods from thelr trading partners. However, 1f the volume of

",ftrade 18 not great enough to realize suffxcient quanﬁifles

55 Coe
of foreign currency for a country ‘to 1mport goods, then L

h=]financing from the Internatlonal Reserves would allow :

"”countrles to enqige in trade.

| The’concept of International Keserves for marketing




ifto engage in internationalitrade«-_ '7‘rfis

Bank rate. }éhe bank rate is that rate ofcxnterest |
whlch the Bank of Canada (and other Central Banks) charges e
for 1oans and advances, and Wthh is varled by the Bank as ;t;-'*"
part of 1ts monetary pollcy. 20" fﬂ : | | _ .h
: | .The’ theoret1ca1 appeal of using the bank rate ln the ;rj?;}
:7,,Q,mode1 design is that 1t is One of the prlnclpal tools used .
) 1n regulating the activ1ty 1n a natronal ec0nomy For .3fjti°a
example, if the economy J.S 1n an mflatlonary trend ‘the ‘bank :
1r rate may be 1ncreased to reduce 1nflatlonary action.t h. y
| Conversély, 1f the economy 1s 1n a rece331onary trend, the n
bank rate mlght be lowered to stxmulate actrvxty w1th1n the
economy._;fy F"a'/,;“};{_,;fhkﬁr n‘ :_ ,“._,,n,
TR The marketlngorationale for includlng the bank rate |
‘};:oin the model desxgn 18 because consumers 1n a country generallyik%ir

finance the purchase of automoblles over seVeral yearSJ' Foq o

many consumers, the abllity to borrow funds, and thelavail-;*““*

| abllity oflmoney for borrow;ng‘pur“ses 1”11*be regulated




':*fffegidenfs;'f'n;q . fa,in”,“,:"“l o _‘~a S ‘.41;~ |
h This varlable 1s 1ncluded because it represents the /
v ;.total potentlal market for‘tradlng automoblles 1n each |

country.;

\;5‘ Labor. Labor is deflned to be the total employable'

N '9,.9 2

s

L labor force 1n a- country. ~ | : e
: Labor 1s 1ncluded 1n the model to determlne if a “-'~.
N relatronshlp exlsts between lt and the quantlty of automoblles |
"e,;b:exportEd and lmPOrted In addltlon, the labor force of an L__jefiiﬁ
. economy represents that portlog of the populatlon who are SRR
wage earners and who have the economlc resources in the form h‘h{{v
.of 1ncome whlch 1s used to purchase goods and serv1cesj}’k."‘ o
Capltal.. For the purpose of thls paper, capltal shall
be deflned as the aggregate sum of the follow;ng statlstlcs':t'
forelgn assets, clalms on government, uncla381f1ed assets, vp/; -

7-,: reserve money (Central Banks), government deposrts, reserves B

(Chartered Banks), clalms on government, foreign branch

- et e

accounts, demand deposits, personal savzngs deposits,




. N "|_".
‘y K

rg_context bnt rather from a marketlng persoectlve._ki.*l .
From an economlc V1ew, there ‘are two- deflnltlons of

f.capital Wthh have been dlscussed by Pearce.?%t o
R Money capltal.lls the money requlred to. rent workvv

-in progress from some other communlty already
,.establlshed , _ R

“‘l.Stock of Capltalﬂ

"1.fxa)* money Orlglnally subscrlbed by shareholders.tu

he - current "value of . work-ln-progress and AT
p'rt—worn equlpment.-;_ab,u ."m~>->- T Hun;y_‘,[;f

. (C) some proper aggregate Of maturity time Of baSJ.C
i «factors in all currently Operatlng processes..u

f7jd) productlve processes currently 1n demand
f:fPearce ooncjudes that, "the quantity of capltal endowment
n;fls the valu of equlpment and work—ln-progress whxch 19 fjf'

S Clearly, Pearce s deflnltlon of capltal endowment
’-vuiand the surrogate deflnltxon are-not 31m11ar.; Unfortunatelyf;jﬁy[,g

. lnvery few countries attempt to-calculateﬁalmeasure of oapltal’if7~fsf
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"[ however, 1t 15 the relatlonshlp of cap1ta1 to otggr variables
N in the model and not 1ts prec1se calculatlon. i e
| ' The surrogate’measure of capltal 1n the model whlch 15

g .
: important to detenmne 1f a sxgm.f:.cant relatlonshlp exl.sts '

E between the varlable and the quantlty of goods a country

4f fproduces for exportlng Alternatlvely,.xf the quantlty of

e

cap1tal lS not suffLC1ent to produce the requlred ampunt ‘for ;ut""'

i domestlc requlrements, 1t Wlll be de31rab1e to determlne

'”ff5Test w111 be used to determlne 1f the covarlance ﬁgtrices'f; *

: f_' of each country aaw srmrlar.mi

»1f a SLgnlflcant relatlonship ex1sts between the surrogate t”':f;,

faffor capltal and 1mports of a country | Tffirilnf‘f;7e¢?[ﬁ’

-'.. 5. e

‘ COvarlance ana1131s._ Bartlett s aomogenelty Dispersio <

23

Equlvalence testlng of




'F3Cf°r“3n31YSis;. The purp05e and goal of factor ,,,‘;ﬁ?"

analy51s has been stated by Comrey as belng j”

]"tO lsolate constructs that have a’ great 1ntr1n51c
" value for .the purposes of bulldlng a science. The
‘purpose of factor analysis is to isolate constructs
- that can be shown to be superlor to others in o o

f_'certaln deflned Ways 24 /_fw- S

From Comrey 8 statement, two 1mportant facts are ev1dent.
Flrstly, 1t 1s possible to reduce the or1g1na1 and somewhatdt"
unwleldy matr;x to sdpethlng less than the orlginal .Thetgn
'#'f advantage of u81ng factor analy51s 1s 1n 1ts ab;llty to
Y“If 91mp11fy the research process.~“:'
d | 1 The second ratlonale for u51ng factor analysxsdls..
that it comblnes varxables 1n a matrlx Whlch .are’ 11ke each o
other or which are hlghly correlated among themselves.a" n

I R

RegreSSLOn analy51s.3 The theoretical justlflcatlon forf'

usxng regresslon analys1s 1s that 1t is the method by which

'f?f; the null hypotheses will be testedffgﬁ

Further, by utliizlng regresslon analysls 1t can be L

e determlned whetherjoa,notsdVslgnificant mathematical relation-yﬁt

'”;3 ship exists between thewdependent and independent varlables.rrr;d




'f-an unlagged model is, to detErmlne if a;slmultaneous relatlon-' |
;'ivShlp exists between the dependent and 1ndependent varlables.;&
| There are, however, a number of potentlal problemsfv7‘
fdf whlch mlght occur and not be ev1dent 1n an unlagged model. }-A
_hSome of these problems 1nclude stock-plllng of automoblles ,‘f&;
‘;uand 1nventory management.. Another p0551ble problem whlch S
*'could arlse is that European automoblles enter the market at

'the beglnnlng of a new calendar year whereas domestlcfauto-

‘;[ moblles enter the market four months earllerr;fc“i‘ _\
B Otﬂﬂl'potentlal problems may be those'of an economlc
l“?nature where consumers 1n a country are able to purchase o
;hiautomoblles only over an extended perrod of trme. Because
.ijof the demand for automoblles, consumers may be requlred to
ivorder well ‘in adyance of productlon dates.'j;” 5 .
’i}?f}iff To compensate for the above problems; one and two‘ah;d:.
dhrfffyear 1agged regresslon modelsrw111 he computed The models
‘bﬁare structured:usrng a 1ag model whlch advances the dependent
'lff}uvarlable one and two years respectlvely so that the dependent

' Z?fjvariable 1n tlme perlod t+1 15 com'ared to the independent ‘3

7-wfvar1ables 1n tlme t and the t+2 dependent variables are

'y?szfcompared to the 1ndependent”var1ab1espat tim,tt '*Tﬁéfﬁi »f,“upd:
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 sumary |
A Each of the eleven countrles to be stadled have two

models of trade- Exports and Imports. Model forms beforeef

e factor analySLS. ,u'{‘;‘;j- : L S fﬁ,7v“'a ,‘ ' -gj;..f:.

