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"The Bortfolio‘Effect,inACanadian.Eﬁports“ : -
by Professor Carl Prézeau, University of Sherbrooke .
§ o

. EXECUTIVE SUMMARY

The pnrpose of thefresearch project wés to study on s
historical basis, the problem of Canadlan export |
dlver51f1catlon by us ing portfol;o_selectlon techniques

developed in flnance.‘

Uslng thlS financial analysis theory, Prezeau has

Conflrmed the work of other 1nvest1gators that trade w1th_
countrles other than the USA has been an 1mportant factor;
in alternatlng the fluctuations . 1n overall Canadlan eyports

due to business cycle effects in the USA

The data used in this study. were the quarterly serles on
Canadian exports (1965 to 1970) Supplled by Statlstlcs 3
Canada and computer stored by_the-F1nanc1al Research '
Institute of McGill University Correlatlon regre331on‘

analysis was the basls of calculatlon.

Prezeau has found that in effect there ex1sts an: 1mportant
negative correlation. between Canadlan exports to other
countries and Canadian. exports to the U. Ss. (= .0.3950) and
that- external trade to other countrles has becn an 1mportant
factor in reducing the amplltude,of»Canadlan fluctuatlons
owing to the narrowAcommercialfties.between thé United States

and Canada.

In a second and third paJt of the study an 1deal geographlc'

‘dlver51f1catlon.or exports-and‘an_ldeal diversification of

products is presented based on the historical average growth

ratL and the correlation coefficient between the different

export outlets. Prezeau concludcs that the globa] policy for

the promotlon of exports should take both axes of leers1f1cat10n

inteo conslderatlon.

Relevance 3
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THE PPCRTFOLIO EFFLbT IN CANADIAN EKPORTS

By._ Carl Prézeau
Yoo sktede olere

THE POPTFOLIO EFFLCT IN CANADIAN EAPORTS*

.. BY

CARL PRﬁZEAU

‘Canada's forelgn trade is an 1mportant factor in

managlng the Canadian economy Untll 1971 “the 1mportance
':of this sector was analysed d]lefly fron the standpoint of
relations between Canada and America as the_Unlped States -
| has been Canada'silargest eusfpmef'and‘suﬁplief;since the 
* postwar era. HoweVeré owing to the:chronid{deterioretion'
10f the American dollar,’ which hasvbfought-aﬁoaf drasﬁid5
“changes in United States trade Dollcy, it has become S
einereaszngly necessary xor Canada to cons1der greatcr

'dlver81f1catlcn of its forelgn trade.

The purpose of thls booxlet 15 to examlne thls oroblen _

. of diversifying Canadian’ exoorts on a hlatorlcal basis usirg A

portfolio techn;qpes developed~in flnance.,‘As,a matter °:.
fact, this:sector is highly suitedatb the‘use:bf‘thesef

. .
techniques beécause: R K

!
H

1) the‘objectiVes of a 1ong»tp¥n policy for diversi-.
ficatlon can be conpared to those of- portfollo
management,.as in both cases it is a natter of

maximizing an output rate -{growth in the case of

"% \lorking paper on a study conducied»in cooperation'with :
Mr. nlbeny Nadeau,. Assistant Pro*e sor in ‘the Departnent

of Finance of the University off Sherbrooke Facult ty of

'Administrdbion. This _lstuay was completely.flnanced bv 

a grant from the pederdl Denartnent of Tndustry, Trade and

. MOmeICC. The opinions exprossed in this pqper are “those .

"of the author only,

"o...
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‘exports) while endeavouring to minimize fluctgaﬁions

.;in that rate, ' . S " .
2) there are a 1arge nunber of forelgn narkets other
than the United States market,
, 3) there is statistlcal interdependence between those
. !
markets, and -

&) in the long tern, exporﬁs fcr'various cutlets can-
- ~ be diV1ded up in accordance w1th an adequate distri-

. bution arrangement.

' The existence of the four conditions mentioned above

. therefore.makes possible elementaryaanpiication of the

-standard fornulatlon of’ a diversified portfollo problem.

It is a three-way aopllcatlon v1z..

. a)va-historical appraisal of the-pcrtfolio effect :
. explaining the close connection between'the Cana-
dian and:American econcriies: through trade between

Canada and the United States,

b) a potential measurement of effective diversification

Vthrough foreign markets;-and'

c) a potential neasurement of elfective dlver51f1catlon

by groups of nroducts e\ported

The data -fusedlin this dccument are the quarterly .

~series on Canadian exports supnlied~by-Statisticqibanada

and recorueu in the nenory of the conputer belonglng to
the Financlal Research anstltute of uchill Unlvprsityo
The probramnes uocd in Cﬁlculating the effecvlve porufollos '

are. Lhogc of the Dartnouth centre.

"+ The average pgrowth rate calculations were made. as follows:

ta
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where Y @ quarterly data
. o ‘, .
X = time.. E
' ? ¢

Ue noticed a significant phenomenoh of correlatiOn:

between the annual serles for the years. 1950 to 1970

| vie preferred to use the quarterly data for the years- 1965

to 1970 'In both 1nstanceo, the minimun nunber of sanoles
was 19--that number being strlctly necessary to ensure the

valldlty of the statlstlcal tests, Moreover “we thought

20 quarters a maximur requlrenent 51nce we did ‘not have to

the -

" consider the effect of the: trade 0011c1es of/governments

during that period on the basic trends in exports,-.A

'THE HISTORICAL AMD GEQGRAPHICAL DIVERSIFICATION OF CAHADIAN

EXPORTS

Our interest in aoolying oortfolid'techniques in this
field was roused by the conclusions of several ﬁtudles show1ng~7

the Close relationshlo between the Canadlan and Unlted States

economies.® Dldgram No. I clearly shows that both economles‘-'

fluctuate in the same dlrectlon at the same tlme." o

DIAGRAM NO. T

.GROSS NATIOﬁAL PRODUCT IN CURRENT DOLLARS

"CANADA AND THE UNITED STnThS
Source: Business.Cycles in Canada (November 1967), by Derek Ublt(

/hite, Derem, Business Cycles in Canada (1967).

