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(Executive Summary)

A ECONOMIC ANALYSIS OF THE EFFECTS
OF THE TOKYO ROUND OF MULTILATERAL
TRADE NEGOTIATIONS ON THE UNITED STATES
AND THE OTHER MAJOR INDUSTRIALIZED
COUNTRIES

by

Alan V. Deardorff and Robert M. Stern
University of Michigan, Ann Arbor

The Tokyo Round of Multilateral Trade Negotiations (MIN) has resulted
in agreements to reduce tariffs significantly, to eliminate or reduce the
scope of a number of nontariff barriers, and to alter or formalize certain
codes of intermational economic Sehavior in ways that should help to liberal-
ize trade even further in the future. In our report we have tried, as far
as possible, to quantify all but the last of these aspects of the negotiationms.
In particular, we have estimated the effects on employment, exchange rate;,
prices, and economic welfare, both of the negotiated tariff reductions and of
those changes in nontariff barriers (NTB's) that we were able to quantify.
The results, which are summarized in Table 1, agree, by and large, with earlier
studies that have found the effects of trade liberalization to be beneficial
but rather small. In particular, it is unlikely that implementation of the
negotiated changes will cause significant dislocation in labor markets, es-
pecially in the U.S.

As shown in the table, we expect the main results of the MIN to be as
follows:

(i
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(1) Employment will increase bty a small amount in.811 countries
except Japan and Switzerland. The increase for the United States
is about 15 thousand workers. In percentage terms, these changes
are no more than a few tenths of onc per cent of the labor force

in any country and still less in the 1.S.

(2) Exchange rates will change toja small extent. The U.S.

L

dollar will depreciate very slightly (two tenths of one per cent),
as will such currencies as the French franc and the British pound. J.

The deutsche mark and the yen will appreciate very slightly.

(3) Import and therefore consumer prices will fall to a limited

extent in all countries. For the U.S., the decline is less than

orna-tenth of one per cent.

(4) Economic welfare will be increased in all countries except
Switzerland. The welfare gain for the U.S. is estimated at be-
tween $1 and $1.5 billion dollars, which is less than one tenth

of one per cent of U.S. gross domestic product.

All of these changes, small as they are, assume that the changes in tariffs and 8
NTB's that have been negotiated are to be implemented all at once. In“fac:, they <f
will be phased in over a number of years, so that the effects that will occur in
any one year will be even smaller than noted.
The country results in Table 1 mask much industry detail. Such detail
would be too cumbersome to.report in this summary, but it is an important part
of our report, The increase in U.S. employment, for example, is not shared by
all industries. However, the employment declines even at the industry level are

never more than one per cent of industry employment.
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All of these results derive from a large computational model of world
production and trade that we have develo;ed'in recent years at the University
of Michigan. The model includes explicit markets for 22 tradable and 7 non-
tradable industries, which together provide exhaustive coverage of world pro-
duction. These markets are cleared both nationally, for each of the 18 major

industrialized countries, and intermationally, to capture trade among these

i~

countries and between them and the rest of the world. Exchange rates are also
included in the model and may be either held fixed or allowed to vary to clear e
markets for foreign exchange. Once a given set of changes in, say, tariffs

or NTB's is introduced into the model, it can be solved for the resulting

changes in output, prices, trade, and employment for each of the 29 industries

and 18 countries as well as for changes in exchange rates for each country. We

also calculate separately a measure of the change in economic welfare in each
country.

We applied the model first to the tariff changes that have been negoti-

ated in the MIN. These changes, which were made available to us by the Office
of the U.S. Special Trade Representative, show an average depth of cut of
about 26 per cent. Most of tbe countries participating in the MIN agreed fo
use some variant of the Swiss Formula as the starting point for negotiating. *:*
In the ead, the tariff cuts offered by the United States show a depth of cut ;~
that is fairly close to what would have been obtained under the Swiss Formula.
All other countiies, however, offered noticeably smaller average cuts than
they would have using the formula. As a result, the negotiated tariff cuts are
somewhat larger for the U.S. than for such important trading 2ntities as the
European Community and Japan.

We used our model to estimate the effects of these tariff changes alone.

The results, assuming flexible exchange rates, were very similar to those in

Table 1. We also ran the model under the assumption that exchange rates were
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fixed, although these results are less relevant to today's international
environment than those which assume exchange-rate flexibility.