R

aExpor‘t Quantlty f(Export Value, Balance of. Trade #l,.-
T Balance of Trade #2,. Gross ‘Domestic Product, ‘Gross
‘--ﬁ,gk_ Natlonal ‘Product,: Natlonal Income; Private
© .y, .. Consumption, Exchange Rate; International Reserves,
“-i'jfgij pank Rate, Populatlon, ;ahOr and Capltal) :

Import Quantlty = 'f(Import Value, Balahce Of Trade #1,

' palance of Trade #2, Gross Domestic ‘Product, Gross =
»awbﬁ'i»f National QProduct, National. Income, Private. Consumption, -
Ly Exchange Rate, International Resenves, Bank Rate, SRRTAO
f o Populatlon, Labor and Capltal) o T ‘o

. . - .o L . L B B - ‘; .'." y.‘ ce -E'*‘ v‘.4 . L
, o ; :
Tentat1Vely, strhctural fcrm of models after factor analySLS T

4 ’ .' B ’. . - :_' R ‘-v ) vA :p\}: cr ' : V/.‘ _\‘ .
ES L b D DT e e
v ’ . ,' e DA . . L é'." . “‘ ':'.,~.a ; . ."’4,,1-; 'v 7.% >~ . ‘;:'.. o '\ ‘ - ‘ o .
o 'rf-ﬁ'xfborz-t:?onanit-iiﬁf‘y = ':‘Fac'.tqr'*l.’ f,Fac:Eser, 24 g v
B ‘_".t", . . R PR - . ﬂ RPN

'-;ylmport Quantlty Factor l + Factor 2 + .;;;m“+wfaete£luff‘”

g e 3 veoTe . . “L
. ,‘). SR '_ K ( .
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lCanada, StatlSthS Canada, "Exports. Merchandlse
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The equation, f‘f'?f't‘

"f;h GNP - cﬂ+ 146+ (E-M)

e consumption
~,;_,«rI = .investment - . 2N
L LG :gOVernment expenditures
B =lexj LRSS T
M

:nf‘

where
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' CHAPTER IV

. QATA ANALYsIs

.

rd

Before a dlscu5510n of statlst1Cal results is. under—
t taken, some basic data llmltatlons and manlpulatlons shall

¢

‘be restated Because of the magnltude of-data in the models,

.scallng was required.- This- was accompllshed by flrst scaling

Unlted States data which tended to be of greatest magnltudey
Within the U. S data matrlx, varlables were scaled to
| malntaln the same relatlve mathematlcal relatlonshlp between
"l:vdrlables. The data matrlces of other - countrles were scaled
5 5 . : ‘ ,

.1n relatlon to the u. S data..

_'The time element-lnherent in the raw data was removed

by taking»first»differences of . all data,matrices.r“

For the regre551on analy51s, a constant e 12 was |

-,

added to each data p01nt in the matrlces SO that tural logs

| could be calculated p"f o Q-

'Canriénce Matricés

R

The equ1valenc1es of covarlance matrlces ane determlned

ik

. * \
-~ by Bartlett s Tesq a Because of computer program 11m1tatlons,
eleven groups could not be run 51multaneously In part, thls
| _problem was ellmlnated by comblnlng countrles and examlnlng '

changes 1n probabllltles for departures {rom normallty )

e
- e0

“ c

ko]

L



61

‘Undiffefenced Data f‘ﬁ 4 S o ‘\/'
) }deﬂgroups with'fiﬁe’cbuhfries in each group ‘
-+ (excluding Canada). ‘Thirty-six observations per
group. . » SRR ‘

N ,<\
Hot I ="m, - e R

Toll L t2
~ Probability = 0.000112 - .
Reject hypothesis.
- {2).. Five groups with two countries in é%acpgr()up
. (excluding Canada). Thirty-six Observations per
. group. B . o IR R

9

~_Probability = 0.000372

" Reject hYpotheSis.{.

5_Diffefénced'Daté v’_7 S "."  . l'

"",_.,(l)‘ FiVe;gfoupwaith twofcountriés‘inﬁeach gr6up' L
S ~ (excluding Canada). Thirty-five,obsquations per
Sgroup. o
. e : e "  ‘o S B
T N ) :3’.:§§ 135

 Probability

10.000224
* Reject hypothesiz.

;i(Z) Five?érdﬁbs WithAtWO,cdunfgiés infeach'grbupbl e
- lexcluding Canada). Thirty-four observations per
- group. . . .- LT R A

I

H: L, =1 ;==.;3'f:z4;é‘;5~t

“.'9--;lf. 2.
| .. Probability = 0.000149 -
 ~; . ’ : ' .
Reject hypothesis. .=
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Z' . 1—v R : o 62
- (3) . Five groups with two countrles An -each group )

- (including Canad and excluding. Sw1tzerland)
'Thlrty four observat01ns per]?roup

'Probability 0. 000149

i

<Reject hYpOthesJ_s, ) | : ' S ;. T 4»

Lo

-

fAlthough it was not' p0551ble to compute Bartlett s Test for

| d:eleven groups, the analys1s nonetheless, 1llustrates that

’fthe low probabllltles for the dlfferent number of groups,‘

o‘dlfferent numbers of observatlons, and tests (1ncluding

"g”departures from normallty

‘r:and excludlng Canada) 1ndlcate that there are no serlous'
. AN )
On the ba51s of the covarlance analyels, the data
. from each countryvmme combined 1n order to calculate the .
,same factor loadlngs for all countrles.' However, it should

' *hbe noted that the covarlance analy81s 1s probably the weakest

-'research llnk

"Factor Analy31s o “‘f:rr-;”fjpfa_f : 17 |
" Factor- loadlngs were calculated using the computer o

‘.program FACT¢1. .,,f ;d: f“"f‘hi-jh _'f';{;;)'1

The 1nterpretatlon of factor results is a very

:.edeflcult task, even at the beht ot tlmes._ In general. the _,c:n

'-Vfactor solution is glven by "those data varlables w1th hlgh

Vﬂ“h[loadings which are consxdered to be 'like the factor invfff"'"

| _some sense and those with zero or near zero loadings are



‘treated as'being '‘not likel'the'factor;"3 '"Thosé varlables

' that are"like' the factor, that 1s, those w1th hlgh 1oad1ngs }

Fon the factor are examlned to find out what they have in
&

. common that could be the baSLS for the factor that has }7
1<emerged "4' o °~A~".‘ ' -"-f‘ 'm T 7'3 o

_ _ T C s S0 .
The process of attemptlng to 1ndentify the nature of

"ua factor 1s fac111tated by several cond1t10ns.~t"

(1) The hlgher the fact r loadlng, the greater is the.
" degree of . overlappng\of true variance between -
‘the data variable and ‘the factor: and the more . the
., factor is like the data*variable in ‘question.  The
: : \square of the correlation -of the variable with
i . _the factor is a good lndlcatl n_of the‘extent of
.\ .. the overlap l S N ' . ;a-]f
(2) The more factor a pure varlable is that deflnes
- a factor, the ‘easier it is- to make . lnferences
' regardlng the nature of the factor.; if a complex
-data variable has a substantial loading on a given
factor, it is difficult to determine from this-
_ _ . constituent .information alone which of 1ts many I
e j, ' cOnstltuent parts 1s~respon81ble. , =

,/‘

(3) The greater the number of varlables w1th ‘a
subgtantial. loading on-the factor, other things .
“being equal, ‘the easier it is to. 1solate what
the factor properly represents.s RET :

The crlterla for analyzing factor loadlng was an

; farbltrarily selected cut—off value of 0, 55,where a factor

| ffloading below the cut-off was considered not to’have a reliable5_ '
'hcorrelation.A_;,figﬁhefff*fc’l fff-;][ff}”ijgﬁcrff:*T\Fl;f,"' s

B Factcr loadlngs were rated accordlng to a scale ,f,”

~""}devell.oped before the factor analysis was carried out.- The

: scale is reproduced as follows:



0.00 - 0. 54. o “ | 'r;,a; L AN
oss - 0.59,",,'. R A  poor
0.60 - 0.69 . pair
f ':0',_7‘0_ -"'o.?fg = “, -"“cood‘.'
alb;édf?fOEBQ,i;_ if:'_t‘ Lu-1Very Good o
o‘.9o’ %~41.-'oo_;.;; o : _Exceu,e'n,t‘ e

"'§%e Varlmax Orthogonal Rotatlon was used to 1nterpret factor

loadrngs. <

‘;Descrlptlon of Export Factors

0

{~3&- (Refer to Tables l, 2, 3, 4, and 5 for Factor e“\i&A'*

| Loadlngs and Table 6 for Factor Descrlptlon)

\_'

}.&Factor 1: 'lIncome.v . o _
| Gross Domestlc Product,.Gross Natlonal Product and
t Natlonaf’Income are hlghly correlated because they represent‘v
| '-}{.rprlmar:,ly the S@e varlable, namely, mcome.. L

Basxcally, the factor prov1des no new 1nformat10n e

"f:that has not been prev1ously ascertalned by economists. 'gft'

\,». o~

| 'n-Factor 2'%Ingen1um ad Mercatura A_e;f $;3 1- *_5,&¥%<'7
‘ Ingenlum ad Mercatura llterally means "abil;ty to

'afﬂtrade."' Thls became apparent in the regression analysls which

';indlcated that ﬁhe greater the elasticity coefflcient of the . f“"

factor. depending on othef varlables in the equatmn.