<Brecher, I. and Relswan, 8.5., Canada - United States Econow1c

Relatlons {1957).

Rosenbluth, G., Changes in Canadian Sensitivity to'United»A

States Business Fluctuations (1G57):- alse,'Changinq‘Struc«

tural Factors in Canada's Cyclical Sensitivity (1958).

.’)‘

. j:‘_ S .« . _...O.,.',




DIAGRAM NO. 1

GROSS NATIONAL PRODUCT IN CURRENT DOLLARS

CANADA AND THE UNITED STATES
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These. authors generally coneluded bhat thig close -

relationuhip is the outcome of the follow1nw factors'

t

) ‘the extent of the’ trade between these two countr:es

(68p of Canadian exports go. to: the United States
and 70% of Canadian imports come from the Unlted

.States-(Dlagram No. 11), .

‘2)‘the high’ percencage of Canadlan productlon in some
sectors which goes for exoort mueh of 1t bound for

.the United States,

.

- 3) the flow of capitai“between,the‘two ceuntries,

* 4) the predominant‘influeuce_of Amerieau_epinionsfand'kh,

conjunctures on Canadian expectations, ~ : -

. 5) the close link betWeeu\Canadian and American. Stock
Exchanges.

'DIAGRAM MO. IT

Index. of non- agricultural exnorts to the Un*ted States 'nd\f~f

Anerlcan 1ndustr1al‘procuctlon

Source:

‘Business Cvecles .in Canada (November 196?), by

Derek A. White.

* Although we recognlze the valldlty of  those conclusions,

we wonder whether Canada's trade policy as Iegards expnrts to

other countrles has not augmented that influence bj 1;:,nor:mcr B

" the correlation effect that exists between chls_country and

the.United~States{

‘N.-brief table of fereigh'markets‘follous,

cais ADIAN EXPCRTS IH 1971 |
- $17,70t,000,000 - o
. (Breékdewn by nercentage) :.. e
United Stetes. ' | 685 |
Grenﬁ‘ﬁeitain o - 3,‘.8%“5
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cher Conmonwealth countrlcs e: , h%lf“<‘ . ‘;

South Anerlca o .. u.'~ - 3% '

White simply mentioned

More . generally, althoueh Canadlan and U.S.
fluctuations studied to 001nc1de, a nunber
of inuependent factors, and particularly

-. the imvact of overseas t*aue, insured that:

. -the path or aggregatve acrivity-'in Cauadd .
. was not conpletely identical to.that in the.
United States. The relative importance as-

‘sumed by such independent factors when U.S.
recessions are mild :as the postwar ones have,
been, ‘appear to be the main reason why there -
is a low degree of rank correlation between
‘the amplitudes of recent Canadian and U. S.

. contractions™, «hlte, ibid., page 113 llh)

Considering the extent5of.the tradeewith-the Uniped

States (68% for exports 1n 197L), the effecﬁe of the' S t

American fluctuatlons,v1a the trade factor are actually

diminished -only:

o ' L o '
a) if trade with the opher countries is negatiyely
' correlated with Canadian trade with the United:
- Statee,?and
~ b) if that negative correlation is substantial_enough

to have some influence.

As-a matter of‘fact,.the_Staﬂdard diversification model

_for reducing fluctuations is:

. 2 2 ' ‘ 2 -
V By a) = Pgy © opy” +ZFputs EUA‘*“DA A | .

(V =« variance, E = exports, EU ‘= U.S.,” A = other countries

and P « nroportlona.)

where V (EEU A) iS-theeQariance in total Canadian expe;ts,'

.P LU & DA.axe the oxoportlons of exports to each of the .countriu.

2 the varlances in. T

b

R P
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exports to each of the countries-and (TLU A' the covariance

between the two countries.

e -
But, Ty, a = P

where P . the coefficient of correlation between EEU-aﬁd.EA‘

_ 50 obviously, Canadian fluctuations originating with those

of ‘the United States will be reduced if the~term EUA

negative and subetantlal.- Both conditions are dependent on

~ the value of P and its 31gn w1th f avle. to vary between -1

and‘%l. In view of the Pry value--about 68p~-the jdeal

reduction would be produced with a P'value.ef‘-l.

For the period 1965-1970, accordlng to the quarter]y

" data, the value of P was -0. 3950 naking it p0551b1e to

~ Join White in concluding that foreign trade w1th-the other-

countrles was- an 1mportant factor in curtailing Canadian
fluctuations arislng nut of the close conmer01al bond
between the Unlved States and Canada.' On the obher hand,

if we c0mpare the growth rate for exoorts to the United
States with the growth rate for trade w1th the other coun-'
tries, ve flnd that it is very sma11_-2 97¢%5. The PEU = |
.1605 and the %A - :0907. - If we include these results in

the diver51flcatlon nodel, we can see that 1f the coefflcient

of correlat1on were positive it would 1ncrease the total

variance.

