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. Abstract

Title of Thesis: The Trade Model of a Dynamié World Input-Output = °
Forecasting System

Douglas Eugene Nyhus, Doctor of Philosophy, 1975
Thesis directed by: Professor Clopper Almon, Department of Economics
University of Maryland '
.. The primary purpose of this study is to build a model of inter-

national trade with sufficient commodity detail so that a system of

national input-output models, to be‘built later, may be joined to

_produce annual forecasts of trade among them which are consistent

from countf&‘to country. The model assumes that the national models

'will produce forecasts of imports and domestic prices by product.

The trade model will use these data to produce forecasts of exports
and wofld prices as seen by each country for use in the national
models;

The analysis involves forecasting of tréde shares. Trade shares .

are, for a country importing a certain product,‘the proportions im-

ported from each source country. The trade shares are not constant

* or even relatively constant over time. In fact, they have been very

unstable. The anaiysis further shows that the shares are price elastic.
Estimates of this priée elasticity have been derived. The analysis is
detailed enough so that the effect of a price change in Canada'fér '
Butter gnd eggs can be seen in the Americaa expdrts of Butter and éggs

to the United Kingdom. The technique employed insures that throughout -

‘the historical and any forecast period for an importer the.sum.of the

shares over all sources is unity.



Since forecasting of exports is the primary purpose of the model

aggregate statistics on the price responsiveness of the shares by

country have been é6btained. The American and French trade shares, while -

price eléstic, are somewhat less elastic than those of Germany, Italy,
Caﬁada and the United Kingdom. Japan's price responsiveness is higher
| still.,

-Chapter I gives a brief introduction to the world trade'modeliﬁg
now being undertaken at thevUniversity of Maryland and an examéle of
the results available.from the analysis. Chapter II describes the
structure and techniques used in estimating the model, Chapter IIL
describes several other models of world trade Which,pse trade shares.
Chapter IV examines the ﬁérameter eétimates and their implications.
Chapter V examines the fit of the equations. A final chapter examines

' prospects’for future work.
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Chapter 1

Introduction

‘Introduction:

This study reports an econometric model of world trade for 119
categoriés of merchandise trade: The model foéuseé on fbrécaéting'
exports by commodity for the United States and eight of its major
trading partne?s. It takes the total imports of each df‘the commod -~
ities by eaph country and domestiﬁ prices of éach_country as giveﬁ
and forecésts'hoﬁ much of those imports will be supplied by each other
countrf. It uses pooled time seriés and cross country data on annual

observations for the 1962-72 period.

Purpose of the Study

The'primary_purposé of the study is to produce a model of inter-
national trade which will tie together a system of national input-out-

put forecasting models to produce annual fofecasts of trade among the

nine countries and the rest of 'the world.

The model of international trade will be constructed well in ad-
vance of several of the national models to which it will be linked.
This fact will not, however, preclude its use in analyzing and simu-

lating various economic phenonema."Speéifically, the price responsive-

-ness of exports can be examined for each country by commodity.” In addi-

tion, the degree to which different countries compete in the same market

can be seen, Table 1-1 is an ekample of the results. The commodity is
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" Dairy products. The table shows the effect when one country reduces

its price ten percent and no others alter their prices., The analysis

in the table further assumes that, to keep the example clear and simple,

. no country alters its total imports but only changes the sources of

supply based on the new'prices whichlit sees abroad; In feading the
first row of numbers on the table, we see that if Canada reduces its
price it will ggin §8.6 million U.S. dollars. The gain, reading across
the.row, wiil be at the expense of Belgium-Luxembourg which will lose

$3.2 million, Germany who will lose $.3 million, and so on. The next

 row shows that if the U.S. reduces its price ten percent it would gain

$21.2 million with the Rest of the World being the big loser with a

loss of $9.9 million. The table reads similarly for each of the coun-

tries named in the table. Tables similar to this one»for/dairy pro-

ducts were derived for each of the 119 categores of merchandise trade.

The Setting of the Model

The Interindustry Forecasting group at the University of Maryland
has built a lérge—scale, input-output system for the United States and
is now working on similar models for other countries. The candidates

for natibnal models included all the major trading partners of the U.S.

(except for Mexico): Japan, Canada, the United Kingdom, the Netherlands,

Germaqy,;Belgium-Luxembourg, France and Italy. A small medel will be
built for the rest of the world.

The central position of the trade model in this 1nternat10na1
‘system is illustrated by Flgure 1-1, which suggests a solar system '

with the trade model as the sun and the country ‘models as the planets.

e it e e [ P S—— © ercamewh v et L s m—

e s e s ————— Tt T T
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- Effects
Price in
Changer
Canada

United States

Japan

Belgiﬁm-Luxembourg

France

~ Germany

Italyl

"Netherlands.

United Kingdoﬁ

Others

TABLE I-1

THE EFFECTS OF TEN PERCENT PRICE -CHANGE BY COUNTRY FOR DAIRY PRODUCTS

Canada

(All Figures are in Millions of U.S. Dollars)

United
States

—01
-04

"'.0

Japan
.0

.-.0

Belgium=
Luxembourg

Germany

"'-3

Italyv.

11.3

“06

--1

Nether—
lands

-.0

United

Kingdom

2204
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* , NETHERLAND
‘ BELGIUM

'CANADA

TRADE
MODEL

Figure I-1 Trade Model with Planet-dountry Models _'
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The sun "draws" imports and absolute domestic prices to itself and
"radiates" eprrts and world prices back in-retutn; An iterative
solution prbcess will be used, for market clearing world prices and
exports are determined simultaneously. i |

An example will probably help in underétanding how thé models
- will work, Suppdse personal income‘in Gérmany should drop sharply.
VIn the German model demand for imports would fall fdr.two_reasons:
(1) domestic output would fallg and (2) Germanf's domestic prices
ﬁight fall slightly and thereby make foreign goods relatively more
expensive, In.the trade model the'iower Cerman import démands would
lower the export demands for those countries from whom Germany imports
goods. The lower German domestic price would, at least in this stage,
increase German exports. On returning tb the German médei,‘the higher.
foreign demands would mitigate the recession and sé stimulate import
demandé slightly. German prices would sldw their decline. The first
effect on another country, say the Netherlands, would be a reduced
demand for her exports and a slightly lower world pfice. Imports of
the Netherlands would be under two opposité fofces: a world price de-:
crease would push them up, but the fall in exports would pulllthem down ‘
through lower domestic outputs. The directioﬁ of change‘bf the Nether-
land's imports would be uncertain but the effect on her domestic
ecohoﬁy would not. In addition, the lower outbut for the Netherlands
'»woﬁld generate less infiatibnary pressures. When we return to the
,»trade model,‘after the first effects~6f Germany's recession have héd
their impact on the Netheflands,‘German‘imports Will go slightly. It

might be assumed that global imports would rise slightly and hence
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total exports might rise. The interaction between the national models
and the trade model would continue until an -equiliborimm solution is

found.

‘Plan of ‘the Report:

' to the model and extensions of it. "

Chapter II,will.go'relatively quickly through the'exposition of
thé trade model., In order that the ideas, constraints, and objectives -
of>the‘mode1 will remain clear, there will be liftlé meﬁfiénbof the
literature at that point. Once the model is firmly in hand, Chapter III
will briefly review what previous authors have done in trade modeling
and the relationship of theirwrk to the present one. Chapter IV will
discuss the empirical results in great detail. Chapter V will analyze

the fit of the equations. Chapter VI will suggest poséible‘improvementsl

1
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Chapter IL

The Trade Model

This chapter reports on the économetric anaiysis of fhé inter-
national model for 119 categories of merchandise trade. Since indi-
vidual céuntry models arevcapable_of prpducing sétisfactory import
forecasts, this model focuses on forecasting exports for all of the
nine countries. With the imports and domestic prices suppliéd by the
individual country models, exports of each couﬁtry énd the test of the
world are determined. The analysis uses OECD data of international
trade by commodity of origin and destination.. Time series ahd cross-—
country observations for eleven years from 1962-72 were em.ployed.l

The basiciobjective of the analysis is to produce annuél fore-
casts of each of the 119 commodities of exports from each of the nine
to each of the other eight and to ;he rest of the world. These fore-
casts must be mutually consistent, internally as well as externally,v
for all countries alike. The model shows the price responsiveness ofv
exports for eéch country., -

" The use of domestic priées in the formulation of the pribé term

meéns that we are ignoring the impact of tariffs on the prices paid for
imported goods. The mere existénce of tariffs does not, necessarily,

imply any tradg,diversion among.suppligrs. This is trué if the tariff

1, data appendix explains the sources and methods used to acquire
- the data. ‘ ’ '



is of the kind used by the United Sﬁateéiand Canada~-a most-favored-
nation tariff. For this kind of tariff there are no trade divertiﬁg
.effects since the tariff is uniform from country to cdunfry; The 1eVe1>
of the tariff may vary and again no bias results in thevproéortions‘of

a pfoduct importédlfrom various sources. The effect of a chénge in a
most—favoxed-nation tariff will be to affect the level of imports rather
than their compositiqn by origin.

A more complicated tariff consisting of differéﬁt rates for
different sources may not, necessarily, imply any continuing trade.
diversion eithef. If the differential tafiff, such as that used 5y
.the European Economic Community (EEC), has been in effect for a periqd
long enough so that all its trade diverting effects have been felt,
then its mere continuance will not bias the estimations of thé share
equation price patametefs. The differential tariff‘may even be altered
and yet have no additional trade diverting effects. Suppose Germany has
a 10%Z ad valorem tariff on United States steel and a 57 ad valorem
tariff on British steel. If Germany alters her tariff so that the rate
is 8% on American steel and 3% on the British product no trade-diverting
effects will ensue:. The reader should note ﬁhat here we feqﬁire the
tariff cﬁanges to be linear (the same re&uctions in the ad valoreum
rates) if the tariff change is to have no trade diverting effeéts.

It is my argument here that the differential.tafiffs within the
EEC have undergone linear cuts during the estimation period‘of 1962 to
;972. v |

The formation of the EEC in 1958 began the'processvof tariff



reduction ﬁithin the six member'cqﬁntries chsisting‘of Bel gium-Luxem
bourg, the Netherlands, France, Germany, and Italy. In 1962 the tariff
levels for intra-EEC trade had been reduced 50%.2 Using data from.the
EEC on average levels of custom duties in the EEC in 1958,3.the average
level of intra-EEC tariff was 6.22 in 1962. Tariffs were completely
eleminated_in 1968 for intra—-EEC tfade. The linear reduction for the
period 1962 to 1972 was thus 6.2%.

The formation of the EEC had another tariff effect, however; that
was to erect a tariff wall around the EEC member countries. The focus
‘of the "Kennedy Round" of tariff reductions was to reduce that wall
along with the tériff walls of the United States, Britain, and Japan.v
Ernest Preeg,4 has calculated that the average ad valorem tariff im
posed by the EEC before the "Kennedy Round" cuts to be about 12.8%
and affer the cuts to be 8.1%. ‘The EEC, :i.tself,-5 estimatés that its
tariff in 1972 is about 6.0%. Thus, the linear reduction in the EEC
wall was of the order of 4.7% to 6.8%. Comparing the intra-EEC linear
reductions to the EEC wall feductions we see they are of neaply equal
magnitude. Thus, I argue that,_oﬁ balance, the effect of the formation
and implementation_of the EEC and Kgnnedy Round tariff reductionskhas

been nearly neutral with respect to trade shares. Thatis in spite of

2Commission of the European Communities, Information Memo P-41,
June 1968, .
3ibid., p. 2. :
. 4Preeg, Ernest H., Traders and Diplomats, The Brookings Insti-
tution, 1970, Chapter 13,
5Commission of the European Communities, European Community Back-
ground Information, No. 3, February 15, 1972, p. 2.




the‘fact that either of the two'tariff actions_wéuld, by itself,
generate trade diversion, taken togethe; their séparate effects are
'greatly reduced. |

To determine whether tariffs have had a significant effect on the
trading patterns during the period 1962 to 1972, one would.need to in-
cludé the tariff rates by commodity, by country for each source
annually and then modifj the prices accordingly. The reader will
‘note, howevef, that up to this point I have ignored all the pfobleﬁs
inherent inlcomputing tariffs when more than one good is in a trade
_sector.. Ernest Preég offers a good discussion of the many probléms
involved in such calculations.6 For the current study, the effects
" of tariffs and their change have been ignored. |

The basic point of feference for the analysis is a trade share
matrix M. M is square and has as many rows or columms as there Are
cbuntries in‘the model. The ith row of M expresses the exports of
»country i to each of the other countries. The diagonal elements are
allvzéro, except for our tenth country, a region, called the "rest of
the world" (or more simply "Others") where the reﬁaining countries are
aggrégated together into.one region to obtain intraregional‘flows.

Thus, the total imports of country j are given by the column sum .

M, ,=IM , and total>exports of éountry i is the row sum M, =IM .
“3 1y | R T
The matrix of market shares Sij is thus obtained by dividing each .

column of M'by its column sum. Hence,lsij is the proportion of goods

GQE.git.;APreeg, Appendix‘A, PP 273-281.

10.
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frém countr& i in country j's imports.

Viewed from”tﬁe.mérket place, two overall constraints on any 
forecast of shares must be satisfied. The first is thaﬁ in any foref
cast'period each Si' mﬁst be non-negative and lesé than on equal to

J
unity. The second is that the sum of shares from all sources must be

unity: IS =1 for all j and t. o
v iijt '

As an exampie of an M matrix, Table II;l shows the international
flows of petroleum products (not crude petroleum) for the calendarvyear
1972, Each'column shows the imports, in thoﬁsands of United States
dollars, of the country whose name appears at the top of the column
from each country named down the side. The bottom row shows total
imports of each country (the M.j)vand ﬁhe colum on the far right shows
total exports of each country (the Mi’)' Table II-Z shows the S matrix
corresponding to the M-matrix of Table>~II—l.

Predicting the S matrix is the main burden of this work. The

"~ basic equation we shall use for doing so is:

| b
(1) S;5¢ = SijoPyiydd

where
Pijt = the effective price of the good in question in country i,
peit’ relative to the‘ﬁorld price as seen from country j,
. (P, = / .
Pujt (_ijt " Peit ijt).

 To insure that global exports equal global imports, the world
‘price, as seen by country j, Puit is defined implicitly by the following

equation:



TABLE II-I

BILATERIAL TRADE FLOWS FOR PETROLEUM PRODUCTS
IN THOUSANDS OF U,S. DOLLARS
FOR THE YEAR 1972

NETHER- L TOTAL 1
‘ CANADA U.S.A. JAPAN BEL-LUX FRANCE GERMANY  ITALY LANDS U.K. OTHERS  EXPORTS !
_CANADA. 0 136573 6 69 2 2 0 o 2605 6856 146154 !
U.S.A. 63724 0 51206 120219 12717 24799 17559 21946 22819 207712 4427oi
JAPAN 72 10094 0 -16 42 145 9 3 8 37818 - 48207
BELG.-LUX 3112 . 23088 305 0 13817 . 75419 5514 48239 54004 205909 429407
FRANCE 73 7873 25 22648 0 118971 19517 21170  41g19 191685 423581
' GERMANY - 1058 1030 888 20310 41794 0 12962 35678 20880 264743 399343
ITALY 2 100878 12 38534 97959 40331 0 . 73894 46492 391460 '785562 ' | '
~ NETHERLANDS 1503 14568 281 87140 27023 477489 4040 0 202829 371924 1186797 %
U.K, 7869 10550 1417 11372 4899 21730 5260 32714 0 392905 488716 ‘ !
OTHERS 114495 1420298 464996 26283 74825 177810 101415 74356 139348 611284 ' 3205110 t
. : . i
TOTAL IMPORTS 191908 1724952 - 519136 226591 273078 936696 166276 308041 530604 2682296

Al




CANADA
U.S.A.
JKPAN
BEL-LUX
FRANCE

GERMANY

" ITALY

NETHERLANDS
U.K.

OTHERS

CANADA
.0000

«3320

.0004 .

0162
0004
0055
.0000
.0078
0410

«5967

U.S.A
.0792
.0000
.0058
0134
0046
.0006
0585
.0084
.0061

«8235

TABLE II-2

SHARE MATRIX,(5) CORRESPONDING TO TABLE II-I

JAPAN
.0000
.0986
.0000
L0006
.0000
.0017
.0000
.0005
.0027

- .8959

BEL-LUX
.0003
.0892°
.0001
.0000
.1000
.0896
.1701
.3846
.0502

«1159

FRANCE
.0000
.0466
.0002
.0506
.0000
«1530
.358f
.0990
.0180

+2739

GERMANY -

.0000
.0265

.0002

- .0805

.1270
.0000
.0431
«5098
.0232

.1897

ITALY

.0000

.1052
.0000
.0330
1175
.0776
.0000
0242
.0315

.6070

NETHERLANDS
.0001
0712
.0000
.1566
.0687
.1158
«2399
.0000
«1062

+2415

U.K.
.0049
0430
.0000
.1018
.0784

.0394

© .0876

.3823
.0000

#2626

.0026
0774

0141

«0768

0714
.0987

' OTHERS

+1459

.1387

«1465.

.2278

€1
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Table II-3 gives a list of the variables used with their
definitions.
Equation (1) éan also be written in terms of trade flows as:
bij

=§ M, P
ijo Jt 1ijt

1) M,
( ') ijt
The equality of exports and imports can be seen easily by summing

(1') over exporting countries i and using the world price defined by

b
ij
$S, . M.
%0 T Sigo Mae Payy

=
]

=M., LS, P
jt 1 Tijo Tijt

é M.jt
This solution to the adding-up probleﬁ by the implicit definitioﬁ of
pwjt shoul& be noted carefully.v The whole method rests qn it.

One further aspect of equation (1') shoﬁld be noted. The value

flow, Mi has been deflated by the exporting country's domestic

it?
price index, so we are dealing with volume flow. Note also that total
imports of country j have begn expressed (in volume terms) as the sum.of
all volume exports to it. Therefore, the -proper deflator for imports
to j does not contain the domestic price index of j (except when

Mii#o, i.e., for intraregional flows);

The problem now is to find a set of substitution paramenters

. (b's) and a series of world prices which are consistent with



TABLE II-3

DEFINLTION OF VARIABLES USED
IN THE TRADE MODEL

Note: Except for the exdhange rate, the variables are
specific to one of the 119 commodities.