“’ffr‘the higher the signlflcance of the mathematical relatxonship
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© JTABLE'1 o
-'\viiflu { ' Lo (}fl
. EXPORT FACTOR = - RATES

©SCALE OF VARIABLE - FACTOR 1 - CORRELATIONS FOR DATA

' Varimax Factor . . . P,e'rcer.it"_‘ofiVa'rianc.e{ o Rating - .
}Loadingﬂ y T L N : o R

s w0 mal

So-0.050 o 0000 . nal o

o Xy 0.966 - 0.93 .~ . Excellent -

Coosoas4 o0 002 0 - man 0

Coo0090 el T anan

L&

g ;o;965'  “T;ﬂ  A4'¢1 0;93_:Ax :‘ f  “' ;1vExc§1iéht '~ ff

S 0.924 0 0 o.ss o0 Excéllent

oL T

©=04295 L0090 T e




 TABLE 2
W ... .. _EXPORT FACTOR
_f;;L_SCXTE'QF VARIABLE - FACTOR 2 - CORRELATIONS FOR DATA .~

ff;Varimak Fac£6r-rf ‘1 jPercentfof'Vafiahcé. : ?f,1'f§ating‘3
U Leading . . LS o SR

1 : P 086 ‘- | ._ ‘ 001 W na

ﬁf% x' -;3*f:6,499-; .i' ;i»; f §;17gffA,;T; 1  ; ;;.f{§}a;]f

0169 B " ‘~ 0.03 n.a.
. _0‘ 636 0’ 40 Falr o
. f{;f§;1§§;7;f€Aii.3 ;1;6;qé;;i if;;;i;?j -£;W?Bgé;';if ’€:;




'7fﬁ»  f§   fABLE 3i; | *;‘\Sf'

. _EXPORT FACTOR ~

e

/Y‘;u .

' SCALE OF VARIABLE - FACTOR 3. CORRELATIONS FOR DATA

- e - SN W =

T

\

S L e A P e |
. Varimax Factor =~ . Percent of Variance, ".: . Rating -~ "

. -Loading .

IEEE IR N o o T ;¢~‘”.
.'Xs f} ;ho;206',3fwffg f  15,0;04:  ?1“:“;1 'g_» gfffﬁ_af,j

Coselome Lo T osol T nan

T

om0 em veyoess

Q059 L 00000 o oo
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. TABLE, 4
'EXPORT FACTOR.
SCALE OF VARTABLE MFACTOR 4 - CORRELATIONS FOR DATA °

N —

Varimax Factor . Percent of Variance ' Rating
oading o TERee . eEm

0.041. . .0.00 o, na.
'0566; oo 3 .o Poor

70087 .M o000 o nia

L0034 T gigo o 0 palt

| Tf°?23§;53f.~7*--ﬁ§7 3d:d6i'7ﬂ¥;jfffftV,f‘*ff"ﬁ}?‘;,f'f"

Gy 032 s o ma

;Wjﬁiiffﬁﬁ?gEfoﬁTf{fgﬂfkﬁﬁlﬁﬂggf?j5ﬁ?ﬁj§ ngg
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e e TABLE 5 .. |

Sy B SR e T e
 SCALE OF VARIABLE - FACTOR 5 - CORRELATIONS FOR DATA

Varimax Factor - .  Percent of Variance . Rating
- Loading = R Ce . e

” ; ?9;0§$i ;{";;f   f fb?oij :  if-f  , “_7‘j h.af ‘_
- ?¥§;§08ﬂfgf3 ji;;» AO{0Q ?if  ; .1~3  ;J hea;i f*F
_0003 : | 000 | na e
0046 | R 0 00 : na .
fﬁgjﬁi;;ffbgblﬁ;isz fi   {;ﬁ:-§;b6j§f, j?-;f ;if_;ff  1§,;}f;_f* ’
0513 0.3 e atr o
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TABLE 6 |
' EXPORT FACTOR. DESCRIPTION

.

“.Factor l: INCOME
"?Major?Loadings;ihrfhe'F;c;dg,.f1 ‘

_Variabléw' -f”" ’7 7' iwDé$criPtioh>'J" f:,;} f‘-Loadigﬁ?‘

| Gross Domestic Product - . 0.965 ..
"= ‘Ggpss?NatipnalfProdﬁct;, 7f"f’“ 'Q,9§§f1'

. “National Income. . '° 0.924

' Factor 2: INGENIUM AD MERCATURA
" Major Loadings in the Factor™

'

"‘Variable"__“f*“Jg"~g;f ﬁDe$criptiohf;TQ>~'jf;;,‘a“‘Loadiﬁgg .

' Private Consumption . .. 0,692 -

i

. Exchange Rate . =0.636

. /International Reserves . ' | 0.632 .

o capital s T a1
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. , ‘t' 7 . TABLE 6 (Continued):

B Factor 3 DOMESTIC TRADE POSITION

Major Loadlngs 1n the Factor '

NG

-'YEEiEELQH i’ &- L = -.Descriptién S oadlng '

X, . - Balance of Trade #1 0.882 -

\’-

‘Pactor 41 INTERNATIONAL TRADE POSITION Y S

| Ma]or Loadlngs 1n the Factor  ng

:Variableu},-\A ,'.  'V,;Descrip#idn':, f;~“ ’ xffx«Loading;" ~fT
Xy - . Balance of Trade #2 = ':-' -0 560

Factor i' POPULATION

Major Loadings 1n the Factor 'f};:j;?;f.w
e e R T
' variable - . . Description - ..

- Population . i 0.846

Kyp o omaber G063




as- expressed by the level of R2 (see'EXport and'Import' : .
| Regre551on Equatlons) o |
. Each varlable comprls;ng the factor tends to :'
o 1nd1cate the country s ablllty to export or 1mport auto—ff.
.‘% moblles.(Refer to deflntlon of terms 1n Chapter III )
Factor 2 prov1des a new perspectlve on a country s

ablllty to trade.‘ Although an. extens1ve llterature research .

ff,was undertaken, no mentlon of thlS comblnatlon of varlables '

A

© was found.. At this Juncture, Pearce s comments on the
7;exchange rate appear to be verlfled by 1ts assoc1atlon w1th
'iy’other varlables 1n the factor. However, complete verlficatlon _

__§w111 be determlned by the regressxon analy51s.

‘;Factor 3: Domestlc Trade P051t10n gf‘

Export Value and Balance of Trade #l are hlghly
‘:Idcorrelated most llkelylbecause they represent a country s ;y
ﬁrdomestlc trade p051t10n.;.The varlables comblne 1n a common
:Ilifactor because the export value of automoblles is correlated
tfw1th a country s trade posxtlon 1n terms of 1t belng a net |
"vexporter or a net lmporter.: Ev;dence 1s prGV1ded by the<-fw-.

'p031t1ve factor loadlng for export value whereas the facton

_loadlng for 1mpoxt value has a negatlve Eactor 1oad1ng.

4——% .

Generally, the relatxonshlp expressed in- Factor 3 may

v

domestlc trade p031t10n.1 However, a further analys1s of this

assumptlon will not be pursued as it 13 heyond the deflned

| scope of this paper.

,”petentlal value 1n determlnlng and controlllng a country s~yib
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o Factor33F Internatlonal Trade Positlon

Y

Balance of Trade #2 and the Bank Rate are hlghly
'.correlated because they most probably 1nd1cate a couﬁtry s.
gtrade p051t10n v1s a V1s other countrles 1n the world

| The varlables Ain Factor 4 are 1nd1cat1ve of the way y;
in wh1ch the Bank Rgte.of a country may affect the p031t10n
: of a country s trade w1th respect to other countrles.’ The
. relatlonshlp expressed in Factor 4 would tend to 1nd1cate .

