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Summary

This paper provides a general description of the revised version of
the World Trade Model that 1is currently in use in the Research Department
of the International Monetary Fund, both in research applications and as
an input into the Vorld Economic Outlook forecasting exercise. The paper
supplements and updates the earlier description of the model given by
Deppler and Ripley in the March 1978 edition of Staff Papers.

The World Trade Model attempts to explain the volumes and unit values
of merchandise exports and imports for the 14 largest industrial countries
and for four aggregate regions making up the rest of the world., The mer-
chandise trade flows, modelled on a semiannual basis, are disasgregated
into four commodity groupings: manufactures, agricultural goods, raw
materials and fuels. 1In the volumes block of the model the demand for
imports 1is determined mainly by real domestic demand, potential output in
manufacturing, and relative prices. Export volumes are then determined
primarily bv weighted averages of the imports of partner countries and
appropriately weighted relative price variables. While domestic demand
and output variables are determined outside the model, the relative price
variables are based on unit values generated within the price block of
the model. The main exogenous variables entering the price block include
wage rates in manufacturing, GNP deflators, exchange rates, and the dollar
prices of a wide range of primary commodities, including oil.

Parameter estimates are based on a sample of semiannual data for the
period from 1962 to 1979, extending the previous sample bv 3 1/2 years.
Compared to the previous version of the model, greater use is made of
prior information in restricting parameter estimates and this has resulted

* The author wishes to thank Malcolm Knight, Richard Haas, and Anne
McGuirk for helpful comments on earlier drafts.



in a greater degree of cross~country consistency in the behavior of the
model, particularly with respect to the unit values of trade in manufac-
tures. Also, the more flexiblc and comprehensive treatment of relative
price effects in trade volume equations appears to have improved the
model's responses to price and exchange rate shocks.

I. Introduction

This paper gives a general description of the revised version of the
World Trade Model that 1s currently in use in the Research Department of
the Intcrnational Monetary Fund, both in research applications and as an
input into the World Ecanomic Outlook l/ forecasting exercise. 2/ The
paper concentrates on the economic structure of the model and s:pplements
the earlier description given by Deppler and Riplev (1978). 3/ The
revisions that have been made to the structure of the previdzs version
of the model are nct major, and consequently a certain amount of the
descriptive material in the original paper by Deppler and Ripley (hence-
forth DR) is summarized here. 4/

The World Trade Model (WTM) attempts to explain the volumes and unit
values of merchandise exports and imports for the 14 largest industrial
countries and for four aggregate regions making up the rest of the world. 2/
The model is not a "world" macro model aleng the lines of that developed
under Project Link. Q/ In particular, it does not attempt to explain the

- 1/ See IMF Occasional Paper 21 (1983).

2/ The bulk of the estimation work on the model was completed in the
summer of 1982 and reflects the data availab’ec in late 1981. Some of
the parameter estimates used in the current rforecasting version of the
model are based on more recent revisions of the historical data set but in
peneral these do not differ significantly from tic ~stimates reported here.

3/ M. C. Deppler and D. M. Ripley, "The World Trade Model: Merchandise
Trade,” 1IMF Staff Papers, Vol 25, No. 1 (March 1978). Also see D. M.
Ripley, "The World Model of Merchandise Trade: Simulation Applications”
IMF Staff Papers, Vol. 27, No. 2 (June 1980).

4/ Two further documents are available; the first, a data dictionary,
describes in detail the sources and definitions of model data, while
the second describes the model's operating system. The two papers,
A. G. Turner, "The World Trade Model: Data Dictionary,” (forthcoming),
and J. R. McKee, "The World Trade Model: Operations Manual," (March
1983) may be obtained from the External Adjustment Division, Research
Department.

5/ See Table la for a listing of the countries and regions.

6/ See, for example, R. J. Ball (ed.), The International Linkage of
National Economic Models (Amsterdam, 1973).




major national macroeconomic aggregates; rather, it takes rates of
domestic inflation and real domestic demand sirowrh as given and attempts
to glenerate a set of awgregate trade flows, both in value and volume
terms, that are consistent with these domestic variables.

As sbown in Table 1(a), the main exogenous inputs into the model
include, for each industrial country, the major components of real
domestic demand, hourly earnings in manufacturing, the GNP deflator,
the nominal exchange rate, and potential output and employment (in terms
of man-hours) in manufacturing. The dollar prices of petroleum products
and a wide range of primary commodities also enter the model exogenously.
Taking these variables as given, the model then generates estimates of
the trade volume and unit value variables on a semi—-annual basis for each
country aad for four broad commnditv classifications. 1/ 1In a forecasting
context, these estimates are benchmarked on alternative sets of historical
data to give projected levels of volumes and values of total merchandise
trade on both a customs and a balance of payments basis. Disaggregated
trade flows under the four commodity classifications a.. provided solely
on a customs basis.

The sets of endogenous and exogenous variables in the present version
of the model, as shown in Table 1(a), are not identical to those described
in the earlier DR paper. g/ For example, previously there were equations
that attempted to expiain the volume of fuel exports of Industrial coun-—
tries; some obvious difficulties in this area led to the elimination of
these cquations and fuel exports are now taken as exogenous. 2/ On the
other hand, a number of variables that were previously assumed exogenous
are now determined within the model. These include domestic wholesale
prices for both manufactures and raw materials in the Industrial countries
and the volume of trade in automobiles between Canada and the United States.
The inclusion of equations to determine domestic wholesale prices allows
the set of variables exogenous to the industrial country prices block to
be reduced to just unit labor cost and commodity price variables, while
the U.S.—-Canada auto trade equations contribute to an improvement in the
model's explanation of the aggresate levels of U.S. and Canadian exports
and imports of manufactures.

After the various structural modifications were introduced, all
of the equations of the model were re—estimated on a sample of semi~
annual data extending from the beginning of 1962 to the second semester

1/ See Table I(a).

g/ The previous sets of exogenous and endogenous variables are given
in Table 1, p. 150 of the DR paper.

2/ In forecasting applications, import volumes of fuels for industrial
countries and total import volumes for the regions are also determined
exogenously.




Table 1(a).

Summary of Model Specification

Geographic Commodity . Endogenous Exogenous
Pigaggregation Disaggregation Variables Variables
(s11C) 1/
Industrial countries: SITC O+1: Agricultural goods Tmport volumes by commodity Real domestic demand for
SITC 2+4: Raw materials clags, by country manufactures by country
Austria SITC 3 : Fuels Export volumes by commodity Real personal consumption:
Belgium-Luxembourg SITC 5-8: Manufactures class, by country expenditure by country
Canada Export volumes of automobiles Potential output in manu-
Denmark between the United States facturing by country
France and Canads Exchange rates by country
Germany, Fed. Rep. of Import unit values by commod—  Fuel prices
Italy ity class (excluding fuels), Implicit GNP deflators by
Japan by country country
Netherlands Export unit values by commod-  ONutput per manhour in manu-
Norway ity class (excluding fuels), facturing by country
Sweden by country Potential manhours of
Switzerland Domestic wholesale prices of employment in manufac-

United Xingdom
United States

Regions:

Developed primary
producing countries

Major oil exporting
countries

Centrally planned
economles

Non—-o0il developing
countries

manufactures by country
Domestic wholesale prices of
raw materials by country
Total import valumes by region
Toral export volumea by repion
Total {mport unit values by
region
Total export unit values by
region

turing by country
Spot prices for 35 non-oil
commodities

1/ Standard Industrial Trade Classification.

&~



of 1979, This involved a seven semester oxtension of the cample used

in the previous version of the model, introducing data for the 3 1/2-year
Leriod from 1976 second semester to 1979 second scmester. Extension of
the sample to cover this period brought in observations representing an
additional cyclical expansion of demand in industrial countries and a
corresponding expansion in the volume of world trade. Furthermore, the
kxtension of the sample provides additional quantitative information on
the longer~term effects of the first oll shock, and of the initial impact
ef fects of the second olil shock, thus offering scope for more precise
estimation of the model's trade price elasticities. The equations of the
new version of the model were estimated singly, using either Ordinary
Least Squares or Instrumental Variable techniques. In several equations,
coefficients were estimated subject to a priori linear restrictions. In
particular, compared with the previous version of the model, greater use
was made of prior information in the equations specifying the behavior of
export unit values for manufactures and in the elasticities of manufactur-
ing imports with respect to the potential output of the manufacturing sec-
tor. Finally, in estimating the lagged effects of relative prices on
trade volumes, a more flexible scheme of “"distributed lag"” restrictions
was adopted.

The detailed discussion of the model which follows is split into
three sections corresponding to the three main blocks of equations:
industrial country price equations, industrial country volume equations,
and the price and volume equations for the regional groupings. The
general functional forms of the equations in each block are presented
in Tables 1, 2 and 3, while country-by-country coefficient estimates
are set out separately in Tables 4 through 25. For each block, both
the general descriptions and the functional forms describe structural
equations for a single country ("i"), with foreign variables constructed
using the “partner—country” index ("j").

II. Industrial Country Price Equations

Trade prices for manufactures, raw materials, and agricultural goods
are all determined in a general two—step procedure. First, export prices
are determined for each exporting country as a function of domestic costs
and export prices of competitor countries. Impcrt prices are then deter-
mined as functions of weighted averages of trading partners’' export
prices. In the case of raw materials and agricultural goods, weighted
indices of world commcdity prices also enter into both export and import
price equations. 1/

1/ The structural equations in the industrial country prices block,
together with definitions of the variables, are set out in Table 1.
Coefficient estimates are presented for each of the price equations in
Tables 3 through 11. It may again be noted that the tabulated estimates
may differ slightly from the parameter estimates actually used in the
current forecasting version of the model.




1. Price determination in the manufacturing sector

While the essential structure of the price equations for manufactures
is carried over from the previous versien of the model, a number of impor-
tant changes are introduced here, including the inclusicn of a new equation
to explain the domestic wholesale price of manufactures, the use of homoge~
neity restrictions in both export and import unit value equations, and a
fuller treatment of the effects of raw material and energy costs on export
prices. A comparison between the coefficient estimates of export and
import unit value equations in the previous and current model versions 1/
reveals some significant differences, particularly in those equations where
the previous parameter estimates clearly did not exhibit suitable homoge-
neity properties.

For each of the 14 industrial countries included in the model, export
unit values for manufactures are determined within the set of simultaneous
equations described by equations (1) and (la) in Table 1. 2/ Equation (1)
gives the percentage rate of change in the export unit va»'-- for country i
as a function of the rates of change of three categories of domestic input
costs (raw materials, labor and energy), the rate of change of competitor
country export prices converted into country i currency, and a variable
representing cyclical movements in unit labor costs. 3/ Equation (la) then
expresses the index of export prices of country i's cghpetitors as an
appropriately weighted index of the (U.S. dollar) export prices of coun-—
tries other than i. On the right hand side of (la) all of the industrial
country export prices are welighted up to give separate price indices for
each of country 1's export markets j, and these indices are then weighted
vy the shares of country i's total manufactured exports going to each mar-
ket. The share matrices used here and elsewhere in the model are based on
1970 trade flows. 4/

Each equation of the form (1) is estimated subject to three linear
restrictions. The first (1.1), is a homogeneity restriction; it requires
that the sum of the elasticities for all domestic costs and competitor
prices be equal to unity, thus ensuring that a commorn proportionate
increase in all cost variables (across countries) resu'ts in an cquipro-
portionate rise in the index of manufactured export prices for each

1/ Tables 4 and 5 in the present paper compared to Tables 5 and 6 in DR.

2/ All tables are relegated to the end of the paper.

3/ In the model, the percentage rate of change of each variable is
eisressed as the semiannual first difference of its natural logarithm.

4/ 1In a behavioral model such as the WIM a fixed weighting system is
nézessary to avoid the problem »f spurious relative price movements which
would arise if weights were adjusted within the sample period. However,
in choosing a mid-sample (1970) base period with the aim of obtaining a
representative set of elasticity estimates, it is inevitable that approx-
imation errors will begin to have a significant impact on some of the
welghted variables in the forecast period.



country. Recalling that export unit values reflect the prices of "gross
autputs” rather than value added deflators, such a restriction can be
derived at the microeconomic level for the pricing behavior of a firm
that maximizes profit subject to decreasing returns to scale, perfect
competition in factor markeis and less than perfect comnetition in its
product market. 1/ In rhis context, the ratlio of the total welght on the
cost variables to the weight on the index of competitor prices is equal
te 1/an, where a is the elasticity of domestic marginal cost with respect
to output and n is the =2bsolute value of the price elasticity of foreign
demand. The ratio can be interpreted as a measure of the effective degree
of monopoly power exerted by the home countryv in the world market for
manufactures, becoming larger as the price elasticity of demand decreases
and/or as the price elasticity of export supply (i.e., 1/a) increases.
Considering the coeffi:ient estimates presented in Table 4, it 1s seen
that the weight on the variable representing competitor prices 1is smallest
in the case of the United Srates (0.204), implying the gre~test effective
monopoly power, and larsest in the case of \ust-ia (0.826), implying the
least effective monupo ~>wer. Most of the weights appear to lie in the
region of 0.4 to 0.6 with the one notable exception being the United
Kingdom, where the estinated weight of 0.785 {implies a relatively low
depgree of effective monopoly power and therefore, given the large scale
of U.K. manufactured exports, a relatively low export supply—-price
elasticity.

The second and third restrictions (1.2) and (1.3) require that the
relative weights on the three cost variables reflect the relative contri-
butions of the three fuctors of production in total (gross) manufacturing
oYtput. oThe relative f.actor contributions are represented by the ratios
ri and rj which, for the base year 1970, give the relative values
of raw material inputs :o labor inputs and of energy to labor inputs,
respectivelv. As with the adding up restrictions, the previous version
of thne model also did not employ these restrictions on the relative size
of parameters in the eguatiois for manufactured export prices. 2/ Com—
paring the current estimates shown in Table 4 with .he previous set of
estimates, 3/ there ire n> consistent differences in the relative con-
tributious of explanatory variables. However, there is much less cross-—
country variation in tke relative contributions of the explanatory
variables than in the previous set.

The two "relative cost"” restrictions, plus the homogeneity restric-
tion were tested as a group for each country using a Chi-squared log

l/ See Deppler and Ripley, p. 153,

3/ In the previcus version no separate energy price terms were included
and the weight on domestic raw material prices was set at 0.075 across all
14 industrial countries.

3/ See Table 5, p. 168 of DR.



likelihood test l/ and it was found that 5 of the 14 sets of restrictions
were not consistent with the data at the 1 percent level. While ttere was
thus an indication that special faccors had not been adequately accounted
for in these five particular country cases, the full set of restrictions
was nevertheless retained in the current version of the model in order

to ensure that the prices block as a whole would exhibit the desired
behavioral properties.