Variable ‘Definition , " Description
Mijt— Vijt/pit » Deflated value of imports from country
: ) i to country j in year t.
where |
Vijt Value flow of imports from country i
‘ to country j in year t
Pijt = vitDPit Intérnétionally comparable price iﬁdex
of country i in year t :
Vie Index of trade conversion factors
(exchange rates) of country i vis-—a-vis
the U.S. dollar, 1972=1.00 in year t
DP; ¢ Domestic price 1ndex of country i in
: year t :
Sijt ‘Mijt/M.jt Proportion imported by country j coming
, from i (a zero subscript indicates a
base year (1972) value)
M5t :ZI:-Mijt _ Total imports of country j
P,. P.. /P .  Relative price of source country i to .
ijt t t :

J et Wl . the world price as seen by j in year t
‘Peit ‘ T=§erit ‘ Effective price of country %n in year t
P equation (2) World price as seen by country j in

‘ year t. :
U . o Domestic use of good i in year t (used

only in equation 22 which is outside
the scope of this chapter) :

b,w,g, . : Estimated parameters
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conditions (1) and (2). Inititally I had hoped that a simple iterative
process could be applied to (1) and (2) until a'joint solution was
found. That is, I planned to assume that all b's were equal tb -1

and to solve for world priceskwithv(Z);_énd then generate new b;s,3
using (1). With these b's, so ran the plan, I would recalculatéi
world prices, and then re—estimate the b's, and so on. A nice simple
process; but unfortunately, it does nof converge, as I learned by
trying it. A little consideration madevit'obvious that it could not
converge, for suppose we start with a given set of b's and Canada's b
comes out highest on the first solution. The'Canadién price will then
carry a heavy weight in the world'price of the<se¢ond iteration. On
‘that iteration of (1), an even higher estimate of Canada's b will be
required to get the necessary action from the relative pricé term,

for the heavy weight.of Canada's price has made the relative price
term closer to one. Indeed, the limit of.this iterative procedufe is
to have only one very large (negative) b, in this case for'Canéda,

and the world price will thus equal Canada's domestic price.

“After the failure of the simple itefative procedure, we had to
turn to‘a more complex non-linear estimation method. The non;linearity
arises, of course, because the‘b's enter (1) not only directly, in the
exponents, but also indirectly through the definition of the world
price. |

The method of least squares requires that wé‘determine the b's

to minimize the sum of squares -
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2
rIr
it 1ijt
where
b
_ _ : ij
Tije = Mg = S o ¥eje Pijt

We will approximate Tijt with the first term of the Taylor

series expansion as a function of the b's, thus

b .
pAlind - g ij
(3) Tige Fige = Mige ~ Sygo ¥ (Ealab (p J)A byy) | X

With given initial values of the b's, we evaluate each
b,. :
] /a. bkj (pijij).onthe right and then determine, by regression, the X
A b ; which minimize 'the sum of squares of the ;th These Abk 's
’added to the original b's, give new b's abou:: which we again expand : ’
Abs /'»g}'/ A B “\C““ mar BT —
estimate new-b-'s,_by regressmny\and continue the process until the
new b's imply nearly the same world price as did their immediately
preceeding b's.
b v :
ij A —
The calculation of thea/ab (p ijtJ) in (3) is the tricky part X
of this process, (The reader not interested in the details will find

the answer in equation (8) and may pick up the story at that point.)

First of all,_ we ha\}e

b b R b, -1

\ i3y = Piy %Y ¢ :

(4o /a.bkj (Pijt ) 6ik Pijt ln ijt +_bij Pijt %‘}icj (Pijt) % ‘
: 141if 1 =k

‘where ik Obif i#k




. From the definition of Pij eit/P it? we find
(5) 3 /8 " ( ijt)‘ (peit/Pth),c_ /ijt) I K (ijt)‘ _ 7\
= f(Pijt/Pth)‘ ygbkj'(pﬁjt)" o . X

To obtain 3b,, (p ) we recall that p . is defined so as to make
ki “wit’ . wit _
(2) an identity. Therefore, the derivative of the left side of (2)

with resi:ect to bk" is zero:’

3 | ,
‘ | bzk -1
6 b 2 b -1 b
6) ¥ () Z 8 5o Pak Pokr (p, /p 320 ¢ /p g Pbyy (pth
. jk -
* S0 Pike P P = 0

Solving (6) fors /abkj (pwjt)' yields

o Pwit Sypg Pyke
(D) by (By) =

. ‘ [
E Szko sz PlJt

Substituting (7) into (5), and (5) into (4), and (4)_ into (3) yields

ije - ijo itT
b b,. -1 o
1j ij r
1 , -P. .
z (sik Pijt n Pijt fbij rijt G 1Jt/Pth)
\ b\
op dk gop.
pwjt “jko . ,Jk....%??gkt ) =t b
b 7 P
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The iterative solution is started by assigning a valué>of -3 to

all the b's. With this assumption we solve for the world'prices in (2)

and with them we returﬁ to (8) to get new b's. As mentioned already, .

this process is repeated until the newly calculated world price con- .
verges to the one of tﬁe previous iteration. The value of -3 was used
by Armington7 for a similar type of price parameter. The choice of -3
was, hoﬁever, not critiéél. Beginning values of -1 and -4 were also
triéd. They yielded nearly the same.b’s; differences ‘did appeér in

the second decimal place. One further restriction was imposed on the

'b's. They were constrained to be non-positive and greater than -10. If

the b's found by regression led to a particular b being outside this

interval, the b was moved only to the limit of this range. The pro-

cedure probably slowed the convergence a bit but it kept us from getting

unrealistic estimafes which ﬁould not be usable in forecasting.
One question still remains concerning equation (1). It concerns
the long and short run price effects on the shares. The effect of a

price réduction in a given period may not, in that period, produce many

additional buyers. If the potential buyer has not dealt with the

supplier before, néw lines of communication need to be established.
Professional trading companies facilitate the connection butréannot
entirely eliminate the delay. In a world of generally rising prices,

many price reductions are relative rather than absolute. So a buyer

7Armington, P. S. "The Geographic Pattern of Trade and the
Effects of Price Changes", International Monetary Fund Staff Papers,

Vol. XVI (1969), p. 182.
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must realize. that while the old supplief raised hislfrice ten percent,
the potential new one has raised his only five percent and may now, in
fact, be cheaper, In additibn; the buyer musf'ask;himself——will the
new relative price relationship persist‘for long? .HQW'mucﬁ,will I lose
in fixed costs by changing éupplier?< will tﬁe cheaper supplier be able
| to supply the goods oﬁ schedule? These questions all tend to lengthen
the period of adjustment between pricé_changes’and volume of trade
changes, They lead us to‘define the effective price,'which.ﬁe have
used thus far, as a weighted average of present and past domestic

market prices:

2.

9 peit < 180 WT P

T it - 1T

We will assume that these weighfs, the w's, will vary from commodity to
commodity; but, for a given commodity, will be thé same for each import-
ingbcoﬁntry. Intutitively, it would seem to be simpler‘to estimate a
different lag distribution for each importer rather than constraining -
them all to be the same.v‘Data limitatiomns, however; are highly impor—
tant. The esfimation-of a five~-year lag with only eleven years of data
would, I believe, severely reduce the available degrees of freedom, The .
constraint that all countries have the same lég distribution means that
we have increased the data for £he estimation of the lag tenfold without
unduly limiting the explanatory power of prices. Further, wevwill‘say that
these weights lié on a smooth.curve,‘avpolynomial. A polynomial of
degree three’was selected becausé‘it had enough ability to tﬁist and

turn to produce a varied adjustment pattern but not so much that the
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pattéms become jerky.-

Factors other than prices can affect the coefficients of the
véhare matrix. Cﬂanges in(‘ta‘stes.,‘ hébits,' subsidies and quotas méy ali
be important, but théy' are, in most cases, difficult to quantify or to
predict. 1If, however, we assume that these 'var:f;ables have trends, a.
time trend can be added to (1%).

The addit_:‘ion of a time variable can be handled in three possible
ways: (a) by using (1') in its éurrent form multi;;lied by an exponential-
time trend; (b) changing (1') to a linear form and adding a time trend;
or (c) by' adding a linear time trend to the logarithmic. form of (1'),
which would make it non-linear in the b's. ‘

The first form is -

b;. g..t
oy M, =s,. M. p 313
ije  "ijo it ij¢

where P..
ijt

= Peit/ijt- This form has the property that both b's and
g's can be estimated ‘.jointly, but it violates our adding up require-
ment.,
That 1is
| b gt .
: M., = . ij ij -
T Mige " M5e § Sigo Page © = M.

jt
holds only if all gij = o0 whid}vimplicitly states that we have no
time trend. Clearly this form must be rejected.

The second form is

(11) Myge = sijo M;jt + sijo My j¢ bij Py, ~ ijt) +gijt
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This equation can handle the adding up problem if we constrainvfhe

g's so that I gij=0 . and, of course, have the world price suitably

defined. However, its linear form implies that a given change in the
price always generates the same change in share no matter how different

the current share is from its base-year value. _Thisvproperty does not

' seem desirable for medium-term to long-term forecasting.

Consequently, one is left with the third form,

b

- ij
A2 Mg = 8550 Mge Pige o815t

This form is not as formidable to estimate as it first appears. -
Equations (1) and (2) yield consistent estimates of the world prices
and substitution parameters. The g's, thérefore, can be estimated

from residuals. That is

b

t=M_, -S.. M, P 3
813 13¢ ~ Sijo M e ijt

But, one might ask, why not estimate the g's jointly with the b's.

The answer is twofold. First, we wish to make the prices do as much

work as we can because we wish the change in the share matrix to be

"economically meaningful; second, we did try to estimate them jointly,

resulting in unreasonable, erratic b's. So we were left with the
result of estimating the g's from the residuals. ' 1

' To insure that global imports equal global exports, the sum of
the’g's must be zero. But since each.g'is’estimated independently,
they.will not aqtomatically sum to zero and post-estimate adjustment
is needed, Thqse with the best fits should, hqwe?er, be adjusted :

proportionally less than those with poor fits. Fortunately, a set of
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good'weights is at hand: the standard errors of the g's. Thérefore,'
each g'was‘adjusted in proportion to its standard error until the
zero sum was reached.

The linear trend variahle,.hﬁweQer, presents avproblem. Even
though we satisfy the adding up constraint ﬁy, forcing the sum of the
g's to zero, each g could, and with enough time would, make the bi-
iateral flow negative or larger than the total impert flow itself. A
simple solution is to have time "slow down" in the forecast period.
“Time", I felt should not go past the value, g*, which would make the
time component of any country's share reduce fhat share by more than
" 90 percent of its initial size or increase the’shéfe by more thaﬁ 90
percent of all other initial shares. That is, one finds the largest'

t* such that

(14)_ gijt* < ..9(1—Sijo) if 83 3 >0
or

(14%) —gijt* < .9 Sijo if gij <o

But one does not want time to charge up to t* toq’quickly. Rather,
time should slow down gradually, decreasing ;ts pace by the séme per-
cent each year. In the first year time steps forward by one umnit, in
the second year by (1-d) units, in the third year by (1-d) units. It
»therefore never goes beyond

-]

1 i
1. 1-d
anle i ot

So we set.% =tk or d ='%* . . This slowing down of time appears
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only in the foreéast, not in the estimation period.
Now that all the parts have been explained we may ask, "How does
the entire system operate?" To recapitulate, we have the‘follouing

relationships:

|
Mo
=
)

(16) Poir QUL S PR

| = 13
7 Mijt ijo it 1:':th
b
: ij _ .
18) z s,. =1
(18) i iJo (peitlpwjt)
b

(20) f8;=°

b w
i3
)

t-1

L 5 T
(21) Mise ™ Sijo Moyt TEO C (By/pg ;)

Beginning from given W'ss-amé b's, we first determine the effec-
tive price from (16) and then mutally deterﬁiné the world price and
substitution parameters in (17) and (18). We then estimate time trendé
from the residuals‘and constrain the sum Of the g's to zero in (19) and
€20). Finaliy, we estimate a~dis§ributéd lag on prices in‘(20). Then

we ‘return to the top and, with the newly estimated w's and h's go

8The initial w's were obtained from a study by Jung, R., and
Rhomberg, R., "Price Competitiveness' in Export Trade Among Industrial
Countries", American Eé¢onomic Review, Vol. 63 (May 1973), pp. 412-18.
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-through the entire process again. When the change from one set of w's
to the next is small we stob. Actually, three comélet‘e.iterations
appeared sufficient. The’disﬁributed'lags on prices stablized very
quickly;

To remind the reader of the connection between the trade model
and the country models, the import equation for country j of good i

which is used in the country model is shown.

(22) M, = (2 + bU) (pyy/B).

where
Mt = total importé of a good in year t
ﬁt’= domestic use of good (domestic use is output-exports
+imports) in year t
ij = world price of good i as seen by j as estimated in the
trade model
P.= domestic price of good i in country. j.

. Thus, we see in (22) that the link from the trade model to the
import equations of the country‘models has been made through the world

price.
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Chapter III

Other'Related‘Wérk
The first of two sections in this chapter discusses other work,in
the general field of international trade model linking; the second,
current trade models linking national modelsbwith.special emphasié on

those which use the trade shares approach.

" International Trade Model Linking

1

Rudolf Rhomberg succinctly states the reasons for a world trade

"model and several approaches in modeling the linkages. He distinguishes

direct from indirect linking. By "direct" linking, he means explicitly
relating (by equations) the biiateral international trade flows between
each of the countries in a system of national mbdéis. Direct linking
then would require "such a high degree of detailed attention to external
econoﬁic relations in each of these models that it would be.difficult

to preserve a reasonable balance between the domestic and foreign

sectors of these models." The number of equations required for the

countries involved in the study would certainly be prohibitively large.2
Indirect linkages refer, in Rhomberg's terms, to the use of a
trade model. Clearly that approach is the substance of this study.

Rhomberg goes on to cover several approaches to model linkage."He

thomberg, R. R., “Possible Approaches to a Model of World Trade
and Payments," IMF Staff Papers, vol 18 (1970), pp. 1-27.

_ 2For example, if n countries are in a model with m sectors, there
would be (n-1) (m) equations—-nine hundred for a one hundred sector
national model in the present INFORUM system of ten countries.
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calls the thfee basic types the "consistency",."biléteral", and “struc-
tural" approaches. To Rhomberg-"consistency" -means that global imports
equal global exports in each period of the model; (Allowances are made
for CIF-FOB differences and some shippiﬁg fime lags-ae.g. the time period
a Japanese'export to France may be reported as an export froﬁ Japan one
period before it is reported as an import by France.) The simplest way
to acﬁieve "consistency" is to force one set of national import or ex-
port forecasts to equal the other and re-run each of the national models
with the imposed consistent exports and imports as exogenous data. The
consistency condition has been applied in Project LINK'S "MINIPLINK-"3
The imports of each country in the model independentiy are estimated
with different aséumptions about world trade. Summing across countries
they obtain world trade. A consistent pairing is then found Betweén‘a
set of import demands and world trade. The limitations to the simple
way are that if_yields, in general, 1itt1e’improveﬁent in the forecasts
and that it leaves né roon for policy analysis. Still the "consistency"
approach has much intuitive appeal. 1In sﬁmmary, this approach may be
regarded as a-ﬁecessary but not a sﬁfficienfrcondition for a world trade
model.

' The "bilateral approach.meané, to Rhombérg, essentially the

direct linkage method of international trade modeling. Rhomberg points

| 3Klein, L. R., and Van Peeterssen, A., "Forecasting World Trade
Within Project LINK", in Ball, R. J. (ed.), The Imternational Linkage -
of National Economic Models, North Holland, Amsterdam, 1972.
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~up a major problem in this type of linkage: it violates thé specifi-
cation of the desired model. The direct model is Kéynesian in approach
and yet an intertational trade model should be Whlrasiaﬁ in approéch.
This last point needs to be explained g bit more fuily.'Direct linkage
igpores, or at least obscures, the competitive nature of several
possible sources of supply for an import since there is no simple way
to represent thg'competitive relationships in»bilateral import functions;
In addition, the impbrts from a particular source may be significantly
affected by supply conditions in the source country. These supply
conditions are'a function of exports of other goods of the source
country as well as exports of the good in question. Perhaps prices
could be made to reflect all of these factors but the amount of effoft,
needed to do so would be enqrmous--expeciallykwhen.another'appfoach
could well lead to the same résult much more easily. The bilateral
approach does, howevef, ﬁavelthe desirable charactefistic of directly
relating the economies of different countries—-something which the
simple "consistency" approach does,ﬁot really try to do. Estimation of:‘
bilateral flows has been done, for example,'by Houthakker and Magee4'
where they estimated separate equations of United States impofts from
several countries. So, in summary, the ﬁbilateral"‘approach hés,good
intentions but lethal theoretical and préctical problems,

The third approach suggested by Rhomberg is the "structural"

4Houthakk.er, H.S., and Magee,. S. P., "Income and Price Elasticities
in World Trade", The Review of- Economics and Statistics, Vol, LI, (May,
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approach, It interposes a structuré df'intérnational“traﬁe into £he
problems éssociated with the “bilateral™ approacﬁ; Aé Rhomberg states,
'~"The‘idea would be similar to that of using an input-output mﬁtrix»with ,
fixed coefficients in the analysis of problems that woﬁld actually re-
quire a full microeconomic supply—-and-demand model of many producing
and consﬁming sectors."4 .As Rhomberg further notes;‘however, the idea
of fixed trade shares should be viewed only as a starting point.
Paul Armington, a colleague of Rhomberg's at the International

Monetary Fund, has developed a theoretical framework for the "struc- .
:tural" approaéh emphasized by his fellow IMF staff members.5 He
assumes that goods are distinguished by kind and site of production
(e.g. Gefman'éutos, German chemicéls, and Japanese chemicals are all
different goods) and ﬁbuyers preferences for different products of a -
given kind are indépendent of their purchases of products of any other
kind." After these two simple assumptions he makes three more assump-
tions—two of'Which seém reasonable and proper while the third does
not. First, he assumes that market shares are unaffected by changes-
4n the sizg of the market, all else remaining the same. For example;
a 307 increase in French imports of sugar wili not by itself chénge
the proportions it buys from each of its suppliers. Note that here

we are assuming that no supplier changes his price. The secona

assumption is that the elasticity of substitution between productsbin

4Rhom.berg,op'.cit., b. 10..
, SArmington, P. S., "A.Theory of Demand for Products Distinguished
by Place of Production," IMF Staff Papers, vol. XVI (1969), pp 159-177.
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égmarkét'ié éonétant over all price. ratios. The third assumption is
that this elasticity of’substitdtibh’ﬁefween’any two produéts competing
in the same market is the same as that for any other pair in that mar-
ket. In the U.S. markefﬂfor machine toois, fdr instance, the elasticity
‘of substitution between French and German tools is the same as that be-
tween French and British_tools; One of the hallmarks of Germani's.ex—
portisuccess'has been her ability to retain her export ma&kets in the
face of the rapidly appreciating DeutsCh.Mark; Retaining this third
restrictive assumption greatly reduces a trade model's fleiibility of
responee to variousvprice changes by‘different'countries. In fact, oﬁe
of the major innovations of my own work was to drop this cénstricting
assumption. Without that assumption, estimation becomes much more time
_consuming, but the variety of results.obtained ﬁakes tﬁe trouble worth-
while, To Armington's credit, he does examine such a relaxatidn in a
1éter paper;6 in this paper, he imposes two widely different sets of
substitution parameters while changing the price in one country the same
amount for both cases. The results show that on the import sidevthe ef-
fect éf'the substitution parametefs is substantial; on the other hand, .
the changes in exports were much smaller. The effect of the trade
structure appears to be strong since the differen: sets of substitution
parameters led to few marked changes. Thefefore, Armington concludes
that the substitution parameters should be estimatéd from histérical

data but that the trade structure itself has probably more influence on

6Armington,,P_‘S., "The GéographiC~Pattern of Trade and the Ef-
fects of Price Changes," IMF Staff Papers, Vol. XVL (1969), pp 179-197.
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exports. The French have also developed a,system'of models of individ¥

- graphic zones (individual and groups of cbuntries) and distinguishes
12 products. The zones are solved. individually fdr each of their 12
outputé by an input-output mat;ix and forgcast final demand. The
national variables are then used in the international exchange model
which yields variabies which are used in the national models. An
iterative process is followed between the naﬁional and international
models until a convergencé is found. |
The factors affecting international trade flows are four in MOISE.
The first is the growth of output which yields greater import demands.
The second consists of supply constraints on the one hand and a drive
for export markets on thé,other. The third factor relates relative
prices, foreign and domestié taxes, and tariff barriers to international
trade. The last factof»involveé the innovativeness and specialization
in export intensive goods in the.céuntry.
Unfortunately Courier and Lafay, the'authors.of_the ﬁodel, did
not include any statistical results of the model in their paper. There-

fore, we cannot examine or compare their results with others or ours.