‘that the Bank Ratem as a tool of 1nst1tut1ng and controlllng

'Zmonetary pollcy of a natlonal government, also? ould be used

-in controllxng a country s trade flows among other natlons.v
"For example, a low bank rate mlght stlmulate trade between

'Zcountrles whlle a- hlgh bank rate would tend to dlscourage trade.;

A\
@" ii . ’ ’ "\ “
N 2 ’ s P :

G

"ifFactor 5 Population u|

s

Factor 5 represents populatlon because the V'L rlable

:'tends to domlnate the factor and because labor is s;mply a

,component part of total populatlon._ﬁ.ya_':’;;'“f T 1“gg_7é
‘Degcriptlon of Import Factors ‘f-W,;‘ {ﬁ?_lanr ' | e
Vﬁi‘“'ii (Refer t"Appendlx V for Import‘Factor Loadlngs and fh;g[

d:»Factor Descrlptlons) ,f.lffﬁ:f;rd ”i}f, ff'fgfegl"fw_fftgh5'

For all 1ntent and purpose, Import Factors are ;:ﬂf

“21dent1cal and therefore further elaboratunland dlscusslon 18._

hunnecessary';w_ay‘f-,ﬁfofﬂng‘fqvfg]'--if’g'f‘r~@,~ﬁ7’

N
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Factor Scores ‘
Factfr scores were computed by the computer program
FACT¢8 & o T |

<

Rev1ew of the factor scores for each country 1nd1cated

thaﬁ no two countrles were allke

&

Regression Amalysis ‘s._» ) o .V | - o S
| Regress1on ecuatlons were computed bx;the‘Blo—Medlcal
Regresslon Program, BND 02R 7 whlop.ls a step wlse regresSLOm  '
\: package. | -

Control lnfqrmatlon used in computatlons are as'

follows._ S °f" | ; L
'fNumben of Casas . )
ffa) -no lag - Q\—// _ '\e‘ 17‘,
’7lib5: ome;yeaf lag - e S 16;‘
'ii¢)~ tWoQYeerulég o »:<-j: ~'p“f15-
‘Q»Numberpof Orlglnal Varlablespptf .} 6 -
" Dependent Variable . 1
. _f%F-Level for Inclusion 11f \ e O;§§§A
T ‘F-Le?él;fcrpﬁeletion '}”} o .p- “0-999
jﬁToierancenevei'A,-,fr.; ef L ©0.001

| Tests of sxgnlflcance on the means and beta '

coéfflclents were canrleé out at the 90 percent confldence .
; & o

f 1nterva1 where they were elther.accepted or’. reJected.

Lew St e ) . . . . B o T
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‘Test of Means o

ot W =0

Test of Betas

Flnal regre531on equatlons were accepted on the basis
of R2 and the 51gn1flcance of beta c0eff1c1ents. (Appendlx
VI shows regre851on results for - all countrles in Export and

Import Modelg

2

DiséusSioh of>EXport Models: Summary Table -

‘, United Kingdom

'\f In the unlagged Unlted Klngdom model, Factors F3

(Dome4t1c Trade Positlon) and F5 (Populatlon) are the

o sxgnlflcant varlables ;n the equatlon.v

France < | n o o
In the one~year lagged model for France,gFactOrs

"F1. (Incom% F2 (Ingenuim ad Mercatura) and F3 (Domestlc

Trade P051t10n) are the 51gnif1cant varlables in the equatxon.,tlh

talz
_In the: nnlaggedcexport.modelefor.ltalyf Faetorer

(Ingenuim ad Mercatura) 1s the only signlfzcant varlable in the |

S
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' TABLE 7
. EXPORT MODELS: SUMMARY

¥

1.

(1

: 2.

(l

 3§

FRANCE" . . . 7 o

UNITED KINGDOM .

-B)Y, = (1.2795 + 2.0115F3, - 1{5332F5t}(l—B)i

Zla?. = 0§43

B)Y

err ” (8 3587 - 1. 0286Fl -~'Q.595052t.45%;7431F3t)(;451_.

'ITALY_’ v

R = 018 . o R

.(1;
_4;'

_(l

5.
- R* = 0.38
vklf

v,[ 75“

B)yt'=l(z;ss4e'ato;ozsantyfl—B) "”

o _ B e | |
SWEDEN -~ Lol

2
B)Yt+l = (3.1316 - 0.0696F1, - 0.1238F2, - 0.067F3) (1-B)

UNITED'STATESQﬁ*

¥y T (9896 - 2:5689F2, + 24296r3) 1B

CANADA
2"

'R =0 33 B I
"5“5(1-B)Y - ( 3 4371 + 2 5032?3 )(I-B) , i.VfL;,ifjg?~ o
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weden;fiA '*t”. IR ,'gh' .,ﬂu_ - .,[: 2
thexgne-year 1agged Export Model for. Sweden, .
'Factors Fl (Income), F2 (Ingenlum ad Mercatura) and F3

(Domestlc Trade POSlthn) are the 51gn1f1cant varlables.

1/: ‘.‘\

' Unlted States

In the one-year 1agged model for the United States"
Factors F2 (Ingenium ad Mercatura) and F3 (Domestlc Trade ;

f1;P051t10n) are the sxgnlflcant varlables in the equatlop

.'cangda‘v*
; The s1gn1f1cant varlables 1n the unlagged export model
ﬁi:_for Canada 1s Factor F3 (Domestlc Trade POSltlon) |

Respon81veness of Elast1c1ty Coeff1c1ents. Because

‘regre581on models have been computed u51ng logged data, beta [

coefflcients are measures of elastlclty Essentlally,-

‘ ‘.[elastlcity coeff;c1ents measure the responsxveness of a.ri

§ 2

'fh“varlable where the elast1c1ty 1s defined as; the percentage

?gchange in the dependent varlable that results from anone-

vffpercent change in the 1ndependent variable. If the coeﬁf;cientj}*75

“

; of elastlcity is greater than one, the percent response

) *p;becomes strogner as the coefficient 1ncreases inrmangltude.mg;fffj’

‘dlIf the e;asticity coefficient is less than one, the percent
1;#response is proportionately less than if the coefflcient was :h
'hqreater than one. Qe-ﬁf‘;_;*;tjf_-eigga._ : L

;fr:;g§:. Fer the United ‘Kingdom, United States, and Canada. A*

gF3 (Domestic Trade Position)/tend to be very elastic indicating,ff

7

. L . * R P . N Lo . . o e e .
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that a country s domestlc trade p031t10n 1s an 1mportant

/. nations. - - . 1

t‘determinant 1n the quantlty of automoblles exported by these »fl

General Comments.. In all of the export models, RZ'

;htends to be very 1owff Although there appears to be no ff .

f31gn1flcant mathematlcal relatlonshlp between dependent and

<

' ‘1ndependent varlables, the equatlons otherwlse f1t extremely f:

:‘well , ThlS wasglndlcated by the plot of re51duals thch

"illustrated no

‘the 1ow re91dual error term.pz h‘ ,1 ;n‘o,*“

'-_had 1dent1cal varlables.d

erlous departures from homogenelty and by o

'j In the flnal export models, only France and Sweden

o For the countrles where there were no reportable

All other models were not allke.;‘i

"results (Appendix VI), thls is most probably due to the fact

ﬁ»that either no mathematlcal relatlonship exlsts ‘or that the

f'dependent varlable is; too small for statrstical measurement., ‘

'3}ﬁxport'ModelSQand'Elnalzkeeeérch'HyPcheeiB‘

- .

Stronq Form Test ;I:gd‘,*‘V Qfg;gjjg' ne

¥ . L
2 . I _'

’4ﬂaw"-mp°r-the countries having no report&ble results, lt

LS

1'%;;_ S Trade is caused by SupplZ.(Exports) 1nfluenced
: by Indicators of Economlc Activity.‘ggk U

’ .

will be assumed that no statlstlcal relationship exlsts betweeni

..v-_bl '*

A e e 1

statistiqsl ev1dence, the hypothesis cannot be aupported.;-q‘f'"

om Q A




| The hypoth51s is not supported for the export models
- of United Klngdom, France, Italy, Sweden, United States and

Canada. The lack of empirical suPport for the hypotheSis

‘e

*l;is due primarily to several reasons. First,sz 1s a- measure
1<of the “goodness of fit" of a regreSSion line and, 1n additlon,-»ﬂ'

i_RZ represents the stregnth of a mathematical relatlonship between .