‘THE IDEAL U“OGRAPHICAL DIV QSIFTCATION

Portfolio techniques are useful not as tools for desc~ :

ribing the past so much.as administrative_methods for- de01_

ding on the course of "acticn to be taken with respect to

-estab]ished aims. how, as we have mentioned before; consi- .

dering the 1noortance of foreign trade in the mandgxnb of
the Canadian econon::, the openlnb up ard expanding of
foreign markets nay depend ;olely /twobiorcnnatcly.quantié

fiable econonmic objectives, viz,:
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a) seeking an optlrum growth rate while taking into

account Cdnada'° induatrial potentlal and

b) attemptlng to find an adequate level for fluctu~ SR

ations in this sector so as to control internal

‘econonic otdblllty.

® e
..

Evidently, these two objectives are fully:compatible'with
the overall eponomic goals of Canadian sqqiety,
It tharefore otruck us as 1nterest1ng to outllne the

profiles-
1dea1 geogranhlcal dlstributlon/of the exports, taklng 1nto

. account the previously nentloned obJectlves.' Table I

pregents eleven effectlve dlstrlbutlon schedules based on

various pOS%lbl¢lt1€S for- conpronlse between a de51red erowth

- rate and fluctuatlon level. and. ..proauces ‘a, measurement

of those yarious possibilities.

-

Analy31s of th1= tabln shoug that in no case should the

- United States hav° had thn smvniflcance they dif'.as forelgn

TABLE I ) B
 IDEAL GEOGRAPHICAL DIVERSIFICA TIONS~?OR‘CAaADIAN EXPORTS

S : L Dlstrlbutlon

e

list of .countries” 1 2 3 b5 6 7 8 9 10 11 (%/country)

1 - India . R

.2 - Japan

- Australia - - B
- United States

‘= United Kingdom

3
4
5
6 - Belglun and Luxemburg
7 - France '
8 - Vest_Germas& . v'ﬂ:-i .(Fof figufes see text)sA
9 - Italy ‘ | | .

10- Netherlands

12. Republic of South Arrlca
13- Venezuela




J ¢
Liste des pays
1 - Inde
2 =~ Japon

3 - Australie

4 - Etats-Unis

5~ P.o;-'::mc-Un_i .

6 - Belgique et Luxenbourg
- 7 = France

g = Allcmagne de 1'Cuest

9 -,'I talie
- 10 - Pays-Pas
11 = Norvége

.12 - Reublique de Y'Afrique

. du Sud
13 = Vértzufla
14 - Mexique

Tawx de crofssance réalisabla ° 0.2340

Variance
. Ecart-typs

= 3 . i Lol
RS , o
: . , A
TABLENS I -
" DIVERSIFICATIONS OEDGRAPHIGUES IDEALES DES EXPORTATIONS CANADIEMITS
‘Distribution ,
1 2 3 5 5 6 7 5 g 10 11 ays §)
$2.87  35.80 - 26,53 20,18 9.59 6.90 3.5 225+ 105
C : o 7.65 17.63  18.58 17.57 15.97 °
: © 378 5.87 7.0
7.79 12.69  15.42
' o - e ’ _ 7.17 11.19
7.38 , 16.64 16,62 15.06 11.95 9.29 7.01
" o 5.07 7.5 8.83
' . . 3,29 5.41 5.30- 4.84 430
2246 ° 31.83 41,79 - 39.16-  33.57 25.79 19,51 14.27
" , : 8,07 8.75 8.43 6.95 '5.53 426
00,0000 4713 29,32 - 2L.87 1658 | 815 5.1 ) S Wi R
. N : ) ' s '.,_" - : ) R s . ; 4,36 .
3528 -20.14 24.04 15,37 12.02 8.47 5.50 .68 229
- ' o 4,28 5.27 533 5.08
0.2138 0691 0,145 01266  0.00%  0.0869 0,075 00637  0.0520  0.0437 .
0.7785  0.3376  0.1477  0.0351  0.0514 09170  0.0103 © 0.,0058 ° 0.0033 " 0.0023  0.0020
10,8823 0.1305 9.0760 - 0.0452

0,5810

- 0.3843 / 0,2018

2.2268

0.1014

0.0575

0.0475
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TABIE T (Cont'd)
‘ Realizablc growth rate . Lo
Variance : - (For figures see text) . .

Standard deviation

markets for Canada. In -actual fact from the historical
data, . . Canada's main foreign" outlets should have had the .

following breakdown for a growth rate of over 5%

2 - Japan " ~“‘_~. . 16%:7'
3w Australla ' o : ,1. f%}

L, - United States o f R

5 = United Kingdom - ) ‘ » ' ;7%:_

7 ~ Belgium anq Luxemburg. o ‘ -7%fl

9 - West Germany S -G?Cﬁk e

s

These conclusxons are: arr1Ved at from two main var*ables;'.

vlz.. the average hlstozlcal growth rate and the coefflcxent
of correlation between the varaous 0ut1ets. The value cf '

those varlables is given in tables II and III

The effect of the growth rates for each outlet on the,

export growth rate can be explalned by the followxng equatlon:

KR Tfﬁl

where RET." growth rate for total exports

market, and

!_‘.M
H]

proportion of each of the markets in relation to

the total exports. .

i = growth rate for each of thetexpoftsste a specific -




TABLEAU 1I

" TAUX MOYEN DE CROTSSANCE PAR PAYS PAR TRIMESTRE -

. © ET LA VARTANCE DB CE TAUX

Liste des pays .