A Brief Survey of the Current Trade Models:

In this section, three models will be discussed. All use the

7Courier, M. -and. Lafay, F., USimulation Economique Multinationale,
"Statistique & Etudes Financiers, Paris, 1972, pp. 27—58
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shares approach. All haVevthe common assumption that the elasticities
of substitution are constant between all exporte:s‘té a given importef.
Grant Taélin has. explained a médel ofvworld trade based upon the

trade shares apéroach.a He tested seven fypes of equations for fore-
casting the‘shares; Dealing with total trade between pairs of OECD
countries, he measured tﬁe root-mean-square-weighted-proportional error
(RMSWPE) for each type.9 Using 1963 as his base, he calculated the
RMSWPE for the jears 1964-1969 for each of his seven types of equatioms.
The first type;'constant shares, performed the worst. Errors beginning
“at 5.34 in 1964 grew steadily until they were 17;90 in 1969. As expected,
the type with one of the lowest average RMSWPE over the period was one .
in which the previous périod's share was used. This isn't surprising,

but it does lead to the conlusion that the obvious choice of a base year

8raplin, G. B., "A Model of World Trade," The International Link-

age of National Econometric Models, R. J. Ball (ed.), North Holland,
Amsterdam, 1972. '

where n = number of OECD countries

X; = actual total exports of country i,
ii‘ = forecasted total.expprts of cdﬁntry i, and
n
X. = & X;
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for beginning a forecast is the last yéar of knowm data. ther types
involving linear changes to the shares did somewhat leés well., A
price adjustment formulation (with differing long and short effects)
was the best perfofmer:lo a linear variant of it performéd soﬁewhat
less well, As the reader will remember, the type of equation selected
for this study is of this same general type; |

Lee Samuelson of the staff of the Organization for Economic
Cooperation and Development (OECD) has devéloped a comprehensive model
of world trade.ll His model is divided neatly info three blocks: (1)
prices; (2) iméorts; and (3) exports; It is the third block which

especially interes&;ushﬁre.'~The'basic form of his equation is a first

order (linear) approximation of the CES demand-system functions:

. ... P..
M, =S, M. __.l___.bi
T 1 I S Py

Further, he adds three additional variables in a linear fashion.
The first is a measure of relatiye capacity utilization; the second, a

measure of relative tightness in the entire economy; the third, a dummy

10rpe étructural equation was
= ’ b <
St A aPt St“l
where S, is the share in year t, R _ is W?‘P ~, and a, b, and ¢, are
’ m m.om '

" parameters to be estimated.

11Samuelson', Lee, "A New Model of World Trade," OECD Economic
" Outlook, Occasional STudies, December 1973. '
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‘seasonal ﬁariable. :FOT an aggregate model forecasting a country's
total.expor;s, the use of capacity‘utilizatipn and total demand pres-
sure seem appropriate;'but in the case of a ﬁighly disaggregatedvmodel,
such as the.éurrent étudy;.such éffects, by commodity, may be trans-
mitted through the price term. The price equations in each of the
national models (Samuelson does not have detailed national models)
should incorporate such possible preséures in theirlﬁrice forecasting
equations, Howevef, Samuelson's addition of fhese variables presents
an interesting idea whichAmay be tested in further work. Regretably,‘
the datarreﬁuirements for‘such,additional work place it outside the
scope of the current study. To generate the proper variables, output
measures‘would be necessary for all ten countries for ail 119 commodities
for the full-time period. The stage of Samuelson's model when the above
cited paper was written precluded extensive simulation testing."The.
regression results for the-équations esiimated were, however, available -
Samﬁelson,used a three period (one and one~half years) lag for his
relative price term. An Almon lag'was estimated and then normalized
so that all weights were positive and their sum unity.  The full price
elasticity varied from -.31 for Austria to -2.06 for Ireland. _Eye |
‘t-ratios appeared significant. _The relative capacity utilization
————— e ———————— .
variable also proved generally.he;pful. The relative .total domestic

~ demand pressure variable appeared to be lesé:helpful, It appeared in

bl

only eleven of the twenty equations.. One can infer that the results

~in the other nine were either not significant or had the wrong sign.

2

The R” for his equations werevgenerally rather low. It varied from

0.12 for Spain to0.78 for Germany; the average being 0.42.
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Samuelson produces an interesting table where he disPIaysr"World
Market Price Elasticities for Exporters;"'vThe élasticity estimates re-
flect the readjustment of a compeﬁitive exporter's pfice induéed by
the change of the export price of the country in question.b The current
peribd price elasticities vary little and range from»—‘56 for Belgium—
- Luxembourg to -.91 for Sweden while‘the_long term price elasticities
range from.—l.OA for Japan to -1.51 for Switzerland. The figures result
from two oft-opposing effects. The first is that price elasticities -
of those exporters whose primary‘exports‘afe basic raw materials are
' probably low--hence, Canada and the U.S.A. have low final effect
elasticities. Small countries may, on the othef hand, have so many
competitors for their non-~distinguished line'of exports that after tﬁe
competitors adjust their prices, most of the would-be gain from the
price decrease is lost. Examples here are Belgium—Luxembéurg aﬁd the
Netherlands. Switzerland, however, prodﬁges many specialized produéts
not found elsewhere in the world, hence, her eﬁport price elasﬁicity
would be closer to that of a global import elésticity for that product.
In summary, Samuelson's model is an informative and helpful piece of
work., It could not, of course, be‘appliéd to the current study because
of its aggregative nature.

The third example of the use of trade shares in p;oduciﬁg export
demands is present in B. G. Hickman and‘L. J. Lau's recent article in
v which they describe their trade model which.will be used in Project

12

LINK. The purpose of Hiékman and Lau's model is tO'accdmplish, for

(1973), pp. 347-380.
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short. run macroeconémic models that which we wiil do for medium term
input-output models;',As has already Been noted concerning Samuelson's
model, the.short run nature of the model dictates much of its formu-—
lation. |

With a careful and thorough theoretical development, the authors

derive the linear approximation of the standard CES export demand

function:
_ 0 L > x _ W O .
My, = 835 Mo - by MGy (fy - By) + s M3; Tist
where M.j = constant‘dollar quantity of imports from the ith'country.
The zero superscript refers to base year quantity;
Sij = base year ith'country's share in jth cpuntry's imports;
Mij = constant dollar quantity of imports of the jth country;
sj = elasticity of substitution between any two countries in

the jth market;
pij = price index of exports of country i to country j;

n
p? = So. pX

o1 Sij 1j price index of imports of country j;
i= .

rt
]

time trend, set at zero in base year;.

rij = trend coefficient.

The reader will notice a striking similarity between the above equation

and'equation (12) of Chapter IIL of this study. But there are some basic

differences bétween the two equations. The obvious difference is that

Hickman and Lau's equation is strictly linear, while in this study the

_ eqﬁation is non-linear. in the realm of medium term forecasting, linear
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gquations, particularly those‘withjsignificanﬁ time trends, will not
'tend to.give the most reliable results. (It must also be remembered
‘that Hickman and Lau's equation is §nly an approximétion for the true
equation;) Eor exaﬁple, after 10 years and say 7 percent annual in--
flation the price ferms will have values of aboﬁt'Z:OO. In that case;
a 5 percent decrease in an exporters price would have as much effect
as a 10 percenf.decrease in the base year where prices were on the
order of 1.0. Thié is not acceptaBle in a mbdelbﬁhat is expected to
forecast that far ahead. In addition, the time trend term may force
the bilateral flow to be larger than the total or in the opposite case
negative. The prospect of that event occuring are very high (a cer-
tainty with enough time) for a model with.many countries and severai-
commodities forecasting.several years ahead. The reader will remember
that in the present study this problem is overcome by “slowing" time
down. 1In fairness to Hickman and Lau, their model is fof the shortv
term (1-2 years) so that the abovg criticisms are not valid for'theif
particular circumétanges; they would apply, however, if we tried to
use their type equation for medium term forecasting. A second major
aifference is that b, ﬁhe elasticity of substitution is conétrainedb
to be the same between imﬁorts from any two countries for a particular 
market while in our equation tﬁe_price parameters may vary widely over
‘the source countries. Armington's pioneerihg article argued that site
of production was a valid distinétion among products:- French chemicals
and Japanese chemicals are really‘different_pfoducts.l3 Constraining

13prmington, P. S.; op.eit., Vol. 17(1969), pp. 159-177.
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the price parameters to be equal somewhat dims that product distinction.
The major finding Af,the'Hickman and Lau study was that the addi-
tion of a‘time trend (to measure non-price effects such as changes in
taste) greatly improied the fit.of the equations and their forecasting
ability. A table is presented which compares, &mong other things, the

equation fits of the trend vs. non-trend equations, Im 19 of 27 cases

(there are 27 countries in their model and only one commodity), the

- trend equation had a lower standard error of estimate after adjustment

for degrees of freedom. The improvements in fit using the trend
equation were generally very apparent., The result seemed strong
enough that I felt such a term should be included in my equations

even though it increased the complexity of the model significantly.
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Chapter IV

The Parameter Estimétes

The parametef estimétes, it will be recalled, inclﬁde_those on
price (the b's), those §n the distributed lag of the effective price
(the w's), and those on time (the g's). But before proceeding further,
I must forewarn the reader that he will not see all the results._ M1
the estima;ed parameters are available from the author, but the reason
for not showing them all is simple--there _aré just too many of them,
11,900 b's, 11,900 g's, and over 700 w's are estimatea. To display
them all would waste our space‘aﬁd probably help little in interpreting
the results. Twelve sectors, about one-tenth of the total; have begn
selected for examination in greater detail. Even within the twelve,
full detail can be shown only for the first. |

The selection of which sectors td display was based on‘several
considerations: (1) the results should be typical--not all good or
all bad, (2) the results should illustrate the main points to be made,
. and (3) the selected sectors shou&d represent.various types of com—
modities such as agricﬁitﬁralg goods, crude materials, energy related
‘products, basic and light maufactﬁred products, machinery an.d con-
sumer oriented products. The twelve are: 2 - Dairy and eggs, 7‘— Pre-
served fruits and vegetables, 15 - Crude rubber, 17 - Pulp and paper,
28 - Petroleum products, 38 - Manufactureé rubbér,-56 - Wire and tubes,
74 - Iéxtile gnd leather machinery,78 - Construction machinery, 81 -

Pumps, 95 - Personal autos; 106 - Clothing.
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The Price Parameters

The price parameters for Dairy and eggs are shown in Table IV-1.

Thé columns represent importers and the rows exporters. Thus, the
‘value -.72 in the Canada column is the price parameter for United
‘States ekports to Canada. At first glance fhis parameter could be
interpreted as an elasticity. It is not, hdwever, for when the United
States lowers its price ten percent the world brice as seen by Canada
also. falls. If, to take an extreme case, the wérld price, as seen by
Canada, were_completely determined by the American price,_theﬁ any
American ﬁrice change would result in no movementnin the.ratio of the
Aﬁericaﬁ p:ices to world price and, hence, to any changé in the
American share of Canadian imports. In the present case, the American
change lowers the world price, as seen by Canada, only slightly so
that the price parameter is fairly close to an elasticity. Therefore,
since it is the interaction between tﬁe.pfice parameters and the
shares which determine the world price, the price elasticities asso-
ciated with the price parameters cannot be discerned directly from
Téble Iv-1. | ”

‘ Té maké the price parameters speak to us as clearly és.ﬁossible,
a simple calculation was performed. The firs£ panel of Table ;V—Z
shows the trading struéture for Dairy and eggsvih 1972. Panels 2 - il
assume the following: (a) all imports remain unchanged; (b) ome, and
only one, country reduces its price by ten peftent and holds that price
for five years. For panel 2 that country is Canada. The numberé in
this second panel show the fu11 price effect (effects of the time para-

meters are neglected). The world price as seen by each importer is



Exporter

Canada

United States
Japan
Belgium-Luxembourg
France ‘
Germany

Italy

Netherlands

~ United Kingdom

Others’

Canada
0.00
-.72

.00

.00

~.90

-.89
-.39
.00
-9.40

United
States

.00
.00
.00
.00

-3.15
.00

-2.64

-.42

-1.50

-2.07

TABLE IV-1

PRICE PARAMETERS FOR DAIRY AND EGGS

'Importer
Belgium—

Japan . Luxembourg France Germany
-4.97 .00 .00 .00
-10.00 -10.00 .00 -10.00
.00 .00 .00 .00
.00 .00 -5.46 -2.08
.00 -10.00 .00 -10.00
.00 -9.17 -.01 .00
.00 ~4.39 -=3.95 - .00
-3.01 =2.41 .00 .00
-.21 -4.40 .=1.18 .00
-5.52 - .00 .00 .00

Italy

Netherlands

United
Kingdom

-8.00
4,64
.00
-10.00
-2.34

~5.09

Others
.00
-.04
-4,27

=10.00

-3.21
-6,70

~-1.05

-1.89

-1.56

~1.02

°1%

L e
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sﬁown in the first line. Fof iﬁstanée, the Canadian price reduction of
ten percent causes the world ﬁrice as seen by Japan to fall slightly to
.997. As seen by Belgium, the world price falls'not ét 511, for
* Canadian éxports to Belgium afe negligible. But for’the United Kiﬁgdom,
a major Canadian market, it falls to .957. The row for Canadian exports
shows that they will rise $1.45 million to Japan and $7.19 million to
the United Kingdom. (If the price parameters had been elasticities the
resultant changes would have been $1.50 million and $15.3 million.) |
The United States, losing groqnd'competitively, will see its exports
drop $.20 million to Japan and $2.30 million to the ﬁnited Kingdoﬁ.
The sum of each column is zero, reflecting the fact tﬁat imports remain
unchanged. Thus, we see that one effect of the Canadian price change
is to reduce United States exports to the United Kingdom. Now what
about the effect of a United States price change on Canadian exports
to the United Kingdom? Panel 3;'which diéplays the effects of a U.S.
price feducﬁion, shows this effect to be $2.3 millions. Thus, we see
here that the cross-country effects can be very éimilar. They are
not alwaysvso‘symmetrical, however. Take,‘for example, the two panels,
6 and 7, dealing with French and German price reductions. For the
French reduction, shown in panel 6, the effec£'6n German exports to
Belgium is $11.9 millioﬁ3 however, for the German reduction, panel 7,
the effect on French exports to Belgium is somewhat greater, $14.7
million. _

Thé last panel in the table, labeled "Sector 2 Dairy and Eggs"
is a summary of panels 2 to 11. Tﬁe first column shows the 1972

exports of the price changing country. . The second column shows




WORLD PRICE

CANADA
UsSaAe
JAPAN
BELG-LUX .
FRANCE
GERMANY
ITALY
NETHERLAND
UeKo

OTHE RS

WORLD PRICE

CANADp
UeSe 4
JAPAN
BELG-LUX
FRANCE
GERMANY
ITALY
NETHERLAND
u.x.
OTHERS

¢

YORLD PRICE

CANADA
u.s.A.
JAPAN

BELG -LUX
FRANCE
GERMANY
ITALY
NETHERLAND
U.K,
OTHERS

CANADA
1.060

.000
11.342
000
.016
2,698
.775
4,509
© 3,745
712

13.543

CANADA
1.000

000
.000
000
<000
<000
+000
«000
[Selen]
.000
«000

CANADA
994

«000
834
«000
060
-.015

"e000°

=026
-.009

000
-o784

FLOW MATRIX

UeSoho
1.200

4.515
«000
«013
436

11.589

24451

20.427
6.138
o858
73.015

CHANGE FLOW MATRIX FOR PRICE CHANGE IN CANADA

UeSeAe
1.000

.600
000
.000
090
.000
.000
.000
. 000
200
. 000

CHANGE FLOW

UeSeAe
1.000

+ 050
. 000
.000
. 000
. Dgo
«200
« 000
«000
.000
+000

JAPAN
1.090

20183
74334
. 000
16277
o784

e 163

<066
30625
ceB896
78.478

JAPAN
o997

1450
-e204
«000
<000
«COC
.000
«000
~+031

~.002°

-1.216

MATRIX FOR PRICE CHANGE IN UeSeAs

JAPAN
.978

~e228
9.518
.0CG
e300
«200
000

« 000
~e234
=014
4'9.04‘

Table IV-2

Detailed Price Effects

BELG-LUX
1.000

«240
.682
.C00
000
43,257
260783
1.352
62.5C1
1.973
18.914

BELG-LUX
1,000

.000
000
«000
«COP
000
«0093
. 000
«300
«000
«200

BELG-LUX
«999

«000
1.245
000
«200
-.639
=e363
-.009
-e224
=012
000

Panel 1
IN 72
FRANCE

1.000

025
180
«JC0
204302
«L00
11,138
8.081
43.135
478
20.272

Panel 2

FRANCE
1.000

«000
«000
<000
«000
.000
«000
«000
«300
«000
«00C

Panel 3

FRANCE
1.000

+000
.000
«000
<000
«200
000
«C00
«C00
«000
« 000

FOR DAIRY AND EG66S
NETHERLAND UKo

GERMANY
1,000

080
517
«058
57.330
120,398
. 000
6.000
301.166
1132
45.891

FOR
GERMANY

1'000

000
«000
.000
000
« 000
.000
«000
.000
«000
.000

. FOR
GERMANY

«599

.000
« 955
.000
-.086
-87C
.JC0
.300
.030
«000
«200

ITALY

1.000

0193

T o934
000
10.049
160,553
149,510
. 000
33.586

«698

59.180

1.000

130
573
« 004
22.022
16.761
76.956
«979
. 000
3.825
S.628

DAIRY AND EG6S
NETHERLAND UK.