'}f,dependent and 1ndepepdent variables. In all export models,i rR? E}f

! : k% A

tended to be very low, but not because the "goodness of fit"

Y

’was inadequate.. Generally, the flt of the regre381on line was
";excellent indicated by the low residual error term.- It would
?appear, then, that R2 was low becaqge the models are misSing

_}variables which would increase the percentage variance ‘in;

‘a_ X oo .ﬂ/:«

"7J‘terms of its explanatcry ability-;‘:"T;,' : gwff,d '}'A

The second reason for the lack of statasﬂlcal rESults i

N R

iiﬁfis that Indicators of Economic Act1v1ty implies that all

'_ independent variables would be 1n the final model. The;:;-Fag R

hypotheSis could not be supported because all vériablesfl.
S "\*‘.“i% T
were not.in the final equations _‘igf;l;];,"‘-‘~ e

T

Weak Form Test g

b When the corollaryris}considered in conJunction with

A the Final Hypothesis, export models for United Kingdom, France,
;[ s Italy, Sweden, United States and Canada, the hypothesisiisiff.}a
‘ supported.; The hypothesis 1sf;;




’v:and FS (Populatlon)

'Strong Form §\ft Requlres.

: ,ﬂ Thus, . on a- llmlted ba51s, there 13 a 81gn1f1cantg

jtrelationshlp between Exports and Indlcators of Economlc,l

o‘ACtlvlty, but only when the corollary is con31dered 1n e

assocratlon w1th the hypothe31s.‘ ?j"

Di'S'cussiongof -Im}zort Modellﬂ_s;j'S'ummary Table

Unlted Klngdom 'LT; j_“ f‘t v h54'ji‘ fig:fm\“

In the two—year 1agged Import Model for the Unlted

‘A(Internatlonal Trade P031t10n)

‘.’ S

v‘f Belglum-LUXembourg

;*i In the unlagged Import Modél for Belgxum-Luxembourg

f';the 31gn1f1cant varlables are F4 (Domestlc Trade Postion)

d“”_.ff Sweden '.333r7a%.f'ffm,fa’ ,ﬁ?ﬁ'f N :;.~»I;w'“

Slgnificant varlables 1n the two»year lagged model

ffor Sweden are Fl (Income) and F2 (Ingenium ad Mercatura)

S é 74 LT . . A S0 e T

Sm.tzerland  -::"?:,.‘_" :'_:; : if o | :- : | [ ‘_’:_'

b L L . “.

1\ In the unlagged Import Model for Sw1tzerland the\‘;f_;;-

‘~K1ngdom, the sxgnlflcant variables are Fl (Income) and F3 [.v."

-




g
" TABLE §. "

. "II_MPORTJMZODE;,‘S:“_ SUMMARY N

1 UNITED KINGDOM  v5"'i~ '"f ;‘ﬂv,;s
] ' R3f.=~ o 33 i c |
LAY, f— _ <2 ~;3 _14’¢-}_> + 0.0305FL, + 0.0383F3.)(1-B) . ©

: R

L (1-B)¥, = (2.6332 - 0.0737F4_ + 0.0139F5,) (1-B) .

:7'52»'swzbanﬂj=-~
S 1f;*32“ T R
1(1 B)Y g _.(2 5943 -fofpgg!%lﬁﬁ:;9{94A§F2£)f?f3)\}‘" .

e S e R

Tfqugf-szTZERLAND*:'j’ﬁn

":;}1,(1-3)9 (2 4959 + Q 1123Fl 1— 0. 0391F36¢- 0. O776F4t)(1-B) gf_ta

";j'sﬁ* UNITED STATES 4;;;,v;

rf{s;sggééégi(ieﬁi"‘"“




L UnitedtstateS’ 2l ‘=’_"]".f1j.]'.fvj'? ~ {:‘ A

;In the One—year 1agged Import Model for Unlted R

"states, the slgnlflcant varlables are Fl (Income) and F2

"t‘ii(Ingenlum ad Mercatura)

} Canada ‘ o . S
In the unlagged Import Model for Canada, the

f;w'91gnlflcant varlables are Fl (Income) and F4 (Domestlc Trade

: f r-.POSltion)';p

SR

i Respon51Veness of Elastlclty Coefflclents» Generally,f

"‘the respon81venGSs of elast1c1ty coeff1c1ents 1n the Import e

"?&" o

"f[Models are not 81gn1flcant by dlfferent from zero.3_ e

< D S . é

" General Comments ;»;m;;j:_:,.. I

ff,}:ffJ The statlstlcal results for Import Models are

| 'sxmllar to those in the Export Modelé. Excluding Import

'”“f3Models for Belglum-Luxembourq*and SWitzerland, R2 tended to :

82 .

- ¥ Sl
‘be 1ow,suggesting that mathematlcal relationshlp 1s weak.j;:.{ff}gjj

tf»However, the reSLdual error term and plots of reaxduals ;aa;*}f*'

7=‘ifprovided evidénce to conftlm that‘regression[ef‘ations fit

wlfclosely. ,;ﬁ%ﬁjff'
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For those countrles where there are no repOrtable
‘results, the reasons are 31mllar to those dlSCUSSEd for the

‘ffExport Models (see Appendlx VI )

¥

-}_;Import*Modelsfand Final"hesearoh'Hypothesis”~

‘L Strong Form Test . _;;-

Trade is. caused by Demand (Imports) 1nfluenced ‘
by Indlcators of Economlc Act1v1ty. :

The hypothes1s 1snot supported for the Import Models'.
W:'whlch have no reportable results.\ The hypothes:Ls 1s not supported ':f"_ \
-’for reaSons 51milar to those mentroned 1n the d15cussron of o
lExport Models and Flnal Hypothesxs.“. | ,,t,.i . d” - g
. On the baSlS of the two reasons for the lack of StatlSth{:ll‘;;.‘:l
"pev1dence dlscussed under Export Models and Flnal Hypothe31s,-i -
/the hypothesrs cannot be supported for the Import Modelsrflhnted?;¥
Kingdom, Syeden, United States and Canada. HoweVer, the « |
hypothesrs 1s mqreruai for the Import Models of Beuglum-'f

Luxembourg and Sw1tzerland The hypothesis is Supported

R

because the relatively hlgh.R2 explalns a signlflcantly hlgher 'fdff*

prOportlon of the varlance whenfcompgred to the Rz's of |

2

‘h,,other Impqrt Modelsr__ff*:f“' ', the




‘;the cor llary 1s supported for those reasons Wthh were ]

‘>prev1ously dlscussed under Export Models and Flnal Hypothesls.:.

- Summaly Of Regre5510n Results RN

FEREE Generally, for all models except the Import Models

, of Belglum-LuXembourg and Sw1tzer1and, StatlSthal results

*

L are con91dered poor-v There are Several P°551ble reasons
if';f°r thlS occurrence-’ . » S o .. H ”

C . It s Righly Probable that some “inportant varisbles |
;‘7:]have not been con51dered\1n the model desmgns., For further f

: -
'resea ch. lt wqgld be necessary to relax some‘of the

'7iﬁfassumpt1°ns establlshed 1n Chapter III. ThlS would permlt
.'f:“fvarfables such as taxes, tarlffs, transportation costs,__fl
 'v>efquotas and pos31bly‘a measure of'the COSts for operatlng
'ia;automoblles in. each country. to be con51dered 1n a statlstical
.vﬁlemodel des1gn.t However the ancloslon Of addltlonal variables -
.lﬁlwould tend to ralse the signlfxcance °f R2 Prlmarlly because :
 'ftm°re of the variacne could be~exp1ained AccordinQIYr 1t
7 would bey necegsary to ddfust R? foi thé mcreased 1evel ot
fftlfslgnificance-ef‘lff;:l]ﬁ_;i?lPTiefjﬂisffl.jw S o

Despite the laCk of signlflcant statlstxcal results,,‘°

.'i_;,there are a number of exceptions to the above wlth 1mportant ’;,“"




:fact"may be'due'Wholly to the'Auto—Pactfagreement betﬁeen.

the Unlted States and Canada where trade occurs because of o
the polﬁtlcal 1nvolvement of two governments. ThlS is |
repnesented, in part, by the 1ncreasxng quantity of auto-;
moblles exported and 1mported to and from the Unlted States ef-g
over the e1ghteen~year sample perlod In addltlon, the trade
data for Canada tends to be domlnated by trade w1th the

Unlted Stateﬁ, where the trade flows account for over

-

'dr i _ty-flve percent of automoblles exported and 1mported by

ada, partlcularly in the latter half of the data serles.,Lte"’

Thus,,contrary to some popdlar economlc theory, and ”f Y

‘ .
R

Prov1d1ng exlstlng factors 3£/pzéductlon and 1nd1cators of :

A\

egonomzc actmvxty W1th1n a natlons economy, the occurrence

i_ of\trade may be brought about through the polltical process.ro_:‘d
However, thls may be true only of thls partlcular type of
product and may be the exceptlon rather than the rule 1n—f

e dlcatlng that the choxce of product was not adequate.