1 - Inde
2 - Japon

- 3 - Australie
- 4 -~ Etats-Unis

5 - Royaume-Uni

6 - Belgique et Luxembourg |
7~ France -

8 - Allemagne de l‘Ouest"
9 - Italie -

10 - Pays-Bas:

11 - Norvege

12 - République de 1'Afr1que
du Sud

13 w'Venezuela.;
34 - Mexique -

Croissance

©0.1958

v 0.0511
., v 0.0308 .
v0.0207
J70.0243
v 0.0666 .
0.0318
90.0.0527
- 0.0696
. 0.0648
._t:_‘ 0.2340 ’
-0.0160 <
C0.0885
- 0.0478

Variance  f-

0.4979

0.0126
. 0.0307

0.0142

0.0179

0.0283 -
| 0.0246
0.0478

0.0140

0.0456
0.7785

0.0151

0.0311

0.0394 -




(=Y
=

.0.1659

* Index e 1a production industrielle amfricaine,

-0.0115 =0.1217

~0.4759

- -0.4105

-,3196

-0.1298

. . .
(::)' é;;j « . f‘-
TABLEAU 111 —_
MATRICE, DE CORRELATION ENTRE LES DIFFERENTS DEROUOES
" el 1 Col? Col.3 Col,Z Col. S Col. 6 Col.7 Col.8 Cof. 9 €oI10 Colo1l Col. 12 Col. 1S Gol. 16 Col. 15 Col. 16 *
11,0000 0.5243 -0.0351 -0.3373 0.1075 -0.1482 0.0237 0.0126 -0.2150 0.3515 . 0.1020 0,000 -0.1352 0.0201 -0.2559 ~0.5264
2 0.593° 10000 0.3261 -0.3816 0.3620 0.0632 -0.0855 -0.0956 -0.1170° 0.3660  0.1561  0.0028  0.0783  0.0801 .15 -0.1é01
3 -0.031 0.3261 1.0000. 0.01s1 0.2025 0.1602 -0.026 -0.2122 0,228 -0.0898  0.1876 - 01057  0.233 0.1513  0.0301  0.1659
4 -0.3375 -0.3816. 0.0151 1.0000 -0.0502 -0.0522 -0.2822 -0.0363 0.0891 =-0.4842  0.0099 =-0.310  0.0971 -0.0079  0.076  0.3420
S 0007 03629 0.2025 -0.0502 1.0000 0.6278 0.5034 0.4352 05644  0.3046 05180  0.4658  0.3337  0.1006  0.1429 -0.3327
6 -0.1438° 0.0632 0.1602 -0.022 '0.6278 . 1.0000 0.5579 0.5644 0.9096 ~ 0.5433  0.7876 . Q.MS6 0,413 -0.0021  0.5567 -0.1872
.7 0.0237 -0.0855 -0.0326 -0.2822 0.3834 0.5579 1.0000  0.3295 0.4958  0.4507 0.8352 - 0.2571 -0.0%80 0.2572 02852 -0.4501 '
8, 0.0126 <0.095 -0.2122 -0.0363 0.4352  0.5644 03295 1.0000 0.5637  0.1630 0.2443  0.1465  0.2364 =0.1561  0.3576 =-0.0115
9 -0.2150 <0171 0.2287 0.0891 0644 03095 0.4998 0.5637 2.0000 -0.287 - 0.6753 03815 . 0.4788  0.1057 & 0.5205 -0.1217
10 0.3515.. ofiéso -0.0898 -0.4842  0.3946 0.5433",0.4507 0.1630 0,1576 2 ;.boco"'3o.5017 0.3919 | '0.01b; -0.1007  0.0227 -0.4759
1 0029 0.1981 0167 . 0.0095 -0.5180 . 07676 0.4352  0.2443 0.6753 ° G.5017 2,000  0.0802. 0.3335 0.0418. 04343 -0.4105
12 0.0250 0.0828 0.1057 -0.3110° 0.4658 0.356 0.2571 0,465 03615 0.3918  0:1802 10000  0.0877 - 0.03%6 .-0.0035 =0.31s6
13 :-0.13§ér 0.0783  0.2337 .0.0971 0.3337 0,4193"eo.09ko 0.2364 0;4793 : 0.0105 j§.33351 0.0877  1.0000  0.2710 10,3504 0.1202
400201 0.0801 0,153 -0:0078 0.1006 -0.0021 0.2572 -0.1561 0.1057 -0.1007  0.0418  0.03356  0.2710  1.0000 -0.I1228 -0.1345
15 ,-o;zsgé;.-o.1si1 C0.0%1 . 00706 0.1428° 0.5547 0,295 0.35% 05202 . 0.0227  0.4943 "-0.0095  0.3504 '.%0.1223 10006 ~0.1298
16 7-6.3;341 -6.1491' 0.3420 -0.3527 ~0,1872 -0.4501 ' 0.1202 ~0.1345

1.0000
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TABLE II

'AVFRACE GROVTH RATE PER COUNTRY P‘R OUHQTER

Y RPN B N A L R B )
]

.ll—Norway

AND THE AR]ANCE TN THAT .RATE .-

- Iﬁdia‘
- Jaéan'
»u_Austfalia o 3A :;‘

~ United sn;tés_ ~< | .‘. »:_" o J”{
United. Kingdom .
4.Belgium.and Luxémburg

- France
: O

-~ West Germany.
- Italy
10-- Netherlands

12- Republlc of SOth Afrlca
13- Venezuela

1~ Mexicof.

ook ek ***r

TABLE III

MATRIX OF CORRELATION. BETWEEN THE VARIOUS OUTLETS

| List of the countries - : "Grbwth‘ "~ Yariance

(For figures see text) .