The proportional change 2/ in the import price of manufactures is
determined in a straightforward manner by the percentage rate of change
in a geometrically weighted average of partner countries' manufactured
export prices (equations (2) and (2a)). While it appears from Table 1
that the restriction (2.1) completely determines the parameters of equa-
tion (2), the actual model equations (cf. Table 5) include current and
lagged values of the weighted export price index and a number of dummy
variables. Consequently, it is necessary to estimate the parameters of
this equation subject to the homogeneity restricticn that the total
elasticity with respect to the weighted export price index be equal to
one. The estimates displayed in Table 5 show that, in the majority of
country cases, at least 70 percent of the total effect of this variable
is felt in the current semester. The unity restriction applied here was
not used in the previous model version, although most of the estimated
coefficients on the partner-country export price variables were close to
one. Two exceptions were the cases of Canada and the Federal Republic of
Germany, where these coefficients were significantly smaller than one. 1/

The domestic wholesale prices of manufactures that are used in the
relative price terms affecting import volumes, are determined in equa-
tion (3) as functions of domestic cost variables and of both export and
import unit values. The rationale underlying this specification i{s as
follows: The wholesale price of manufactures reflects prices of both
imported and domestically produced goods. In turn, the price of domes-
tically produced manufactures is influenced both by the prices prevailing
in the export market and by domestic costs. Homogeneity restrictions are
once again imposed across the coefficients of the equation for each

1/ The test statistic used was 2 In(Ly/Ly). This quantity is asymp-
totically distributed x%(3) where
L, = the value of the likelihood function obtained from the
unrestricted estimation of equ~ation (1).
L} = the value of the likelihood function obtained from the
estimation of equation (1) subject to restrictions
(1.1), (1.2), (1.3).
2/ As measured by the first difference of the logarithm.
3/ See Table 6, p. 170 of DR.



country in order that proportionate increases in all dowmestic costs and
import and competing prices of manufactures (in local currency) should
yield the same proportionate increase in the dependent variable. 1In the
cases where a lagged dependent variable enters as an explanatory variable,
"long run” homogeneity is achieved by including its coefficient in the
unity summation restriction (3.1).

The equations explaining wholesale and import prices of manufactures
were estimated using Ordinary Least Squares while the equatlons for the
export prices of manufactures were estimated using a modified two stage
least squares (TSLS) procedure. The modification to the usual TSLS pro-
cedure involves the set of "first stage"” regressions, where the competi-
tor country export price variables are regressed on welghted averages of
competing country labor, energy, and raw material costs, rather than on
the whole set of competing country cost varlables.

2. Equations for the prices of agricultural
pgoods and raw materials

The structural «~quations for agricultural and raw material prices
are perhaps more sinilar to their counterparts in the previous version
of the WTM than are the price equations for manufactures. Nevertheless,
there are a number of siinificant modifications; the equations of the
present version are in log first difference rather than log level form,
a separate energy cost term iIs included in the expcic price equations
of the current version, and an equation is now included for the domestic
wholesale price of raw materials. As previously, all of the nonmanufac-
turing price equations are estimated by Ordinary Least Squares.

Export unit values are given in equations (4) and (7) of Table 1
as functions o0of the levels of spot commodity prices on world markets
weighted to reflect the commodity composition of exports, and domestic
processing costs represented by oil prices and normalized unit labor
costs in manufacturing. Partial adjustment t-3 long-run "equilibrium”
rates of growth is allowed through the use of lagged dependent variables,
but these are found to be statistically significant for agricultural
export prices in only a small number of countries (cf. Table 10) and for
raw material export prices in less than half of the cases (cf. Table 7).
Considering the overall estimation results in Tables 7 and 10, the com-
modity price indices appear to attract elasticities that are not as
large, overall, as one might expect. This is particularly so in the
price equations for agricultural commodities, where the average elas-
ticity on commodity prices is 0.27, compared to an average of 0.41 on
the domestic cost variables. 1In the previous version of the model, the
average elasticity on commodity prices was higher, at 0.32, but the
average elasticity on the one domestic cost variable-—wages—--was probably
too low at just 0.25. For raw materials prices in the current version



the average elasticity on commodity prices is 0.41, compared to an average
of 0.35 on the domestic cost variables; the corresponding figures in the
DR version of the model were both lower, at 0.35 and 0.23 respectively.

As would be expected, the estimates in Tables 7 and 10 suggest that the
impact of energy prices relative to labor costs is ccasiderably greater

in the production of raw materials than in the production of agricultural
zoods.

Following the same basic structure used in the equations for import
unit values of manufactures, the equations ((5) and (8) in Table 1) for
the import unit values of raw materials and agricultural goods incorpo-
rate geometrically weighted averages of partner countr.es' export uait
values. However, while the bulk of trade in manufactures occurs between
the 14 largest industrial countries, this is not true of trade in raw
materials and agricultural goods; consequently the paitner (industrial)
country export unit value indices PFRD; and PFADy do not provide full
coverage of country i's imports and it is necessary to supplement them
in the import price equations with the import weighted commodity price
indices PRWDM and PAWDM. .evertheless, the estimatec c¢quations presented
in Tables 8 and Il show that the averages of partner-country export
prices generally carry larger elasticities than the commodity price
indices. This is particularly true in the equations that determine raw
material import prices, where many of the elasticities on the partner-
country export price variables are close to one. The results obtained
for the raw materials and agricultural import price equations appear,
generally, to be very similar to those obtained in the previocus model
version. 1/

The domestic wholesale price of raw materials is given in equation
(6) of Table ! as a function of both the exporc and import weighted com-
modity price indices (converted into domestic currency) and of domestic
labor and energy costs. Most of the 14 industrial countries in the model
import considerably more raw materials than they export and, accordingly,
the import weighted commodity price index is generally found to have
greater explanatory power than the export price index (cf. Table 9). The
one exception is the United States, where the export weighted commodity
price index is the only significant explanatory variabie.

I1I. Determinants of Industrial Count:y
Export and Import Volumes

The essential structure of the block of equations that determines
export and import volumes for each country is given in Table 2, along
with definitions of the dependent and explanatory variables. Coeffi-
cient estimates for the seven sets of volume equations which explain,

1/ See Tables 9 and 10 (pp. 174, 175, of DR.



respectively: import and export volumes of manufactures, raw materials
and agricultural gools, and import volumes of fuels, are set out in
Tables 12-15 and Tablies 18-20. 1/ A summary of the price elasticities
of demand for impor.s and exports of manufactures is given in Table 16,
and the two equations used to explain the volume of trade in autos
between Canada and the United States are reported in Table 17.

l. Volume equations for manufactures

Retaining the same basic structure adopted by DR, each country's
demand for imports of minufactures (equation (9} of Table 2) is given as
a function of potential output in manufacturing, g/ relative prices, and
a cyclical excess deuaud variable that measures the logarithm of the
ratio of potential output to a weighted average of final domestic demand
for manufactures and the actual level of value-added in manufacturing.
The weights used in the averaged demand variable are intended to reflect
the relative shares of final and intermediate products, respectively, in
total imports. The mosi important innovations in this block of the cur-
rent version of the modc¢l include the use of more general lag structures
on the relative price variables and an alternative method of determining
the elasticities of imports with respect to potential output. In the
previous version, the lag distributions on relative price terms were
restricted to conform t» simple step functions through the use of two
averaged relative pricc terms, giving one constant weight for effects
lagged one and two semesters and a further constant weight for effects
lagged from three to secven semesters. In the current model version the
two averaged price ter:s are replaced by polynominal distributed lag
structures which allecw a far greater flexibility in both the length and
nattern ot lagged responses.

In restricting the elasticity of imports with respect to potential
outpu. to equal 1.25 z-ross all industrial countries, the objective in
the previous (DR) mcdel version was to keep trade balances in manufac-
turing n2utral with respect to a general across country shift in poten-
tial output. An aves i17e elasticity greater than one was required for
this purpose because levels of manufactured exports for industrial coun-
tries are generally grecater than levels of manufactured imports. In
the current version of the model, the potential output elasticities are
freely estimated i t.. few cases where relatively precise estimates
can be obtained, but otuerwise they are restricted to values, derived in

1/ Again, the tabulated estimates may differ slightly from the para-
meters used in the current forecasting version of the model.

2/ Potential output series are derived using the method described
in J.R. Artus, "Measures of Potential Output in Manufacturing for Eight
Industrial Countries, 1955-78", IMr, Staff Papers, Vol. 24, pp. 1-35
(March 1977).



Appendix I, which give the required neutrality property under the assump-
tion that the pattern and scale of trade flows remains approximately the
same as that prevalling in the base period.

Table 12 presents the new estimates for the volume of imports of
manufactures. All of the potential output elasticities 1/ lie between
I and 2, with most falling above the 1.25 value used in the earlier
version of the WIM. The estimated elasticities on the cyclical demand
variable are all well determined and lie within the range of 1 to 2.5.
These elasticities are found to be smaller than the potential output
elasticities in about half of the equations; in such cases an increase in
“excess demand,” caused by a reduction in supply (potential output), will
be accompanied by a reduction in imports. The estimated relative price
elasticities shown in Table 12 are generally less than 1 and usually lie
between 0.7 and 1; these estimates are considerably more uniform than the
elasticity estimates of DR which ranged from zero to over 3. The lag
distributions on the relative price elasticities presented in Table 13
are made up, in all but one case, of three or fewer terms. The maximum
lag length is four semesters (two years) and the average lag, across all
14 industrial countries, is approximately one semester.

The volume of manufacturing exports supplied by each industrial
country (equation (10) of Table 2) is linked to import volumes in trading
partner countries through “foreign market"” variables (FM). These vari-
ables are weighted averages, reflecting base year (1970) market shares,
of volumes of manufactures imported by partner countries. The two other
major explanatory variables in equation (10) are the price of domestic
exports relative to a weighted index of the export prices of competitor
countries, and the level of potential output in the domestic manufac-
turing sector relative to potential output in competing countries. The
elasticities on the latter variable are set equal to one for all coun-
tries included in the model on the assumption that, for given levels of
foreign demand and relative prices, export market shares tend to shift
proportiorately with differential rates of manufacturing capacity growth
in supplying countries. The fourth explanatory variable shown in equa-
tion (10) is an index of capacity utilization in impcrting partner
countries. This variable does not play an important i1o'e in the overall
model, as it is only found to be a significant contribr--ing factor to
export volume growth in the case of the United States.

Estimates of the equations determining the volume nf each country's
manufactured exports are presented in Table 14, with the full lag dis-
tributions on the relative price terms displayed in Table 15. By and
large, the estimated elasticities on the foreign market variable are
found to lie between 0.7 and !.3. Such a dispersion about one is of
course to be expected if a proporticnate change in all import volumes
is to result in a similar proportionate change in overall exports.

l/ Those elasticities which are estimated have accompanying t values.



onsidering the estimated relative price elasticities, these are gener-
ally larrer than the estimated import price elasticities, with 9 of the
14 "total” elasticities falling between -1.1 and -1.7. The remaining
five elasticity estimates lie hetween -0.3 and -0.9. As with the import
price elasticities, the export price elasticities are considerably less
variable between countries than in the DR model version; also, the aver-
age elasticity across all countries is again smaller than previously, at
-1.17 as compared to -1.40 in DR. The estimated price elasticities for
the volumes of bsoth exports and imports of manufactures are summarized

in Table 16. Figures given in the table measure the effects of a once-
fnr-all relative price change arter one semester, after two semesters,
and in the "long run” when the total effect is felt. 1If one compares the
total price elasticities with trade price elasticities estimated in other
recent empirical studies, 1/ there would appear to be a general consig—
tency, with WIM estimates Tying well within the range of alternative
estimates in almost every country case.

Again repeating the findings of previous empirical studies, the lag
distributions of the response of export volumes to relative price move-
ments are estimated to be considerably lonper (Table 15) than the lags in
the response of import demand to relative price changes (Table 13). 2/

In all but two of the export equations the maximum lag on the relative
price term is less thar or equal to five semesters, but in the remaining
two cases the maximum lags stretch out to eight and tean semesters. l/

The average length of lag for the 14 industrial countries is found to be
approximately one year, as compared to the one semester lag found for
irport volume responses. In all of the export equations, the polynominal
distribur-d lag structures are assumed to be of either the first or second
degree: end point restrictions are employed in 5 of the 14 cases. i/

L/ As summarized, for example, bv M. Goldstein and M.S. Khan, “"Income
and Price Fffects in Foreign Trade,” Chapter 20 in Handbook of Interna-
tional Fconomics, Vol. 2, ed. bv R. W. Jones and P. B. Kenen (North-
Holland, 1984).

2/ The method adnpte.d to determine the maximum length of lag was to
successively reduce the lag length under a high degree polynominal,
choosing that lag length which mirimized the estimated standard error
of the equation.

3/ As seen in Table 15, these two cases are the Federal Republic of
Germany and the United Kingdom. The diagrostic statistics given in
Table 15 indicate that, in both of the equations concerned, the relative
price lag distributions are not well determined. Furthermore, in the
United Kingdom case, the lag distribution is rot very believable; the
specification shown was chosen in preference to having no relative price
effect at all.

4/ End point restrictions may be required to prevent “U” shaped
lag distributions. These may arise when the lag distribution is ill-
determined by the sample information, in which case end-point restric-
tions will tend not to be rejected by standard statistical tests, or
when there is a mis-specification problem, in which case end point
restrictions will tend to be rejected.
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Chi~squared tests of all of the restrictions implicit in the lag struc-
tures (cf. Table 15) indicate that the restrictions can be accepted at
the 5 percent level in all but three cases. 1/ 1In the import equations
(cf. Table 13) only two of the lag structures involve binding restric-
tions, and these were found to be consistent with the data at the ¢
percent level.

Components of trade in manufactures thai are not included in the
export and import volume aggregates determined by egquations {9) and (10)
(Table 2) include all exports and imports of ships and aircraft, which
are treated as exogenous, and the trade in automotive products between
the United States and Canada, which is determined by the equations des-
cribed in Table 17. 1Items relating to ships and aircraft are “"taken out”
as these tend to be lumpy flows, while United States-Canada auto trade
is treated separately in an attempt to allow for the major impact of the
1965 U.S.-Canadian Automotive Agreement. Under this agreement, free
trade has been allowed in a wide range of automotive products but, run-
ning in parallel with the agreement, there has also been a requirement
under Canadian law that Canadian auto firms should at least naintain the
base year (1965) ratio of domestic assemblics to domestic sales. This
requirement has effectively created a ceiling on C2nadian auto imports
in terms of Canadian auto exports. An attempt is made to take account
of the ceiling in the first equation of Table 17, where the volume of
Canadian auto exports 1is included as an explanatory variable in the
Canadian auto imports (US exports) equation. Also entering this equation
is the domestic demand variable (AVG) used in the aggregate manufactured
imports equation, and a lagged dependent variable. The second equation
in Table 17 explains the volume of U.S. auto imports (Canadian exports)
in terms of U.S. domastic demand and U.S. demand relative to Canadian
demand. Canadian manufacturing capacity and proxy relative price terms
were included in this equation at an earlier stage in an a“tempt to
capture Canadian supply effects, but with little success.

Estimates of the equations for the vclume of total manufactured
imports are obtained by the Instrumental Variabies method, while the
equations for each country's total manufactured exports are estimated
by Ordinary Least Squares. The Instrumental Variables method is required
for the {mport equations because of the simultaneity ! . tween the volume
of imports MVM; and the demand variable AVGy. The latter variable is
directly related to value added in manufacturing OM; waich in turn is
defined as the domestic demand for manufactures DVM; plus a fixed pro-
portion of the excess of exports over imports of manufactures. Export
volumes, on the other hand, are primarily determined as functions of the
foreign demand variables and these are related only in a very indirect
manner back to export volumes. Because of the recursive structure of the
Canada-U.S. auto trade equations, these are estimated by OLS.

l/ The test used here is the same likelihood ratio test described in
Section II,I1.
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2. Volume equations for nonmanufactured commodities

The specifications of the equations that determine the import and
export volumes of raw materials and agricultural goods, and import vol-
umes of fuels, are given in Table 2, equations (11) to (15). Compared
to the previous model version described by DR, changes include; (i) the
wider use of relative price terms which now enter all five equations in
this block, rather than just the agricultural imports equation as pre-
viously, (ii) the inclusion of first differences of scale variables in
the three import equations to allow for the acceleration effects of stock
building, z1d (1ii) the use of lagged dependent variables to allow for
partial adjustment of import volumes to long-run equilibrium levels. 1In
the case of the fuels import equations, an effort was made to identify
finite (polynominal) distributed lag structures on the relative price
variables; consequently, it was not necessary to include lagged dependent
variables in these equations.