ITALY

1.000

© .00
.C00
.000
«000
«000
600
+ 000
«0G00
.C00
«C00

1.000

+000
«0060
.000
« 000
. 000
. 000
«000
. 000
«000

.000

DAIRY AND EGGS
NETHERLAND UK,

ITALY
+999

.000
1.724
.000
-.031
-1.210
o451
«00C
-.034
+000
« 000

«999

<000
1.048
« 000
«000
. 000
-1.035
“0005
«C00
-.012
. 000

p

1.C00"

11,442
12,367
.003
B.848
144355
1,635
2.59‘
45,646
000
524,261

957

7196
=-2.300
000
=3.171
=1.415
-e331
-.023
.000
<000

+000

«973

~24226
54417
«000
“2.096
-.879
=210
-.014
«000
000
«000

OTHERS
1.000

31.334
109,446
13.317
76.661
149654
57.982
16.098
223.726
43.056
82,111

OTHERS

1.000

«000
«000
<000
+000
«000
«000
«000
+«C00
<000

«000.

OTHERS
1.000

«000
o627
‘.011
'0’43

" =4090
-.073
-.003
- 079
-+013
=+016

‘€Y




WORLD pRICE

~ CANADA
UeSe Ay
JAPAN

BELG -LUX
FRANCE
GERMANY
ITALY
NETHERLAND
UKo
OTHERS

WORLD PRICE

CANADA
UeSo As N
JAPAN
BELG6 -LUX
. FRANCE
GERMANY
ITALY

NETHERLAND

UeKe
OTHERS

LORLD PRICE

CANADA
U.S.A}
JAPAN
BELG-LUX
FRAN CE
GERMANY
ITALY
NETHERLAND
UeKe . :
OTHERS

CANADA
1.000

.C00
000
000
.000
«C00
«000
000
.000
«000
.000

CANADA
1.000

.000
.000
.000

.000
.000
.000
0000
+300
.000
.000

CANADA
998
«000

=015
000

.000.

‘ 0263
«C00
-.008
'0903
«000
-.238

) )
CHANGE FLOW MATRIX FOR PRICE CHANGE TN 4APAN
 BELG-LUX

u.s.“.
' 1.000

«100
000
0030
+ 0020
«C00
+000
» 030
.000
000
000

JAPAN
1.000

<G5
.000
+ 030
. 060

«00C .

«0C0
000
. 000
. 0006
. 006

Table IV-2 (Cont'd)

1,000

.3C0
.00
200
2300
«339
.000
300
000
«000
.009

FRANCE
1.000

+000
«C00
«000
.000
«0CO0
«000
«000
« 000
«360
«000

Panel 5

FOR DAIRY AND. EGGS
NETHERLAND U.Ke

GERMANY

1.000

<000
«N00
«000
« 0G0
.000
« 0600
«000
«000
000

CHANGE FLOW MATRIX FOR PRICE CHANGE IN BELG=LUX  FOR

UeSeAe
1.000

.000
.000
.000
000
.000
.000
.000
000
.000

000

CHANGE FLOW MATRIX FOR PRICE cHance T rfance

UeSeAs
982

.000
. 000
. 000
«C00

3.675

.000
-.946
-.046
-.023

-2.663

JAPAN
1.000

.000
.00
.000
.000
»C00
.000
.000
- .000
000
.000

JAPAN

1.000

«000
«000
.000
. 000
. 000
«000
.000
«00G
<000
«000

BELG~LUX
1.000

.000
.009
«000
.009
.000
4000
.000
.000
.000

BELG-LUX

938

.000
~.323
800
000
22.024
-11.916
-.332
-R,974
'0485
.000

FRANCE
918

+000
«300
«000
2.361
.000
-.007
~2.312
«000

. =eD46

.OOD

FRANCE
1.000

«000
.000
«000
.000
«C00
.000
- +G00
.000
.300
<000

GERMANY
989

.C0D
--053
«060
124439
=12.396
<000
<000
«000
«060
«000

FOR
GERMANY

908

.000
~e321
.000
=10.448
104741
.C00
«000
.000
«000

+000

ITALY
1.000

000
.000
«000
<000
+000
«000
.000
«000
.000
0000

ITALY
998

«000
-.022
.000
5.298
=3.774
-1.413
«000
-.107
000
«000

1.000

.000
»000
«000
<000
«000
. 000
. 000
. 000
«000
«000

DAIRY AND EGGS

1.000

«000
.000
«000
« GO0
<000
«000
=000
«000
.000
"~ 000

NETHERLAND U.K.

1.000

. 000
. 000
«000
. 000
+ 000
«000
.00
. 000
+000
«000

DAIRY AND EGGS
NETHERLAND U.Ko

ITALY

924

000

-.512
looo
-2.803
47,337
-40.658
«G00
~3.402
.000
«000

1.000

« 000
000
000
«000
.000
« 000
.000
"000
000
«000

»957

=3 ,410
=229
000

© 74457

-1.410

-330°

-.023
«000
«000
+000

«985

-1.274
-.818
«00C
=1.214
3.387
-.118
—.ODB
«000
»000
.000

" 0THERS
e997

+000
-.013
7.268
~2.485
-1.574
=1.265
-.056
-1.389
-.221

-.276

OTHERS
«956

+000
-.182
-2.331
63,395
-20.163
-15.110

~e 746

-18,278
~2.929
~3.702

OTHERS
o974

«000
-+10S
=-1.400
=17.574

43,381 .

-9.276
~ek35
=10.744
=1.716
-2,158

vy




WORLD PRICE

CANADA
UeSae Ae
JAPAN

BELG ~LUX
FRANCE
GERMANY
ITALY .
NETHERLAND
UK,
OTHERS

WoRLD PRICE

CANAD,
UeSohs
“JAPAN
BELG ~LUX
FRANCE
GERMANY
ITALY
NETHERLAND
UsKe
OTHERS

WORLD PRICE

CANADA
UeSa A,
JAPAN
BELG -LUX
FRANCE
 GERMANY
ITALY
NETHERLAND
Uo‘o
OTHERS

CANADA
1.000

.000
»C00
.000
.000
000
.000
«000
.000
<0060
«300

CANADA
997

000
-.02¢
.00
.000
-.008
000
431
-.005
.000
-.396

CANADA
.999

«000
~.G09
«000
0G0
-.003
.200
--004
«157
.000
=141

) Panel 7
CHANGE FLOW MATRIX FOR PRICE CHANGE IN GERFMANY
UeSeAs JAPAN BELG-LUX FRANCE GERMANY
1,000 “1.000 e959 1.000 1.000
.000 .C00 .000 .000 «000
«000 .000 -e231 <300 000
«000 000 « 200 «000 - «000
«000 000 +000 -.008 «000
030 000 -14.654 .300 «000
«000 «0C0 21374 . 008 .000
«000 «000 -.225 -.002 0G0
«000 . «000 -5.940 ~ «000 000
«C00 «000 -.328 -.000 .000
.000 «000 «C0C .000 +000
- Panel 8
CHANGE FLOW MATRIX FOR PRICE CHANGE IN ITALY FOR
UsSeho JAP AN BELG-LUX FRANCE GERMANY
975 1.000 999 972 1.000
<000 «GHC 530 000 «000
000 «03C -sC06 000 «000
.eN00 «Q00 02 .C00 000
000 «000 .000 ~2.877 «000
~+903 «000 -e404 »000 .000
. .000 000 -e229 -.002 <000
4,783 000 787 2.893 000
-e066 .000 -e141 000 «000
-.033 «000 -.,008 «.018 .000
-3,788 «C00 000 .000 .000
' Panel 9
CHANGE FLOW MATRIX FOR PRICE CHANGE IN NETHERLAND FOR
UeSeAe JAPAN BELG=-LUX FRANCE GERMANY
$999 . 997 978 1.000 1.000
000 -.028 G0N «000C +000
«N00 -e189 -e135 <000 0G0
030 «000 <000 «000 «0CO0
000 .000 209 «000 «C00
=e041 .0Cu -3.569 «300 000
«000 «30C =4.908 «0C0 <000
-.061 <000 =125 «000 « 0060
o274 16315 13.918 «000 .000
-.001 ‘.092 'n182 .000 -000
-a171 =-1.192 .300 «000 +«000

Table IV-2 (Cont'd)

ITALY
2967

000
-e269
«000
=1.310
=46,234
49.292
.000
-1.498
000
.000

FOR DAIRY. AND EGGS .

NETHERLAND UeKe

«902

. 000
~e369
«000
.000
. 000
1.457
-e299
+000
=795
«000

DAIRY AND EGGS
NETHERLAND UoK,

1TALY
1.000

<000
000
«000
.000
. 000
«000
«00Q0
«000
.000
.000

«999

» 000
-.003
"« 000

« 000

- 000
-« 429

e 437

« 000
-+ 005

«000

DAIRY AND EGGS
NETHERLAND UeKe

ITaLY
«998

.000
=-.021
.000
-.092
=3.560
=1.332
»00C
4.989
.000
«000

1.000

«000
<000
«000
«000
« 000
.« 000
.« 000
. 000
«000
+«000

«996

=373
~e235
600
-+359
-.138
1.102
=-.002
+000
.000
+000

1.000
-.025

o016

+C00
-002‘
«.009
- =002
.osﬁ
000
«000
.000

1.000

.000
.000
.000
.000
+000
.000

.000

.000
«000
+000

OTHERS
977

. 000
-+096
-1.280
-16.170
-10.955
424193
-e396
-9.796
~1.564
=1.966

OTHERS
999

«000
-.003

-.047

-e631
=396
-+320
1.871
=349
‘.056
-+ 069

'OTHERS

978
.000
‘0089

. =1.193
-15.134
-10.197
‘7.933
'.368
38.181
=1454
-1.827

e

ey




Table IV-2 (Cont'd)

FOR DAIRY AND E6GS

Panel 10
CHANGE FLOW MATRIX FOR PRICE CHANGE IN UeKe
CANADA UeSehe JAP AN BELG-LUX FRANCE : GERMANY
SORLD PRICE 1.000 999 1.000 999 1.5C0 1.C00
CANADA <000 «000 -.G01 000 .000 000
UaSeAe D00 . 000 -.00% -.209 «000 + 060
JAPAN «200 000 000 «30¢ «000 +000
BELG ~LUX 000 . 000 «000 .0G0 - 049 +D00
FRANCE «000 -.023 .C00 -+538 «300 . 000
GERMANY «000 .000 G000 -e334 -.00C «000
ITALY «0C0O -.035 «000 -.008 -% 014 <200
NETHERLAND «0C0 -.002 =001 -, 206 .C0D .000
U,K, <000 . «146 «086 1.143 2063 +«000
OTHERS .CUO -0097 . ‘-054 .000 .000 .000
. Panel 11
CHANGE FLOW MATRIX FOR PRICE CHANGE IN OTHERS FOR
CANADA UeSeAe JAPAN BELG=-LUX FRANCE GERMANY
WORLD PRICE «910 «934 «912 1.200 1.000 1.000
CANADA <000 +030 - 799 <300 .000 000
UeSeAe -e 743 .040 ~6,404 .00n .000 .000
JAPAN 000 000 .000 <200 .000 -CC0
BELG6~-LUX «300 +0380 «000 00N «000 «000
FRANCE =219 -2.238 «00C 00N «C00 «000
GERMANY «000 <000 »000 .000 »300 . 000
ITALY ~e3865 =3.363 «000 000 «2C0 000
NETHERLAND -e137 -.173 -.875 0100 000 «000
U.K, 000 -.083 -.056 «002 «000 <000
OTHERS 1.462 5.856 60131 .000 000 <000
SECTOR 2 DAIRY AND EGGS )
PRICE 1972 Panel 12
CHANGER EXPORTS(USS) XCHANGE CANADA UeSahoe JAPAN BELG~-L FRANCE -
CANADA - 50,142 17.2 2.667 -2.505. .000 ~3.171 -1.415
UeSsAs 143,375 14,8 =2e453 21169 -.011 ~2357 =3.704
JAPAN 13,395 5643 000 ~.013 7.268 -2.485 =-1.574
BELG6-LUX 196.941% 46,2 =3.410 -24551 -2.331 90.950 =37,743
FRANCE 520.049 2542 =1.274 -2.095 -1.400 =32,.,038 130,808
GERMANY 327,393 35.3 -.373 =1.200 =1.,280 =17.8646 ~71.982
ITALY 6C.106 18.7 =725 -.054 =347 -3.532 =1.719
NETHRERLAND 723.268 8.1 =028 -eb29 =1193 =15,226 =22.370
UeK, 55.628 17.7 -.201 -.040 o191 -2.403 ~2.230
OTHERS 921.293 2ete -.799% -5.163 232 =-3.099 ~4,425

ITALY

1.000

.C00
.000
. 000
» 000
.n00
.000
«000
. 000
. 000
. 000

1.000

,000
.000
.000
.000
000
.C00
.000
000
.000
.000

TRADE EFFECTS (FLOWS)

GERMAN

-2.132
=1.265
-16.859
~61.968
115,627
-e983
-14.178
=24635
'1.580

NETHERLA
«999

.+000
-.007
+000
. 000
« 000
-1.001
-+ 005
«000
1.010
. 000

DAIRY AND EGGS
© ITALY

NETHERLA
1.000

+ 000
0G0
.000
« 0060
«000
.000
« 000
«00C
«000
000

ITALY

~3,798

ND UeKe

1

ND UeKe

1

NETHER

------ - o e - -

584834
~1.638
-2e922

oT
«000
.000
«000
«060
000
«000
«000
«000
«000
«000
«000
oT
«000
+000
.000
«000
.000
.000
.000
« 000
.000
.000
.000
UoKo
-.002
=+051
-.221
-2.974
=2.224
-2.687
'0117
~1.639
9.863
=eh16

HERS
«997

«000
-.014
-.191

=2.554
=1.619
-1.301
=.057
~1.428
7434
-+ 284

HERS
0996

«G0oOo
=+ 017
~e232
-3.099
-1.968
=1.580
-=+070
‘1-738

~e277

84960

OTHERS

-1.216
-9.844

-e276
=3.702
=5.059
=1.966
~4.253
=3.261

-e435

224409
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percent gain in total éxports that the price-changer reaps by‘the teﬁ
percent price change. The rest of the row for Cénada, for example,

is the sum of the rows for panel 2. Thus, the gain of $8,647 million
is the sum of the $1.45 million to Japan.and the $7.19 million to the
United Kingdom., The United States' loss of.$2.505 million is the sum
of losses of -;204 in ekports to Japan and of -2.300 in exports to the
United Kingdom. The percent change column in this summary table pro-
vides elasticities. bThe Canadian gain of $8.647 million means a 17.2
percent gain from the ten percent price reduction. This, of course,
translates itself into an export share elasticity of 1.72. We have
thus derived another importént fact which the pricé parameters embody.

In Table IV-2, we saw the derivation of the‘QStimates of.the
price elasticities by exporter which arebgiven in thellast panel of
that table., Table IV-3 shows similar summaries of the price parameters
for the twelve selected sectors. To show the equivalent of Table IV-2
for each of the‘ll9 sectors would require 476 pages of computef output
and even just to gi?é them for the twelve sectors would require 44 more
pages. Such a.listing would aid little in"a-general«understanding of
the results, so let us instead study Table IV‘3; reélizing, of course,
that we are dealing with summaries of still m;re detailed data.