Col. 1, etc.¥* - (For figures see teit)

*American industrial production-index. '

In other WGrds 1f therc is.a high growth rate in exyorts
to a specnilc rmarket, “the growth rate for notal exvorts will~

- be higher if that market'accounts for a big ner

total exports, and vice versa. Thus the. histor

rate -of Canadian exoorts Has been primurily inf

- the growth rate of exports to the bnited.States

centage of

ical growth

luenced by K

since they ,

represent about 70¢ of. all Canadian exports, R
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Howeter,.in praetice,‘onlike a portfolio'oerto;k‘~'.v
Exchange:shares,feffeotive geogfsphical qivérsification.'
cannot be achieved in the short-~ or medium;terﬁvbccaose
the exchange capacity of foreign markets other than the
nited States'ls necessarlly limlteu. For- instance, it

is unfea51ble to make a medlum—term commerc1a1 reallgnment

. with West Germany to 1norease the exports to that country

' from $319,000,000 to $3,500,000,000 over a few years.

.On the other hand, the advantage of finding out the

". various effective diversification'nrofileszlies~in the fact

that they permit Canadian efforts to- be better directed to-.-

other foreign outlets. Hence, the efforts made by .

wards
the Canadian government to develop trade- w1th Japan ‘and

the Common Market countrles can be regardea'as valld -as
long as the characterlstlcs revealed by thls text remaln e

uncbanved Jn the future.

THE IDEAL DIVERSIFICATION BY PRODUCTS °

~ When diversification by markets is hard to"achieve;.Z
it is advantageous to consider the possibilities‘of.diVersi;'

fioation,by products. The same methodology was_followed as

in the foregoing Seotions, Thus,.in Table»IV, we provide

. the particulars on
- a) the historical growth rate for 2h;groups,of.products,.and‘
b) the standard deviation for each.

Table v ropresents the natrlx of correlatlon between the

- various products, - 1ncluding the Amerlcan industr1a1 oroducflon

* index..

To make it -casier to evaluate overall policies, we used.

the hichael Boretsky classification® with a few variants.

© Yoretsky, michael - "Coficerns anout the presceit a.arisan

position in intornational trade™,
UuAe |

- Study paper‘5 Lepartment

of Cowrierce,

e

C
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1

‘ggintyfrour.prbqucts are accbrdingly_regroupéu,as rollpwsfj
) - Intensive;tedhnoldgy-produc%s;including:'l  '_ . o 1f 
‘»;j # 1 - aircraft parts L . . ' ;‘
bj # 4 - industrial equipmenL |
. e) # 7 - chemical products -
“ a)'# 8 -fértilizers.' '

)

v

The maln criterlon used by Boretsky for thls group

is the hlgn level of 501ent1f1c and cecnnologlcal expertlse,_

~a) # 3
b) #5
e) 11
d) #18

“e) #19

" research and development requlred by these products.

. 2 - Non—inten51Ve~teﬂhnolOgy products : f_ 

- manufactured products

t -

other industrlal equlpment

alum:nlum producbs

-newsprint

other forest‘proddcts;-= ‘

3 - # 9 - products associated with the automoﬁile.f

L - Raw materials

N

- a) #2 - electricit}'
b) # 6;-"oﬁh§rfmetals~and oreé">

c) #io'- primary iron and - steel
d) #12 . copper, nlckel and products |

| "e) #13 - oil and natural gas

£) #l4 - uranium ore .

“g) #15 - 1ead: zine &nd products

- " n) #6 - wood -

' i).#l7'«'éépef'puip

J) #20 Q'i?dn ore;‘

5 - Abricultural products

a) ”21
. b) 22
k) 823

d) J2h

- wheaL and flour '

- atq . o o - FL v

H

other

- fish and products. N S D :
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© TABLEAU IV

" TAUX DE CROISSANCE ET VARIANCE -

_ PAR PRODUITS PAR TRIMESTRE ~

©0.0447

No. des A B -
vroduits Titres - Taux' . Variance.
. 1 Pidces d'avion -0.0018 0.0197
2 Electricité 0.1307 0.0578
3 Produits manufacturiers - 7 0.0669 - 0.0368
~ 4 . Equipements industriels ©0.0274 - 0.0151
5 Autres équipements industriéls | 30.0419' '-‘0;0267
6 Autres minerais " 0.0103 0.0083 -
77 Produits chimiques ©°.0.0355  0.0198.
PE: Fertilisants = ©©0.0471  0.0885
9 Produits veliés & 1l'auto - ©0.0550 | 0.0447
10 Fer et acier primaire i 0,0250 1 0.0267
11 Produits de 1'aluminium . ©0.0215 . 0.0370
12 Cuivre, nickel et produits . 0.0473 - 0.0770
13 Plomb, zinc et produits ©0.0505 . 0.0213
14 | Pétrole et gas_natﬁrel . '5ﬂ0.0498'51 » 0.0069'_
"I5 . Minerai d'uranium 0.1852 ©  0.3893
16 Bois: L 10.0196 0.0215
17 - Pite 3 papier - 0.0135 0.0119
18 Papiers journaux 10.0109 0.0049 -
19 Autres produits4forestiers f:f0.0191' 0.0061
20 Minerai de fer | - 0.3319 0.6527
21 B1é et produits 0.0897 0.0507
22 Avoine 0.4264 . 0.4960
23 Autres produits de ferme 0.0523 . 0.0288 -
24 Poissons et produits