Nontariff barriers are in general much more difficuit to quantify than
are tariffs. Based on complaints filed with STR, we constructed an inven-
tory of guch barriers as faced by American exporters, but this inveuntory
could not be used to make numerical estimates of their sizes or effects.
Therefore, in our estimates, we have focused on two specific NTB's for which
numerical information was available. The first pertains to trade in agri-
cultural commodities, for which the U.S. has obtained concessions from most
of its trading partners in the form of increased import quotas and has made
some concessiomsof its own pertaining to imports of cheese. The second NTB
for which quantitative information was available pertained to govermment-
procurement regulations. Here we were given estimates of the total amount of
government expeuditure in each country that was subject to such regulation and
would be liberalized as a result of the negotiations.

We used our model,, then, to analyze the effects of both the agricultural
concessions and the procurement liberalization. The results were mostly simi-
lar to those of the tariff changes discussed above, though even smaller in
magnitude.

The combined effects of both tariffs and these NTB's were also estimated,
giving the results reported in Table 1 which we have already noted. Our
general conclusion, then, is as follows. Those aspects of the MIN which we
have been able to quantify -- including both tariff changes and liberalization
of certain NTB's -- appear to be beneficial for almost all of the countries
involved, including the U.S. Adjustment problems in labor markets appear to
be either nonexistent or negligible at the country level, And even at the

more disaggregated industry level, where employment changes occasionally amount
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to several per cent of an industry's labor force in some of the smaller
countries, these adjustment problems should be slight, given that the

changes are to be phased in over a period of up to a decade.

1!4
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I. Introduction

.

The conclusion of the Tokyo Round of Multilateral Trade Negotiations
(MTN) in 1979 is another important milestone in international commercial
diplomacy. It marks the seventh round of multilateral reductions in inter-
national trade barriers that have been negotiated under the auspices of
the General Agreement on Tariffs and Trade (GATT) since the end of World
War II. Tariffs on industrial products were last reduced on a major scale
in the Kennedy Round, which was concluded in 1967 wi:h the reductions being
phased in over the following five years. Tariffs will be reduced even
further as a result of the MIN, and this time the reductions will be phased
in over a period of up to eight years. But what is perhaps an equally note-
worthy accomplishment of the MIN is the negotiation of a series of codes
covering nontariff barriers. Depending upon how these codes will be inter-
preted and adhered to by the major industrialized count;ies, they could
result in some significant reductions in nontariff barriers as well as a
clarification and harmonization of the rules and practices that governments
will follow in their pclicies involving international trade.

The purpose of our study is to prcvide an analysis of the economic
effects on the United States and the other major industrialized countries
of the reductions in tariffs and nontariff barriers that have been negotia-
ted in the MIN. Our analysis will be based primarily on a disaggregated
model of world production and trade that we have developed in recent years
at the University of Michigan., We will have occasion below to present and
discuss in detail our model and the results of our analysis. But before

doing so, it will be useful to review briefly some of the salient charac~

(1)



teristics of U.S. foreign trade and to discuss the costs and benefits of trade
restrictions and liberalization. We hope thereby to provide some perspective

for viewing our analytical results concerning the MIN.

Salient Characteristics of United States Foreign Trade

It may be appropriate first to consider how important foreign trade is
in the U.S. economy. A common measure is the ratio of trade to gross national
product. Thus, for example, as noted in Table 1, U.S. merchandise exports
and imporis were equal, respectively, to 6.8 and 8.2 per cent of GNP in 1978.
Considering both merchandise and services, the percentages were 8.4 for exports
and 9.8 for imports. While these percentages are relatively small, it is
evident from Table 1 that they have risen very substantially in the past two
decades.

An alternative measure of the impnrtance of trade would be to express
exports and imports as a percentage of expenditures on tradable goods. If the
relevant data were avajilable, the percentages would certainly be larger than
those shown in Table 1. There would also be sizable differences in the impor-
tance of trade for individual sectors and industries. It should be noted in
addition that the importance of trade will vary from country to country. This
is evident from the data recorded in Table 2 for the U.S. and some of the
other major industrialized countries.

The data in Table 1 further reflect the shift in the U.S. balance of
trade and balance on goods and services that has taken place in the past uwo
decades. A surplus was recorded in 1960, there was balance in 1970, and
a subctantial deficit in 1978. This deficit was $28.6 billion on trade and
$31.1 billion on goods and services.

The composition of U.S. merchandise trade by major

commodity groups for 1972 and 1977 is indicated in Table 3.