The first item we wish to examine from Table»IV;S is-the relation~
ship between size of exporter and the price elasticity. This can be
done by examining the two columns "1972 exports" and "% change" for
eacﬁ of the twelve. The relationship is readily apparent. The larger
tﬁe relative size of the éxpofter in world trade, thé smaller the exé‘

port share price elasticity. Of course, this "law" is only a tendency



|
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Table IV-3

Summary Tables of Detailed Price Effects

o2 =100 -2.299 ~e000, «000

.ooo

SECTOR 2 DAIRY AND EGGS
PRICE C1972 ) TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) XCHANGE CANADA  U.S.As - JAPAN BELG-L  FRANCE  GERMAN  ITALY NETHER  UeKe OTHERS
CANADA 50162 1742 84647  =2,505 000 =3.171 =1.415 -.331 -.023 -.031 -.002 ~-1.216
UeSe A 1434375 1448 2453 21.169 ~e011  =2.357° ~3,704 =2,132 -.056 -.581 -.051  -9.844
JAPAN 134395 5643 «000 -.013 74268 =2.485  -1,574  -1,265 =056  -1,389 o221 ~e276
BELG -LUX 196,941 4642 34410 =2.551 =2.331 90,950 <-37,743 <-16.859 -3,081 -18.386 =2.974 -3,702
FRANCE 5204049 25,2 1274 =2.095 ~1.400 =32.0G38 130.808 =61.968 =1,729 <=23.168 ~-2.2264 =5.p59
GERMANY 327.353 35.3 =e373  =1,200 ~1.280 =17.846 ~71.982 115.427 o924 17,233 =2.687  ~1.966
ITALY - 60.10¢6 18.7 -.025 -.0%4 -e04? 23,532 =1.719 o983  11.259 =561 ~e117  =4.253
NETHERLAND 723,268 8.1 - =028 o439 =1.193 =15,226 =~22.370 =-14.178 =e559 58,834  ~1.639  =3.24%
UeKe 554628 17.7 -.001 ~+040 =a191  =2.603  =2.230 -2.635 -e119  =1,638 9.863 ~e435
OTHERS 921293 2.4 4799 =5.163 =e232  =3.099 ~4,425 ~1,580 -3,798 -2.922 416 22.409
SECTOR 7 PRESERVED FRUITS AND VEGETABLE
PRICE : TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) XCHANGE CANADA  U.S.A,  JAPAN BEL6-L  FRANCE  GERMAN  ITALY NETHER  U.Ke OTHERS
CANADA 23,559 32.4 7631 -.000 =050 -.007 ~s629 -.063 -.068 -.631 -.002  ~6.194
UsSehe 26464383 3.3 -.000 8,071 -.017 -.000  =4,213 -.000 -.061  =3.801 -.000 -.000
JAPAN 554456 1541 -.045 -.013 84382 -.064 ~e420 -e324 - 049 ~.369 -.019  =7.096
BELG ~LUX 65.617 12,7 -.007 -.000 -.068 8,280 =.961  =3.916 -.308 =121 -e157 =2.762
FRANCE 158,907 70,3 =49 =3,250 ~e542  =1.198 111,735 =3.197 -3,257 =31,458 ~.182 ~68.222
GERMANY 584180 90.2 -.196 ~.000 ~e40B  =3.445  -2,189 524496 =1.172 -.986 c=ek82 43,749
ITALY 199,997 7.7 -.042 -.028 -.048 ~e263  =2,433 | -.956  15.465  =2.459 -.029  =9.265
NETHERLAND 137.947 83.3 -—ebb6  =21,014 -.478 =151 =31.286 =1.061  =3.327 115.662 -.000 =75.950
UsKe 32.886 1446 -.002 -.000 ~-.022 -+185 ~.184 -e596 -.038 ~.000 4,803  =3,783
OTHE RS 1255.947 1164 ~4.527 =000  =64369 =1.883 <=48.009 <~19.592 =9.,438 <51.426 =2.364 143,506
SECTOR 15  RUBBER(INCLe SYNVTH)-~CRUDE
PRICE 1972 TRADE EFFECTS (FLOWS) : -
CHANGER EXPORTS(USS) XCHANGE CANADA  UsS.As  JAPAN BELG-L  FRANCE  GERMAN  ITALY NETHER  U.Ks OTHERS
CANADA 64.6G8 1144 74390 -1.428 ~+030 -.000  =3,062 o845 173 =~e213 - =1.322 =e351
UeSe Ae 1744999 7.6 ~1.087 13,348 -.045 ~e030  =4.497  =1.142 -.628 ~eSB0  =2.667 =2.67S
JAPAN 88.538 5 -.019 -e046 #6403 -.002 -.086 -.069 +  =.004 -.108 -.086 -.012
BEL6-LUX 2870 48 «000. -.031 o002 $137 .000 -.019 -+ 005 -.027 -, 042 -.014
FRANCE 109.381 1442 =2.7218  -4.280 =065 -e020  15.519  -1.638 =.900  =3.070  -2.354 ~e534
GERMANY 75,220 1346 - ~P146 =1,1€8 °  -.C69 o018 =1,700 104195 = =¢153 <4 341  =1.329 =615
ITALY 264016 11.3. -.164 -e665 ~.004 =005 -.989 ~e 147 24940 ~ebbb =eé33 -.078
NETHERLAND 83.42% 1647 -.122 -e560 ~-.108 =.026  =3.043  -4.348 k79 13,935  <2.766° ~2.495
Uske 704635 1646 14400 =2.731 ~.087 ~e040  ~2,485 -1.293 =e430 =2.771  11.715° =.503
OTHERS 683.514 1.0 -e284  =2.376 -.012 -.013 ~4495 ~e587 ~e078  =2.370 ' -.485 64671
SECTOR 17 PULP AND PAPER
PRICE 1972 - TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) XCHANGE CANADA  U.S.A.  JAPAN BELG~L  FRANCE  GERMAN  ITALY NETHER  UJKe OTHERS
CANADA E33.419 2.1, 17.739  -2.091 -.000  -7.729 -.989 ~e659 -.000  -5,023  -1.317 -.000
UeSehe 392.220 1.7 -2.464 64554 -.0u0 «000 ~.576  =1.232 -.000 ~.066 =271 =1,992
JAPAN 7493 -0 =006 .003 -.000 .000 -.000 ~.000 -.030 .000 +000 -.000
BELG-LUX © 31,982 60.6 ~16.852 »000 =000 19.37C -.202 -+ 009 =.000  ~2.195 -.138 -,000
FRANCE 33,598 7.5 -1,285 -.939 -«000 =140 2.517 -e053 -.000 -.096 -.014 -.000
GERMANY 264591 11.0 =397 =1,910 -,0060 «000 -.052 2.912 -.000 -.024 -+038 =.000
ITALY o567 -.0 -.000 .C0J -.000 .C00 -.000 -.000 =000 +000 .000 -.000
NETHERLAND 164314 71.8 ~8.263 ~e103 -.000  ~3.178 -.107 -.036 -.000 11,712 -.052 -.000
UeKe ° 44950. 79.8 ~3.235 =518 -.000 -.127 -.016 ~e042 -.000 =.050 3.953 =000 "
OTHERS 1092.231 -,000 -.000 -.00C <000 2.298

¢

i
P
i
i,

1
i




Table IV~3 (Cont'd) .

-11.530 -e945  =1,719 -15.702 ~2.,272

SECTOR 28 PETROLEUM PRODUCTS .
PRICE 1972 TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) XCHANGE CANADA U.SeAs JAPAN BELG~-L FRANCE GERMAN 1TALY NETHER [T OTHERS
CANA DA 166,154 14846 217,222 -.000 =1,032 ~.000 =367 «e137 ,~144203  =6.59 “eh16 =194,523
UeSe A, 442,701 Teb -.C00 32.799 -.000 =1.466 - =6,190 -,000 -18.814 -1.941 ~14426 ~2.989
JAPAN 43,207 25.3 =-1.20% -.000 12.217 -.00p -+020 -.008 -e 743 «000 -+000 -10,482
BELG -LUX 429.407 164 =+700 -1,053 -.060 5.928 -.000 -.000 ~3.623 .000 -e165 ~-1.088
FRANCE 423581 3.0 ~4273 -6+388 =-.C15 -.000 12.598 -e104 -.228 “24346 =354 -2.904
GERMANY 399,243 4.0 -.157 -.000 -+0G9 -.000 132 15.964 -.b44 =10.498 ~e212 -4,530
1TALY 7894562 32.1 ~14,421 =11,523 -.786 =3.705 -+304 -.368 300,449 <=40.667 -6.914 =221.995
NETHERLAND 1186.797 2649 =3.747 -3,174 =960 -.000 -3,011 =7.236 =38.,894 318,878 -31.720 -231.391
UeKe 4LEB,716 17.2 -.273 -1,138 -.C00 -.1664 -+315 -e178  =9.153 =51.790 Bho262 <~21.412
OTHERS 3265.110 1544 ~B87 4474 -2.171% -5,185 =735 -2.221 “20170 =145,469 =2284143 =20.900 494,103
SECTOR 38 RUBBER MANUFACTURES
PRICE 1972 . TRADE EFFECTS (FLOWS)
CHANGER - EXPCRTS(USS) XCHANGE CANADA UeSehoe JAPAN BELG-L FRANCE GERMAN ITALY NETHER UsKe OTHERS
CANADA 19,057 2445 9.588 -.000 -.134 ~e740  =14573  =1.114 =2+399 ~e118 -.000 ~3,523
UeSeAe 23C.728 8.2 -.000 18.916 -.050 =1.243 -,000 ~7.883 -.925 -e373 =-6+907 =1.546
JAPAN 304,843 4.8 =125 | =.037 14,506 -1.280 -s979 -.273 -.016 -s708 -.054 =-11,130
BELE-LUX 112.573 28.2 -1.7¢6 -.916 =-1.393 31.726 3,398 ~5.,612 =3.129  =1.821 ~1.749  =12.729
FRANCE 421,781 Seb ~1.503 -.000 =860  ~2.75C 22,866 ~-1.629 =3.572 ~34592 ~.000 -8.994
GERMANY 389,987 9.4 -1.0675 -5¢3R6 -e259 -5.018 =1e641 364734 -7.172 -.138 -9.309 -6.770
ITALY 26414246 10.5 -2.371% -~ 617 -.016 ~2.251 ~3,725 -7.397 254352 =e276 -1.572 ~7.133
NETHERLAND 104.551 9.4 -.115 -.880 -.608 -1.800 -3.802 -, 146 -,269 9.781 -e123 ~2.047
UeKs 241.900C 11.1 -.n00 ~7.869 -,057 -2.113 - -,000 -13,.562 =2.042 -.084 26,758 -1.070
OTHERS 370345 13.7 =3.313  =~1,548 =10.817 =94517  =9,005 =64799 . -64919 <=1.957 ~eB57 . 504645
SECTOR 56 WIRE AND TUBES :
PRICE 1972 . TRADE EFFECTS (FLOWS) :
CHANGER EXPORTS(USS) XCHANGE CANADA  U.S.A. JAPAN BELG~L FRANCE GERMAN ITALY NETHER UeKe OTHERS
CANADA 48,759 14.7 74165 =407 - =3,245 -eC69 -.143 =2,558 -e40S -e211 -.008 ~.128
UeSe A 263,837 32.6 -.307 854,969 =47.625 =1.290  =4,975 ~7.843 -2.198 -3.179 -16.724 ~1.849
JAPAN 8164048 23.4 =2.574 =~61.075 190,859 ~3.116 =22.610  =38.405 -4.728 -Se414 -65.889 -7.184
EELG -LUX 210,798 1C.2 - 062 -1.166 -3.6060 214460 -e662 =10.934 -1.584 -1+326 -,500 ~1.606
FRANCE - 307.748 1743 -.133 =5.007 =~=23.898 -e640 53,117 =14.047 -e014 -+ 505 ~T.917 -1.,084
GERMANY 904 .RS59 9.8 . =2.634 ~5.928 =34.,084 ~9.464 =11.885 89,113 -8,286 =6.025 -6.821 -4e112
ITALY 229,148 13.4 -.383 “1.574 4,605 =-1.701 -.016 =10.150 30.739  =74293 | -.62% “44558
NETHERLAND 112,730 29,0 -119 -2.061 =4,150 -1.660 -s398 -9.156 -7.198 32.711 -eh?79 ~7.532
UeKo 222.821 56.3 ~.N06 =18,422 =37.628 -T2 -94275 -8,384 -.595 -e527 1254531 -+390
OTHERS 390.006 66 -.072 ~1.149 “54443 “1.645 =16035  =44433 -4.218 =7.276 4353 25.585
SECTOR 74 TEXTILE AND LEATHER MACHINERY
PRICE 1972 TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) XCHANGE CANADA U.SeAs JAPAN BELG-L FRANCE  GERMAN ITALY NETHER UeKe OTHERS
CANADA 31.892 4.8 1.543 -.063 o252 -.000 -s053 -.529 -.201 -e276 -.000 ~e241
UeSe e 272.503 13.6 -.057 37.115  ~12.295 ~e(65 -1,095 -24.395 ~1,350 ~5,488 -5,478 -8.917
JAPAN 4254730 14.0 -.219 =12.778 59,462 =e790  =2.833  ~7.586 -5,218 =12.798 -3,080 <~14.284
EBELG ~LUX 79.413 Leb =-.300 ~e069 -.611 3.615 -.000 -1.482 -.184 -.181 -.122 -e969
FRANCE 203,077 5.5 -o043 ~1.047 =2.681 -.070 11.213 ~.584 -2.579 ~2.619 =045 =1.639
GERMANY 12964154 2.2 -.302 -2.014 =4,951 -1.387 -e616 284655 -2.0%2 -2+509 -,000 =14,780
ITALY 306,118 6.0 -e154 -1.318 64947 -.172 “2.497 -2.277 18,456 -4eB874 -.058 -2.209
NETHERLAND 67,167 69.8 -.252 =7.2146  =16,672 ~e226 -3,232 =-3.229 -64312 46,910 -.689 -9.190
UsKoe 423,785 2.7 -+000 -64020 ~2.836 -+110 -.049 ~ ~,000 ~e059 -¢385 11275 ~1.829
OTHERS 463,645 . 1006 ~.204 -8.,160 6777 -1.933 69.194

‘6%
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Table L¥-3 (Cont"d)

SECTOR 78 CONSTRUCTION
PRI CE 1972 TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) XCHANGE CANABA  U.S.A. JAPAN BELG=-L FRANCE GERMAN ITALY NETHER UeKo OTHERS
CANADA 44a75C 29.5 13,200 -.000 -54276 -369  =4,679 -.000 -+ 000 ~e 141 -2.523 ~e222
UeSe Ae 858,680 645 T =000 56,014 =17.069 =17.630 =15.262 -.351 -1.473 -e162 906 ~3.496
JAPAN 129.871 58.6 7954 ~22.432 76,112 -26.372 ~-11.170 -1.809 -.290 -e456  =1.268 ~4e393
BELG-LUX 106,712 7Ce1 =765 =21,957 =28,910 74.839 - -10.190 =4,312 ~-2.867 -.351, ~-.,228 -5.344
FRANCE 249,174 19.5 © =5,657 ~19.5C2 ~9.303 =7.994 48,468 -1.428 ~.533 ~e108  =1.654  =2.365
CERMANY 341,735 23 -.000 =e339  =1,244 -3.708 =1.456 7.768 -.167 -.003 -.726 =129
ITALY 127,853 5.1 -.000 ~1.398 ~.260  =3.462 -e658 -.216 6,471 -.000 -.050 ~e432
RETHERLAND 224455 6.4 -.288 -.165 EPYA-I) -+306 -.134 -.004 ~-.000 1,446 ~-.045 -.046
UsKe 261.969 3.5 -3.916 ~1.125 =1.346 -.175 -1.810 -.760 =034 -.036 9.235 -s044
OTHERS 123.943 - 11,9 -,193 ~3,319  «3,941 =44598 - =~2,185 -.138 -, 355 -. 045 -.030 14.807
SECTOR 81 pumes R :
PRICE 4972 ) TRADE EFFECTS (FLOWS) .
CHANGER EXPORTS(USS) XCHANGE CANADA  UoSeA. JAPAN BELG-L FRANCE  GERMAN ITALY NETHER UeKo OTHERS
CANADA 20,578 15.0 2,132 ~1.376 -.363 -.000 -.173 -.368 -.000 -+ 0356 -.168 -e636
UeSsAs 6764841 22.8 “1.106 1544643 =25,076 =1.015 =21.118 =45.,003 -2,522 ~=7.389 -13,060 -38.512
JAPAN 162.849 40,2 -.330 -28.974 654462 =4133  =64423  ~10.843 -2,467  ~2.133  -4.339 -11.838
BELG -LUX 754524 8,0 -.00C -1.938 -.112 64007 -.078 -2,088 -.620 -.000 -.590 -.596
FRANCE 233,645 21.4 =147 -22.906 -3.846 -e077  49.917 -9.723 -.218 =1.950 =5.408 -5.,707
GERMANY 688,086 15.6 ~.308 =41.929 =9¢167  =2.046  =9.,093 107.162 =12.929 =5.387 =10.626 =15.861
ITALY 223,305 13.6 =000 =3.409 =2,424 -.690 -.284 =15.055 30.319 =3.604 3,573 =1.305
NETHERLAND 1044642 27.5 =049 -8,670 -2.223 ~e0N0  =1.977  -6.608 5,422 28,795 -1.837 -2.030
UeKe 289.20% 1642 ~.140 -12.601 -3,775 -.636 -5.869 -=-11.701 =3.523  -=1.566  46.827 =7.065
OTHERS 358,260 2644 ~.598 ~45,9090 <-12.317 =e593 ~64402 -17.8B4 -1,185 =-2.162 ~7.690 94.697
SECTOR 95 PERSONAL AUTOS
PRICE 1972 : TRADE EFFECTS (FLOWS)
CHANGER EXPORTS(USS) = XCHANGE CANADA  U.S.A, JAPAN BELG-L FRANCE  GERMAN ITALY. NETHER UeKo OTHERS
CANADA 2192.129 43,2 54749648 -e691 -434,528 =000 =15.444 =369.665 ~e212 ‘-, 000 =-63.871 -63.661
UeSah, 1323,.396 3846 =1.025 510.564 =229.350 ~e753 =10.210 -119.499 =31.937 =000 <~80.955 -~36.943
JAPAN 22354765 89.3 -511.961 -281,993 19964759 =~25.870 -28,320 -681,920 =96.756 ~o 081 =211.175 =159.199
BEL6~LUX 1257.558 - 10.6 -.000 ~e 665  =24,705 132,697 =.109 -52.585 =20.686 =2.419 <21,204 =10,407
FRANCE 1994 ,373 B.4 =264870 ~194963 =364095 =104 1684396 ~69,455 -e321 ~«000 ~-11.C97 ~4.819
GERMANY 46150.724 39.6 - =396,202 -137.163 =598,336 ~49.674 <~55.643 1641.812 =79.475 ~e348 ~178.886 =146,638
ITALY 980,403 30.2 ~e229 =27,313 =82.944 =22.174 -¢333 =93,610 296.082 -.000 =-26.946 -43.087
NETHERLAND 113.626 5.0 . =.000 -.000 ~e063 =34549 -.000 ~o472 -.000 5.669 -1.467 -.159
UeKo 830,189 102.6 =104.543 -97.549 =2504530 =30.713 -11.998 ~2404170 ~42.374  ~1.374 852,050 ~73.073
OTHERS 633.520 115.8 ~104.482 <=36,166 =212.890 =-14,501 =~44935 -212.504  -65.928 -e199 -82.,585 733.%05
SECTOR 106 CLOTHING :
PRICE 1972 . TRADE EFFECTS (FLOWS) :
CHANSGER EXPORTS(USS) XCHANGE CANADA  U,S.A, JAPAN = BELG-L FRANCE  GERMAN ITALY NETHER UoKe OTHERS
CANADA 964934 23.0 22.297 =000 - ~.477 -.313 -.886 =343 =3,973 -e462 -.224 =15.684
UsSsAs 240,488 =0 -.7n0G -.090 -.000 -.000 -.000 -.000Q -.0200 ~-.000 -,000 ~.000
JAPAN 429,299 571 -.502 -.000 245.208 -1.272 —2.464  =2,027 -29,636  ~2,388 3,390 -203.746
BELG-LUX 445,239 " 1447 -.217 ~. 000 ~e982  65.448 ~24260 ~24635 <=18,963 ~1.89¢6 -.253 =38.325
FRANCE 791.484 17.0 ~.596" =000 . =1.7U7  ~2.283 134.550 =7.172 =-26.244 -23,050 =.602 =-73.025
GERMANY 6564445 18,3 -.283 -.000 =2.893  ~3,032 =8.884 120.182 =37.409 -~2.860 =000 -64.999%
ITALY 12224113 60.9 =2.947 =e000 =33,102 =19.,997 =28,537 =30.058 7444219 -23.564 =10.827 ~595.518
NETHERLAND 206,934 38.1 =342 =000 =2.131 =2.0L56 =23.793  =3,144 =25.265 117.0G51 =759  =59.765
UeKo 360,851 12.8 -.212 -.000 =2.752 4253 -.582 =000  =7.921 ~.704 464281 =33.866
OTHERS 3845.982 20.4 -B,297 =e000 =162.420 -36.763 =-78,508 =49,883 =31,850 7864246