0.0346

By (;.';,:

'\] .
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o o . MMRICE DZ CORRELATION ENTRE LES DIFFERENTS, PRODUITS

o). 1 Col.2 ol 3 Col. 4 €ol.S Coi. 6 €ol.? (ol.8 Col.9 Col.30 Col.11. Col, 12 Col. 13 Col. 14 Col. 15 €ol.16 €ol. 17 Col. 12. €ol..19  Col. 20 o1 21 ol 22 Col. 23 Ool.‘ z$

1 .00 -0.512° -0.317 -0.042 -0.107 0.237 -0.379  0.184  0.590 0.423 © 0.245 0450  ~0.119 0350  ~0.007  -0.094 -0.332  -0.31  -0.107  -0.060 . ,-0.510  -0.23  -5.320  -0.282 .
2 -0.512  1.000 0.205. -0.020 -0.089 -0.499 0,220 0.069 -0.478  0.033 -0.41L . -0.041  0.402  .0.887  0.404 -0.239 0,030  -0.088  -0:169 0,022 0.205 - 0.807  0.590 0,049
5 -0.317 0.245 2,000 - 0.115 0,221 0,199 -0.203 -0.075  0.066 0.1i6  0.159  -0.479  0.490 °  0.137 -0.072 - 0.046  0.218 0.386  0.376 0,321 0.187 -0.019  0.428 0,495
£ -0.032 -0.020 - 0,115 1.000  0.314 . 0,150 -0.135 -0.036 -0.131 -0.096 [ 0.244 u.oz"q ©0.406° -0,122.  -0.205 ~ 0,076 °  0.167 0.119  0.436 .- 0,293  g,302 0.025  -0.013 0.243 .
5 -0.107 -0.089 0.221 -0.314  1.600 -0.17% 0,323 0,248 0,169 -0.119 0.4  -0.201 C-0.084° -0.150° © 0.282 - 0.091 - 0.498 9.301  -0.197  ~0.226' -0.140 -0.341 - 0.087  -0.2C8
6. 0.237 ~ -0.499 0.199 0.159° -0.179 1.000 -9.336 -0.354 0.068 0,420 . 0.371 0.260 0.316 -0.508 =0.526 '_ 0,175 -0.121 0.236 ° AD.646 C.608 09.341 -0,362 0.173 0.531
7 -3 0,270 -0.203 -0,135  0.323 - -0.336 1,000 ~0.116 -0.300° ~0.183°  0.003  -0.017. ~0i180. . 0.325 0471 0.421°  0.487  0.136 <0318 -0.365  -0.187  0.020  -0.073  ~0.171
£ 808t 0,068 -0.075 -0.036 0,248 -0.354 ~0.116° 1.000 0,480  0.149 . 0.338 0261 ~0.306° ~-0.053. D01 -0.300  0.227 0,108 ~0.040  -0.530. -0.332-  0.137  0.560  ~0.657
D79 0550 -D.478 0.066 -0.131 0169 0,068 ~0.300  0.450  1.000 0.3 0,261 0.063. -0.204  -0.401. 0,109  0.174 . 0.100  -0.020  0.106 - -0.335 - -0.381 _ -0.377 . 0176 ~-0.381 - ©
010 0.425  0.033 0,116 -0.096  -B.J39 - 0.420 -0.183  0.149 - 0,134 " T.000 0.470  0.592 - 0173 . 0.165 ° 076 - -D.1M 0062 <G08 0182 D257 0,020  0.061 0,213 -0.060 i
Co1e.45 -0 - 0.159  0.244 C 0415 0.371 0,003 0,338 - 0262 0,171 1000 0149 0.107 - -0.475  -0.276 - 0124 0.364. 0503 | 0.225 . 0121 . -0,087 -0.356  0.015  -0.032 .
X 12 0.450. -0.041 -0.479 0.020 -0.212 0.260 -0.017 0.261 0.083  0.592 - _0.149 1.00@) ' 0.132 0.094 0.096 - 0.021 ° ~0.10% ~0.308 0.024.° ©0.015 - 0,075 L 0.261 0,114 ~0.465 -
13 ~0.119° .0.402° 0,490  0.405 - -0.084 .0.316 ~0.190 0,306 - ~0.294  0.173 0,107 o.;$z 1,000 0.381 ° 0.028  0.146  -0.063 .-0.008  g.;2 ° o7l - 0.292 0.288 0,221 0.439
147 -0.350  0.587  0.437 -0.122 -0.150 -0.508  0.325 0,053 0,401 0,166  -D.475 0094 - 0.381 | 1.000. 0,648  -0.020 0,084 -0.343 . 0338 -0.067  -0.036 0,714  0.432  <0.123 -
15 -0.007  0.404 -0.72 -0.205. 0.282 .=0.526 0.471 0.061 0308  0.176 . -0.276  0.096 0,028 -0.643  L.000° - 0.289  0.302 ° <0.368 0495 -0.332  -0,383  0:201 0165  -0.407
16 -0.098 -0.239  0.046  0.076  0.091 .0.175  0.421 ~0.300 0174 -0.134 . 0.324 0021 0.M6 . -0.020  0.289 . 1.000 . . 0.538  0.085  Dag4 0340 0,307  -0.264  -6.223°  0.081
C 17 -6.3% 0.030  0.218  0.067  0.498 - -0.121 0487 0.227 0,000  0.052 - 0.364 -0.105 -0.063 - 0.084 - 0,402 . 0.539 . 1.000 . 0.380 0120 -0.078 - 0,000 -0.227  0.10  -0.033
18 -0.31. -0.084 0,386 0,119 0,301 - 0,236 0,13  0.108 -0.020 -0.204 ' 6.503 -0.308  -0.018  -0.383 - -0:368  0.085 0,380 1000 0,504 : 0.407 0,388 -0.003 _ 0.206  0.262