Table 1

Exports and Imports as a Percentage of GNP in the
United States, 1960, 1970, and 1978

1960 1970 1978
Merchandise only (fob)?
Exports 3.9% 4.3% 6.8%
Imports 3.0 4.1 8.2
Goods and Servicesb
Exports 4.8 5.5 8.4
Imports 4.4 5.5 9.8

Statistics.

8Measured on a transactions basis.

Measured on a national accounts basis.

Source: Adapted from International Monetary Fund, Internatiounal Financial




Table 2

Exports and Imperts as a Percentage of GNP in the
United States and Other Major Industrialized Countries

Merchandise Onlya Goods and Servicesb

County Year Exports Imports Exports Imports

United States 1978 6,82 8.2% 8.42 9.8%
Canada 1978 23.6 22.1 25.8 25.7
Japan 1977 11.6 9.1 13.7 12.1
West Germany 1978 22.1 18.3 27.1 24.3
France 1976 16.3 17.5 19.1 20.3
Italy 1977 23.2 23.1 26.2 26.9
United Kingdom 1977 23.6 26.7 30.9 30.1

aMeasured on a transactions bdasis.

Measured on a national accounts basis.

Source: International Monetary Fund, International Financial
Statistics.




Table 2
Commodity Composition of United States Merchandise Trade, 1972 and 1977

1972 1977
Exports Imports Exports Imports

Food, raw materials, ores & other minerals 25,12 20.5% 26,2% 15.1%
Fuels 3.3 8.6 3.7 29.9
Metals, chemicals, & other semimanufactures 16.1 19.1 16.2 15.4
Engineering products 47.9 36.0 47.4 28.6
Textiles, clothing, & other consumer goods 5.2 12.9 5.2 9.3
Unspecified 2.4 2.9 1.3 1.7
Total 100.0% 100.0% 100.02  100.0%

Source: Adapted from GATT, Internacional Trade 1976/77 and 1977/78,
Table A.




It is evident that exports of food, raw materials, ores and other minerals
accounted for one-fourth of total exports, metals, chemicals, and other
semimanufacturas for one-sixth, engineering products just under one-half, and
textiles, clothing, and other consumer goods one-twentieth of total exports
in 1972 and 1977. On the import side, the relative importance of fuels
increased more than three-fold, from 8.6 in 1972 to 29.9 per cent in 1977.
Imports of food, raw materials, ores and other minerals were about 15 per cent
of total imports in 1977, as were imports of metals, chemicals, and other
semimanufactures. Engineering products accounted for somewhat less than 30
per cent of total imports in 1977, and textil s; clothing, and other consumer
goods for around 10 per cent.

U.S. exports, imports. and trade balances for the mijor commodity
subgroups are indicated for 1972 and 1977 in Table 4. Thus, in 1977, it can
be seen that trade surpluses were recorded (in billions of dollars) for: food
($7.4), raw materials ($1.1), chemicals ($5.9), machinery ($9.4), office and
telecommunications equipment ($2.4), other machinery and transportation equip-
ment ($9.7), and textiles ($0.2). Trade deficits in 1977 were recorded (in
billions of dollars) for: ores and other minerals (-$0.7), fuels (-540.0),
nonferrous metals (-$2.8), iron and steel (-$4.3), other semimanufactures
(-$2.9), road motor vehicles (~$5.9), household appliances (-$3.5), clothing
{(-$3.5), and other consumer goods (-$4.4).

These trade-balance data are significant in drawing attention to the

.factors that determine the comparative advantage of the U.S. in international
trade. Thus, our net exports of food and raw materials reflect to a large
extent our relative abundance of land, other natural resources, and the

assoclated efficient investments in physical capital while our net imports of



United States Total Merchandise Expcrts, Imports, and Trade

Table 4

Balances by Commodity Groups, 1972 and 1977
(Billions of Dollars, fob)

Commodity Group Year Exports Imports Balance
1. TFood 1972 8.7 1.6 1.1
1977 22.1 14.7 7.4