-61.361 -397.612 -
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but it is father logical. Suppose, for example, that the United States
acbounfed for 90% of the world exports of a prodﬁct. For the United
States to gain another 9 percentage points from tﬁe ten percent price
cut, as an elasticity of 1.0 would require, the price change would.
have to result in near extinction of all other exporters of the product.
On the other hand, if the United States accounted for only one percent
of worl& trade, a doubling of that percentége would hardly affect any
other exporters. Note, of course, that imports of each country are
assumed to remain unchanged. The chief effect, of course, of the large
exporter's price change is to affect the volume of imports. Therefore,
these share elasticities are comparable to the usual price elasticitiesv"
only for the case of the small exporter.

| To continue our discussion of price elasticities--we ﬁill discuss
_the other parts of Table IV-3 later--we need to tﬁrn to Table 1IV-4,

This table lists all the share price elasticities by country and com-
modit&. Neaf the bottom of the table are shown the averagés of the
share elasticities weighted by 1972 exportg. Two points need to be
said about”these‘averages. The region "Others'" had the lowest elas-
ticity, 1.14, just above the 1.00 needed to make devaluation.increase
exports. Next lowest is the United. States with 1.44, then follows
France with 1.60, Germany at 2.01, Canada with 2.04, the United Kingdom's
2.14, Belgium's 2.46, Italy at 2.90 up to Japan with 3.62., These re-
sults show the fact that "Others" and the United States are relatively
large exporters in world trade ("Others" has just slightly less than
one~third of world tra@e in 1972 and the United Stateé about one-

-

"seventh) and both are not in sharp competition with the European
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SECTOR .
MEAT-AND LIVE ANIMA
DAIRY AND EGGS
FISH .
GRAINS UNMILLED
GRAINS MILLED
FRESH FRUITS AND VE
PRESERVED FRUITS AN
SUGAR .
COFFEE+TEA4COCOALET
FEED STUFFS
FATS AND OILS
HEVERAGES
TORACCO AND TOBACCO
HIDES,LEATHER ,FURS
RUBBER(INCLs SYNTH)
CRUDE WOOD
PULP AND PAPER
SILK, OTHs NON MANM
woOoL
COTTON
CRUDE FERTILIZERS
MARBLE ,SAND, .AND OT
IRON ORE AND SCRAP
NONFERROUS ORES AND
VEGETABLE MATERIALS
COAL, COKE
CRUDE PERTOLEUM
PETROLEUN PRODUCTS
GAS, NATURAL AND SY
ELECTRICAL ENERGY
CHEMICAL ELEMENTS
DYEING,TANNING, AND
YEDICINAL CHEMICALS
PERFUME MATs AND OT

MANUFACTURED FERTIL -

EXPOLSIVES

PLASTIC MATERIALS
RUBBER MANUFACTURES
VEMEERS, PLAYWOOD
NEWSPRINT
KRAFTPAPER
FIBREBOARD

OTHER PAPER AND PAP
ART. OF PAPER AND P
YARNS AND THREADS
COTTON FABRICS

OTH TEXT FAB EXC FL
FLOOR COVERINGS
STONE AND BRICKS
GLASS

POTTERY, PERALS, PR
P16 IRON

IRON AND STEEL INGO
UNIVERALS AND PLATE
HOOPS AND RAIL TRAC
WIRE AND TUBES

. IRON AND STEEL CAST

COPPER
ALUMINUM
LEAD AND ZINC

CANADA
1.01
1.72
2475
1.56
.95
.07
3.24
.10
1.29
2.53
1.92
.01
1457
2.37
1e14
1.24
.21
-.00
2.70
.-.00
.00
2.04
3.97
.97
1.13
6.00
-.00
14,86
.26
-.00
6.14
1.21
2.63
2.85
003
5027
1.51
2445
2.1
il
4445
5.39
W81
6e48
S.22
9.27
6409
8.12
1.51
.93
1.72
3.26
4013
o35
10.39
te4?
1.39°
1.80
1.81
1.42

UeS, A,

1.83
1.48
2.23
45
.08
1.71
33
2.57
1.29
1.71
.29
4.06
1.05
1.94
76
1.11
17
1.35
3.47
«02
79
1.93
6,70
91
1.52
1.05
2.31
74

«00
1.90
Tebh

77

07
2009
3.81

01

82
2435
4e81
2.82
1.28

«05

.02
1.50
2.44
1.06
1.22
=-.00

.70
172
758
8.76

12.52

84
3.26
1445
3.24
2448
1.51

Table iV—k

SUMMARY OF EXPORT PRICE ELASTICITIES

JAPAN BELG~-LUX
2,49 3.26
S.43 . 462
1045 3.17
1.39 1043
-.30 .08
1449 2.79
1.51 .27
.35 1.30
1.88 o1
1.12 .81
1.91 4,06
-. 00 5465
2,44 2.28
-a50 - 1042
G5 48
7406 1445
-0 6406
2.79 .82
3.32  2.30
3.97 1.36
~.00 -.00
13,05 1.32
8434 .21
-.C0 1046
4be39 1.31
16.61 4.86
18,05 -.00
2453 o4
14.02 579
.0 -.0
1.9¢ -.00
.13 1.76
.82 6.82
7.26 7.23
10.83 3.51
12,48 9,85
.49 013
Y 2.82
4,00 - .16
-.C0 8.75
-.C0 5.29
8.76. 5.70
«38 7.09
.97 5,32
3.63 2.32
6.21 6422
.63 2.52
7.18 2,27
1.81 2.12
4486 216
2.6 .87
Se49 3429
3.17 2.10
3.24 1.71
2.63 1.07
2.34 1.02
10.48 1.40
70683 2454
2e¢32 1.08

5019 1.20

FRANCE
3.6
2.52
2.87
97
2.92
518
7.03
70
1‘31
3.77
31
13
213
1.84
142
20”4
“o75
252
59
5452
653
3.06
7.33
.18
b3
«51
-.00
«30
4466
3.27
79
.10
19
1.83
1449
3.22
2'6‘
54
2.36
2.89
5450
R QZD
53
1455
1.75
1.72
1.80
3.00
b3
2,28
1.02
2016
1.84
2442
029
1.73
796
7.37
1.84
5.80

GERMANY

3.66
3453
2.03
11.16
1.16
6416
9.02
8.99
11
7.93
o84
4o76
6449

1.52

1.36
2.50
1.10
3.31
5.08
.64
9.68

«87
2417
1.47

94

57

«00

40
4478

.00
1.25
2.30
417
1.72
6,07
3444
Te46

.94
-.00
4412
3447
1.94
4.20
1.89
2'62
2.50
2.64
2,93
1.39
2.21
5.08

.11
3.07
6.28
1.07

.98
1094
2.08
1.3¢
4,79

ITALY

1.03
1.87
2.14
10.22
4e34
1.62

77
759
1.89
757
9.31

.29
3.78
3,33
1.13
16463
-.00
2440
2.79
2.58
-+ 00
1.68
6.70
2.90

«20
-.00
‘=+CO
3.79
7.51

.00
6.85
Le36
.41
4o82
10,73
1.70

«33
1.05
4.04
473
16.56
3.87
9.71
be56
3,05
1.13
2.00
619
3.05
3.10
1448
499
9.79
453
3.30
1.34
2496
315
1.07
2.50

NETHERLAN UKo

1.72
. 81
2.05
2.77
2433
1.96
8,33
6435
1448
-.00
.88
3.14
16
2.31
167
3.60
7,18
5458

026 -

-.00
04
5.72
4.02
1.66
14
6427
13
2.69
«31
3.90
«90
1.85
6.87
237
5.21
98
3.11
94
1.60
Se54
B.04
225
49
3.08
2.85
5.21
215
1.89
5.464
2.87
12.53
©5.07
9.58
4.02
-
2.90
6.87
4.50
6.2
3.30

3.37

1.77

& .44
5.41
1.9
624
1.46

27
1.04
484

3]

40

54

.67
1.66
1071
7.98
1.03
1.95
1,53
-.00
2eh3
3447
2.01
1.24
11655
13.81
1.72
6.92
-.00

Y
116

28

87
ho62
-.00

.06
1.11

87
-.00
3.58
4,31

20

91
8.98
5.80
-.00
2.70
-.00

.91
1.05
1.66
3.59
12.53
&40
563

75

91

1.96
2.84

OTHERS
54
o24
71
66

2.14
.53

1.14
.‘8
+10

1.63
21

1.21

1.06
«30
+10

| 026
.02
91
.18
«03
.25

1.69
96
37
.29

1.00
.02

1.54
'81

1.86
76

he52

4,04

4S5

1.68

S.14

1.64

1.37

1.21

1.27

1.92

70
3.03
3.83
2.86
274
1.94
2.10
2495
2.83

«30

0‘9

52

34

T4

066
2.29

94
1.32

29

°zs




Table IV-4 (Cont'd) ’ o o . : S
SUMMARY OF EXPORT PRICE ELASTICITIES _ ’

SECTOR CANADR UaSahe JAPAN BELG-LUX FRANCE " GERMANY ITALY NETHERLAN U.K. OTHERS

61 OTHER NONFERROUS 1.44 2.72 © 9405 2.57 1.93 1.72 3.36 84 16 56
62 FINISHED STRUCTURAL 8.C5 30 4.75 3.08 1.78 1.22 2.07 124 «$0 - 6.08
63 METAL CONTAINERS 1.63 .8.11 6492 6e66 82 - 4e34 53 4.05 95 6453
64 WIRE PRODUCTS 145 6+52 2463 1.01 1.00 2.48 6.50 6479 -.00 6.9
65 HARDWARE 68 2472 2.62 2423 063 -o.00 2455 1.19 3.18 «13
66 BOILERS AND TURBINE 11.49 » 75 432 8.19 57 2437 «88 55 1ebb 1.23
67 AIRCRAFT ENGINES 2.23 .91 . =400 8435 3.13 3.58 1.60 4.33 3 T 3.25
68 INTERNAL COMBUSTION 22 1.92 7.7 6,90 «37 1.26 «51 b1 2484 2.01
69 OTHER POWER MACHINE 5.04 56 5.87 2489 3.76 1.95 T4 43 1449 1.09
70 AGRICULTURAL MACHIN 59 254 12.93 7.76 14 1.29 .03 12.11 26 9.09 ;
71 OFFICE MACHINES -.00 1.72 6461 13.17 2.44 27 12.14 97 . 1.42 220 X
72 COMPUTER AND RELATE 68 71 7.13 2429 38 1.59 7.00 7.72 : «06 SehS
73 PETAL &ORKING MACHI 5,90 3449 6453 2e51 71 61 1.73 2e22 35 2.81
74 TEXTILE AND LEATHER W48 1.36 1.40 46 " W55 .22 .60 6.98 .27 1.06
75 PAPER MILL MACHINES <=.(0 <04 48 75 50 .58 . 3,37 - 4435 2.02 2.02
76 PRINTING MACHINES 3,85 «83 6e62 8425 2430 97 365 8,44 S 1.17 1.09
77 FOOD PROCESSING MAC -,.00 1.39 6.90 2429 4?7 1.19 1.99 1.59 . «11 3.20
78 CONSTRUCTION MACHI 2.9S b5 5.86 7.01 195 23 «51 obé . o35 1.19
79 MINERAL CRUSHING MA S.14 1.97 5432 7.38 «58 %3 . 34 3.50 62 3e62
80 HEATING AND COOLING 1,71 1.59 4463 1.78 1.99 1.17 16 1.42 .99 1.39 : : }
31 puUMPS ’ 1.50 ©2.28 4.02 «80 2.14 156 . 136 275 1.62 2.64 o . .
82 MECHANICAL HANDLING 5.40 2499 8473 5.07 5489 1.67 27 1446 YY) 2.00 : T :
€3 ALL OTHER NON=ELECY 1,46 2441 4051 3453 «05 1.14 75 96 .09 477
84 ELECTRIC POWER MACH 6.27 2423 3,98 «0h o34 1.26 3.01 1.49 31 3.56
85 EQUIP OFR DISTRIBUT 4,77 67 2482 1.34 k3 .08 1.86 4452 3.85 Te43
86 TELEVISION SETS AND 2,68 -.00 3431 1419 1.21 1.57 T .99 3.20 «99 6.50
87 APPLIANCES, DOMESTI 6.91 .o 1.28 3.30 9.12 1.97 37 97 2.70 1.92 3.48
88 MEDICAL ELECTRICAL 4o79 275 567 4.91 1.15 1.83 4,13 -.00 2.01 2459
89 BATTERIES 80 «89 57 2.21 1.22 1.81 4e59 5.18 4479 279
9C LAMPS 9472 7.04 1663 S 1.33 3.11 ge22 1.44 2451 2431 S.44 )
91 TRANSISTORS o35 1.45 639 1412 3.38 72 2.47 6412 3.97 1e24 :
92 ELECTRICAL MEASURIN 1.95 2.86 he52 8432 456 1.34 3,63 2.27 1.93 5.12
93 OTHER ELECTRIAL MA 5,39 L.62 4e09 694 3.03 261 1.23 5449 6.8C 715
94 RAILWAY VEHICLES 2.61 .10 2e26 10.13 293 3,35 57 8495 7.93 8.30
95 PERSONAL AUTOS T 6432 3.86 8.93 1.06 .84 3,96 3.02 50 10,26 11.58 -
96 BUSSES AND TRUCKS 3.40 3.34 738 3.31 48 1.16 751 3.86 3.18 .86
97 AUTO BODIES AND CHA 1.35 . 51 7.61 5.13 11 3.18 3.5% 6.65 4¢02 10.15
98 MOTOR CYCLES 80 3401 1.35 9.04 3463 3.53 9.98 13.95 12.48 1.72
99 ROAD VEHICLES 13.75. 2.69 4.87 1443 42 4402 452 3441 4 .86 4e73
1C0 AIRCRAFT AND PARTS 69 «31 1.13 759 1644 517 8.13 3.83 1.48 753
: . . 161 WARSHIPS ) 1.13 9486 <00 .00 N .00, 15.15 .00 .00 -.00
. 102 SHIPS AND BOATS «00 . 1.03 1.57 1.81 - 2.01 2440 .25 3445 2.80 3.36
103 SANITARY,PLUMBINGsH =400 71 6425 1676 - 29 2,01 =00 3.32 5¢29 - 2.27
-104 FURNITURE . he35 2.20 2048 3.93 2431 1.03 «58 .09 22 1.97
105 TRAVEL 6000S, HADNB £€.98 4e29 83 2458 3423 8.77 4493 8.97 -.00 3.26
106 CLOTHING . 2430 -.00 Se71 1.47 1.70 1.83 6.09 3.81 1.28 2.04
107 FOOTWEAR .81 «32 Co13.1 : b9 1.68 4,73 92 7.08 <01 - 179
108 SCIENTIFIC,MEDICAL = 7.76 11 3.24 12.50 13 1.76 2445 2.15 1464 2.99
109 PHOTOGRAPIC SUPPLIE 1,21 1.17 2,75 4.G7 2433 4421 S5e47 76 2.37 3.64
) : 11C WATCHES AND CLOCKS  4.39 .20 2.45 5.71 081 3.59 1456 5.28 77 «10
) E 111 MUSICAL INSTRUMENTS 1.54 1.02 3495 6,50 6404 7.50 3.26 9.86 T35 boh8
112 PHONOGRAPHS AND REC =.00 1.57 77 7.68 3.42 .13 2e34 -.00 1.59 2.86
113 PRINT MATTER 490 Y Y o7& 3.19 e86 79 3.18 2.72 1.14 2.712
114 ART . . 3.38 1.07 5.89 4e91 1.92 58 1.23 2.06 «92 1.87
115 TOYS AND CARRIAGES, 6461 2.03 . 574 2.53 o49 4eb3 - 1497 - 5486 1.79 4.17
116 OFFICE SUPPLIES «20 01 -.00 =.00 - +80 S$¢27 5.36 ' 4.58 «59 2.16
117 JEWELLERY -.00 4.94 - 36 4.56 3.01 «88 3.11 7.05 1.98 4,25 u
118 MANUFACTURES)NES . 5.62 «51 - 3.16 2.82 «39 o2? 6616 - 62 159 1.28 N

119 COﬂﬂEEIQAL AN?“I?Q _16:18A .ﬁ? 07 3.87 14458 Y] Tobb T.70 .88 .73

1972 WGT AVERAGES o 2.04 146 3.62 - .46 1.60 2.01 2,90 2463 214 1.14
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coﬁntries for many. of their'large exports.,’ Another’interesfing division
" occurs within Europe. F:anée,icermany and the'Uﬁited'Kingdom have lower
elasticities than do the low countries and Italy; ’ﬁifferences in size
may accountvfor part of the difference but I believe not all of it.
F¢r examplé, Japan'is the four;h;largest'exporter‘and yet it has, by a .
substantial margin, the highést‘elaSticityg» The reasons for the dif-
ferent elasticities are probably different for'each.COuntry;

Table IV-5 gives the elasticities by country by major SITC (one
digit). Keeping in mind that the elasticities presented here are
based on shares, we can nevertheless compare them to»aggregéte studies
done elsewhere by looking at the relative relationships between group-"
ings. TFor example, M. E,.Kreinin,! and R. J. Ball and K. Marwah? both
found a lower price elasticity for United States’imports‘of semi-manu-=
factures than that of manufactures. From these studies we might infer
that export price elasticities for crude ﬁaterials coﬁld be expected to
be loﬁer than those for manufactures. As Table IV-5 shows, their
relationship holds for all countries except France. The overwhelming
result then is that manufactﬁres have highér-elasticities than do
crude materials. The fact that nine of the ten countries in model
display such a result is evidenge that the la;ge—share low elasticity

phenomenon does not apply in this case. Many studies have been done

kreinin, Mordechai E., "Price Elasticities in International Trade,"
"'Review of Economics and Statistics, Vol. 49 (November 1967) p. 514.