The logical structure of the import and export volume equations for
nonmanufactured commodities is the same as that for the manufacturing
block. Import volumes are explained as functions of domestic activity
and import prices relative to domestic output prices. The activity
variable entering the raw materials and fuels imports equations 1s real
value added in manufacturing while total domestic consumption is used in
the agricultural imports equations; compared to raw materials and fuels,
agricultural imports have a considerably greater component going directly
to final demand. With respect to the relative price variables, in the
manufactures block the domestic wholesale price of manufactures 1is avail-
able to construct relative prices of manufactured imports, but in the
case of nonmanufactures it is necessary to compare import prices with
total GNP deflators.

As in the manufactures block, the export volume equations for raw
materials and agricultural goods are "driven"” by foreign market variables,
constructed as weighted averages 1/ of the imports of partner countries.
The relative price variables are also formed in the same manner as for
manufactures, with export unit values being compared to double weighted
indices of competing export prices.

All five sets of equations in this block are estimated by Ordinary
Least Squares. In the case of imports of manufactures there was clear
simultaneity between the dependent variable and the right hand side
activity variable. However, in the import equations for nonmanufactures,
neither of the activity variables—-value added in manufacturing nor
total final consumption—--depends directly on the volume of imports of
the commodities concerned.

__1/ Using base year (1970) trade patterns to determine the weights.,




Coefficient estimates for the equations explaining import volumes
of raw materials, agricultural goods and fuels are presented in Tables 18,
20 and 22, respectively. Estimates of lag distributions for the effects
of relative prices on the volume of fuel imports are given in Table 23.
As one would perhaps expect, the accelerator terms 1/ are found to have
the greatest impact in the explanation of raw material imports, where the
coefficlents on the first difference of QM; are often found to be greater
than one and, in most cases, greater than the corresponding coefficients
on the level of QM;. 1In the raw material volume equations, the average
long-run elasticity 2/ on QMy is just 0.71, while in the fuel volume equa-
tions where only one of the equations attracts an accelerator term, the
average long-run elasticity is a more realistic 1.08. 1In the agricul-
tural import volume equations (Table 20), the average estimated elasticity
on total final consumption across all 14 countries 1s also close to one,
at 1.06. With respect to relative prices, in both the raw materials and
agricultural import equations, about half of the cases in each table are
found to include significant relative price terms; the average long-run
price elasticities for the volumes of raw material and agricultural imports
are relatively low at 0.26 and 0.31, respectively. As previously mentioned,
in the case of import volumes of fuels a somewhat more thorough analysis
was undertaken of relative price effects, with a range of polynominal lag
structures being tested. However, while statistically significant relative
price effects were identified for the majority of countries in the model,
the average long-run elasticity was nevertheless found to be only 0.23.
As seen in Table 23, the maximum lag length adopted was six semesters,
but only short-term relative price effects were detected in a number of
cagez and for the United States no price effect was detected at all. The
typical length of lag, averaged across all countries, is 1.53 semesters or
approximately ten mounths.

In terms of overall statistical fit, the estimated equations for
export volumes of raw materials and agricultural goods (Tables 19 and 21)
are clearly not as well determined as those for the imports of nonmanu-
factures. However, perhaps as a result of the more precise measurement
of competing prices in the export equations, the estimated relative price
elasticities of demand are better determined in the equations for export
volumes. The export price elasticities are also generaily larger with
the cross—~country average price elasticities for raw materials and agri-
cultural goods reaching -0.75 and —-0.80, respectively. As would be
expected, the foreign market variables FRy and FA; also exhibit signifi-
cant explanatory power and the across country average elasticities on
these variables, at 1.09 and 1.17, come close to their prior expected
values of one.

1/ TFirst differences in the activity variables.

zy When a lagged dependent variable is present, the long-run elasticity
is taken as the impact elasticity divided by one winus the coefficient on
the lagged dependent variable.
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IV. Price and Volume Relationships for the Regions

The rest of the world, apart fr m the 14 major industrial countries,
is represented in the WIM by four regions. The country groupings in the
current model version atre the same as in DR, and are consistent with the
groupings used in the Fund's International Financial Statistics. The
four categories consist of: (1) the developed primary producing coun-
tries, including those industrial countries not treated individually
in the model, (2) the major oil exporting countries, (3) the non-oil
developing countries, and (4) a final residual group made up primarily of
centrally planned economies.

The algebraic forms of aggregate export and import price and volume
equations for the regions are given in Table 3. The corresponding coef-
ficient estimates for each of the four sets of equattons are reported in
Tables 24 and 25. 1In equation (16) of Table 3, the rote of change in the
aggregate export unit value index (XPTDj) 1s expressed so a function of
rates of change in world prices of fuels and manufactures (PFWD, PMWD), 1/
and of the rate of change in a region-specific export-weighted average
of spot commodity prices (PPWDXj). As one would expect, the estimates
in Table 24 chow export prices of the centrally planned and major oil
exporting countries to be closely related to the world price of manufac-
tures and the world price of fuels, respectively. The export prices of
the developed primary producing and non-oil developing countries appear
to be influenced, in roughly equal proportions, by both commodity spot
prices and the world price of manufactures.

Aggregate import prices for the regions are determined in equation
(17) of Table 3 as a function of world price indices for agricultural
goods, raw materials and fuels, and of import-weighted averages of indus-
trial country manufactured export prices. In Table 24 it is apparent
that the latter region-specific variables have the greatest influence on
aggregate import prices in all four of the regions. However, while these
variables are dominant in the equations for the centrally planned and oil
preducing countries, the price indices of the non-manufactured commodities
also play an important part in determining import prices in the developed
primary producing and non-oil developing countries.

Turning to the determination of aggregate regional trade volumes,
equations (18) and (19) in Table 3 have essentially the same structure
as the corresponding equations in DR. Aggregate export volumes depend

1/ "World price” here means a unit value index for the group of 14
industrial countries. The indices for manufactures and agricultural
goods are based on export unit values while the indices for raw materials
and fuels are based on import unit values.
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on an index of manufacturing output in industrial countries, and import
volumes are determined as a function of the value of export receipts
deflated by import prices. The hypothesis embodied in the import volume
equation, that export receipts effectively constrain import demand, may
be appropriate in certain countries; fcr the group of centrally planned
economies, for example, the estimates in Table 25 show a relatively
rapid adjus*ment of imports to movements in effective purchasing power.
However, given the high level of international borrowing that has
occurred since 1974, it is clear that this has not been the general rule
over the past decade; this observation is reflected in relatively slow
rates of partial adjustment for all of the aggregates excluding the
eastern bloc region. Because of the looseness or "long-run” nature of
the foreign exchange constraint and the absence of relevant short-term
explanatory variables, the equations here are not particularly suitable
for the purposes of short—term forecasting. Consequently, given that
data inadequacies have so far prevented the development of more detailed
equations, the recent prartice in forecasting has been to fix regional
import volumes exogenously.

V. Summary and Conclusions

The revised structural specification of the World Trade Model that
has been presented here does not differ substantially from the previous
version of the model presented by Deppler and Ripley (DR). Nevertheless,
a number of significant structural modifications have been incorporated
in the current version and, with the sample being extended by seven
semesters (3 1/2 years) to include the period from second half 1976 to
second half 1979, there have been many significant changes in coeffic-
ient estimates. The main structural differences are seen in the price
and volume blocks for manufactures. In the price block, restrictions are
imposed on the export unit value equations in order to ensure homogeneity
under general shifts in the level of prices and to enforce actual base
year cost patterns on the relative cost contributions to changes in
export unit values. Restrictions are imposed on the equations explaining
import unit values of manufactures to ensure homogeneity under general
shifts in all partner country export prices. 1In the volume equations,
more flexible (polynominal) structures are used to give an improved rep-
resentation of both the overall size and timing of relative price effects.
Some alterations have also been made to the nonmanufacturing volume and
price equations. In particular, greater use is now made of relative price
effects in export and import demand equations. While the current version
of the WTM has not been estimated over the sample of data reported in DR
for the purpose of a direct comparison, it indeed appears that the exten-
sion of the sample to include the 1976-79 period has contributed to an
improvement in the identification of relative price effects in a large
proportion of both the nonmanufacturing and manufacturing volume equations.



Although the new relative price terms in the model have increased
the responsiveness of trade flows in raw materials and agricultural goods
to relative price movements, the average long~run price elasticities for
exports and imports of manufactures are found to be slightly lower, at
~1.17 and 0.84, respectively, than in DR. The new estimates are also
found to be considerably less variable across countries than in DR. No
persistent differences are observed in estimated elasticities of trade
volumes with respect to scale variables such as "foreign demand” in export
equations and actual or potential output in import equations. However,
the elasticities of manufactured imports with respect to potential output
that are assumed a priori l/ are now set at values ranging between 1.12
and 2.00, as compared to the uniform value of 1.25 adopted in DR. 1In the
equations explaining export and import unit values there are, again, no
persistent cross—country differences between the estimated coefficients
of the two model versions. As with the price elasticities in the volume
equations, however, there is generally a greater consistency in che
parameters of the price equations in the current model version than in
the DR version.

Considering the effects which the new changes are likely to have on
the performance of the current specified model, the restrictions on the
unit value equations for manufactures and the greater degree of cross-—
country consistency in the relative contributions to export and import
unit values should lead to more realistic responses in relative trade
prices under shocks to the exogenous labor cost and commodity price
variables. Furthermore, the more comprehensive treatment of relative
price effects on trade volumes might be expected to improve the model's
predictions of how trade volumes respond to such relative price move-
ments. In forecasting applications it has indeed become apparent that
the new version of the model tends to generate more consistent patterns
of trade volumes and prices, in particular for manufactures, than did 1its
predecessor.

l/ Four of these elasticities are estimated in the current model as
compared to two in the DR version. The aim of the restrictions is to
make trade balances in manufactures neutral with respect to across—the-
board changes in potential output.
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Table 1. Worid Trade Model: Specification of the
Prices Block for "Country i"

(1 =1 to 14 and all summations are from 1 to 14)

Manufactures
(1) AlnXPM; = a; AlnPRMy + ap ALnNULCy
+ a3 Aln(POIL.LCDj) + a4 Aln(PFX{.LCDy)
+ agln(NULC; /ULCy)
Restrictions: (1.1) ajtartazta; = 1
1
(1.2) a; = rj.a

(1.3) ag = r%.az

(1a) InPFX; = § smegy I S™™k3 _ 1n(XPM, /LCDy)
k#1i l-smmij
(2) AlnMPM; = b; Aln(PFMD{.LCDy)

Restriction: (2.1) by =1

(2a) lnPFMDi = § smmji ln(XPMJ‘/LCDj)

(3 AloPMy = c] AlnMPMy + cp AlnPRMj + c3 AlnNULCy
+ c4 Aln (POIL.LCDy) + cg5 AInXPMy + cg Aln(PMy).)
Restriction: (3.1) cytcptegtestegteg = 1

Raw materials

(4) AlnXPRy = d| Aln(PRWDX;.LCDj) + dp ALnNULUj
+ d3 Aln(POIL.LCDy) + dg4 Aln(XERy)_y

(5) AlnMPRy

e] Aln(PRWDMy.LCDy)
+ e, ALn(PFRD, "LCDy)

(5a) 1nPFRDy = ? srmjy 1n(XPRj/LCD;)
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Table 1 (continued). World Trade Model: Specification of the
Prices Block for "Country 1"

(i =1 to 14 and all summations are from |l to 14)

(6) Aln PRMy = f| ALn(PRWDM;.LCDy) + f5 Aln(PRWDX;.LCD4)
+ f3 AlaNULCy + f4 AIn(POIL.LCDy) + f5 ALn(PRMj)_)

Agricultural goods

(7) Aln XPA; = g Aln(PAWDXi‘LCD1)+g2 Aln NULC,

+ g4 ALn(POIL°LCDy) + g, Aln(XPA;)_,
(8) Aln MPA; = h; Aln(PAWDMi‘LCDi) + h, Aln (PFAD, "LCDy)

+ hj Aln(MPAi)_l
(8a) In PFADy = § samjiln(XPAj/LCDj)

Definition of variables 1/

Endogenous
XPMy Index of export unit values of manufactured goods from country 1,

expressed in the currency of country i, 1970=100.

PF¥; Double-weighted index reflecting an average of competitor
countries' export prices for manufactures in U.S. dollars.

MPM4 Index of import unit values of manufactures in country i,
expressed in the currency of country i, 1970=130.

PFMD4 Average of partner—country export unit value indices for manu-
factures in U.S. dollars.

PMy Index of wholesale price of manufactures in country i, in the
currency of country 1, 1970=100.

XPRy Index of export unit values of raw materials from country i,

expressed in the currency of country 1, 1970=100.

l/ Endogenous variables are listed in order of appearance in the
equation set, while exogenous variables are listed alphabetically.
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Table 1 (continued). World Trade Model: Specification of the
Prices Block for "Country i°

(1L = 1 to 14 and all summations are from 1 to 14)

MPRy Index of import unit values of raw materials in country i,
expressed in the currency of country i, 1970=100.

PFRD4 Average of partner-country export unit value indices for raw
wmaterials in U.S. dollars.

PRMy Index of domestic costs of raw materials in country i, in the
currency of country i, 1970=100.

XPA{ Index of export unit values of agricultural goods from country i,
expressed in the currency of country i, 1970=100.

MPA; Index of import unit values of agricultural goods in country i,
expressed in the currency of country i, 1970=100.

PFADy Average of partner-country export unit value indices for agri-
cultural goods in U.S. dollars.

Exogenous 1/

LCD4 Exchange rate variable for country i, calculated as the number
of currency units of country i per U.S. dollar, expressed in
index form, 1970=100,

NOMH 4 "Normal™ output per man—hour in manufacturing, in country {.

NULC Normal unit labor costs in manufacturing, WM;/NOMH{, in
country i, expressed in the currency of coun:ry i, 1970=100

OMH 4 Qutput per man-hour in manufacturing, in country i.

PAWDMy Index of world spot prices of agricultural goods in U.S. dollars,
with weights for the 15 individual agricultural commodities
reflecting the relative importance of the commodities in
country i's imports in 1970.

l/ These variables are all exogenous both to the prices block and to the
overall model.



- 23 -

Table 1 (concluded). World Trade Model: Specification of the
Prices Block for “"Country 1"

({ = 1 to 14 and all summations are from 1 to 14)

PAWDXy Index of world spot prices of agricultural goods in U.S. dollar',
with welghts for the 15 individual agricultural commodities
reflecting the relative importance of the commodities in
country i's exports in 1970.

POIL Average oil export unit value of the oil exporting countries,
in U.S. dollars, 1980=100.