.

. '. P

A second exceptlon may be that of consumer preference.
f

This is a tOplC of dlSCUSSlOn whlch typlcally has been av01ded

' by economic trade theorl'ts because tastes are ignored

Yet, within the lrmited conflnes of the Export and
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~w/ automoblles to and from Canada. The smali quantitylof auto*v
R mobxles traded among countrles tend not to be‘aaﬁunctlon of

‘_ a 1arge manufacturlng base 1n a country but rather the

fulflllment of a spe01allzed demand . Ev1dence to thls -., u.", o

prop091t10n may be found in the productlon of llmated edltlon

SN

‘ -lautomoblles such as Canada s Brlnkman, and Italy g Ferrarl,
\ .

to name only two. , o SR

Con51der1ng the economlc condltlons,bwhlch were -

l

' prevalent durlng the perlod 1956 tb 1973, of ;elatlve
prosperlty and stable economlc condltlons, one of the loglcal

€

-' explanatlons for the occurrence of trade would be that of
AR consumer preference.fﬂif"“ f 7~2'~f ._~3;_5:* A .
| : Althcugh consumer preference theoryrrepresents a radicalpﬂf
departure from the ba51c assumpt01ns of thls paper, the results ;J
of the statlstlcal analy31s rndlcate that further research -
- in this area would not be W1thout considerable@ merit.‘ i
L}f?;ﬂhi':, The most signrflcant statlstlcal result of thls paper.h
| was to Show that no two countrles were allke in terms of _:p[d;;h
the flnal Export aﬂd Import Models., Thls faét has lqportant‘,"‘&:
-ramlflcations for the 1nternationa1 marketer and for the -

purposes of general mcdel formulation.‘er *f“"

For the marketer, the/results indicate that marketing




.

marketeﬁs would be to develop models of trade for lndlv1dual

\countrles rather than attemptlng to de51gn a model of trade

2

',>capable of con51der1ng the many economlc vagaries of dlfferent

IS

; ; . ﬁ S e "Li; '
countrles. R ':‘ Lo [

IR .

S mees
BT s
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FOOTNOTES “TO CHAPTER \IV :
- S A ‘ . ‘ ;
‘ lW W Cooley and*P R: Lohnes, Multlvarlate Data
Ana1151 (New York: John Wlley and Sons, Inc. 1971), p 62.:

o 2Mulr,ﬂFlathman, Precht and Hunka, Factor Analy51s
Packgge-(Edmonton The . Unlver51ty of Alberta( 1969).

_ , This program uses the Pearson Product-Moment ‘
Correlation Coefficient. wthh is calculated by the followlng.
Mformula . : : . ? T
. : - . : R o N
N I XY - EX'ZY

NI X% - ‘ZX?é(NTszfzi)zf T

3A L. Comrey, A Flrst Course in Factor Anal sis
(New York: Academlc Press, 1973), p- 228 o Lo

4 | | |
Ibld‘~\F 228. s - o v
5 ’ o] - - ‘.'-. <j‘
Ibld i Chapter 5. L ‘ : :
6D. Flathman, FaCtor Scores (Edmontén The Unlver91tyji
of Alberta, 1969). Also see H.' H. Harman, Modern Factor o
Analysis (Chlcago. The Un1Versity of Chlcago Press,_l960),'~
'pp 337 348 _ N : .

: L 7w J. Dlxon, Blomedlcal Computer Programs (Los

. Angeles: ‘Univérsity ofeCalifornia Pregss, 1971). Also ‘gee
‘M. A. zfroymsen, "Multlp%e Regression Analysis”; in - ‘
'Mathematlcal Methods for Digital Computers, - Patt v, (17)'p3
Edlted by A. Ralston gnd H. S. Wilf (Wlley, 1960) v ‘

. - e
- .

N

7



.. N\  CHAPTER V

CONCLUSIONS
i B L * . . ’ s .
\ Statistical results of the data analysis-indicated

that only the Import Models of Belglum—Luxembourg and
”Sw1tzerland could support the Strong Form Test of the null

hypothe51s However, the Weak Form Test suggested that the
) e .

Export Models of Unlted Klngdom, France, Italy, Sweden, ;
Unlted States and Canada and the Import Models of Unlted
Klngdom, Sweden, Unlted States and Canada were v1able models

supportlng the null hypotheses by way of thelr statlstlcal

."‘(“' %

v R oo
rejectlon. . S N R .

.

' Although the relatlonshlpsdbetween export and 1mport
' AN
quantltlps\and 1ndgcators of Economic Act1V1ty was generally

eak, the mathematlcal fltS of equatlons are excellent

The StatlStlcal results for regre331on equatlons T

* .-

ranged 1n051gn1flcance from no results to marglnally 51gn1f1-~f-ff

cant for-the models.ofrtrade.: The results have some 1mportantf;

[ \

ramlflcatlons for the marketlng practltloner. The poor.

results 1nt1mate that thfre may be other reasons for- the

occurrence of 1nternat10nal trade. Some of these reasons

‘ 1nclude the polltlcal 1nvolvement of governments }n negotlatlng_y

trade agreements and the dlStlnCt pOSSiblllty of consumer LT
preferencE. However,these reasons are- presented here more -

i
as proposmtlons, partlcularly consumer preﬁerence, and would




,,each country is dlfferent 1n relatlon to 1hternat10nal

.Icapltal

- was successful w1th1n a llmlted context of

' prOJect was flrst undertaken.

| | 90
undoubtedly requlre further’ research and emplrlcal analy51s

A

The regre531on results prov1ded evidence ‘that the

[developed trade models are 51m11ar structurally, yet oo

mutually exclu51ve in varlable content ThlS is an 1mportant

‘flndlng for 1nternat10nal marketers because 1t shows that

L

.trade and therefore marketers must be cognlzant of what

'these dlfferenpes are .and plankaccordlngly

The effectlvenESs and rellablllty of res%arch and

[

"analy31s within . die paper are llmlted by the shdrt tlme perlod |

studled the cova 1ance analy 1s and the llmltatlons 1n

!

deflnltlons of terms such as the surrogate measure for .

4
v

| The value of the research may be Judged, in part,

by whether or not the stated object1Ves of the paper have .

4

"; _been achleved In terms of the prlmary ob]ectlve, ‘the the51s f

/

.rov1d1ngfuﬁﬁi

1n51ghts for the marketer who is concerned- w1th ,ernatlonal

trade.. The secondary objectlves of the paper ‘were fulfllled,

fhowever, not to the extent that was antlclpated when the f
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. Method of.Interpelatibn'v-

In each \1nstance where a m1531n§ data observatlon
fwas‘ ldcated at t e end or beglnnlng of a serleg» 1t was -
-estlmated us1ng hterpolatlon.‘ The serles was flrst graphed
: and he llne then extended accordlng to the trend of the .
serles. /The mlss:'Lng observatlon ‘was. found by readlng the

co—ordlnates from the axes of the graph. _See FlgureAI-l.

prAL T
E%TIMA'\'ED o

C Figurel-l



2,‘dMethod of Extrapblatidn

o121

Extrapolatlon was used in ‘order to estlmate m1331ng

observatlons w1th1n the data serles.

.were'found by subtractlng the t

S

'observatlon

: data observatlons to flnd the average value

then became the flrst m1551ng observatlon.

_Mlss;ng QbServatlons_

.obsetvation"from the t+N‘”

»Thls flgure,j:

SuCCessive

!

observatlonwaere'calculated by addlng thL average value to-

the preceedlng d?ta p01nt

B

,See'Flgupe_Ifz.f

=

Vo

PThls flgure was d1v1ded by the numoer of m1351ng'

OACTUAL ex
7 ESTIMATED:o -



e

- . :J\:‘ -
" 3. Method of EstimatianLabor

M1s51ng labor observatlons were estlmated by
assumlng that labor was. a constant percentage of the total
W“populatlon over tlme |
'Q4. Estlmated Observatlons by Country,-‘

Varlable and Year

-

. (a) ';BELGIUM—LUXEMBOURG'_ . 2

'Year © Import =~ 'Import ~  Balance of . Balance of -
-Value =~ . -Quantity = Trade #1 . ' Trade #2

s

1961 §15,420 .- . 12 =$412,517 - .