2. Raw materials 1972 2.5 2.5 -
1977 6.0 4.9 1.1

3. Ores & other minerals 1972 0.8 1.3 - 0.5
977 2.0 2.7 - 0.7

4. FPFuels 1972 1.6 4.8 - 3.2
1977 4.2 44,2 -40.0

Totsl primary products 1972 13.7 16.2 - 2.5

1927 34.3 66.5 -32.2

S. Nonferrous metsls 1972 0.7 1.9 - 1.2
1977 1.2 4,0 - 2.8

6. 1Iron and steel 1972 0.8 2.9 2.1
1977 1.7 6.0 4.3

7. Cheaicals 1972 4.5 2.2 2.3
1977 11.7 5.8 5.9

8. Other seaimanufactures 1972 1.7 3.6 1.9
1977 4.0 6.9 2.9

Total semimanufactures 1972 7.7 10.6 2.9

1977 18.6 22.7 4.1

9. Machinery 1972 6.1 2.4 3.7
1977 164.9 5.5 9.4

10, Office & telecom. equipment 1972 2.9 1.6 1.3
1977 7.3 4.9 2.4

11. Road motor vehicles 1972 4.7 8.8 - 4,1
1977 11.6 17.% - 5.9

12. Other mach. & transp. equip. 1972 8.4 4.4 4.0
1977 18.7 9.0 9.7

13. Household appliances 1972 0.8 2.7 -1.9
1977 1.9 5.4 3.5

Total enginsering products 1972 2.9 20.0 2.9

1977 S4.4 42.3 12,1

14, Textiles 1972 0.8 1.5 - 0.7
1977 2.0 1.8 0.2

15. Clothing 1972 0.2 1.9 - 1.7
1977 0.6 4.1 ~ 3.5

16. Other consumer gnods 1972 1.5 3.8 2.3
1977 3.4 7.8 - 4.4

Total consumer goods 1972 2.5 7.2 -4

1977 6.0 13.7 1.7

Total manufactures 1972 33.2 37.8 - 4.6

1927 78.9 78.6 0.3

Total trade® 1972 47.8 55.6 -1.8

1977 114 .8 147.8 -33.0

‘Iuclucing unspecified commodities,
Note: Totals may not agree due to rounding.

Source: Adapted from GATT, International Trade 1976/77 and 1977/78,
Table A.
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fuels, ores, metals, and other semimanufactures reflect our relative scar-
city of the associated factors. U.S. net exports of chemicals, machinery,
and equipment reflect our comparative advantage in advanced-technology in-
dustries. These industries combine especially the services of the most highly
educated, technically trained, and experienced members of the work force and
business management with the services of the physical plant and equipment
that embody the most dynamically efficient technology. Finally, our net
imports of automotive vehicles, household appliances, clothing, and other
consumer goods are indicative of a shift in comparative advantage that has
taken place over the years from the U.S. to other producing countries. Be-
cause most of these goods can now be produced with relatively standardized
production methods, it has become cheaper to produce them in countries with
lower wage costs.

Some further perspective on U.S. trade is given in Table 5, which
breaks down the trade balances by commodity subgroups for 1972 and 1977
according to the major areas of the <orld. Thus, it can be seen that, in
1977, the U.S. had a trade surplus in food with the European Community (EC),
Japan, the Socialist Countries, OPEC, and a deficit with the Non-0il LDC's.
Canada was a major source of U.S. imports of primary products (including
fuels) and metals. The b . of net U.S. imports of fuels came from the OPEC
countries and from LDC's that were not members of OPEC. Net U.S. imports
of iron and steel came frou the other major industrialized countries, es-
pecially the EC and Japar. The U.S. trade surplus in chemicals was divided
between the industrial countries and the LDC's. The U.S. was a net exporter
of machinery, office and telecommunications equipment, and other machinery

and transportation equipment to all the areas listed, except Japan. The U.S.



had sizable net imports of road motor vehicles from the EC and Japan. Net
imports of household appliances came mainiy from Japan and the Non-0il LDC's.
The LDC's also accounted for a substantial share of U.S. net imports of
clothing and other consumer goods. The data in Table 5 on the geographical
breakdown of U.S. trade balances by commodity groups thus reinforce our earlier

discussion of the determinants of U.S. comparative advantage vis—a-vis our

trading partners.

Costs and Benefit. of Trade Restriction and Liberalization

Our brief review of the commodity composition and geographic distribu-
tion of U.S. trade has drawn attention to the sectors in the U.S. economy
that compete effectively in world export markets and those that may be vulner-
able to competition from imports. If trade were assumed to be freed completely,
we would presumably witness an expansion of the export and a contraction of
the import-competing industries. This would be beneficial to the U.S. in
the long run because labor, capital, and other resources would then be allo-
cated to their most efficient uses in prcd:ction and the nation's income would
be permanently higher. Consumers would also benefit in terms of allocating
their income among the different goods in their consumption bundle so as to
maximize their satisfaction, given their preferences and the relative prices
that they would encounter in the market.