PRWDM Index of world spot prices of raw materials in U.S. dollars,
with the weights for the 20 individual goods reflecting the
relative importance of the goods in country i's imports in
1970.

PRWDXy Index of world spot prices of raw materials in U.S. dollars,
with the weights for the 20 individual goods reflecting the
relative importance of the oods in country {'s exports in
1970.

ri Ratio of raw material to labor inputs in gross manufacturing
output, in country 1, based on 1970 input-output weights.

r% Ratio of fuel to labor inputs in gross manufacturing output,
in country 1, based on 1970 input-output weights.

skmij Share of commodity k imports from industrial countries in
) market j originating in country i, in value terms, in 1970,
where k = a (agriculture), m (manufactures), and r (raw
materials).

skxij Share of commodity k exports of country i going to market j,
in value terms, in 1970, where k = a (agriculture),
m (manufactures), and r (raw materials).

ULCy Unit labor costs in manufacturing, WM{/OMHy, in country 1, in
the currency of country i, 1970=100.

WM Index of compensation per man-—hour in manufacturing in
country i, expressed in the currency of country i, 1970=100.
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Table 2. World Trade Model: Specification of the
Volume Block for "Country i”

(1 =1 to 14 and all summations are from 1 to 14)
Manufactures
(9 InMVM; = a, + ajln(AVGy/QMTy) + aplnQMTy + ajln(RMPM;)
restriction: ap = 3} (see Appendix I)
(10) InXVMy = by + bj1lnFMy + by1nRQMTy + b31nRXPMy + bg1nRXCUy

restriction: by =1

(10a) FMy = § Smmij‘MVMj'Mj

Raw materials

(11) InMVRy = ¢4 + c]1nOMy + cpAlnOMy + c3InRMPRy + c41ln(MVRy)_;
(12) InXVRy = d, + d;1nFR; + d)1nRXPRy
(12a) FRy = I srmij.MVRj.Rj

J

Agricultural goods

(13) InMVA; = e, + e]1nCCy + e9AInCCy + e31nRMPAj + e4ln(MVA{)
(14) 1InXVA; = f, + f11nFA; + fy1nRXPAy

(l4a) FA4 = § samj j.MVAj.Aj

Fuels

(15) 1InMVF 4 go + £11n0My + goAInOMy + g3InRMPFy + g41n(MVFy)_




Table 2 (continued). World Trade Model: Specification of the
Volume Rlock for "Country i

(1 =1 to 14 and all summations are from 1 to 14)

Definition of Variables 1/

Variables endogenous to the volume block

MVM4 Import volume of manufactures for country 1.

XVM; Export volume of manufactures from country i.

FMy Foreign market variable for manufactured exports from country 1.

MVR; Import volume of raw materials for country i.

XVRj Export volume of raw materials from country i.

FRy Foreign market variable for raw materials exports from country 1i.

MVA4 Import volume of agricultural goods for country 1.

XVAy Export volume of agricultural goods from country {i.

FAj Foreign market variable for agricultural goods exports from
country 1.

MVF4 Import volume of fuels for country i.

Variables exogenous to the volume block

(Variables exogenous to the volume block but endogenous to the model are
marked with an asterisk.)

Ay Share of country i's imports of agricultural goods coming from
the industrial countries, in value terms, in 1970.

AVG* Weighted average of output in manufacturing (OM;), and real
final domestic demand for manufactures (DVM;) both in index
form, 1970=10n, with the weights reflecting the share of
manufactured imports going to intermediate and final demand,
respectively.

AVGy = (1-SH;)"OM; + SH; " DVM;

i/ Variables endogenous to the volumes block are listed in order of
appearance while variables exogenous to the block are listed alphabetically.
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Table 2 (continued). World Trade Model: Specification of the
Volume Block for "Country 1"

(4 = 1 to 14, and all summations are from | to 14)

CCy Index of real personal consumption expenditure in country i,
1970=100.
LCD4 Exchange rate variable for country i, calculated as the number

of currency units of country i per U.S. dollar, expressed
in index form, 1970=100.

My Share of country i's imports of manufactured goods coming
from the industrial countries, in value terms, in 1970.

MPA;* Index of import unit values of agricultural goods in country i,
expressed in the currency of country i, 1970=100. (c.f.
equation 8 of Table 1).

MPFy Index of import unit values of fuels in country i, expressed
in the currency of country i, 1970=100.

MPM¢* Index of import unit values of manufactures in country i,
expressed in the currency of country i, 1970=100. (c.f.
equation 2 of Table 1).

MPRy* Index of import unit values of raw materials in country 1,
expressed in the currency of country i, 1970=100. (c.f.
equation 5 of Table 1)

PFADy * Average of partner—country export unit value indices for
agricultural goods, in U.S. dollars. (cf. equation 8a of
Table 1.)

PFMDy * Average of partner—country export unit value indices for

manufactures, in U.S. dollars. (cf. equation 2a of Table 1.)

PFRDy * Average of partner—country export unit value indices for raw
materials, in U.S. dollars. (cf. equation 5a of Table 1.)

PYy Gross national product deflator for country i, expressed in
the currency of country i, 1970=100.




Table 2 (continued). World Trade Model: Specification of the

Volume Block for “"Country i”

(1 =1 to 14 and summations are from | to 14)

QMy

OMT4

RMPAi*

RMPF§

RMPAM; *

RMPR ¢ *

ROMT 4

RXCUi*

Index of real value added in manufacturing in country {,
1970=100.

Index of potential output in manufacturing in country 1.

Share of country i's imports of raw materials coming from the
industrial countries, in value terms, in 1970.

National product deflator relative to import price of agri-
cultura' _oods, calculated as:

RMPA; = PYi/HPAi

National product deflator relative to import price of fuels,
calculated as:

RMPF; = PY;/MPF4

Index of domestic prices of manufactures relative to import
price of manufactures. This index is calculated as:

RMPM; = PMj /MPMy

National product deflator relative to import price of raw
materials, calculated as:

RMPRy = PY{/MPRy

Index of potential output in manufacturing in country i
relative to competitors' potential output in manufacturing.

InROMTy = 1nOMTy - g SMX{§ « ﬁ smmy § . 1nOMTy
Average measure of capacity utilization in countries import-
ing from country i, calculated as:
RXCUy = ?stj&.mﬁ/mﬂj

where Xj is the share of country i's exports going to
industrial countries, in value terms, in 1970.
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Table 2 (concluded). World Trade Model: Specification of the
Volume Block for “Country i”

(1 =1 to 14 and all summations are from 1 to 14)

RXPA4* Index of export unit values of agricultural goods in country i
relative to competitors’ price index, calculated as:

In(RXPAy) = 1n(XPAy/LCDy) - g saxy j1n(PFADj )

RXPM¢* Index of export unit values of manufactures in country {
relative to competitors' price index.

1n(RXPM;) = 1n(XPMy/LCDy) - § smxgj . 1n(PFMD;)

RXPRy* Index of export unit values of raw materials in country {
relative to competitors' price index, calculated as:

1In(RXPRy) = 1n(XPRy/LCD{) - § stx41n(PFRD;)

skmij Share of commodity k imports from industrial countries in
market j originating in country i, in value terms, in
1970, where k = a (agriculture), m (manufactures), and
r (raw materials).

skxij Share of commodity k exports from country i to market j,
in value terms, in 1970, where k = a (agriculture),
m (manufactures), and r (raw materizls).

XPAg* Index of export unit values of agricultural goods from
country i, in local currency, 1970=100.

XPMy* Index of export unit values of manufactured goods from
country i, expressed in the currency of country i, 1970=100.

XPRy* Index of export unit values of raw materials from country i,
in local currency, 1970=100.
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Table 3. World Trade Model: Specification of Price
and Volume Relationships for Aggregate Regions

(j =1 to 14 and summations across i1 are from | to 14)

Export prices

(16) Aln XPTDj = aj Aln PPNDXJ + a5 Aln PFWD + a3 Aln PMWD

Import prices

(17) Aln HPTDi = b; Aln PAWD + by Aln PFWD + by Aln PRWD

+ 1, ain MPMD;

where

(17a) 1n MPMD; = Lsmm, 5 1n(XPM; /LCD;)

Import volumes

(18) 1n MVTj =cp+ cy In XPPj + co Aln XPPj + cj ln(MVTj)_l

(18a) XPPj = XVTj XPTDj/MPTDj

Export volumes

(19) 1n XVTj = dg + dj InOMIND; + d In(XVTj)-;

Definition of variables l/

Variables endogenous to the regions block

XPTDj Index of export prices (total) of region j, expressed in
U.S. dollars, 1970=100.

MPTD j Index of import prices (total) of region j in U.S. dollars,
1970=100.
MPMDj Average of industrial partner—country export unit value

indices, in U.S. dollars, for manufactures.

1/ Variables endogenous to the regions block are listed in order of
appearance while variables exogenous to the block are listed alphabetically.
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Table 3 (concluded). Regions: Price and Volume Relationships

MVTJ Total import volume for region j.

XPPJ Purchasing power of region j's exports in terms of its
imports.

XVTJ Volume of total exports of region j.

Variables exogenous to the regions block

(variables exogenous to the regions block but endogenous to the
model are marked with an asterisk.)

LCDy Exchange rate variable for country 1 calculated as the number
of currency units of country i per U.S. dollar, expressed
in index form, 1970=100.

PAWD* Index of agricultural export unit value indices for the
industrial countries in U.S. dollars, 1970=100,

PFWD Index of fuel import unit value indices for the industrial
countries in U.S. dollars, 1970=100.

PMWD* Index of industrial country export unit value indices for
manufactures in U.S. dollars, 1970=100.

PPWDXj Index of world spot prices for food and raw materials,
weighted on the basis of the 1968-70 commodity structure
of region j's exports in U.S. dollars, 1970=100.

PRWD* Index of raw material import unit value indices for the
industrial countries in U.S. dollars, 1970=100.

QMINDj* Index of output in manufacturing in industrial countries,
where weights reflect the relative importance of
industrial countries as export markets for region j in 1970.

smmy § Share of manufactured imports from industrial countries in
area j originating in country i, in value terms in 1970.

XPM; * Index of export prices of manufactured goods from country i,
expressed in the currency of country i, 1970=100. (c.f.
equation 1 of Table 1).




Table 4. Fourteen Industrisl Countries: Estimates of Export Unit Value Equations for
Manufactures, Second Half 1962-Second Half 1979 1/
(See equation 1, Table 1)
Explanatory Belgium/ Fed. Rep. United United
Variable lf Austria Luxembourg Canada Denmark France Germany Italy Japan Netherlands Norway Sweden Switzerland Kingdom States
Domeatic raw 0.029 0.052 0.032 0.066 0.069 0.069 0.029 0.034 0.09%0 0,017 0.013 0.093 0.03] 0.023
material prices (1.42) (2.89) (2.27) (4.48) (8.03) (5.36) (2.85) (5.62) (5.71) (2.11) (5.19) (6.51) (3.60) (7.86)
Normal unit 0.115 0.289 0.243 0.463 0.267 0.257 0.353 0.401 0.278 0.348 0.131 0.665
labor costs (1.42) (2.89) (2.27) (4.48) (8.03) (5.36) (2.85) (5.62) (2.11) (6.51) (3.60) (7.86)
Normal unit 0.405 0.329
labor costs (-1) (5.71) (5.19)
Energy price 0.030 0.063 0.026 0.068 0.160 0.067 0.052 0.081 0.051
(1.42) (2.89) (1.88) (5.36) (5.62)  (2.94) (2.11)  (5.19) (2.62)
Energy price (-1) 0.053 0.033 0.104 0.045 0.041 0.096 0.052 0.056
(2.27) (2.36) (8.03) (2.85) (2.19) (6.51) (3.60) (2.85)
Competitor prices 0.218 0.225 0.672 0.413 0.561 0.212 0.245 0.405 0.397 0.307 0.464 0.439 0.204
(1.02) (1.01) (4.66) (3.15) (10.24) (2.10) (2.23) (3.83) (3.76) (3.50) (5.63) (3.32) (2.02)
Competitor 0.608 0.371 0.394 0.329 0.653 0.271 0,346
prices (-1) (1.80) (2.20) (6.22) (2.91) (3.97)  (3.41) (6.81)
Cyclical unit -0.248
labor costs (1.51)
Seasonal dummy -0.013 ~0.,010
(2.25) (2.27)
Rho 0,286 0.335 0,698
(1.68) (1.94) (5.10)
SEE 0.025 0.019 0.026 0,014 0.016 0.013 0.022 0.027 0,017 0.031 0.014 0.022 0.013 0.017
®? 3/ 0.28 0.24 0.11 0.34 0.64 0.65 0.59 0.47 0.46 0.09 0.64 0.55 0.81 0.63
D.W. 2.48 2.00 1.89 2.24 1.89 1.72 2.15 1.87 t.46 1.87 1.90 1.69 1.81 1.86

1/ The t-statistics are in parentheses. i

Z/ Exact algebralic form of the equations and variable definitions ave given in Table 1.

}j As a result of coefficient restrictions {mposed on these equations, R’ gives the proportion of explained variation in the difference between
the rate of change {n XPM and the rate of change in competitor prices,

All variabler log firat differences.
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Table 5. Fourteen Industrial Countries: Estimates of Import Unit Value Equations for
Manufactures., First Half 1964-Second Half 1979, 1/
(See equatfon 2, Table 1)
Explanatory Belgium/ F2d. Rep. United United
Variable 2/ Austria Luxembourg Canada Denmark France Germany Ttaly Japan Netherlands Norway Sweden Switzerland Kingdom States
Partner country 0.841 1.016 0.651 1.0 1.0 0.862 0.788 0.883 0.518 0,740 n.884 0.803 0.894 0.7133
Export prices (6.62) (8.86) (7.59) (9.62) (12.02) (9.12) (1.72) (5.64) (11.77) (12.59) (11.51) (7.86)
Partner country 0.159 0.349 0.138 0.212 0.117 0.482 0.26 n.116 0.197 0.106 0.267
Expert prices(-1) (1.25) (4.07) (1.54)  (3.24)  (1.21)  (3.46)  (1.98) (1.55) (3.09) (1.36) (2.87)
Dumaies 3/ -0.084
D74.1 (4.43)
D74.2 -0.071 ~-0.128
(3.81) (3.78)
D75.1 -0.043 -0.039
(3.39)  (2.14)
-0.039 1
D75.2 ~0.019 (2.90) w
(2.83) T
nuMw 4/ 0.041
(5.01)
Rho -0.283 0.270 0.232 0.459 n.280
(1.59) (1.45) (1.29)  (2.77) (1.59)
SEE 0.014 0.021 0.017 0.013 ¢.018 0.019 0.019 0.034 0.019 0.014 0.013 0.016 0.020 0.017
R 5/ 0.38 0.58 0.33 0.25 0.10 0.32 0.48 0.31 0.29 0.33 0.42 0.58 0.11 0.18
D.W. 1.88 2.13 2,00 1.58 2.18 1.61 2.05 1.83 1.96 1.94 1.73 1.94 1.94 2.08

1/ The t-statistics are in parectheses,
3/ Exact algebraic form of the equations and variable definitions are given in Table l. All variables log first differences (excluding dummies).

3/ The four dummy variables -D74.1, D74.2, D75.1 and D75.2 all equal 1 {n the perfod given, and zero elsewhere.
the effects of structural shifts {n the country compositfon of import baskets which occurred in the wake of the first oil shock.