19 6197 -0.169 0,37 0,436 -0.197  0.646 -0.318 -0.040 -0,06 . 0,182 - 0,22  0.024 0,312 -0.338 -0.495  0.184 - 0120  0.504 1000  0.576  0.56 -0.041 . 0.212  0.523
20 0050 <0.022 0.321 0.293° ~0.226  0.608 © -0:1651 D53 0335 0.257 0.2 . 0.015 0471 . 0067 =0.312 0140 0.078 0407 0,76 1000 © 0,466  0.287 -0.156 | 0.649
21 -0.510 0,205 087 0.302 -0.240 . 0.31 -0.187 0,132 -0.361 -0.020 - -0.037 - 0:075 - 0.292  -0.030 -0.38% -0.107  0.000- " 0.38%  “n.sec 0,466 1.066 C 0.370 .. 0.357 . 0.269
22 -0.43  0.807 -0.010° 0.025 -0.341 -0.3%2 0.0I- 0,117 -0.377 0.061  -0.356  0.261 - 0.388 0.7, 0.200  -0.264  -0.227 <~0.093 _o0m o7 070 . L0000 osn -000 | ¢
23 -0.330  0.580 - 0.424  -0.013  0.087 ~0.173° -0.073 .50 0.176 0,213 0.015 . 0.114 - 0.23 6432  0.165 -0.229 .0.10-  0.205 0202720086 . 0,357 . 0.53 1.0600  ~0.254
T4 -0.262 -0.049  0.495 . 0.243  ~0.208 0,531 - -0.170 -0.687 -D.381 -0.060 - ~0.032  ~0.46s 0439 - -0.128 -~0.407 . 0.081 : ~0.083, 0.262 . g.533 _0.649 - 0,259 ~0.200. 0254 . 3000
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! '. TABLE_IV ’
* GRONTH HATE AND VARTANCE
: BY DRODUCTS PER QUI\RTLR ‘ ‘
.'!‘ . _ _Produét Ho. . : Titles o Rate Variance =
.:? ‘ . ' R » Aircraft parta ﬂ;“ e (Fdr.fiéﬁrés see tékt)
"é - ' 2 Elecbricityi | . » : - . |
3 Manufacpured.prpducﬁ$r>- o
' | 4 Industrial"equipmeﬁt. . :
‘ 5 Other. industrial equlpment T _
j 6 ‘Other ores’ - ‘.T!L.T !
: 7 ’ ' Chemical producﬁs - .9_ )__.--
: K2 Fertilizers.; | _ _ A
S 9 :;\ Products 355001ated with the automoblle
::é 10‘- Prlmary_i?on and’ steel ' A
11 AlumiﬁiumlpfoduCts
12 stpper,vnickel and‘produgts i“f
13 - Lead, zinc ahd'pfoducts o )
: u 0il and natural gas’ .
15 . ..Uranium ore * : :
16  Wood
17 .Paner pulp
- 8 Newsprlnt
19 - Ugher forest products .
20 - Iron ore ,"'
21 Wheat and products
i 22 Oats . ‘
23 - ~Cthér farm products :
2 - lFish’and'prbdﬁcts '
) TABLI' v ,
‘ FATRIX OF CORKELATION BET.LEN THE VARIOUS PRODUCTS.
‘  golunn 1, Cel,. 2, etc. 3 : - - L
. _ P (For details éeévtéiti : -;,“.‘ B ﬁ B
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AL phese_pfpducts\accouhtjfo; 98%-of'ﬁhe botélﬂekﬁérts,'-'
We‘hAQé not included’;ﬁe'egports associated with national f-
" defence(?) owiné to the spééial natsure of,their:traﬁsfer. _?
Lastly, the breqkdown for théée groups- of érdducts in 1971 wés_
?s follovis: _ _ - o “
1) 1nt9nsave—technology products - 10 70%
2) non-lnten51ve~technology prooucts - 39 25p ‘
: 3) products assoc1aced with the automoblle - 17 32N
L) raw materials - 23. 76% ' '
5) agr*cultural products - 8. 96p.
By consultlng Table VI, uhlch glves the various 1deal
“dlstrlbutlon proflles, we find that in the case of Canada
the rational profile is Dlstrlbutlon No. iS‘whlch glves a
growth rate O?é-lﬁp w1tﬁ.a minute variance qf Q.l510f 1%,
ﬂelbreakdown by group of prodﬁcts, théfefore, ist |
a) intensive téch.clcO R S . . 10.90%
#u - ' bS8 ‘
7 ks .
S T . Cias |
.B)'nonmiﬁténsive technoiogy.~ C V' ”f f.. E 23.55%
S #3 Y < A |
s SRR N
11 o IR TX S
18 - . sm
19 , 7.81
¢) products associated with thé‘autbmbbiié'f;# 9 3.1
d) raw materials S o L 47,25%“
g2 o . - 6.195
6 . .. 307
10 S 3 L
12 N - g
._13:'::"1 L } .o 6.25‘ >':Rji '
14 _ - o 18.9L - R
B T 120 0
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Descriptior
Pidces d'evion
Electricité.