S 1%2 310 12 - -$421,062 . -$60,000,00

1963 19,250 "f§‘ 13 - -$566,437
(b)" DENMARK -
"“Yeaf"?'iﬂ Export ,f.}Exporg'ﬁ';? e

.. yalue = . Quantity - o o

L. '1963 0 $167,498 . 112 o

o f'Yearf’?;f”fiﬁpbrt;' S Impcrt = Balance of

’L‘L}:Value'f*_q" Quantltz _f;Trade #L

R

1956 $600 T 1. ,‘_-'$'33""181"

o196l . 86333 g .2 '..i.“'-$4l 284 .
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"Year . ‘Labor
o (1000) .

1966 I IY et ;A, -":7_ <
l vl967 '» "'-i, | .2353f«
1968 ._’2333f
| '1969. :  _:-‘.. | _2347 .
970 e
‘,1971' _f_; x E_  i.:2j81,a

2395

2414

-

(¢) 'FRANCE . L L

S A
Year .~ Labor - Co

RN 19577".; fi7Q7é0-- =
-  1958ij fff,1f{92ofg%j;'..;’
19T - 1m0 -

(@) GERaANY

year ¢ Labor . ol

. 1956 - 22,260




v
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”(eyffITALy' -

“Year . Export. . Export 'f,Balahce'of . Labor
PR ue | _Puantltz ‘ ,Tradé §1. ,: ~(;QQO)

i9se”

o 19,870

1962 . $7,000 - 4 . $516,871

(£)  NETHERLANDS

o e T N ‘ N o
~ Year . Import  Import - Balance of ..
' ‘Value - -Quantity = Trade #1- = -

: issl{g' j$84;5s1 Looe L 7312
1962 63,399 FRTE S S ;;,;147;324[Q{: :
w63 a5 s
o Year - taber o Year  gapor -
1956 4030 as70. 420
 j} f1§5iff ’5._4}Q8b' jtL ‘ ~1;°*E51§71  ; :4f88q_‘"'
Cotasel 40 e e
S 1% w200 a9m e
, 1956  " t:4;2$di;f‘:1” v ‘»:_'~ 4 | S
Coowe 4w o
CoMess o oasso
- '_'71956£7} ' f;lélﬁfff  74fif1ff-’ '?'j7-j,5fJff ¥:~*7 ;1 o
Cwser  aese. o el e

B R T G e R T e
N



o125
;.(gi»-SWEDEN "'

Year: Export .  Export - Balance of
- Value: . Quantity -~ Trade #1

1973 s4,003 1 _s175,302

‘Year® . Import  .Import ' Balance of = .
' s 22122; f'”Quantitz; . Trade #I ' :

f"-195§§"*'$2;441f‘ 2 {4,$5;§&§,997;ff
. Year : Labor N

T ('000)

1956 - 3,510 -

1959 3,580
1960 - 3,590
S R T SR

196l 3,610 -

. (h) .SWITZERIAWD. <
5’ Year'3f1Tiﬁp6f;it,"?fimportbnff}' Balance of =~ Balance Gf
Coe o valuel o j;guantitx,l,ijradé*#1” ;,aFjTrade #2[F_.*% -

"5<1955 f153$iiii3€ljff*jﬁfu¥ﬁlﬁa“'i5$i1?245?l?*?[5“

196

D



Year.

© 1956
”1957'
Closs
1959
'_issﬁ:_‘
{‘ 19%2' '
 1965 -
.“1954’,
1965
1966

. Labor

(1000)

).

2,370 -

2,410

2,440

2,470

2,590
> f2,660'

2,710

2,760
2,800
L

126

Labor

2,850

2,890

2,940
“ 3,000°

N (o00)

f

3,030

a0



o

g
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'FIRST DIFFERENCE PROGRAM
'$ RUN FORTG |
DIMENSION VARS (16 18) DIF (16 17)
\; READ- (3 100) VARS S
100 - FORMAT “x, 2F7 g 2F8.4, 279, 4, 3E8.4,,4x/2F5;4L
B . Be. 4, 2F7.4, F. 4, ¥8.4) | |
DO 300 3 1,17 ‘
DO 3oo'Ij= 1,16
300 . DIF(I,J) = VARS (I,J+l) - VARS (I,d)
VWRITE_(4,101)UDIF
101, FORMAT (4X,” 8F15 4/8F15, 4
STOP
.‘ \END :‘~. . e | ) ' vv '. ..".'A-‘.(.‘
o R T |
- CONSTANT ADDITION AND NATURAL LOG PROGRAM =~ -
$ RUN FORTG | |
'f. DIMENSIO$ VARS (12 l7)

READ ( 100) VARS _

4;'5100'T~ FORMAT 7. 3 F8 3, 7,3, 7F8 3, 2X/2F8 3)
: m02001=117 | 8
DO 2oo.J.= 1, 12 ' 4,°'

SN - . i S .,(.  |

| _;:206 VARS (3, I) ALOG (VARS (J I) . MZ 000)
N '-“_“_, » ‘ 3

WRITE (4 101) VARS |

st



, | R 129
101 FORI}»"IAT;A,F’(_F~7._‘.3,; .?8.3,Y,F7.3}, 7F8.3, 2X/2F8.3)
sTOP B B
o

* . . . . . . . ' " :
Program courteously written by Mr. Brice Butler, -

' RaCQlty of Bhsiness Administration and Commerée.
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T B TABLE IV-1

. 'Y B
BERN

~ SCALE OF VARIABLE - FACTOR 1 - CORRELATIONS FOR CANADA . °

Unrotated'FQCtor Loadihg’ ”_7 gerceht.bf“" %r".’Rating'
T ' A S - Yariance S e e

Xp 0 0.97 o o 95 o f“Egce;léﬁin L
| ‘:og957  i: .' B 92 E' N :Exéeiléht» |
o2 - a7 T Good - .
,‘q,éoo CL ,'.], , 8 Good
”05955‘ “   ‘ : 1'.:. :99 "i ,_ff.  Exceé;gnt >ﬁ
‘.0;995.“”‘1~ , ‘ . gfjggi"Aff  L 'ﬁxcgiiéné
".0,975t75fg,--3;fA es  'E2céiiéht-" 
»,f;d.9§53"'  S ,',_;799f :_f‘i:}' f Exéeilenti.x »
o087 1 aa
" 0.925 - fil'.ff f> 86  _'} 1’11‘ Good .  “‘
'fo:%i1' ; a f:‘“i‘-;_l51{}5-f'h_'ff.FAir ._7:'
.\”6.9435' :' S  .-8§' : {g7.55‘¢c6d “"»
' 20{§86: 7;‘"j  1[5”? 2:_971‘”: ,'-Afu"ﬁkéélleﬁtg o
”{ ﬂf6§996.’f”,”} 3 "fi .'  99f i j} {{7ﬁ :EX¢§ileﬁtf4!
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TABLE IV-2 .

' SCALE OF~VARiABLE';vFACTQR;Z‘r.CORRELATioxs FOR CANADA .

Untotated Factor Loading = . Percent of ' ‘Rating.
St .0 .o . . Variance ‘ ‘ R

- '1: ; »¢E0-122.. - , ;T1*' ~:‘u1 B  "1=5151
X  f‘5"-pYo9o ST TR Fray
S0.006 B ha.T
T i, e L
‘.“X'     : _=;0;976 ‘A ..fv'“ f? ;5 -§4:: 2   -] “13§031185t, ;:>
- j; 0ﬂ390f; '»:.7?;'j  f' | ' o
:'*bgzaéV .f‘ : 8 | | |
”-;/'%Q?ngxi;l i(i;;. v. ? L:'0v' “i!0;;“  -“4  §:af;




X LT -OOO:j National . IncOmel"

MNP

. TABLE IV-3

viPRINCIPLE COMPONENT 1 FIRST ORDER TIME COMPONENT F
‘ MAJOR LOADINGS IN THL COMPONENT '

R

Ve

“Variable ,'i' o _;f_-f’ODeSCriptiOh-' : -O°_ f‘5OLOading

X[ e - - .. . Export Value 0.976

<

Lk - f;’n' Import Value;,_,_j. R "{ 0.957°
X OLO'v_ “'?O_filO Balance of Payments #l-O O_JOOOOJ§32‘
'{X4\'_.' OO. OYO o Q_BalggcefOf Baymen;s #Z'O;"Ofi;.QfQQO;
X OOuOO;f‘O:fO_'ZGrbsé Domeéﬁic;NrOduétva:- ','0.995
3;%'*ON‘ .OO'f'~;7 h-GrOOs.NatiOnai-PdeNcﬁlLf,-N ff0;996
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SCALE OF VARIABLE - COMPONENT 1 - CORRELATIONS FOR U.S.
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'TABLE IV-7’
'COMPONENT l FIRST ORDER TIME COMPONENT
MAJOR LOADI\IGS" IN THE COMPONENT

variable/  © . Description. ' -~ Loading
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CTABLE V-1.0 -
IMPORT FACTOR e
'SCALE. OF VARIABLE - FACTOR 1 - CORRELATTONS FOR' DATA SR
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TABLE V-2 .