These variables attempt to capture
Increases in the

level and cross-country varlance of manufactures prices at that t{me caused switches in demand patterns which {a turn led to a general reduction in

the level of import prices relative to export price indices based on traditional trade patterns.

coefficients.

4/ DUMW equals 1 in 78.1, 78.2 and -1 1n 79.1, 79.2.
to the raplid appreclation of the Swiss Pranc {n 1978.
5/ As a result of coefficlent restrictions {mposed on these equations, R2 gives the proportion of explained variation in the difference between

the rate of change {n MPM and the rate of change {n WXPM.

Accordingly, all of these variables carry negative

This variable captures the effect of the lagged response of Swiss manufactured import prices



Table 6. FPFourteen Industrisl Countries: Estimates of Equations for Domestic Wholesale
Price of Manufactures. First Half 1963~Second Half 1979 1/
(See equation 3, Table 1)
Explanatory Belgiua/ Fed. Rep. Nelher— Swilzer~ United United
Variable 2/ Austria 3/ Luxeabourg Canads Denmark France Germany Ttaly Japan lands Norway 3/ Sweden land Kingdom  Siates
Export price of 0.436 0.998 0.376 0,169
manufactures (6.81) (10.32) (2.82) (3.11)
Export price of 0.320
manufactures (~1) (2.74)
lmport price of 0,638 0,283 0.319 0.456 0,099 0.116 0.306 0.73 0.091
manufactures (8.44) (5.01) (4.38) (3.90) (2.01) (1.93) (3.74) (3.13) (1.62)
Tmport price of 0.249 0.153
manufactures (~1) (1.78) (2.69)
Normal unit 0.468 0.205 0,544 0.037 0.180 0.216 0,282 0.548 0.610 0.304 0.582
labor costs (6.19) (5.06) (4.65) (2.66) (1.24) (3.80) (3.82) (6.28) (18.23) (2.94) (3.03)
Normal unit 0.277 0.411
labor coatg (~1) (2.38)  (3.51)
Dorestic raw 0.213 0.409 0.079 0,342 0.146 0.402 0.375 0.064
material pricea (7.74) (7.04)  (3.80) (11.67) (2.49) (6.94) (12.04) (3.31)
Domestic raw 0.047
materisl prices (-1} (2.27)
Energy price 0.027 0.015 0.047
(2.59) (3.27) (4.82)
Energy price (-1)
Dowestic wholegale price 0.362 0.263 0.500 0.266
of manufactures (-1) (4,78) (3.07) (3.67) (1.13)
SEE 0.012 0.010 0.007 0.019 0,009 0.010 0.011 0.013 0.013 0.024 0.009 0.005 0.014 0.007
®? 0.32 0.61 0.82 0.30 0.74 0.59 0.83 0.89 0.41 0.26 0.76 0.84 0.57 0.82
D.W. 1.67 1.37 1.73 1.89 1.82 1.95 1.49 1.62 1.87 1.46 1.62 2.21 1.79 1.65
1/ The t-statistics sre in psrentheses.
2/ Exact algebralc form of the equations and variable definitions are given in Table 1. All veriables log firstL differences.

fwi

/ Firast half 1966-second half 1979.
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Table 7. Fourteen Industrial Countries: Estimates of Export lnit Value Equations
for Rew Materials. Firat Half 1963-Second Half 1979 1/

(See equstion 4, Trble 1)

Explanatory Belgium/ Fed. Rep. Nether~ Switzer-  Unfted United
Variable 2/ Austria 1/ Luxembourg Canada Denmark France Germany Italy Japan lands Norway Sweden land Kingdoa States
Spot commodity 0.287 0.179 0.309 0.228 0.300 0.109 0.160 0.603 0.088 0.093 0.280
prices (1.99) (3.50) (2.69) (1.68) (3.42) (1.48) (1.39) (7.59) (1.70) (1.66) (2,96)
Spot commodity 0.406 0.252 0.191 0.181 0.214 0.135 0.214 0.205 0.176 0.211
prices (-1) (3.47) (1.70) (2.30) (2.62) (6.19) (1.17) (3.35) (1.93) (3.30) (2.25)
Spot commodity 0.174
prices (-2) (1.94)
Normal unit 0.883 0.559 0.837 0.264 0.231
labor costs (1.55) (1.18) (3.06) (1.66) (0.76)
Energy price 0.104 0.180 0.160 0.155 0.112 0.072
(3.52) (5.43) (5.95) (6.84) (3.08) (2.03)
Energy price (-1) 0.082 0.073 . 0.129 0.060 0.106 0.210
(2.07) (2.30) (3.52) (1.67) (2.72) (5.20)
FExport unit value 0,492 0.440 0.285 0.272 0.205 0.390
raw materials (-1) (3.13) (3.95) (1.82) (2.05) (2.10) (1.99)
Seasonal duzmy 4/ ~0.026 0.014 -0.031
(2.21) (1,22) (2.49)
SEE 0,059 0.032 0.043 0.101 0.040 0.032 0.025 0.086 0.041 0.031 0.033 0.034 0.034
Rr? 0.27 0.64 0.27 0.45 0.77 0.73 0.87 0.34 0.52 0.77 0.25 0.64 0.78
D.W. 1.45 1.98 1.68 2.06 1.84 1.86 1.65 1.62 1.75 1.94 1.90 1.99 1.94

1/ The t-statistics are in pareatheses.

/ Exact algebralc form of the equations and vsriable definitiona are given in Table 1. All variables in log firet differences.
/ Equation for Ausgtriz estimated over second half 1965-second half 1979.

/ Seasonal dummy variable takes values which alternate between + 1/2 and - 1/2, so giving a8 mean effect of zero.

- 0 -



Table 8. Fourteen Industrial Countries: Estimates of Import Unit Value Equations
for Raw Materials. First Half of 1962 - Second Half of 1979 _1_/

(See equation 5, Table 1)

Explanatory Belgium/ Fed. Rep, Nether=~ Switzer— United United
Variable 3/ Austria _3_/ Luxembourg Canada Denmark France Gernany Ttaly Japan landa Norway Sweden land Kingdom States
Partner country 1.017 0.990 0.997 0.883 0.802 0.596 0.449 1.096 0.503  0.819 0.591 0.636 0,403
export prices (9.13) (12.35) (10.52) (8.76) (9.52) (2.59) (5.40) (11.£2) (2.29) (7.06) (8.01) (9.20) (2.20)
Partner country 0.475 0.289 0.292 0.1392
export prices(-1) (3.95) (1.74) (3.92) (2.02)
Spot comaodity 0.199 0.095 0.429 0.228
prices (n.12) (1.65) (6.84) (1.57)
Spot commodity 0.223 0,176 0.296 0.458 0,244 0.356
prices (~1) (1.63) (2.64)  (5.67) (2.47) (3.32) (6.62)
Seagonal duway 4/ -0.047 -0,064
(3.14) (4.68)
Pummy 1 5/ 0.181
(7.95)
SEE 0,031 0.023 0,044 0.028 0.027 0.019 0,069 0.030 0.029 0.035 0.041 0.025 0.021 0.053
Ky 0.73 0.81 0.52 0.92 0.89 0.88 0.58 0.88 0.79 0.60 0.85 0.76 0.92 0.29
D.W, 2.58 1.88 2.31 1.70 1.91 2.26 2.53 1.79 2.15 2.53 1.70 2.24 2.60 2.22

_;E_

l/ The t-statistices are in psreatheses,

2 Exact aglgebraic form of the equstions and veriable definitions are given in Table 1.
3/ FPirst half 1962-second half 1979.

E/ Mean effect of seasonal dumay terw is zero.

2/ Dumny variable for Denmark equals 1 in 1974.1, -1 1in 1975.2 and zero elaewhers.



Table 9. Fourteen Industrial Countri=s: Estimates of Equations far Domestic Wholesale Prices
of Raw Matertals. First Half of 1962 - Second Half of 1979 1/
(See equstton 6, Table 1)
Explanatory Belgluw/ Fed. Rep. United Untted
Variable 2/ Austria Luxembourg Canada Denmark France Germany Traly Japan Netherlands Norway Sweden Switzerland Kingdoa States
Spot commodity prices, 0.311 0.342 0,409 N.122 0.280 0.399 0,048 0.404 0,512 0.226
faport welghted (10.22)  (5.99) (7.42)  (3.00)  (4.14) (7.60) (2.40) (7.57) (1.52) (4.75)
Spot conmmodity prices 0.211 0.263 0.156 0.180 0.202 0.146 0.125% 0.146 0.166
taport weighted (-1) (4.50) (4.00) (3.49) (4.29) (2.64) (3.91) (6.01) (3.97) (1.10)
Spot commodity prices 0.648
export welghted (6.33)
Spat coamodity prices 0.350
export welghted (-1) (31.81)
Normal unit 0.294 0.447 0.300 0.415 0.194 0.499 0.381
labor costs (1.62) (4.41) (2.77) (4.45) (2.22) (2.98) (5.32)
Normal uni¢ 0.271 0.331
labor costs (~1) (3.19) (1.28)
Energy price 0.097 0.048 0.066 0,365 0.123 0.078 0.408 0.259 0.113 0.084 0,126 0,061 0.195
(5.27) 1.32) (2.10) (8.98) (5.40) (5.02) (13.97) (11.2%) (8.83) (4.23) (A.97) (3.44) (9.30)
Energy price (-1) 0.141
(6.28)
Domestic wholesale price 0.445 0.459 0.335
of raw materials (-1) (3.65) (4.83)  (4.65)
SEE 0.019 0.014 0,024 0,045 0.027 0.016 0.013 0,024 0.014 0.019 0.016 0.018 0.021 0.047
R2 0.71 0.85 0.76 0.79 0.84 0.76 0.92 0.93 0.89 0.77 0.86 0.73 0.90 0.74
n.W, 1.86 1.99 2.15 1.81 1.58 1.78 .23 1.66 1.61 2.43 1.86 1.63 2.11 1.85
L/ The t-statistics are in parentheses.
2/ Exact algebraic form of the equations and variable definitions are given in Table 1. All varfables in log differencew.



Table 10.
for Agricultursl Goods.

Fourteen Industrisl Countries:

Estimates of Export Unit Value Equations

First Half of 1963 ~ Second Half of 1979 1/

(Sea equation 7, Table 1)

Explanstory Belglua/ Ted. Rep. Unfted United
variable 2/ Austris 3/ luxewbourg Canada Denmatk France of Germany Itsly Japan Netherlands Norway Sweden Switzerland Kingdom States
Spot commodity 0.185 0.129 1.118 G.081 0.105 0,293 0.1 0.060 0.093 0.461
prices (6.44) (1.73) (1.76) (1l.11) (1.44) (3.38) (1,45) (2,01) (2.49) (10.68)
Spot commodity 0.277 0.140 0.077 0.256 0.370  0.414 0.069 0.198
prices (-1) (6.69) (2.02) (1.04) (2.81) (4.27) (4.68) (1.70)  (4.31)
Spot commodity 0.052 0.201
prices (~2) (0.70) (2.24)
Nermal unit 0.766 0.647 0.770 0,370 Cc.270 0.513 0.372 0.494
labor coets (1.80) (3.95) (3.64) (0.94) (1.09) (2.22) (3.38) (2.70)
Normal unit 0.706 0.335
labor coata(-1) (3.66) (1.36)
Energy price 0,206 0.033
(8.04) (1.32)
Export unit value 0.272 0.153 0.307
agricultural (1.43) (0.86) (2.31)
goods (-1)
Seasonal dumyf_/ 0.016 -0.022
(1.25) (2.34)
SEE 0.097 0.027 0.021  0.042 0.040 0.038 0.074 0.071 0.0Y9 0.050 0.050 0,030 0.023 0.027
w2 0.10 0.14 0.94 0.08 0.27 0.05 0.17 0.23 0.0. 0.40 0.44 0.12 0.59 0.88
D.W. 2.54 1.77 2.14 1.98 2.11 2.71 1.91 1.44 2.31 1.94 1.96 1.80 2.24 2.43

1/ The t-statiatics are in parentheses.
2/ Exact algebrsic form of the equations and varisble definitions sre given in Table 1.

3/ Estimated aver second half 1965-second half 1979.
4/ Mean effect of seasonal dummy term is zero.
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Table 11, Pourteen Industrisl Countries: Estimates of laport Unit Vslue Equations
for Agricultursl Goods. First Half 1962-Second Half 1979 1/
(See equation 8, Table 1)

Explanatory Belgtum/ Fed. Rep. Nether~ Switzer- United United
Variable l/ Austria 2/ Luxeabourg Canada Denmark France GCermany Italy Japan lands Norway Sweden land Kingdom States
Partner couatry 0.555 0.936 0.544 0.553 0.547 0.335 0.197 0.619 0.399 0.324 0.59% 0.354

export prices (1.93) (5.74) (3.71) (2.91) (4.27) (2.30) (2.4 )  (3.50) (3.3 (3.29) (6.71) (2.11)
Partner country 0.336 0.187 0.260

export pricea(-1) (1.34) (0.75) (2.83)
Spot commodity 0.237 0.560 0.188 0.113 0.106 0,355 0.273 0,195 0.195 0.321

prices (4.02) (8.89) (3.24) (1.74) (1.84) (3.49) (4.58)  (6.10) (4.98) (4.30)
Spot conmamodity 0.109 0,148 0.103 0.097 0,279 0.206 0.090 0.176 0.239 0.114

prices (-~1) (1.76) (2.27) (2.28) (1.61) (4.53) (3.58) (2.23) (6.37) (3.76) (1.64)
Spot commodlity 0,172 0.108

puices (-2) (2.67) (1.57)
Iaport unit value, 0.578 0.355

agricultursl (4.66) (3,.14)

goods (-1)
Seagonal dusay 4/ 0.042

(3.81)

SEE 0.035 0.054 0.040 0.037 0.028 0,032 0.024 0.039 0.016 0.032 0.023 0.017 0.028 0.046
]2 0.44 0.61 0.71 0.128 0.65 0.31 0.77 0.83 0.55 0.68 0.76 0.84 0.63 0.46
D.W. 1.84 1.72 1.53 1.57 2.32 2,49 2.33 2,26 1.91 3.02 1.99 1.92 1.90 1.80

/ The t-statistice are in pareantheses.

/ Exact slgebraic forms of the equations and variable definitions are given in Table I.
/

/

Eatioated over first half 1965-second half 1979,
Mean effect of seasonal dummy term 1is zeto.

All varisbles in log first differences.
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Table 12.