{f once we were in a position of free trade and import restrictions
were then imposed, the prccess described above would work in reverse. That
is, resources would be attracted from the export industries to less efficient

utilizavion in production in the import-competing industries, and the nation's



Table 5
United States Trade Balances by Area and Commodity Groups, 1972 and 1977

(Billions of Dollars, fob)
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income would be lower. Consumer satisfaction would be diminished bv the
need to purchase a more costly bundle of goods than before.

So far, our discussion has assumed that all members of society gain or
lose equally from a change in trade policy. This simplification shouid be
removed by recognizing that, while some members of the society may gain,
others will lose whenever a policy is chang2d. Thus, for example, if trade
were assumed to become completely free, workers in the export industries would
be benefited and those in the import-competing industries possibly harmed. We
could say that the nation as a whole would be better off only if the gainers
could potentially compensate the losers and still have the gainers be better
off. And, by the same token, the losers should not be able to compensate
the gainers to prevent the movement to free trade, without the losers be-
coming even worse off than they woulc otherwise be.

If trade were restricted, the considerations just mentioned would
apply but not necessarily symmetrically. That is, some groups in the society
will benefic from the restrictions on trade, but in general the nation as
a whole would be worse off. Why then would restrictions ever be chosen over
free trade? The answer clearly lies in the political process in the sense
that the mechanisms for redistribution from gainers to losers may not in
fact work effectively. Also, the groups that benefit from existing or newly
imposed trade restrictions may be better organized and more powerful politi-
cally than those who are harmed.

Essentially then, the assessment of the benefits and costs of trade
liberalization or trade restriction involves the determination of: what
groups gain, what groups lose, and whether the nation 2s a whole gains or
loses frum the change in tfade policy. It is interesting in this connection

that during the very time period when the Multilateral Trade Negotiations
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have been taking place, there has been a marked increace in trade restric-
tions of various kinds in the U.S. and the other major industrialized coun-
tries. We thus have a somewhat anomalous situation in which some sectors
will be liberalized more than others as a result of the MIN, and there may
be sectors that will maintain the status quo of existing restrictions or
perhaps be subject.¢ :> =ven greater restrictions as a result of actions
taken outside th- cont st of the MIN,

It would t:xke u. too far afield to document and analyze in detail the
recent decisions implemented in the U.S. and elsewhere for the purpose of
restricting or slowing down the rate of increase in imports. Some of the
most prominent examples of U.S. actions include restrictions imposed to limit
the imports of stainless and alloy tool steel, fasteners, color television
receivers, and footwear. Also, a system of trigger prices on steel imports
has been introduced ostensibly to forestall dumping by foreign producers in
the U.S. market. It has further been proposed to tighten the administration
of the Multifiber Arrangement in order to limit imports of wearing apparel
into the U.S. Numerous restrictive actions in many of these same sectors
have also been taken by the European Community and other countries such as
Canada.l

Certain of these restrictive measures can perhaps be justified as a
temporary stopgap to permit the domestic industries to adjust to the changes
in their competitive position and to ease the transition of workers in seek-
ing alternative employment. These measures can presumably be phased out
once the adjustment has been more or less completed. The difficulty, how-
ever, is that if adjustment does not take place or is delayed, pressures

may be exerted to continue the restrictions. The Multifiber Arrangement and
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its predecessors going back to the early 1960's are a case in point of res-
trictions that have apparently become permanent.

If restrictions are continued, they will result in costs being imposed
on the society that will almost certainly be greater than the benefits that
accrue to the protected industries and workers. These costs will be mani-
fested in terms of keeping labor and capital employed in relatively less ef-
ficient uses, thus limiting their earnings opportunities in the more highly
productive sectors elsewhere in the economy. Consumers will also be forced
to pay relatively higher prices for the protected goods than they would
otherwise. This is bound to increase the domestic price level, the extent
of the increase dcpending of course upon the importance of the protected
goods in the consumption bundle. The increase in prices may also have a
differential effect upon consumers, depending upon their income bracket and
the proportions of their expenditures on domestically produced and imported
goods. Restrictions thus deprive the nation of efficiency gains in more
highly productive uses of resources and of consumption gains via lower prices.
Trade liberalization offers a way to remove these costs in return for great-

er benefits that will accrue to producers and consumers in the society.