. <Ball, R. J. and Marwah, R., “The U.S. Demand for Imports 1948-
1958," Review of Economics and-Statistics, Vol. 44 (November 1962,

pp. 395, 401. ‘ : :




TABLE IV-5

¢
>
!
1
H

EXPORT PRICE ELASTICITIES BY ONE-DIGIT SITC

Belgium United

Canada "U.S.A, - Japan Luxembourg PFrance . Germany . Italy Netherlands Kingdom Others Average
Agriculture 1.69 «68 1.48 2.61 2,32 4,09 2,49 1.88 2,42 «33 : 1.11
Beverages and tobacco .;3 . 1,15 1.01 3,43 .19 5,22 .50 1.23 W42 1,12 .93
Crude materials 1.30 1.34 2,51 .58 2,44 2,03 2.39 2.00 . 1.48 43 97 . .
Coal and petroleum products ' 1.75 .93 7.58 52 .86 .56 3.73 1.93 3.69 .26 .65 ‘ -
Chemicals 2.89 1.48 2.08 2,17 1.36 1.96 3.98 2.95 55 . 2,08 1.96
Manufactured goods ) 1.53 2.54 2.74 2.18 1.75 2,28 3.26 3.66 V 2.62 1.3 2.14
Machinery 2,71 1.65 4,61 2.88 1.32 1.86 2,39 3.17 7 2,54 4,33 2,60 )
Miscellaneous goods 3.67 .96 3.38 3.43 1.48 2.04 3,27 2.00 1.52 2.19 2,26 }

2.04 1.44 3.62 2,46 1.60 2,01 2.90 2.63 2,14 1.14 1.86
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‘relatively little has been done in the same manner for exports; Taplin

56,

separating imports by broad groups and estimating elasticities, but
| 3

- does, however, present some market share elasticities from his model.

He finds that manufacfured goods have a substantially higher elastic-
ities‘than do crude materials (2.5 vs .3). Thebcorresponding figures
from the present study are 2.14 and .97.

As the last column of Table IV-5 shows, as goods become more bro—
cessed they become ﬁore price elastic. Fuels show the lowest average
elasticities. Somewhat above them lie Crude materials and Beverages
and tobacco. These three groups still have, however, an elasticity
under 1.0. Agricultural products are juéi above thé Crude materials.
Chemicals and Manufactured goods havebelasticities‘about twice that‘
of the basic commodities. Machinery appears to be signifipantlyrmore
price elastic than any of the others. High individual country elastic-
ities for low average groupé can best be explained by remembering the
small-share high-elasticity phenomenon observed in Table IV-2,

Up to this point we have 6n1§ skirted two other important factors
revealed in Table IV-2. The first of these is the symmetry of the
"Trade Effects" portion of the table. Returning to the top of the

table to look at Dairy and eggs, we see that if Canada lowers its price

ten percent, the U.S. loses $2.50§ million and, if the U.S. lowers its

price, Canada loses $2,453 million. The reactions are not all so

symmetrical as in this one example (U.S.A.-Others and Others-U.S.A.),
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‘but the symmetry is still very strong. The symmetry. feature leads us
to‘expect that if the biggest loser when Canada lowers its price is
Belgium, then the biggest effect on Canada will probabl& come if
Belgium lowers its price. HenCe;'rival pairs of cbﬁntriés appear.

Who are the rivals? To answer this question; it is probably
best to put the reactions in relative terms to abstract from size of
country. If we. do not, we would find that Others, the U.S., and
Germany would be‘palred most often.4 A good relative measure to use
is the percent changed. Table IV-6 gives this reaction table. The
table shows that, for Canada;‘Japan is the most affected in 37 sectors.
This fact is denoted by the star after the “37" under Japan. Similarly,
for Japan; Canada is ;ffected the greatest number of times (25). The
Japan—-Canada pairing clearly reveals that they éompeﬁé keenly for the
large United States market. ‘France and Germany might be expected fo
be trade rivals based on a long political and social rivalfy. ‘Simiiarly,
one-might expect—that-Belgium would-rival-the Netherlands+ That, how-
ever, does not turn out to be the cése; Instead, the pairings hére
show that for Belgiuﬁ the rival is Germany and vice versa; for France,
tﬁe Netherlands, and the rival for the Netherlands is Belgiuﬁ. In
fact, a French price change affects German‘exports most for<on1y eleven
produ;ts but affects the Netherlands most for twenty—five. Likewise,

a German price change affects France the most for only ten products but

4In fact, under such.comparison Others was paired 409 times out
of a possible 1,071 times, the U.S. 133 times, and Germany 184 times,

© while Belgiunrlmxembourg only 35 times.



Price Changer

Canada
United States

Japan

Belgium~Luxembourg

France
Gexv-manyr
Italy

Netherlands

United Kingdom

Others.

United
States

7
0

12

16

Japan
37%

23%

0
14
21
20
10

12

2%

29%

TABLE IV-6

Maximum Effect Table

Countries Most Effected

Belgium—
Luxembourg

6

9

36*
18
19%
12

12

France

4

10
10
14

Germany

6
12

9
24%

11

14

13

Italy

12
19
15
23
11

18
12
16

Nether-
lands

15

19

25%

15

23

13
14

o O v o

Others

28
16
22
19
24

24*

19% -

14

Rl

B ——



Belgium for thirty-four. This result does not mean, hoﬁever, that
France and Gefmany.are nof trading rivais but rather that éach;has‘a
A greéter rival., Viewed from the affected country side (i.e;, the column
in the table), we see Canada most affected by Japan, the United States
by. the United Kingdom, and so on. To get a élearé: picture of these
data, Table IV-7 gives a list of the country most affected by a pficé
change of the giQen country and the country most affecting the given
country. The absence of the U.S. and italy.from the table merely means
that neither of . these countfies could be considered primary trade

rivals of any of the others.

Distributed*Lagé‘of‘Prices-

While still maintaining our focus on prices, we now‘tufn our
atténtion froﬁ the 1ev¢l of their effects to the time path the prices
effects follows to.reach £hat level. Since the path of thekeffect’is
constrained.to be the same for all countries for a given product with
different lags for differentvproducts, we need to look at product—to
product differences.

Thé plots of the cumulative effect of the twelve selected sectors
is shown in FigureJIV;l. In the fi:st plot, for Dairy and eggs, on the
upper left of Figure IV-1, for example, we observe the proportion of
the total effect that occurs in the current year is about 50%, the
amount in the current and first:year~aftér the price change is about
80% and so on, After‘inspeétibn‘of'just‘theSe twelve lags, we can
realize that .the lags were Substantial; 'Prices‘have substantial effectsi

on trade even after three years. To save space, Table IV-8 displays



.- Given

Country

Canada

U.S.A

Japan
BelgiumLuxembourg
France

Germany

Italy

Netherlands

United Kingdom

-Others

TABLE IV-7
TRADE RIVALS

Most Affecting

Japan

Japan

Canada

Germany
Netherlands
Belgiuanukembourg‘

Others

Belgium-Luxembourg/Others

Japan

Japan

Most Affected
By

Japan
United Kingdom

Canada

. Germany

Netherlands
Belgium-Luxembourg
Belgium-Luxembourg
France

Japaﬁ

Canada

60.



SECTOR 2 DAIRY AND EGGS
CUMLATIVE PRICE EFFECT PLOT
+ + +
0
-1
-2
-3
-4
-5
+ + + +
W00 .33 .67 1.00

SECTOR 7?7 PRESERVED FRUITS AND VEGET

CUMLATIVE PRICE EFFECT PLOT

+ + +

0 .

-1
-2
-3
-4
-5

+ ) + + +

20 33 . 67 1.00

SECTOR 15 RUBBER(CINCL. SYNTH)==CRUDE
CUMLATIVE PRICE EFFECT PLOT
+ + +
0
-1
-2
-3
-4
-5 )
+ + + +
. 00 o33 67 1.00

SECTOR 17 PULP AND PAPER

CUMLATIVE PRICE EFFECT PLOT
+ + +

-1
-2
-3
-4
-5

+ + +
. CO v:-!3 67 - 1.00

Figure IV-1

. Time Path of Price Effect

SECTOR 28 PETROLEUM PRODUCTS
CUMLATIVE PRICE
+ +

EFFECT PLOT
+

+ + +

+
« 00 : W33 W67 1.00

SECTOR 38 RUBBER MANUFACTURES

CUMLATIVE PRICE EFFECT PLOT
+ + +

-1
-2
-3
-4
-5

+ + +
« 0 33 67 1.00

SECTOR 56 WIRE AND TUBES
CUMLATIVE PRICE EFFECT PLOT
+ + +

+ + + . + .
« 70 o33 67 1.90

SECTOR 74 TEXTILE AND LEATHER MACHIN
CUMLATIVE PRICE EFFECT PLOT
+ + +

SECTOR 78 CONSTRUCTION MACHINES S
CUMLATIVE PRICE EFFECT PLOT R
+ L+ : +

0
-1
~2
-3
-4
-5

+ + + +
«00 " $33 67 1.00

SECTOR 81 PUMPS

CUMLATIVE PRICE EFFECT PLOT

: + + *

0
-1
-2
-3
-4
-5

+ IR + B
.00 «33 67 1.00

SECTOR 95 PERSONAL AUTOS
CUMLATIVE PRICE EFFECT PLOT
+ . + , +

0
-1
-2
-3
=4
-5
+ + + +
w

0 . «33 67 1.00

SECTOR 106 CLOTHING :
CUMLATIVE PRICE EFFECT PLOT
* +

-1
-2
-3
-4
-5

+ +
. 00 .33 .67 1,00
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the.lag wéights and their accumulated effect fbr each of the 119 pro-
duéts. Here, agaiﬁ,'inspectioﬁ shbws'that the légs are substantial.

Comparison of lags for different commoditieé, as in Figure IV-2,
shows up some interesting contrasts not easily observable in Figurevlvbl
or Table IV-8. Panels (a) - (c) of Figure IV—2 illustrate the diffefences
in the distributed lags for products in different stages of manufacture; »
Panel (a) shows the relationship between Crude rubber (15) and Rubber |
manufactureg (38). The price effect for Crude rubber occurs much faster
than does that for the manufactured product. In fact, after twovyeafs,
two~thirds of the total effect has occurred for Crude rubber while only
about one-sixth of the total effect has océurred for Rubber ménufactures.
Panel (b) shows a similar relationship between Upmilled grains (4) and
Milled grains (5). The distributed lag for the Unmilled grains showed
that they respond much more quickly to price changes than do the Milled
grains. The fast price response of crude materials relative to manu-
factured goods probaﬁly stems from their greaterﬁgmégenéity:-'Such com—
périsons, however, are not easily found. Panel (é)'shows the reverse
reiation between the distributed lags for Cotton (20) and Cotton
fabrics (46). Cotton fabrics is seen to move more rapidly in ihe first
year, but Cotﬁon catches up aftgr'tWO years. 'The price change then takes
effect at aboutbthe same rate. Of course, cotton.fabric could itself
be a product in a low stage of manufacture when compared to Clothing.
In any case, the effect demonstrated in panels (a) and (b) is not.uni—
versal, | |

‘Panels ) - (f):iliustrate the point that consumer products tend

to have a faster piice reéponsiveneSS‘than do producer items. Panel (d)
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Table IV-8

- Distributed Lags on Prices
SECTOR . ©« INCREMENTAL EFFECT AFTER X YEARS

¢ .0 2 3 4 S

MEAT AND LIVE ANIMALS <608 4261 ,072 LU00 L0007 .0S2
DAIRY AND EGGS’ «532 .289 124 031 L0000 .Q24
FISH " .281 o000, .028 .188 .304 L200
GRAINS UNMILLED «603 o135 LODD LU4B 127 087
GRAINS MILLED 000 L,241 L,243 150 L4108  .259
FRESH FRUITS AND VEGETABLES «129 L0003 L0031  .152 4296 4392
PRESERVED FRUITS AND VEGETABLE +00C .155 L2071 .195 194 255
SUGAR . «194 LUDD L0998 L2811 345 L(083
COFFEE gTEA,COCOA,ETC e125 4000 4057 @ «1%4 4313 311
FEED STUFFS 000 100 186 239 .256 .221
FATS AND OILS . «653  ,287 .129 .020 CO0 110
BEVERAGES . ' JO00U o133 173 o177 . 4204 L3712
TOBACCO AND TOBACCO PRODUCTS <000 177 - L193 4152 159 .318
HIDES,LEATHER, FURS 455 LC1¢  L026 .210 .293 .Q00
RUBBER(INCLs SYNTH)=--CRUDE 555 LU9C L0030 4094 183 .078
CRUDE WOOD ’ 358 L,256 .1n8 L,0D0 .02t L.257
PULP AND PAPER 0265 L4205 4196 L191 142 .000
SILKy OTHe NON MANMADE FIBERS «417 .055 370 105 .222 .202
woOoL e344 o179 o152 173 4152 - .000
COTTON «125 4142 146 0154 183 L250
.CRUDE FERTILIZERS 406 4052 00U 106 .226 4212
MARBLE ySAND, AND OTHCCRUDE MIN 4224 .190. 206 215 165 .000
IRON ORE AND SCRAP «00C 4172 o271 173 171 .282
NONFERROUS ORES AND SCRAP o240 G20 L0008 L1904 256 <380
VEGETABLE MATERIALS,NES 483 .216 057 006 4352 .188
COAL, COKE #2180 4310 199 LG61  +GCO  «240
CRUDE PERTOLEUM ) «125 4191 L2466 4255 4184 L00D
PETROLEUM PRODUCTS e300 ,3T25 L075 4157 282 4460
GAS, NATURAL AND SYNTHETIC «287 L1671 166 4205 182 L0000
ELECTRICAL ENERGY 202 ,247 L243 L1966 113 .00
CHEMICAL ELEMENTS f17E 000 o079 G246 0 4331 .165
DYEING,TANNING, AND COAL CHEM 472 LG0T L0000 o191 L,297  L039
FEDICINAL CHEMICALS . <000 o122 2069 .520 150 .638
PERFUME MAT. AND OTHe CHEMJNES 187 .144 149 174 .187 4159
MANUFACTURED FERTILIZERS «587 ,230 ,L050 000 .0*3 .100
EXPOLSIVES ) 225 o139 L1800  J240 216 000
PLASTIC MATERIALS . +286 LC00 L04U L2710 L3113 151
RUBBER MANUFACTURES ©e167 000 L0117 L1400 .289 .387
VENEERS, PLAYWOOD ) «122 L0000 L0P0 4232 4325 .239
NEWSPRINT = W067 L2766 W312  .235 L1103 <030
KRAFYPAPER 000 41446 133 096 163 <463
FIBREBOARD : £253 .226 L4151 L.0U85 ,083 L,202
OTHER PAPER AND PAPERBOARD «000 L2462 L2346 o136 L1100 .291
ART. OF PAPER AND PAPERBOARD 353 ,292 .,205 113 .G37 000
" YARNS AND THREADS $657 144 .07 050 L7113 .031
COTTON FABRICS <449 L0000 L010  .204 304 L0133
OTH TEXT FAB EXC FLOOR COVERNG ,217 L,00G .015 .150 .291 327
FLOOR COVERINGS «359 137 4125 L1886 <191 LGOO
STONE AND BRICKS «217 131 047 029 139 4437
GLASS «320 4126 4135 4229 L2100 L0000
POTTERY, PERALS, PRECIOUS GEMS ,00J .GO01 L0046 .C71 4267 4656
P16 IRON 0220 4036 048 L1157 4265 .273
IRON AND STEEL INGOTS AND BARS o340 064 4000 o074 .205 4311
UNIVERALS AND PLATES <381 4121 L300 4007 L1131 .361
HOOPS AND RAIL TRACK «023 w142 L0700 W00 4123 L6239
WIRE AND TUBES 2012 4195 L1115 000 U883 4594
IRON AND STEEL CASTINGS e300 4112 L4072 .70 4178 4549
COPPER «165 4190 LURS  JU00 L0811 W476
ALUMINUM T 259 W 240 4215 L1760 J10E 4000
LEAD AND ZINC 0295 W 287 144 L3030 Lu00  W272

0
« 608
«532
« 281
.603
129
.000
194
125
.C00
0'4_53
«000
.000
0455
e555
«358
265
417
«344
o125
406
o224

«G00.