Manufactured Imports, 1/

Fourteen Iadustrial Countries:

(See equation 9, Table 2)

Estimates of Volume Fquations for
Ficrst Half of 1964-Second italf of 1979

Fxplanatory Belgium/ Fed., Rep. of United Unlted
variable 1/ Austria Luxembourg Canadas Denmark France Germany l/ ftaly Japan 3/ Netherlands Norway Sweden Swilzerland Kingdom States l/
Demand relative to 1.374 1.044 1.329 1.706 1.886 1.7458 1.568 2,445 1.126 2.488 1.869 1.113 1.797 1.217
potential output (5.67) (4.32) (A.25)  (7.28) (7.52) (16.29) (7.85) (11.75) (4.61) (5.65)  (6.13) (B.48) (5.56) (4.0%)
Pc:antial output i/ 1.12 1.50 1.42 1.84 1.226 1.663 2.00 1.856 2.00 1.68 2.00 1.94 1.226 1.75
(2,43)  (14.00) (5.67) (2.86)
Relative price 2/ 0,802 0.696 0.715 1.137 0.595 0.765 0.942 0.973 1.216 0.819 0.940 0,251 0,153 1.056
(1.24) 1.17) (4.18) (2.08) (3.39) (6.75) (4.04) (1.62) (2.84) (1.73) Q.0 (1.04) (3.59) (2.92)
Conatant 6.729 8,066 f.210 7.80 1.92 2.656 R.197 9,182 8.996 6,929 7.65%0 1.34Y 7.950 8.969
(40,233 (191.63) (3131.81) (67.99) (18,32) (77.4R) (208.26) (17.9)) (56.64) (28.56) (36.413) (37.08) (49.69) (69.30)
Seasonal dummy n.014 -0.040 -0.059 -n.02% -0,078 -0,025 -0.015% -0.039 -0,047
(1.85) (6.37) (5.41)  (3.00) (10,37) (3.63) (2.04)  (4.79) (3.39) l
Time trend 0,014 0.004 0.002 -0.015% 0.022 0.013 -0,043 -0.008 0.014 0,004 0.012 0.011 0.017 2
(2.48) (1.10) (3.34) (&.28) (1.61) (3.80) (2.74) (1.89) (2.47) (0.82) (3.44) (5.92) (3.59)
Duzmy 1 0.078 0,083 -0.103 0.102 0.090 0.101 -0.177 0.048 0.029
(4.49) (2.89) (5.39) (2.41)  (2.995) (2.83) (6.54) (2.31)  (2.87)
Dummy 2 -0.061 -0.067 ~-0.049 -0.065 0.027 -0.027 0.088
(2.30) (4.64) (2.80) (1.86) (1.01) (0.76) (1.91)
Rho 0.504 0.482 0.666 0.267 0.198 0,268 0,713 0.R54 0,847 0,807
(3.38) (3.03) (4.97)  (1.53) (2.01) (1.64) (12.20) (14.19)  (15.313) (19.25)
SEE 0.030 0.024 0.03 0.037 0.025 0.023 0.042 0.049 0.030 0.038 0,037 0.029 0.039 0.064
®r2 0.98 0.92 0.87 1.00 1.00 1.00 0.92 0.99 0.94 0.90 0.93 0.89 0,99 0.90
D.W. 1.67 1.57 1.66 2.10 1.79 1.65 2,21 1.88 1.96 1.77 2.24 2.14 1.43 2.20

l/ Exact slgehraic forms. of the equations and variable definitions sre given in Table 1.

All non-dummy variables in laog levela.

Derivation of restriction valuea for coefficients without t values 1s given in the Appendix,
See Table 13 for the lag distribution of this effect.

/
3/ Estimated over first half 1962-second half 1979.
Y,
5/

Only the total long-run elasticity and ite t value are Riven here.

The t-statistics are in

parentheses.



Table 13. Relative Price Lag Distributiona From Manufactured Imports Equations 1/

Belglua/ Fed. Rep. Unfted Unfted
Austria Luxeabourg Canuda Denmark France Germany Ttaly Japan Netherlands Norway Sweden Switzerland Kingdom States

Tise delay in
slx~month units

t 0.029 0.715 0.546 0.574 0.942 0.159 0.708 0.251 0.59%
t-1 0.327 0.379 0.489 0.191 0.556 0.508 0.158 1.056
t-2 0.350 0.696 0.212 0.106 0.258 0.232 0.940
t-3 0.096 0,342
b 0.265
Sum of wetghts 2/ 0.802 0.696 0.715 1.137 0.595 0.765 0.942 0.973 1.216 0.839 0.940 0.251 0.753 1.056
(1.24) (1.17) (4.18) (2.08) (3.39) (6.75) (4,06) (3.62) (2.84) (1.73)y (.7 (1.04) (1.99) (2.92)
Average lag length 3/ 1.64 2.0 - 0.71 1.18 0.25% - 1.10 0.62 3.04 2.00 - 0.21 1.00
Depree of poly 4/ 2 - - 1 1 [} - 2 1 2 -— - 1 -
Test of poly CH2(1) CH2(1)
12strictlons 5/ - 1.70 = 3.16

l/ Total welghts only are shown in Table 12.
2/ Represents long-run elasticity. t value for total weight given in parentheses.

3/ Measured {n six-month units. '

4/ Note, no end polnt restrictions applied.

2/ Test 18 2 In{Lu/Lr) ~ x“(r) (or CHI(r)) whers t = nunmber of restrictions and Lu, Lr are unrestrlcted and restricted likelihood values,
respectlvely. Because of the generally short length ol the lag distributions, the polynomisl restrictions are found to be blnding in only 2 of the
14 equations. In buth ot these cases the validity of the restrictions cannot be rejected at the 5 percent s'gnlficance level,
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Table l4.

for Manufactured Exports. 1/

Fourteen Industrial Countries:

Estimates of Volume Equations
First Half 1963-Second Half 1979

(See equation 10, Table 2)

Explanatory Belgium/ Fed. Rep. United United
Variable l/ Austris Luxembourg Canads Denmark France Gerwany Ttaly Japan Netherlands Norway Sweden Switzerland 3/ Kingdom 4/ States
Foreign demand 0.611 0.908 0,369 1.52% 0.532 1.075 0.910 0.806 1.393 1.101 0.746 1.138 0.846 0.655
(5.92) (5.79) (4.31) (12.06) (4.37) (54.95)  (9.35) (4.65) (7.28) (5.28) (3.81) (4.43) (54.15) (7.32)
Foreign demand (-1) 0.275 0.318 0.402 0.467 0,518
(1.81) (3.53) (3.36) (2.54) (2.96)
Potential output 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
relative to
coapetitore
Relatlve price g/ -1.372  -1.552 -0.708 ~1.133 -1.245 ~-1.411 ~0.638 -1.608 =0.885 =-1.485 ~1.5%4 ~0.727 -0.306 =~1.669
(6.28) (3.09) (2.75) (7.49) (3.82)  (3.23) (0.81) (6.46) (1.79) (5.22) (5.01) (1.25) (1.52) (8,07)
Capacity utilizstion 0.649
relative to {(2.62)
competitors
Constant 1.925 -0.958 2.250 -2.912 0,510 -0.R832 0.633 -2.246 =-2.102 -0.810 -2.182 ~1.717 1.228 2.908
(3.05)  (1.16) (2.47) (4.08) (4.50) (4.37) (0.73) (2.08) (1.67) (0.71Y (2.93) (0.02) (8.46) {4.00)
Seasonal dueay 0.038 -0.039 -0.025 -0.068 0.015 0.087 -0,027 0.029 -0.044 -0.032
(5.77)  (4.2YV) (4.04) (10.91) (2.09) (6.29) (2.80) (7.30) 73.32) (5.40)
Time trend 2/ 0.020 -0.021 -0.003 -0.02% 0.029 -0.018 -0.019 -0.006 -0.004 0.004
(4.74)  (4.02) (0.41) (4.82) (1.12) (2.85) (2.31) (0.70) (0.65) (0.83)
Duxay | 0.037 0.016 0.099 €.055 0.068 -0.213
(4.23)  (2.04) (4.29) (2.65) (5.83) (7.30)
Dunmy 2 0.n88 ~-0.047
(1.82) (2.75)
Rho 0.314 0.313 0.664 0.314 0.263 0.774 -0.208 0.256
(1.93)  (2.12) (7.50) (1.79) (1.6n) (7.75) (1.16) (1.54)
SEE 0.022 0.026 5.028 0.036 0.021 0.019 0.041 0.038 0.036 0.047  02.027 0,033 0.029 0.021
iz 1.00 0.99 0.94 0.99 1.00 1.00 0.89 0.99 0.99 0.98 1.00 0.98 0.99 0.99
D.W, 1.58 2.03 1.76 1.79 1.59 1.79 2.46 1.90 2.10 1.94 1.66 2.01 1.98 2.11
L]
1/ The t etatistica are in parentheses.
2/ Exact slgebrsic form of the equations and varieble definitions are given {n Table 2. All variables log levels excluding dummaies.
3/ Estimated over firat half 1968 to asecond half 1979.
Z/ Estinated over second half 1964 to aecond half 1979.
2/ The coefficient {n this row for Ceraary corresponds not to & time trend, but to a third dummy vsriable.
€/ Only the total long-run elasticity and ita t-value are given here. See Table 15 for the lag distribution of this effect,
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E/ Test 18 2 In(Lu/Lr) ~ XZ(r) or CH2(r) where r = number of restrictions and Lu, Lr are unrestricted and restricted likelihood
respectively. An asterisk indicates that the null hypothesis that the polynomial restrictions are valid; can be rejected at the S ;~rcent
seignificance level.

Table 15, Relative Price Lag Distributions From Manufactured Exports Equations l/
Fed.
Time Delay in Belgium/ Rep. of United United
6~Month Unite Austria Luxembourg Carada Deamark France Geramany Ttaly Japan Netherlands Norway Sweden Switzerland Kinpdom States
t -0,549 -0.177 -0.075 -0.820 -0.204 -0.318 ~-0.594 -0.242 -0.401 -0.272  -0.,263 - =0.183
t-1 -0.384 ~0.417 -0.327 -0.313 -0.274 -0.0R8 -0,192 -0.418 -0.249 -0.339 -0.454 -0.198 -0.296
t-2 -0.247 0,484 -0.303 -0.297 -0.155 -0.096 0,276 -0,216 ~0.278 -0.477 -0.139 ~0.35)
t-3 -0.137 -0.377 -0.003 -0.,271 -0.201 -0.032 ~0.169 -0.144 -0.217 =0.342 -0.087 -0.35%
t=b -0,055 ~0.097 -0.198 -0.226 -0.095 -0.033 -0.155% -0.049 ~0.040 ~-0,009 -0.298
t-5 -0.231 ~0.056 -0.094 . -0.047 -0.185
t-€ -0.214 -0.069
t-7 -0.177 -0.075
t-8 -0.119 -N.066
-9 -0.04]
Sum of weights 2/ -1.372 ~1.5952 -0.708  -1.133  -1.245 ~1,411 ~-0.638 ~1.608 -0.8A5  -1.485  ~-1.594 ~0,727 -0.306 -1.669
(6.28) (3.09) (2.75) (7.49) (3.82) (3.23) (0.81) (6.46) (1.79) (5.22 (5.01) (1.29) (1.92) (8.07)
Aversge lag
lenpth 3/ 1.10 1.87 1.33 0.28 1.99 4.63 0.75% 1.3) 1.41 1.78 1.65 1.23 6.37 2,50
Degree of poly 2 2 2 1 2 2 2 2 2 1 2 2 2 2
End prfnt zero
restrictions i/ far none none none none near far none none none none far far none
Test of paly CH2(3) cH2(2) cH2(1) —_ CH2(2) CH2(6) CH2(2) CH2(3) CH2(2)  CH2(4)  CH2(2) CH2(Y) CH2(4)  CH2(Y)
restrictions 5/ =5.22 =0.0 =0,2 =3.3 =18.78*% =1.78 =12.5% =3.8 =-18.2% =0.2 =0.78 -}.2 =1.6
1/ Total welghts only are shown In Table 14.
2/ Represents long-run elasticity. t-value for total weight given {n brackets.
3/ Measured in six-month units.
%/ none: no restrictions; far: far end point restriction; near: near end polint restriction.
values
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Table 16. World Trade Model: Relative Price Elasticities
for Trade in Manufactures 1/

Imports Exports
Impact Short-run Long=-run Impact Short-run Long-run
Country elasticity elasticity elastiticy elasticity elasticity elasticity

Austria 0.03 0.36 0.80 -0.55 -0.93 -1.37
(0.19) (1.24) (2.44) (6.28)

Belgium - - 0.70 -0.18 -0.59 -1.55
(3.17) (0.75) (3.09)

Canada 0.72 0.72 0.72 ~0.08 -0.40 -0.71
(4.24) (4.18) (0.36) (2.75)

Denmark 0.55 0.93 1.14 -0.82 -1.13 -1.13
(2.29) (2.08) (3.04) (7.49)

France - 0.49 0.60 -0.20 -0.48 -1.25
(3.39) (1.11) (3.82)

Fed. Rep. of 0.57 0.77 0.77 —_ -0.09 -1.41
Germany (2.85) (6.75) (3.23)
Italy 0.94 0.94 0.94 -0.32 -0.51 -0.64
(4.09) (4.04) (0.41) (0.81)

Japan 0.16 0.72 0.97 -0.59 -1.01 -1.61
(0.73) (3.62) (3.69) (6.46)

Netherlands 0.71 1.22 1.22 ~0.24 -0.49 -0.89
(2.29) (2.84) (0.92) (1.79)

Norway -- — 0.84 ~-0.40 ~0.74 -1.49
(1.73) (5.00) (5.22)

Sweden - - 0.94 -0.27 -0.73 -1.59
(1.77) (1.42) (5.01)

Switzerland 0.25 0.25 0.25 -0.26 -0.46 -0.73
(1.04) (1.04) (1.65) (1.25)

Uni{ted Xingdom 0,60 0.75 0.75 - —_ -0.31
(2.22) (3.59) (1.52)

United States - 1.06 1.06 -0.18 ~-0.48 ~1.67
(2.92; (1.00) (8.07)

1/ The {mpact elasticity gives the response in the current semester, the
short-run elasticity gives the response after 2 semesters (1l vear) and the long-
run elasticity gives the total response. t-values are glven in parentheses.
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Table 17. Volume of Auto Trade Retween Canada and the !'nited States

Canadian Imports (j = United States, 1 = Canada)

#

1n XVCj 3.075 + 0.874 1n AVGy + 9.158 1n XVCy

(3.97) (2.68) (3.07)

+

0.424 1n (XVCj)_l - 0,169 DI197002 - 0.077 SD
(2.87) (1.82) (2.38)

R2 = 0.98 S.E.E. = 0.081 D,W, = 2.09 h = -0.74
Sample: 1965:1 - 1979:11

J.S. imports (j = Canada, i = United States)

ln XVCy = 7.551 + 1.009 1n AVGy + 9.489 In (AVGy/AVGy)
(116.00) (3.49) (1.45)

-0.099 SD -N.123 H197002 =0.211 D197902
(6.86) (2.26) (3.14)

RZ = 0.77 S.E.E. = 0.063 D.N. = 1.91 rho = 0.733
(56.15)

sample: 1965:1 - 1979:11

Description of variables 1/

AVGi* Index of domestic demand in country i, defined in Table 2.

ND197002 Represents impact of .S, auto workers strike in late 1970,
D197002 = | in 1970:11
= ) elsewhere

D1979N2 Represents extraordinary slowdown {n Canadian automotive
exports {n late 1979, due to general low level of productive
activity combined with industrial disputes.

DI197902 = | {n 1979:11
= O elsewhere

Sn Seasonal dummy variable
SD = ] first semester
= () gsecond semester

XCy* Current USS value of automotive exports from country { to
country § (L, § = 111, 156). ’

XVCy* Measure of import volume of autmotive products into country | from
country 1 (1, j = 111, 156) in constant 1970 USS prices. Current
USS value is deflated bv dollar unit value {ndex of manufactured
{mports, i.e.,

XVCy = XCyq/(MPM{/LCNy)
where XCy is detined above, and MPM;y, LCD; are define in Table I.