. Produits manufacturisrs

Zquiperents industriels
Autres dquipements industriels
Autres minéraux

Produits chimiques

“Fertilisants . - .
" Produits relifs 2 1'aute

Fer et acicr primaire
Produits de 1'aluminium
Cuivre, nickel et prodults.
Plogb, zinc et produits
Pétrole ot gas naturel
Minerai d'uranium

. Bois
‘Pite & -papier
_Papiers journaux

Autres produits forestiers
Mineral de fer - -

" Blf et produits - . .
" Avoine o

Autrzs prodults do ferme
Poissons et produits

Taux de croissance r€alisable
Yariance - ' '
Ecart-type

s

TABLEAY VI
DIVERSIFICATION IDEALE DES EXPORTATIONS PAR PRODUIT o

4 s & 7. g 9 . 10 1 12 13 14 15 16

: ' I s 5.58
35,47 32,15 30.86  28.66 2158 19.92  13.67 12,02 2042 908 2.57 615 LS9

31,70 1343 14,00 1231 1178 - 8.92 . 8,24 7.42 . 667  6.24 4.6 181

: R : ‘ 2.56 3.0 © 4,04 458 - 5.38

328 422 467 465 458 14 LI

B _ . 3.07 - 9.0s

© L 406 534 597 807 5.94 4S8 3.1

R . 119 - 147 161 1.58 155 1.3 :

2,27 3.8 4S9 535 A8 478 453 420 398 311 182

S . : 127 1.88 324, 5.7

. 1,05 1,23 -1.43 1,82

: _ IR o . 1.61 L7700 184 193 187

415 8,00 8.6%5 602 9,26  8.87 830 . 7.92 6.25 3.2

‘ o 12,76 16,58 23.37 251 25,24 2401 2313 18,9t 1101

12,35 . 0.52 0 088 0 £.00-  5.65 5.1 3460 ¢ 266 - 2,22 1.89 .72 1.20 .

- - ' : ' R © 140 238 385

- . T84 648

. BT 1598

- , o B : . : , 5.86  5.00 7.81 12,60
19.68 14,07 1282 - 1L,4 277 482 396 322 259 o216 193 128 .
0 9.84 10087 - 1136 10,36 10,07 B.46  7.96. 732 6.58 615 486 221

381 22,71 26,78 18042 3n72 11420 6,92 576 A4 400 361 2.52

: : C o, L 386 a60 581 623 619 5.8 sl 4d6 2.89

’ 3.25 3.82 - 4.04 394  3.85 3.2 T 2.09
0.2740  0,2198 0.2082 ' 0.1026 0.1514 0.1405 0.1067 0.0967 .0.088% 0.0803 €.0760 0.0615 0.0265
10.0930  0.0502 0.0431 0,0347 - 0.0173 0.0140 0.0060 0.0046 0,003 0.0028 0.00Z5 0.0015  5.0008
0.3050 '0.2240 ©0.2076 0.1862 . 0.1314  0.1182 - 0.0778 ° 0.0679 0,0600 0.0532 0.0497° 0.039% 0:0281

Y

T
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TABLE VT o .
TDEAL DIVERSIFICATION OF EXPORTS BY PRODUCT - .

Description - -

Aircraft parts (For figures see text)

Electricity

t

tanufactured products

- industrial equipmeht

~ Other industrial equipment _
- otheé_ores o
;.Chemiéal products

~ Fertilizers

Products associated with the automqbile[;:

o
(o}
$

Primary iron and steel i} o

Aluhinium-products : .

12- boppér, nickel and products

13- Lead, zinc ?aﬁd products
14~ 0il éhd navural gas

15~ Uranium ore . RSN o o 4

16~ Wood - - \ . -'].':
, 175 Paper .pulp
18

Newsprint

10~ Other foresc‘produéts‘

- 20~ Irdﬁ ore R

21~ Wheat and products -

22~ Oats

23~ Other farm-prdducts>

24~ Fish and products -

Realizable growth rate

Variance

.- Standard deviation

T e ¥

Y
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‘a matter of fact

y - . S —— - i I
' 15 .
16 . 2 345
17 2. Sh o IR
20 1.28 ST
e) agficultural products. )  15;18$ .
# 21 L g6 "
‘ 22 2.52
. 23 o Ch.56 .

Finally, if we take the hlstorlcal variance in the .

t pxports, we can see that, for thlS same varlance, Canada

could have achleved a growth rate of lhp. On the other'

hand, the.same limits in capac1ty can occur w1th the- products‘

as w1th the forelgn markets.
main

export promotlon nollcy would have to take the two/l*nes of °

‘ divers1licat10n into con51derat10n. o .’Jf

ggyCLusIou

Use -of portfollo techniques 1n this fleld therefonef'

" ¢constitutes a valld source of 1nfornatlon whlch w1ll pernit

better guidance in eff ortsAto‘promote'export53apowards achi-

eving

Canadian economy and the long-term économic Objectives.

.though 1nn1enentatlon looks easy from a h:storlcal basis,

such is not the case with progectlon 1nto the future. _Astfi
even when maklng the“assumpt10n~that the
coefficients of correlatlon w111 hold steady, the blg job
of-est1mat1ng~future growth rates and their varlances stlll
remains. . T SO --t;- _ ,};

Consequently, any conprehen51ve?

.greater adequacy betweeh'the characteristics of the_

Yet,n

-~
.t

e
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