-/

| ' IMPORT FACTOR
y [MPQRT ¥ _

.. SCALE OF VARIABLE - FACTOR 2 - CORRELATIONS FOR DATA’
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TABLE V-3 -
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| TABLE V-5
IMPORT FACTOR , g -

'SCALE OF VARIABLE - FACTOR 5 - CORRELATIONS FQR DATA
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TABLE V-6

IMPORT FACTOR DESCRIPTION

-l
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TABLE.V—6'(Con£inued)=

Factor 3: INTERNATIONAL TRADE POSITION

Majbr-Loadings in the Factor f
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‘ - TABLEVIél

| S‘I‘EP-—WISE REGRESSION REGULTS FOR EXPORT MODELS

IN UNLAGGED DATA :7"'

1. UNITED KINGDOM

R :R?' = 022

{1-myy, '#'(I.279<Z+.250115.F3 - 1.5332 F5, )(1 B)
In thks model, varlable F3 tends to domlnate._ Wlth thef} -

1nc1us1on of FS, the 31gn1f1cancecﬁfF3 1s ralsed although FS i

 has an 1n51gn1f1cant beta coefflclent. .

i:;Nbargéértabler#ééuiggg B
';stf;ﬁE&Méﬁg filv
 'No §ep6r£abigfg¢¢91§s.Q

-‘;s WEST GERMANY

oNo reportable results.~ y
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_“TABLE VI-1“(Continued)

' 7. NETHERLANDS R -’."‘., .»}’}“/..,_
R 'No'_ fe'pc.)i‘vtab'le 1:result“s' ’ L
: o o

. 8.  SWEDEN

 'Nowfepoftablé‘results‘ 1f

9. SWITZERLAND -

qurepdrtaﬁlefrésﬁlts. L

'10. UNITED STATES
SR e T A

S S
S e L e e I
;}(;_Bx¥£,=;(+334371,+ 2,§032133£;(1;3,; -




UTABLE' v1=—2

STEP-WISE REGRESSION RESULTS FOR EXPORT MODELS. :

R 1 ONE YEAR LAGGED DATA e

UNITED KINGDOM

No reportable results ) 7A_v‘gf _-fﬁ’

2. BELG;UM-LUxEMBoURG S
" No reportable resulfs.
. No reportable results * S

;ax;ummmm;;'*r-~~
,-2_- o 43

o

f" (l-B)Yt+1

._.1'4:8'}‘ L

(8 3587 - 1 0287F1 -05950F2t-07431F3t) 1-B)

VarlabledFlhtendsato;'Ominate'hecom”n ~i§hifi3%§fgﬁﬁ7“-ﬁ”




© TABLE VI-2 (Continued) \

fNofrepoftable?results ”1 _”7<:?_ LU e

7. NETHERLANDS

‘YNQﬂ;époiﬁaﬁié resu;té;l f |
'8, SWEDEN: - |
;(l $)Yt+1 (3 1316 - 0 0696Fl  - 0 lZﬂBFz - 0 0670F3 )(l-B)

Varlable F2 domigates w1th acceptande of 1ﬁsign1f1cant

fbeta coeff1c1ent of Fl 11,Efﬁ, 5?}

[i9 SWITZERLAND j;{*{ﬁ*ff7

i l UNITED STATES

"71;3?’ o 38




 TABLE V-3 ._*;}~;,i”;;a'av
STEP-WISE REGRESSION RESULTS FOR EXPQRT MODELS

IN TWO YEAR LAGGED DATA

-

1. fuNiTED°xINGDoM5:JKM G

o reportable resmits

BELGIUM-LUXEMBOURG

W reportable results
,  2=3;'beNMARk ;:jHqu',?:'.;
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7. NETHERLANDS

. No reportable ¥

I
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"TABLE‘VI-4 L j ,,'- }{*,i~ff~;';%§" |
STEP-WISE REGRESSION RESULTS FOR IMPORT MODELS

IN UNLAGGED DATA

e 1;7 UNITED KINGDOM

.;;2 BELGIUM—LUXEMBOURG

-~;g2‘ o 66

'_?(l B)Y f (2 6332 --o 0737F4 + o 0139F5 )(1 B)

Varlable F4 tends o dominate and 1ts glgnlflcance is

:7’ra13ed by the?inclusion of F5, however, F5 1s in81gn1f1oant.:‘g,jéf

"*333;& DENMARK

No rep“rtab1e~resu1tsiﬁe1ﬁ:&ﬁi“ ,r
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S esmEw o~ oo

R? =0.09

(1-B)Y, ‘= “(2.5210 - 0.0145F4,) (1-B) " =

. No significant Tesults . .. . ¥ L

T 9SWITZERLAND B T T - f e |
O (SB)Y, = (204959 + 0.1123F1; - 0.0391F3, - 0.0776F4y) (1-B)
S T e i

© i ommemms

SRS

IR

', No reportable results =
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| TABLEVI 5

. A

STEP"WISE REGRESSION RESULTS ‘FOR. IMPORT MODELS

IN ONE YEAR LAGGED DATA f; .

- "y

?fx.; UNITED KINGDOM B

No reportable resultsf<

7,;Zg'JBEquumeLUXEMBouRg.-
:f’ﬁ;INd iepﬁrtabigftéﬁﬁlfsf: ¢v,‘f?-a_fi Sy
- DENMARK

vf*f No reportable results*f,:_ 7 §‘;‘ ESWQ.‘; |
R TR SN o R o
114; FRANCE ;v};,;*'rﬁﬁ;‘xl'”fw.”n.f*:';ﬂ\iv' el
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. TABLE VI-5 (Continued)

4

9. SWITZERLAND
R = 0.26 .
“B”mlf'gfnqi$®m”0u?’F

S 10, _UNITED’STATESL

R_z =035 R , e L
(1=BYyyy = (29,4369~ 5.1052F1, - 5.6385F2,)(1-B)
‘"iAJEYidénée"$ﬁ§§éstsf£hat;aaﬁa;maytbeiéontéhinétea;,;-ﬂg,_.
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“TRBLE VI-6 e

STEP WISE REGRESSION RESUL;S FOR IMPORT MODELS

CIN TWO YEAR LAGGED DATA

“
2 "

1.

RS = 0.33 e

 (1

"1-Evidencé‘3u§gé5ts contaminated data.’.

2.

R o 50 .,-,, S

>3.(1

3.

No reportable resultsf ffffi; f}f;f * ’fjﬂg}'ﬁfg“i*'-“

._ ;'f 5.

. Noreportable results . o

' ¥o reportable resulis S

L

UNITED KINGDOM | R

3

B . :\‘ . . : [ . s . ..; )
B)Yt+2 = (2.3141 +-0.0305F1, + 6.0383F3,) (1~B)

BELGIUM-LUXBMBOURG T

20 U T
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TABLE VI-6 (Continued).

K

7. NEfHERLANQé§ 41 ‘ | . 1A-_" - ;;

'No~§¢§oftable.rés;ltg;¥ vy_f’ T o )‘/.

8. SGEDENn--T- : }; e -  ‘ - | . /
: .Rzn_=:‘d§2§'.-'

,,(l B)Yt+2 = f2.6943ur 0.9359Fltvf19;0485F2t)(l—?? o

s

9. ' SWITZERLAND e S
No reportable results = ' O

10. UNITED STATES .~ v
S R% =010 ‘7' Ca T T e

(l B)Yt+2 = ( 0 3736 + l 2848F4 )(1 B). o

No SLgnlflcant results.
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