1/

Fndogenous variables indicated by an asterisk.



Table 18, Fourteean Industrial Countries: Eatimates of Volume Equations for Imports of Raw Materfals l/
First Half 1962-Second Half 1979 '
(See equation 11, Table 2)
Explanatory Belgfum/ Fed. Rep. * Nether- Switzer- Unfted United
Variasble A/ Austria Luxesbourg Canads Denmark France Cermany Italy Japan lands Norway Sweden land Kingdom States
Output {n mar..=cturing 1.508 0.290 C.148 0.278 0.828 0.280 0.600 0.212 0.303 0.060 0,189 0.409 0.343
(16.93) (3.58) (1.53) (2.55) (8.50) {1.76) (4.01) (2.63) (4.34) (0.36) (2.70) (1.22) (2.96)
Output {n manufacturing 1.406 0.637 1.406 0.369 0.771 0.432 1.292 1,341 0,428 1.389 0.323 1.629 0,658
first difference (6.06) (1.50)  (2.65) (1.95)  (3.70) (1.25) (4.97) (3.59) (0.56) (3.63) (1.49) (5.78) (2.29)
Relative price 0.150 0.073
(2.08) (1.31)
Relstive price(~1) 0.223 0.160 0.164 0,442 0.259
(2.58) (2.20) (1.56) (2.66) (2.73)
Imports of raw 0.608 0.824 0.606 0.609 0.267 0.725 0.528 0.754 0.791 0.638 0.549
materfals(-1) (5.30) (6.06) (4.51) (4.51) (1.57) (6.58) (5.45) (6.05) (6.07) (7.54) (3.99)
Conatant 5.7 2.541 1.018 1.995 7.040 2.965 5.260 2,179 2.985 1.268 1,027 5.202 2.643 3.347
(208.4) (3.38) (1.27) (2.92) (271.7) (2.75) (4.33) (2.47) (4.77) (1.98) (1.48) (186.6) (4.27) (3.25)
Seasonal dummy 0.041 -0.099 0.018 ~0.050 ~0.031 0.055 0.132 -0.022 0.039
(0.75) (2.58) (1.2 (1.86) (1.84) (1.49) (4.01) (2.03) (2,37)
Dummy | 0.065 ~0.069 ~0.152 -0,163 0.033
(2.1 (3.44) (2.95) (5.87) (2.07)
Dymmy 2 ~-0.102 0.134 -0.07!
(2.44) (1.28) (1.47)
Rho 0.465 -0.542 -0.52% -0.378 0.758 -0.218 -0.529 -0.620 -0.364 ~0.483 -0.225 0.199
(3.18)  (3.88) (3.58) (2.32)  (7.93) (1.30) (4 11) (4.58) (2.28) (3.32) (1.22) (1.29)
SEE 0.043 0.041 0.077 0.088 0.035 0.032 0.077 0.050 0.052 0.093 0.060 0.044 0.044 0.056
®2 0.98 .95 0.81 0.79 0.97 0.98 0,90 0.98 0.93 0,81 0.75 0.86 0.66 0.82
oW 1.94 1.68 1.65 1.75 2.06 2.09 1.89 1.40 2.02 2.11 1.85 2.03 1.85 2.04
1/ The t-statistics are in parentheses.
2/ Exact slgebraic form of the equations and varisble definitions are given fn Table 2.
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Table 19. Fourteen Indusirial Countries:

Pirst Half 1962-Second Half 1979

(See equatfon 12, Table 2)

Estimates of Volume Equations for Exports of Raw Materials 1/

Explanatory Belgtlum/ Fed. Rep. Nether- Switzer~ United United
Variable 3/ Austria Luxembourg Canada Denmark France Germany [taly Japan lands Norway Sweden land Kingdom  States
Foreign demand 0.744 0.817 1.679 1.439 1.212 1.158 N.877 0.621 1.298 0.844 1.604 1.260 1.254 1.115
(6.87) (13.49) (6.95) (14.86) (17,68) (5.44) (7.07) (2.31) (4.75) (5.134) (7.19) (7.46) (12.41) (10.61)
Relative price -0.8%  -1.102 -0,780 -0.248 ~0.649 -0.565 -0.723 -2.073
(1.62) (10.23) (1.45) (1.04) (1.98) (2.55) (2.11) (3.47)
Relative price(-1) -0.359 -0.770 -0.929 -1.401
(1.26) (31.80) (1.60) (3.83)
Constant 1.214 0.976 -0.782 -2.035 -1.3167 -1.047 0.992 2.046 -2.350 0.679 -3.347 -1.141 -1.573 -0.989
(2,20) (2.89) (0.60) (+.13) (3.1%) (0.78) (0.93) (1.35) (1.54) (0.84) (2.46) (1.65) (2.66) (1.21)
Seadonal dummy -0.037 0.0%3 -0.198 -0.052 0.03}y -0.090 0.089 0.070 =-0.043 0.095 -0.034 ~-0.090 -0.032
(1.66) (3.74) (10.16) (4.67) (2.18) (3.08) (5.73) (2.85) (3.50) (10.19) (1.55) (4.80) (1.59)
Time trend 0.011 -0.024
(2.13) (4.47)
gho 0.574 0,580 0.25% .31 0.685 0.919 0.582 0.795 0.535 0.422 0.307
(1.98) (4.44) (1.63) (2.0%) (9.91) (21.66) (4.00) (9.55) (4.11) (2.96) (1.85)
SEE 0.065 0.067 0.069 0.071 0.043 0.070 0.086 0.086 0.074 0.056 0.049 0.095 0.078 0.078
®? 0.83 0.87 0.84 0.94 0n.97 0.95 0.92 0.95 0.97 0.90 0.83 0.9, 0.92 0.91
Dd 2.02 1.53 2.10 2.07 2.07 2.05 1.49 2.48 1.58 2.14 2.05 1.81 2.18 2.08

l/ The t-statistics are {n parentheses.

l/ Exact algebraic form of the equations and

variable definitions are given in Table 2,

All non-dummy variables in log-levels.
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Table 20. Fourteen Industrial Countries: Estioates of Volume Fquations for Imports of Agrfcultural Goods 1/
First Half 1962-Second Half 1979 -

(See equation |3, Table 2)

Explanatory Selgtua/ Fed. Rep. of Nether— Switzer~ United United
Variable l/ Austria Luxembourg Canads Dernmark France Germany Ttaly Japan lands Norway Sweden 3/ land Kingdom States
Consumer expenditure 0.806 1.480 0.420 0.241 n.352 0.63) 0.991 0.751 1.640 0.379 0.220 0.050 0.495
(8.89) (27.59) (4.97) (1.71) (2.38) (1.78) (4.86) (3.99) (4.12) (3.65) (2.02) (1.49) (4.65)
Consumer expenditure(-1) 0.609
(8.75)
Caonsumer expenditure, 1.704 1.528
tirst difference (3.02) (3.35)
Relative price 1.158 0.235 0.262 0.107 0.380 0.337
(11.95)  (5.18) (1,58) (1.55) (3.28) (4.81)
Relative price(-1) 0.674 0.158
(7.00) (3.66)
ITaports of agricultural 0,561} 0.845 0.697 0.330 0.382 0.4 0.439 0.270 0.742 0.489
goods{-1) (6.09)  (9.%5) (5.3%5) (2.45)  (3.19) (3.43) (3.31) (1.94) (6.57) (4.23)
Constant 5.054 6.491 2,647 0.878 2.228 5.2138 4,417 4.071 3.860 3.645 5.819 1.551 7.813 4.119
(233.4) (349.2) (4.56) (1.81) (2.420) (4,95) (5.14) (4.48) (4.28) (5.45) (446.0) (2.26) (513.5) (5.44)
Seasonal dummy 0.021 0,207 -0.098 0.631 -0.045 -0.125 -0.027
(1.61) (6.27) 3.11)  (1.89) (1.48) (5.02)  (1.54)
Ducmy 1 0.140 0.054 -0.103 -0.029 -0.106
(2.86) (1.97) (2.37) (3.21) (2.32)
Dummy 2 0.157 0.064
(2,35) (1.18)
Dummy 3J -0.142
(3.08)
Rho 0.443 0.270 ~0.478 -0.355 -0.384 -0.145 ~-0.533 -0.248 -0.574
(3.10) (1.62) (3.25) (2.56) (2.69) (0.85) (3.65) (1.55) (4.08)
SEE 0.067 0,048 0.N47 0.086 0.058 0.045 0.065 0.063 0.067 0.057 0.049 0.044 0.026 0.049
Rr2 0.89 0.98 0.96 0.91 0.96 0.97 0.96 0.98 0.98 0.91 0.80 0.90 0.42 0.84
o] 1.80 1.73 1.86 1.88 1.88 1.79 1.92 1.76 2.04 1.94 1.97 2.06 2,00 1.73

1/ The t-stalistics are in psrentheses. )
2/ Exact algebraic form of the equations and variable definitions are given in Table 2. All non-dummy vsriables {n log-levels.
Y/ Estimated over firar half |9¢4-second halt 1979.
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Tsble 21, Fourteea Industrial Countries: FEstimates of Volume Fquations for Exports of Agricultural Goods 1/
First Half 1962-Second Half 1979

{See equation 14, Table 2)

Explanatory Relgiea/ 3/ Fed. Rep. . Nether- Switzer~ United United
Variable ¢/ Austria lLuxembourg Canads Denmark France Cermauy l’ iLaly Japan lands Norway Sweden land Ktngdom States
Foreign demand 1.198 1.36¢ 0.631 c.711 1.686 1.945 1.222 1.501 1.7614 1.069 0.877 0.7135 1.551 0.947
(la.u1) (24.79) (4.36) (3.90)  (17.46) (19.49) (19.28) (1.46) (26.95) (5.84) (8.74) (2.86) (25.79) (6.54)
Relative price =1.041 -N.829 -0,927 -0.419%  -1.089 -1.,279 -0,996 -0.72) -0.810 -0.518 -0.734 -0,334
(4.85) (2.98) (3.26) (1.92) (2.58) (3.6%) (2.48) (1.41) (1.97) (2.09) (2.46) (2.59)
Relative price(-1) ~1.086 -0.769
(2.67) . (1.64)
Const ant -1.773 -2.310 2.30% 1.660  =5.024 =9.994 =1,567 2.447 -5.720 -5.579 0.540 1.043 -3.769 0.416 '
(4.16) (6.46) (2.27) (1.34) (7.1% (7.30) (1.39) (1.18)  (11.80) (N.62) (1.21) (0.77) (9.64) (0.36) o~
e}
Seasoual dummy 0.164 0.020 -0.07%  =0.0%5 0.13% -0.01) 0.438 -0.08]1 0.116 0.064 0.045 !
(6.3 (2.139) (4.37) (2.8%) (4,88) (2.56) (2.16) (1.97) (6.92) (2.69) (2.55)

Time trend

Rho 0.377 0,794 0.326 0.509 0.352 0.432 0.818 0.699

: (2.42)  (2.71) (1.51) (3.45) (2.37) (2.99) (11.56) (5.95)
SEF 0.118 0.041 0.105 0.045 0.072 0.05) 0.081 0.195 0.052 0.073 0.123 0.080 0.071 0.083
®r2 0.93 0.97 0.7 0.36 0.90 0,96 _ 0.94 0.1%6 0.98 0.83 0.69 0.96 0.98 0.89
™ 1.52 1.53 2.03 2.07 2.07 1.85 1.56 2,66 1.67 2.19 1.50 2.3 2,28 1.95

1/ The t-statistice are In parentheses.
2/ Exact algebraic form of the equations and variable definitions are given in Table 2, All non-dummy varlables are log-levels.
3/ Estimated over first half 1970-uecond half 1979,



Table 22. Pourteen Industrial Countries: Estimates of Volume Equations for Imports ot Fuels
Firat Half 1964-Second Half 1979 1/

(See equatton 15, Table 2)

Explanatory Belgium/ Fed. Rep. Nether- Switzer— United United
Var{able E/ Austris 1/ Luxemzbourg Canada Denmark Frsnce Germany lealy Japan lands Norway Sweden land Kingdoa States
Output {n 1.162 1.3A1 0.633 0.879 1.238 0.658 1.139 1.063 1.250 1.265 1.142 0.687 1.55 0.999
wanufactucing (18.70) (14.32) (16.46) (15.85) (40.40) (3.50) (21.57) (18.04) (2.70) (4.08) (6,22) (9.00) (11,200 (3.10)
Qutput {a manufac-
turing first 1.513
difference (2.8%)
Relative price 0,061 0.373 0.9508 0.166 0,098 0.361 0,245 0.189 0.552 0,112 0.087 0.037 0.382
(1.28) (5.86) (2.28) (6.75) (5.22) (6.69) (9.10) (3.22) (4 97) (1.11) (1.61) (1.17) (1.08)
Conmtant 4,799 6.140 5.872 5.36) 7.029 6.296 6.941 7.529 5.796 4,869 5.749 S.138 7.038 6.312
(320.47) (183.6) (173.15) (37.10) (895.8) (43.69) (382.6) (216.4) (16.60) (111.0) (176.5) (290.0) (311.13) (33.82)
Seasonal dummy 0,149 0.024 0.179 0.020 0.039 0.120 0.060 ~0.025
(8.11) (1.47) (2.78) (2.78) (2.05) (7.22) (31.14) (2.04)
Time trend 0.028 0.018 0.01)
(6.29) (1.62) (5.77)
Embargo i/ 0,061 -0.040 =0.051 ~0.100 -0.117 -0.091 -0.073
(2.24) (1.07) (3.32) (2.68) (3.71) (2.45) (2.46)
Dummy 1 0.116 -~0.106 -0.068 0.058
(1.06) (2.12) (1.88) (2.67)
Ducsny 2 ~0.166 -0.079 0.123 0.126 ~0.166
(4.09) (3.29) (4.69) : (2.52) (3.35)
Rho 0.177  -0.604 -0.322 0.505 0.742 0.571 0,604 0.414 0.739
(2.27) (4.30) (1.91) (3.01) (6.77) (5.65) (3.75) (2.96) (7.93)
SEE 0.049 0.053 0.075 0.047 0,038 0.027 0.050 0.04C 0.061 0.077 0.063 0.047 0.083 0.060
w2 0.96 0.91 0.88 0.91 0.98 0.99 0.95 0.99 0.95 0.82 0,84 0.82 0.86 0.98
DW 1.41 1.91 1.69 1.98 2.14 2.11 1.91 2,02 1.57 1.85 1.41 2.12 1.23 1.70

1/ The t-statistice sre in psreatheses.

2/ Exact algebraic fora of the equation and varisble definitions are given f{n Table 2. All non-dummy variables in log-levels.