Plan of Analysis

We shall now proceed with our analysis. We begin in Section ZI with
a statement and description of our model of world production and trade that
will be used to analyze the economic effects of the MIN. The main features of
the model will be presented in nontechnical terms. For those readers
interested in the technical details of the model, a formal presentation is

provided in Appendix A below. In Section III, we present our analysis of
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the effects of the multilateral tariff reductions that will be carried out

as a result of the MIN. We first examine the post-Kennedy Round tariff
levels by country and sector for the 18 major industrialized countries
covered by our model. We then discuss the tariff-cutting procedure adopted
in the MIN. This is followed by a presentation and discussion of post-MIN
tariff levels and an analysis of the depth of the MIN tariff cuts by country
and sector. Thereafter, we present the results of our analysis of the tariff
reductions based upon our model. The focus here will be the effects on
employment by country and sector and the effects on prices, exchange rates,
and economic welfare by country.

Section IV is devoted to an analysis of the effects of changes in
nontariff barriers (NTB's). We begin with a discussion of the most impor-
tant NTB's and the codes that have been negotiated in the MIN. We then
present some evidence on the frequency of complaints filed by U.S. exporters
with the Office of the Special Trade Representative (STR) concerning par-
ticular foreign NTB's. Because of the difficulty in obtaining quantitative
information on the impact of NTB's, we confine our analysis to the effects
of the liberalization of agricultural trade and government procurement that
has been accomplished in the MIN. Some possible effects of changes in other
NTB's will also be discussed.

In Section V, we present the results based upon our model of the com-
bined effects of the reductions in tariffs and the liberalization of agri-
cultural trade and government procurement. As before, we shall focus on
the effects on employment by sector and country and the effects on prices,

exchange rates, and economic welfare. The results in this section will be

47-084 O = TH o3
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our overall assessment of the effects of the MTIN on the basis of what we
have been able to quantify. We shall also present some evidence of how

sensitive our results may be to changes in particular parameters in our

model.

In Section VI, we consider the effects of the MIN on the rest of the
world. As will be noted below, we do not model the rest of world in detail.
Our analysis will thus focus on the rest of world as a residual category
in the model. A summary and conclusion are presented in Section VII.
Finally, we present in separate appendices a formal statement of our model,
the data for 1976 that we have used for purposes of calculating the effects
of the MIN, and some results that are too detailed for inclusion in the

text of the study but that may be of interest to particular readers.
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Footnotes

1. For an analysis and documentation of recent trade restrictions
imposed in the major industrialized countries, cee, for example, Blackhurst

et al. (1977), Balassa (1978), Baldwin (1979), and Nowzad (1978).



II. The Model

Most of the estimatcs to be presented later in this report are based
upon a model of world trade, production, and employment that we have been
developing and using at the University of Michigan over the last several
years. The model incorporates supply and demand functions for each of 22
tradable ard 7 nontradable industries and for each of the 18 major indus-
trialized countries plus an aggregated sector representing the rest of the
world. These supply and demand functions interact with one another on both
national and world markets to determine equilibrium values of prices and
quantities traded and produced. The demand functions also determine amounts
of labor demanded, and thus employment, in each industry and country.

The model contains a variety of exogerous variables where effects can
be analyzed. For the current purpose, the most important of these exogenous
variables are those representing tariffs and several forms of quantitative
restriction on trade. However, we have also used the model elsewhere to
analyze exogenous changes in exchange rates, money wages, and aggregate
expenditure. A number of other capabilities are also built into the model
but have not yet been used.

The formal statement of the model, in equation form, is presented in
Appendix A to this report. In the following sections, we first provide a
less formal discussion of how the model works, in terms of a pair of flow
charts that show a saﬁpling of the economic interactions included in the
model. We then discuss more carefully the ways that tariffs and nontariff
barriers (NTB's) enter the model. Thereafter, we highlight several charac-
teristics of the model that are important for interpreting our results.
Finally, we describe how the model has been made operational for the par-

ticular purpose of analyzing the outcome of the MIN.

(18)
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The Structure of the Model

The model is best thought of as composed of two parts. The first,
which is depicted in Figure 1, contains separate blocks of equations for
each country. The second part, sketched in Figure 2, contains a single
set of equations for the world as a whole. The country blocks are used
firs* to determine each country's suvr:. lies and demands cf goods and cur~
rencies on world markets, as functions of exogenous variables and of world
rrices and exchange rates which are as yet unknown. These functions for
each country are then combined to provide the input to the world equations
of Figure 2 which actually determine world prices and exchange rates.

These variables are finally plugged back iato the senarate country blocks
to get values for other country-specific variables.