‘260
483
210
125
. 300
» 287
202
178
0472
.000
«187
587
225
286
o167
122
067
.000
253
.000
0353
0657
0449
217
359
0217
«320
<000
220
«346
381
«G23
2012
.C00
.168
259
295

CUMLATIVE EFFECT AFTER X
2 3

4
o870 941 941 .94B
.821 .945 976 .976
«281 o3N9.- 496 .B0O0
L7388 L738 .785 ,913
$261 o483 634 o741
<129 .160. .312 4608
+155 4356 o551 ,745
194 4291 572 L917
125 L1181 376 .689
«100 283 .523 L779
W741 870 .890 890
£133 .306 .483 L5688
SAT7 W370 o522 682
«470 o496 707 1.000
W645  L645  LT39 o922
614 L7222 L722 743
470 .667 4858 1.000
o471 L6471 577,798
0523 675 848 1,000
$266 4412 .566 o750
+458 4458 ,563 ,788
o414 4620 o835 1.000
172 J374 L5486 LT18
£260 4260 J364 4620
$696 o754 o760 .B12
0520 o719 ,760 740
+315 4561 816 1.000
.025 100 .258 ,540
L44B 4614 .B18 1.000
449 691 LBB7 1.800
.178  ,257 .503 .35
V473 473 664 961
<122 191 L211 L3861
¢331 o480 654 4841
«817  .867 .867 900
«384 544 .784 1.000
«286 4326 o536 .849
167 2184 o324 .613
o122 202 J434 762
+343  .655 L6590 1.000
o144 4277 374 537
W479  J630 715 L798
2242 4476 o810 L709
.645 4850 .963 1.000
<801 801 851 .969
649 L6460 .563  .967
$217 4232 L381 673
2496 621 . .809 1.000
$348 o395 624 - 4563
W447 o582 .790 1.000
L001 005 076 o344
0256 o304 J462 G727
410 4410 J484  .689
«502 o502 509 .639
«165 235 .235 4361
«208 323,323,406
e112 4204 o273 451
0357 J4h2  J442 o524
<499  .715  .892 1,000
o582 725 728 L728

YEARS
5

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.C00
1.000
1.000
1.000
1.000
1.000
1.C00
1.000
1.000
1.000

1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.600
1.000
1.000
1.000
1.000
1.000
1.000

1.000°

1.000
1.000
1.000

1.000

1.000
1.000

1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.0C0
1.000
1.000
1.000
1.000

‘€9’




61

63
(23
65
- 66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
835
86
87
88

90
921
92
93
94
95
96
97
98
99
100
101
102
103
104
1G5
106
107
108
109
110
11

112

13
114
115
116
17
118
119

.SECTOR

OTHER NONFERROUS

FINISHED STRUCTURAL PARTS
METAL CONTAINERS

WIRE PRODUCTS

HARDWARE

BOILERS AND TURBINES

AIRCRAFT ENGINES

INTERNAL COMBUSTION ENGINES
OTHER POWER MACHINERY
AGRICULTURAL MACHINERY

OFFICE MACHINES

COMPUTER AND RELATED EQUIPMENT
METAL WORKING MACHINERY
TEXTILE AND LEATHER MACHINERY
PAPER MILL MACHINES

PRINTING MACHINES

FOOD PROCESSING MACHINES
CONSTRUCTION MACHINES
MINERAL CRUSHING MACHINES
HEATING AND COOLING EQUIPMENT
PUMPS

MECHANICAL HANDLING EQUIPMENT
ALL OTHER NON~ELECTRICAL,NES
ELECTRIC POWER MACHINES

EQUIP CFR DISTRIBUTING ELECT.
TELEVISION SETS AND RADIOS,ETC
APPLIANCES, DOMESTIC

MEDICAL ELECTRICAL APPLIANCES
BATTERIES

LAMPS

TRANSISTORS

ELECTRICAL MEASURING INSTRUMEN
OTHER ELECTRIAL MACH.,NEW
RAILWAY VEHICLES

PERSONAL AUTOS

BUSSES AND TRUCKS ‘

AUTO BODIES AND CHASSES

MOTOR CYCLES

ROAD VEHICLES .
AIRCRAFT AND PARTS

WARSHIPS

SHIPS AND BOATS

SANITARY ,PLUMBING,HEAT. FIXTUR
FURNITURE

TRAVEL GOODS, HADNBAGS
CLOTHING

FOOTWEAR

SCIENTIFIC,MEDICAL INSTRUMENTS
PHOTOGRAPIC SUPPLIES

WATCHES AND CLOCKS

MUSICAL INSTRUMENTS
PHONOGRAPHS AND RECORDS

PRINT MATTER

ART .
TOYS AND CARRIAGES, GAMES
OFFICE SUPPLIES

JEWELLERY

MANUFACTURES yNES

COMMERICAL AND TRANSACT.,NSK

Table IV-8 (Cont'd)

INCREMENTAL EFFECT AFTER X YEARS

u
o226
213
«304
«155
034
«057
535
«002
280
005
000
167
531
.00C
e 267
«53%
o424
«00GC
351
<620

.00

.000
D58
«154
004
285
222
«0CC
$633
$242

~e17¢

«179
«15¢
e342
221
<009
»30¢
0259
« 097
o217
.0C0
«127
e222
«00C
205
b6 4
Wbb4
«357
+299
e343
«352
000
«118
«139
«312
obb5
0%y
«190
o248

1
. 206
185
171
268
« 146
»18C
084
179
«150
«108
176
«183
125
121
001
119
0132
«120
195
135
138
«065
G336

133

«077
«136
323
«148
«187
e 144
e162
2140
233
.201
«159
«192
«172
0212
«213
«231
. 081
245
«153
«172
«005
041
+195
«250
« 000
+U75
015
« 096
«00C
« G20
.« 269
230
«135
«UGT
JU47

2
213
207
«164
272
259
«095
+000
.229
«035
.008
.208

0233

«000
136
+ 000
012
«+ 160
360
. 000
<129
« 040
000
041
.08‘
154
0245
« 105
041

«J36.

«063
048
121
066
123
«133
104

. 203

115
<110
.121
$ 272
128
211
«071
.000
« 112
.020
« 065
000
. 000
<111
<105
«138
L0020
137
127
076
o124

3
207
0222
1693
0204
.31‘
+00C
097
«210
<000
087
178
‘250
041
«132
«136
052
2023
174
«320
«055
<098
o046
.034
000
«105
'218
089
044
«053
000
.000
.000°
000
.000
120
032
011
«191
300
«000
«161
0227
235
188
240
«136
17
2396
«255
«0538
o141
127
273
334
U538
107
w99
$ 245
277

4
o149
172
168
«101
.2‘8
094
+190
131
.109
189
170
«188
«135
<196
283
«144
« 126
214
«U70
.128
«168
206
0222
.128
220
207
.GCO
139
086
115
«103
116
067
066
152
099
«107
136
(66
VY
240
«130
«203
178
«323
0243
<112
224
«330
<189
271
216
345
368
196
081
172

«330°

.303

5
« 000
«000
000
<000
«G00
W57
«U%4
«202
h26
«519
268
«020
e 167
415
«313
.146
282
«332
324
«052
«h56
643
0649
e344
513
«U00

<111

564
000
463
5302
«311
0440
«326
«225
0543
«607
«200
«510
$ 395
398
«300
«000
251
156
o116
«Q00
0274
«051
«335
221
452
+159
020
+«3606
300
h68
.153
. 000

0
0226
$213
.304
«155
.034
.057
o535
.000
.280
«C00
.000
o147
«531
.000
.267
539
424
.000
«351
.630
.000
.C00
.G58
«154
.G0D
.285
£222
.000
.633

0262 .

173
'179
«159
342
221
.000
«C00
259
097
'21?
.Q000
127
0222
. 000
«205
hb4
464
357
299
343
352
.C00
«118
«139
312

«bé3

000
+196
.2‘8

CUMLATIVE EFFECT AFTER X YEARS

1 2 3 4 S
431 J644 ,851 1,000 1,000
2399 .606 4828 1.000 1.000
475 639,832 1.000 1.000
0423 4695 4899 1.0C0 1.000
180 .439 .752 1.000 1.000
w237 o332 332 J426 1.000
619  .619 716 .905% 1.000
W179 4407 .617 L798 1.000
430 o465 L465 o574 1,000
108 206 -.293 .481 1.000

<176 o384 562 L732 1.000

329 +562 .812 1.000°1.000
«656 +656 698 .833 1.000
«121 4257 .389 .585 1.000
e269  «269 405 +687 1.000

658 658 o709 854 1.000
556 .568 591 4716 1.000

<120 280 <454 4668 1,000
0546 4606 4606 4676 1.000
o765 o765 o819 4948 1.000
C138  .268 4365 .53& 1.000
.065 105 .151 .357 1.000
<094 <09 4128 4351 1.000
£286 o328 o328 .455 1,000
077 o161 4266 <486 1,000
.421 o575 4793 1.000 1.000
.556 800 .889 .889 1,000
«148 4253 4297 436 1.000
+820 - o860 .914 1.000 1.000
0386 422 422 537 1.000
0332 4395 4395 .498 1.000
0325 o373 373 489 1.000
0392 o512 - .512 +560 1.000
e543 4609 L609 .674 1.000
«380 4503 .623 L775 1.000
$192 o325 o358  .457 1.000
172 4275 .286 .393 1.000
«470 4673 o864 1.000 1.000
o310 .424  .424 4490 1.000
449 559 559 .605 1,000
(081 .201 4362 .602 1.000
$371  .643  LB70 1.G600 1.000
J375  .563  .797 1,000 1.000
<172 o383 .S71 .749 1.000
«205- 276 .516 844 1.000

w506 506 <641 884 1.000

«658 4770 .888 1.000 1.000
406 o406 4502 .726 1.000
0299 o364 .619 .949 1.000
418 J418 476  L665 1.000
367 o367 508 L779 1.€00
<094 .205 .332 .548 1.000
118 4223 496 <841 1,000
«139  .,277 .612 .980 1.000
«380 4380 439 4636 1,000
«675 4812 .919 1.000 1.000
«135 262 .360 532 1.000
196 4272 517 L8477 1.000
0295 .420 697 1.000 1.000

‘9
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66. .

shows the distributed lags for Personal autos (95) and Aufb bodies
and chassié (9751 The consumer item,‘Péésonal autos, has a steadily
increasing:price effect with time but the producer items; Auto bodies
and chassis, responds to price slowly at‘first and only after four years
does a price change begin to show a significant'effect;‘ Panel (e)
shows the relationship between Leather, a producer good, and Shoes, a
conéumef item. HBoth.prodﬁcts show a healthy response in the'yea; of
the price change buﬁ then Leather seems to catch its breath while Shoes
go stepping rapidly forward. Léather catches up after four years, and
at that tiﬁe the price response appears tobhe complete,

This fast-consumer thesis also has.exceptions, as Panel (f) shows.
Crude wood (16) responds much more quiékly than does Eurniture (104).
Perﬁaps this panel is more iilustratiﬁe of ﬁhe point made in Panels (a)
and (b). In any case, we can see that is often difficult to classify
a pair of products so that fhey‘fit clearly into one or andther type of

response.

The Time Parameters (g)

As with the price pérameters, there are 11,000 time parameters,
and we find it more helpful to look at their effects rather than to
display the coefficients themselves.5

From the.discussion in Chapter II, we recall that'we‘might have to

SAn examination of the importance of time vs. the importance of
prices will be discussed in Chapter V which deals with the fit of the
equations.: ‘ '
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slow time down in the forecast'périod._ The reasdn, of course, was to

~ prevent any sinéle share from becoming negative or greater than unity,
for any time trend would eventually force one or the»otﬁer to occur,

To simplify forecasting computations, if after twenty yéars the time
parameter would redﬁce no share by ninety percent of its initial value
nor increase the share By more than ninety percent of all other shares,
then time would not slow down. That is, t*, the maximum value to which
time could move would have no limit. If t* was found to be less than’
twenty years then the rate of “slow down" for time was calculated.

Table IV-9 shows the amount of slowdown required by country. For the
importer Canada, no limit was set for t* in 59 percent of the 119 pro—-
ducts; for 19 percent the limit was from 10~20 years. For all countries,
t* was greater than ten years in over two-thirds of the cases and 1eés
than two years for only fivevpercent of the products.‘ These data indi-
6

cate that the slowdown in time may have effects in a few isolated cases

but that the restraint on time will not be strong and pervasive.

1

petailed examination shows that most drastic slowdowns in time,
with t* less than two years, occur in Agricultural goods, Fuels and
Crude materials, -
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TABLE IV-9

Distribution of Values of t# by. Country -

~ Country ' Less - : Percent ... . - No
t* in years '~ than 2 - 2=5 ©'5=10  °10-20 . " Limit
Canada 02. . 04 16 19 - 59
United States 08 13 18 24 37
Japan | - 0 09 16 23 48
Belgium—Luxémbourg 03 12 . 18 19 48
France | | ds 08 13 26 48
Germany 07 08 20 26 39
Italy - 09 09 21 29 31
Netherlands | 05 16 13 29 36
United Kingdom 03 14 21 25 37
Others ou 08 13 30 45

TOTAL =~ 05 10 17 25 43
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‘.Chaptér v

The Fit ofﬂthe Equations '

How well did our equétions fit the data? How much,did the rather
‘elaborate considerati?n‘of prices improve on a simpier scheme, say the
éssumption of constant shares? This chapter will answer these questions.

Since the equations were estimated as sharés‘of origin countries
in a given total of imports by destination country, the fit measufe for
the equation viewed by importer will be based on the shares theﬁselves.
On the other hand;‘the model was develoﬁed to fofecast exports. Hence,
the fits viewed.by exportér will be based on the exports of each country

by commodity.

Equation Fit by Importer

The equétion used to estimate the shares was based on a Taylor
series apﬁroximation. Since the last equation estimated yielded éhanges‘”
in the price parametérs which did not changé the computed world price,
we could reasonably expect the R2 of that last estimated equation to be
close to zero.r Invaddition, the time parameters were estimated from
the residuals, and so the statistical fit from that equétion would be
inappropriatevto use when discussing the fit on all the shares jointly
 for a given importer of a given commodify. Now R%'s could, of course,
be computed for how the'wholeAequation worké, but as long as a épecial
computation had to be made, it seeﬁEd.preferablé to choose the follow-
ing measure which seems a little c;éarer. Let us call this measure

EITS, meaning Error in-the share. We define EITS for a given
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importer j in year t by -

. | .
EI_Tsjt = gll s ijt| ) /2.

where,
gijﬁ is the es;imatea share of imports to j coming
| from i in year t,- |

Sijt is the actual share;'
and

n is the number of source countries in the model'

The division by two occurs because the constraint that.the sum
of all ‘shares is unity implles that an error in one share by necessity

- generates an equal and opposite error in the other shares. So, while
we cannot poiﬁt—a finger at the share with the matching error, we.do
know that we will count each error twice. EITS was computed‘using both
the equation forécast share and a constant 1972 share.

Table V-1 shows EITS using the equation on the left side and
using the constaht share on the.right as the predicted share for each
of the twelve commodities by country by year. In‘addition, the average
EITS's are dlsplayed for each country by product. Let us examine
Table V-1 beginning with the right hand side, which uses the constant.
share as the predicted share'for the first product, Dairy and eggs.
Fifst ldok up'and>down each column. Even é quick scan will demonstrate
that EITS gets larger tﬁe'further thé'year in questioﬁ is from the base
Yéar. :Thus, ﬁe see one of the major findings of this study: constant

shares are not a good assumptibn when deéling with trade flows. EITS

is rather low at first but it seems to grow rather steadily as we get




1962
1963
1964
1965
1966
1967
1968
1969
1979
1971

1972
AVE

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
AVE

1962
1963
1964
1965
1966
1967
1968
11969
1970
1971
1972
AVE

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
AVE

CAN
117
.080
<065
«330
«158
<048
.D‘q
«100
092
097
«000
<076

CAN
.030
.035
«G30

<014

014
«031
036
. G24
«048
«C10
. 000
«025

CAN

034
<048
«351
«053
031
062
<040
D48
.050
10
.000
» 339

CAN
.050
.18
00‘2
.006
.019
062
.071
.070
050
.058
.200
.04z

USA
«052
040
«055

- .068

048
Q58
080
<040
«110
039
+«000
<054

USA
«068
.033
051
058
.017
«036
.010
«.030
028
«030
«0C0
033

USA

S 019

.008
001‘
«032
«059
021
.016
025
044
030
«C00
024

USA
.003
036
«026
014
.031
«019
.018
006
.007
«006
.000

015

JAR
198
0243
«200

%119

«159
171
122
.089
.172
«103
<000
143

JAP
.087
« 006
006
G34
022
018
032
024
019

«000
024

JAP
«012
019
003
047
«015
039
087
«G75

U338

«011
«0200
031

JAP

092
052
«036
«015

- «053

«055
«081
#0061
068
«Q40
«000
QQSO

- B=L

«095
0164
«131
«091
<110
<117
0093
072
.082
«071
+0C0
093

B-L
.066
074
«043
.030
.057
.049
.075
$046
.021
.048
000
<046

B-L
071
.57
.76
198
«135
«099
.28

2149

144
063
000
«120

B-L
«145

".080

«076
.038
.086
123
«155

«157

.182
«043
000

098

EQUATION
FRA  GER
$194 4133
«178 o093
<187 044
«225 4030
«156 047
«130 054
«120 .037
«139 077
«122 JD8C
«047 020
000 ,00g
<136 057
EQUATION
FRA GER
042 .062
046 L0649
.951 03¢0
«033 L0664
«012 .060
«052 065
D24 ,060
«052 022
«052 .044
«N12 L0352
<000 L0000
034 .Q%6
EQUATION
FRA GER
«D56 076
090 .3121
«0463  L,071
034 L0714
067 - .053
+270 L059
«102 -+046
«065 o085
066 4055
055 4105
«000 .000
«059 L0667
EQUATION
FRA GER
070 .271
.026 .09
«016 010
«021 047
049 . 046
«D37 044
5028 024
«335 .03
037 .039
+329 DL
«000 .00
032 L0327

ITA
«253
«133
193
«105
123
002
104
129
«057
041
<G00
o112

ITA
077
'Y
«043
«069
«051
«028
«115
«GS0
«G43
.C25
<G00
«050

ITA
«139
174
<156
167
»101
035
-052
082
0037
« 061
<000

+089

ITA
« G838
2,033
0329
028
<053
« 032
b4
«051
oUh1
« U364
eI
143

NET
252
275
542
«380
328
0237
« 190
374
0299
121

273

NET
0050
047
032
043
«045
027
«052
036
«028
«Q20
000
034

NET
.137
150
057
.080
077
<104
$131
059
052
055
000
082

NET
<114
<041
« 040
<0690
0738
056
063
2029
#0033
328
302

U1

Table V-1

Errors in the Shares

2 DAIRY AND EGGS

UK OTH CAN  USA  JAP
.525  .056 149 o301 .610
«024 .032 «253 <286 4640
.029 .052 187,256 603
W19 L0658 173,205 .532
2020 .053 227 .098 ,290
.022 ,044 «104 +069 152
.033  ,073 2082 L1146 L1138
2060 Lu6B 075 L0455  .093
«031 .04 W086 112 L117