3/ Estimated sccond half 1965-second half 1979. ’

Z/ The o1l embargo dummy variable takes the values of 1 in 74.1, -1 1n 74.2 and zero elsewhere for all countries except Norway, the United Kingdom
and Relgium. For Norway and the United Kingdom the varisble equals (1, -1) in 73.2, 74.1 and zero elsewhere, For Belgium, the variable equals
(2, 1, =3) 1n 73.2, 74,1, 74.2 and zero elsewhere.
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Table 23. Relative Price Lag Dilstributions From Imports of Fuels Equations l/

Tlme Nelay Belglum/ Fed. Rep. Nether- Switzer—- \nited United
Six-Month Units Austria Luxembourg Canada Denmacrk France Germany Ttaly Japan laands Norway Sweden land Kingdom Siates
t n.nl9 0.243 0.045 0.093 0.071 0.341 0.087 0.037
-1 0.018 0.124 0.038 0.047 0.080 0.059 n.1e% 0.112 - 0,020
-2 0.012 0.005 0,031  0.033  0.067 0,047 0.027 0.080
t-3 0,009 0.099 0.024 0.019 0,054 0.035 0.043 0,109
t-4 0.00% 0,152 0.017 0.041 0.023 0.057 0.105
-5 .02 0174 0,010 G (2R 0.010 0.054 0.069 '
£
t-6 n.123 0,015 )
Som of welghts l/ n.oet 0.373 0,908 0.166 ).098 0.351 0,245 0.189 0.552 0.112 0.087 0.037 0.382 0.0
(1..8) (5.86° (2.2} (6.7%) (5.22) (6.09) (9.10) (3.32) (4.97) (1,11) (1.61) (1.17) (1.08)
Averave lag tength 3/ 1.56 0.36 4.71 1.77 1.72 1.R87 1.63 4,44 0.43 1.0 0.0 0.0 3.32 -
Degree o: poly 1 i 2 1 1 1 1 2 1 0 0 0 2 -
Test of poly &/ CHlias) - Cie2(2)  CH2(&)  CH2(l)  CRZG4)  CH2(4)  CN2(2)  cH2(}) -- - - CH2(3) -
restrictions =1./6 =2.08 =-5.58 =1.68 =12.62% =5.90 =1.00 =0.06 =7.94%
1’ Total weights only are shown in Table 22.
2/ Represents "lonx-tun” elasticity: t-values tn brackels.
1) Measured {7 s.v zenth ualts.

z/ Teat Is 2la(Lu/ir) - ¥2{r) (or CH2(r)) where r = nuaber of restrictions, and Lu, Lr are unrestricted and restricted likelihood values,
respectively. Asterisk indicates rejection at 5 perceat level.



Table 24, Four Regions: Estimates of Equations for Aggregate Export and Import Unit Value Indices.
First Half 1962 to Second Half 1979 1/
(See equations 16 and 17, Table 3)
Exports Ioports
Neveloped Developed
Primary Centrally Major 01l Non-011 Primary Centrally Major 011 Non-01i1
Explanatory Producing Planrned Exporting Developing Producing Planned Exporting Developing
Variables 2/ Countries Econowies 3/ Countries Countries Countries Economies 3/ Countries Countries
Spot prices for raw 0.381 0.422
materials and food (R.26) (14.23)
Sput prices for raw 0.117
materiala and focd (-~1) (3.28)
World price of 0.376 1.145 0.413
manufactures &4/ (3.03) (28.65) (6.13)
Price of fuels 4/ 0.096 1.223 0.083 0.133 0.235 0.0i6 0.184
(3.21) (25.72) (3.57) (6.05) (30.64) (2.51) (7.32)
Price of fuels (-1) 0.087 0.089 !
(2.54) (4.22) A
World price of 0.075 0.252 '
agricultural goods &4/ (4.22) (3.81)
World price of 0.312 0.123 0.034 0.169
rav matectals &/ (5.34) (5.18) (1.85) (2.56)
Partner-country 0.427 0.638 0.894 0.408
export prices (5.37) (23.22) (39.81) (5.13)
Rho 0.457 -0.767 0.340 ~0.492
(2.84) (7.00) (1.51) (3.26)
S.E.E. 0.021 0.008 0.045 0.020 0.014 0.005 0.004 0.018
®? 0.88 0.95 0.95 0.88 0.96 1.00 0.99 0.90
D.W. 2.02 1.84 2.29 1.99 2.65 1.39 1.91 1.74

i/ The t-statistics

are in parentheses.

:/ Exact algebraic forms of the equations and variable definitions are given in Table 3.
Export prices are therefore defined by an equation based

E/ Export unit values for these countries are not available.

on the commodity struct
4/ Unit value basts.

ure of thege ccuntries' trade in 1974,



Table 25.

Four Regions:

First Half 1962 to Second Half 1979 1/

(See equations 18 and 19, Tahle 3)

Estimates of Volume Equatlons for Aggregate Fxports and Imports.

Exports Imports
Developed Developed
Primary Centrally Major 011 Non-011 Primary Centrally Major 0il Non-011
Explanatory Producing Planned Exporting Developing Producing Planned Exporting Developing
Variables gf Couantries Econocmies Countries Countries Countries FEconomfes Countries Countries
Manufactucing output in 0,334 0,312 0.718 0,203
industrial countries (1.87) (1.97) (1.41) (1.73)
Export volumes (-1) 0,800 0.725 0.690 0.863
(7.50) (5.66) (4.08) (10.42)
Constant 1.817 2.64%6 2,802 1.422 0,378 -0,416 -0.120 0.024
(1.87) (2.10) (1.R5) (1.74) (2.14) (1.56) (0.81) (0.15) '
v
Seasonal dummy 0.066 0.134 -0.074 0.051 0.063 ~
(4.19) (6.99) (4.32) (2.11) (5.04) !
Purchasing power 0.331 0.920 0.280 0.302
(4.61) (11.40) (5.25) (2.59)
Purchaging power 0,226
first difference (1.61)
lmport volumes (-1) 0.644 0.121 0.717 0.705
(9.35) (1.65) (12.38) (6.15)
S.F.E. 0.043 n.049 0.084 0.050 0.038 0.043 0.072 0.033
R? 0.84 0.86 0.76 0.65 0.70 0.66 0.46 0.92
D.W, 2.61 2.69 1.78 2.84 2.09 1.88 2.32 2.15

The L-statistics are in parentheses.

1/ Fxact algebraic forms of the equaltions and varfable definitfons are

given in Table 1.
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Derivation of Restriction Values for Elasticities of Manufactured
Imports With Respect to Potential Output

The objective here is to derive values for the potential output
elasticities in the manufactured imports equations which will ensure that,
under the bagse year pattern of trade, manufactures trade balances will be
neutral with respect to a uniform shift in potential output across all
of the 14 industrial countries.

First considering the manufactured exports and imports of the {th
country, these are determined by equations (in Table 2) of the form:

In XVMy = Byln FM{ + .... (1)

In MVMjy = agln OMT{ + «.ess (2)
where

FMy = g 81§ MVMy 3

Now if it i{s required that d(XVMi—MVM1)=O, then the potential
output elasticity ay = dln MVM{/dln OMT{ may be written as:

af = XVMy , dln XVMy = XVMy By dln FMy (4)
MVMy;  dln OTMy  MVMy dln OTMy

Expanding the derivative component of (4) using (3),

dln FHi - L 811 01 WH1 . OTMj . d()TH1
dtn o, 3 0 TN, OTH,  d40TH|

Thus {f {t i1s assumed that initial rates of change in potential
output are the same across countries, (4) may be written as:

L XVMy MVM
! qu'ﬁ 1) % ()

Setting levels of variables equal to base perfod values (superscript 0)
and splitting out imports of the regions (MVM.), this gives 14 simul-
taneous equations in ay:

ey

0
FM g

a, MvM) = g, MMl + s o MvMD) =TT - (6)

1y 437 1%
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The equations may be written in matrix form as:

MVM.a = $.S.MVM.a + ¢.a Mvi) s, (7)

where MVM 1s the diagonal matrix made up from (MVH?,......MVM?Q)
¢ 1s the diagonal matrix made up

0 0
By XVM], sevvnvennenaaaBy, XUM],

)

froa (
0 0
FMl FMl4

s = {sy;!
a=(a, ag,eeee, ays)’

sr= (Sirs S2psevess Si4p)’

The solutions to (7) 1is then:

o = M l(1-0.5)7! gia, M) 5 (8)

Base year 71970} averayes for XVM ,MVM and i, plus estimates of 8;
from Table 14, weore substituted inte equation (8) to give an initial set
of restri :tion values for the aj. These were found to ranme between
0.85 and 3.0 except in the case of Japan where the value was close to
7.0, Such a high va'ue for Japar {s perhaps not tou surprising glven
that country's major role as a manuflacturing exp:rter; in a situation
where worl ! demand is expandiug, .japan's manufactured {mports must grow
rapidly on a proportional basis if the manufacturing trade bhalance {s
to remain constant.

The rule of thumb adopted for actual restriction values was to make
2,0 a maximum, to use actual estimated potential cutput elasticities when
these were sensinle and well determined, and to use the derived restric-
tion values {n the remaining cases. FEstimated values were used for Japan,
the United Kincdom, France and Germany, the value of 2.0 was imposed for
Italy, the Netherlands and Sweden, and values derived from equation (8)
were used for Canada, the United States, Austria, hHelgium, Denmark, Norwa
and Switzerland.
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List of Dummy Variables

Most of the dummy variables used in the model have simple structures
which may be conveyed through a system of mnemonics. The conventions of
the system adopted are as follows:

DYS equals 1 in year Y semester S, zero elsewhere, e.g., D197201.

DY1Y2 equals | {n second semester of year 1, -1 in the first
semester of year Y2, e.g., D196768.

DY12 equals 1 in first semester of year Y, -1 in second semester
of year Y, e.g., D196612.

CDYS equals | from year Y semester S onwards, zero elsewhere,
e.g2., CD196801.

SDY1Y2 alterni.uo between —~1 and +1 from first semester of year Yl
to second semester of year Y2, and equals zero elsewhere,
e.g., SD196973.
Dummy variable definitions by country, by equation, are as follows:
Austria

Manufactured imports:

DUM1 = DI97778. Advance purchases of manufactures caused by pre-
announcement of VAT inrreases due in January 1978,

DUM2 = D197302 + DI197401., Effects of trade liberalization between
the EEC and Austria.

Manufactured exports:

DUMI = 2 in 197202, -1 in 197301 and 197302. Distortion resulting
from the introduction of value added tax.

DUM2 = DI97401. Unusual increase (n share of eastern block and
OPEC markets due to parti.ular commodity composition of
Austrian manufactures.

Raw material {mports

DUM]l = D196869. Stocking in anticipation of border tax measures by
the Federal Republic of Germany.
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DUM2 = CD197102. Effect of termination of bilateral payments
arrangements with members of the Council for Mutual
Economic Assistance.

Fuel imports

DUMI = CDi97101. As for raw material imports DUMZ,

Belgium/Luxembourg

Manufactured imports

DUM2 = D196612, Effects of U.K. shipping strike.
Manufactured exports

DUML = SD196973. Shift in seasonzl pattern of exports.
Fuel iwmports

DUM1 = D197576. Unusual buildup and subsequent depletion
of oil stocks.

Denmark
Raw material imports
DUM2 = D197601, Effects of temporary tax measures,
Fuel imports
DUMI = D197302. Effect of oil embargo.
DUM2 = SDI197576. Shift in seasonal pattern of fuel imports.
France
Menufactured imports
DUMI = CD19680l. Effects of EEC tariff liberalizatioan.

DUM2 = D197012. Anticipation of mid-1970 relaration of tight
wmonetary policies.

Raw ma-erial imports

DUMl = D197502-D197602. Abnormal decline and subsequent
recovery of inventories.

IT
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Federal Reprblic of Germany

Manufactured imports

DUM1 = D1973¢2 + D197401. Reduction in impuris in response to
restriciive domestic policies,

Manufactured expores
DUML = DlJsecC2. Aaticipation of laposition ~f Lorder tax.
pUM2 = D!/00! D19, 32, Ffiect of impositics «f border tax.

Agricuitural impo-ts

DU~ bLior L0z, FPo.o garveoyl fa 196,
Fuel i.apor' -
D2 = DI9760..  Strong demard for oil 1o wci-ipat. onof price
LNCL :uses.,
Italy
Manufactured iug.orts
DUMi - B1-7307 .,  Acceleration 7 lopeeti. demos oo aciced with a
Pow devel 0F dinvent ori- ..
DUML = DLee s Lopedang, o of strikes.
Manufictwved eapnorts
DUME < S0TS 779, Shif o in seassaal pattera ot exports,

Fuel inpor.s

Dét o= DICT 0 0 Unuoaal rundown and sul seqveny rec  very i
nil stocks.

Japan
Manufacturad im; oris

DML = 1 in 72000 2 da 19301, 3 from 197-1? cawards, aund

’
1

zr:i cisewhern, Tffects of tr de 1il. 1alization.
Raw matn~rial lao:n-ts

DUMZ? = DYk, VFifecis ot U.S, dock strike.
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Agricultural imports

DUMI SD19€973. Shift 1n seasonal pattern of imports.

1t

DUM2 D19 501, Decline in domestic food production.

The Netherlands

Manufactured imports

DUMI

]

CD]W7401, Effects of enlargement of EEC.

DUM2

H

D197301, Probable error in deflator, owing to wide
exchange rate varlations over period.

Raw material imports

DUMI = D1975:2. Unusuallv low levels of industrial production and
inventory investment relative to total domestic demand.

Agricultural imports

DUM] = DI971M. + D197102 + D197201. Good crop yvields in 1970
and 1971,

Norway
——
Manufactured imports

DUM2 = D197201 + D197202. I'nusual rundown in stocks reinforced
by deprecsed level of fixed investment.

Switzerland
Manufactured imports

DUMI = DI97502. 1nusually low level of demand for capital goods
relative to total domestic demand.

Manufactured exports

DUMI = DI197402. World recession and sudden lagged effect of 1973
devaluation.

Raw material imports

DUMI = D197576. Unusual rundown and subsequent recovery
of inventories.
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Fuel imports

DUM! = SD196567. Shift in seasonal pattern of imports.

DUM2 = D197101. Movement in deflator understates rapid increase
in fuel prices.

United Kingdom

Manufactured imports

DUM1

1 in 197301 and 2 thereafter. Effects of entry into the EEC.

DUM2 D197401. Fall in industrial production due to three-day

work week.
Raw material imports

DUM] = SD196671. Shift in seasonal pattern of imports.

Agricultural imports

DUMI = SD196773. Shift in seasonal pattern of imports.

United States

Manufactured imports

DUMl = zero up to 196702, increases from | to 7 from 196801 to

197101, and equals 7 thereafter. Effect of rapid
increase in Japanese car imports.

Agricaltural imports

DUMI = D196901. Effect of dock strike.

DUM2 = D197401l. Inventory increases due o anticipated price
increases.

DUM3 = D197512.

Sudden upward shift in inventories following a
period of rapid decumulation.

Fuel imports

DUMZ = D196702.
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Fuel imports
DUMl = SD196567. Shift in seasonal pattern of imports.

DUM2 = D197101. Movement in deflator understates rapid increase
in fuel prices.

mited Kingdom

Manufactured imports
DUM] = 1 in 197301 and 2 thereafter. Effects of entry into the EEC.

DUM2 = D197401. Fall in industrial production due to three-day
work week.

Raw m#terial imports -
DUMl = SD196671. Shift in seasonal pattern of imports.
Agricultural imports -
DUM]1 = SD196773. Shift in seasonal pattern of imports.
mited States |
Manufactured imports
DUMl = zero up to 196702, increases from 1 to 7 from 196801 to
197101, and equals 7 thereafter. Effect of rapid
increase in Japanese car imports.
Agricultural imports

DUM]l = D196901. Effect of dock strike.

DUM2 = D197401. Inventory increases due o anticipated price
increases.

DUM3 = D197512. Sudden upward shift in inventories following a
period of rapid decumulation,

Fuel imports

DUM2 = D196702.