The most complicated economic interactions that are incorporated in
the model are contained in the country blocks sketched in Figure 1. The
figure is divided into a number of parts, both horizontally and vertically.
The horizontal divisions separate industries, with those variables which
pertain to the country as a whole being listed across the top. Each country
has 29 industries, but since they are identical in structure, we have in-
cluded only two in the figure, with complete labels and arrows only in the
first. The reader should imagine the figures extending a considerable
distance beyond the bottom of the page, with additional horizontal blocks
for each of the remaining 27 industries.

The vertical divisions in the figure separate exogenous variables on
the right, country-specific endogenous variables in the middle, and variables
to be determined in the world on the left. To conserve space we include
in the right-hand column only two exogenous variables: the country's tariff

in each industry and its money wage, common to all industries. Other exo-
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genous variables are included in the model and will be discussed later in
the report. The left-hand column contains the country's exchange rate and
the world price for each industry. The variables in the center column

are to be determined within the country block as follows.

For each industry, the price of exports is simply the world price
expressed in domestic currency via the exchange rate. The price of imports
is obtained in the same way except that the tariff is added on. These two
prices do not immediately determine the prices of domestically produced
gocds, however, for we assume that both producers and consumers differen-
tiate between home-produced and traded goods of a particular industry.

Thus within an industry, there are separate demand functions for home goods
and imports, both of which depend on the prices of the respective goods.
Likewise there ar- separate supply functions for home goods and exports,
also depending on their respective prices. Thus, while export and import
prices can be computed directly from world prices, exchange rates and
tariffs, the prices of home goods in each industry must be determined so

as to equate the dcmestic supplies and demands of home goods.

Additional determinants of supplies and demands result from inter-
industry interactions of producers. An input-output technology is assumed,
with each industry drawing inputs from all others. As a result, demands
for both home goods and imports of a particular industry depend upon sup-
plies in all others. And supplies in each industry depend on prices in
all others.

Demands depend, finally, on the level of aggregate final expenditure
in the country. We have not tried to be very sophisticated in cur modeling
of aggregate expenditure, since to do so would inveolve us in the complexi-
ties and uncertainties of macroeconomic modeling and policy forecasting.

Rather, we have tried to abstract from such macroeconomic complications by
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making the following relatively neutral assumption: expenditure is held
constant except when tariff revenue changes, in which case the change in
tariff revenue is added to expenditure. This assumption is neutral in the
sense that it holds approximately constant the total revenue of producers
and thus imparts neither an upward nor a downward bias to the value of
world output.

Before leaving the country equagions depicted in Figure 1, we should
mentior one further distinction that is not made in the figure. Of the
29 industries included in the model, only 22 are tradable. The remaining 7
are nontradable and thus have neither export supplies nor import demands.
They consist exclusively of home-good markets. But they nonetheless are in-
fluenced by the prices and exchange rates that pertain to trade, as well
as by tariffs in the tradable industries, both because of their input-out-

. sput interactions with those industries and because they must compete with
them for a share of aggregate expenditure.

Turning now to the world equations of Figure 2, the picture is much
simpler. We start with the export-supply and import-demand functions that
were determined in the country equations as depending on world prices and
exchange rates. To get world prices we simply add these supplies and de-
mands for all countries and set the difference equal to net démand from
the rest of the world. Our assumptions regarding the latter will be ex-
plained below.

This is the end of the story when we solve the model under the assump-
tion of fixed exchange rates. An alternative solution is possible, however,
incorporating flexible exchange rates. For this we use the same export
and import supply and demand functions to calculate the trade balance of

each country. We then require that exchange rates adjust to hold these

trade balances constant.
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Schematically, in Figure 2 we have arrayed the net supplies to world
markets of each industry and country in a matrix. Each row corresponds to
a tradable industry, each column to a country. These uet supplies depend,
from the country equations, on the world prices at the lefr and on the
exchang~ rates across thz top. To determine exchange rates (if they are
assumed to be flexible), we add the net supplies vertically and equate them
to the initial beiances of trade across the bottom,

As must already be apparent, the rest of the world is modeled quite
differently from the 18 countries that are included explicitly in the model.
Lacking accessible data on production, trade, and employment for the other
countries of the world, we have had to make do with a few rather ad hoc
assumptions about their behavior on world markets.

For a world of flexible exchange rates, we postulated a rest-of-world
excess demand function for each tradable industry, depending on .the world
price in that industry and a rest-of-world exchange rate. The latter was
then assumed to adjust to hold the rest-of-world trade balance constant.

For a world of fixed exchange rates, two alternative assumptions were
used. Under the first alternative, the same rest-of-world excess demand
functions were used, but without the exchange-~rate adjustment. As the trade
balance therefcre changes, it must be fir nced by capital flows between th~
rest-of-world and one or more of the 18 countries. Unfortunately the rao-
sults of the model under this assumption turn out to be rather sensitive
to the choice country with which the rest-of-world trade balance is to be
financed. The second alternative for modeling fixed exchange rates is
therefore preferred. Here we assume that rest-of-world exports respond
normally to world prices, but rest-of-world imports do not. Instead, imports
are subject to rigid restriction in the form of import licenses, which are

adjusted in proportion to initial imports so as just to exhaust available



foreign exchange.

Using our preferred assumptions about rest-of-world behavior, the
rest-of-world trade balance is held constant under both fixed and flexible
 exchange-rate regimes. This means that the rest-of-world's net contribu-
tion to all world markets together is held constant and the influence of
the rest-of-world on the aggregate performance of the 18 countries is negli-
gible. However, at the level of an individual industry, the presence of
the rest-of-world on world markets can be quite significant. For the con-
astancy of its aggregate trade balance does not prevent it from, say, ex-

panding exports substantially in one industry while contracting in another.

Modeling Tariffs, NTB's and Economic Welfare

We turn row to more detailed consideration of how tariffs and various
NTB's are ‘reated in the model and how changes in economic welfare are to
be measured.

Tariffs: The model includes ad valorem tariffs for each of the 18
countries and 22 tradable industries. As already indicated, the tariffs
enter the model in two ways. First, they cause the price paid by an im-
porter to exceed the price received by an exporter by the per cent of the
tariff, Second, they generate tariff revenue, equal to that percentage of
import value, and that revenue is assumed to be redistributed to consumers
and spent on final goods. Of these two effects, the first is by far the
most important, especially for individual tariff reductions. When a par-
ticular tariff is reduced, it causes the corresponding import price to
fall. Demanders of the good then substitute away from home goods in that
industry and towards imports. The increased demand on the world market
causes the world price to rise and production and employment in the export

sectors of that industry to rise as well in all countries. More noticeably,
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however, in the country whose tariff was reduced, the decline in demand
for the home good causes price, cutput and employment in the home sector
to fall, and this is likely to be the most obvious effect of a single
tariff reduction.

When tariffs are reduced in many countries and industries simultan-
eously, on the other hand, the effects on world markets become more signi-
ficant. So, toc, do other secondary effects that need not be detailed here.
It is for this reason that a large computational model such as ours is
needed in order to assess the effects of multilateral trade liberalizatiom.

Quotas: The model also includes quantitative restrictions on imports
in a number of industries and countries, While the reduction or elimina-
tion of quotas are not being dealt with systematically in the MIN, their
presence in certain industries may be expected to alter the respcnse of
trade in those industries to changes in tariffs elsewhere, and so they
must be taken into account.

The presence of a quota typically causes the domestic ﬁrice of im-
ports to exceed the world price plus tariff. Indeed, if the quota were
to apply to all imports of an industry, the import price would have to
adjust as necessary to keep imports from changing, and would be completely
independent of the world price and tariff. 1In practice, our rather aggre-
gated industries never have absolutely all of their imports subject to
quota. Instead we use the fraction of an industry's trade that is subject
to quantitative restrictions to construct its imporc price as a weighted
average of the world price plus tariff on the one hand and of the price
that would have held imports constant on the other. The result is to make
trade in quota-protected industries less responsive to changes in tariffs

and other variables than would have been the case if quotas 'iad not been

considered.
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In addition to incorporating existing quotas in the manner just
indicated, the model also includes a facility for analyzing the effects
of changing the quantity ot imports let in under a quota. A variable
representing the quota enters into the determination of the import price

in such a way that when the quota goes up, the price goes down and imports

expand accordingly. e

Government Procurement: Other NTB's can often be analyzed as equi-

valent either to a tariff or to a quota, assuming that data on their tariff-
or quota-equivalents can be obta'med. Regulations concerning government
procurement (GP), however, have no sucn obvious equivalence. Yet the opera~
tion of GP is sufficiently straight ‘orward that we have chosen to model it
explicitly as follows. Some amount of final demand in each industry is
assumed t» be subject to a requirerent cthat it be spent exclusively on
home-produced goods. The :iemaining demand is assumed to be allocated com~
petitively between imports and home produced goods. Thus the demand func-
tions for home goods and imports are augmented and diminished, respectively,
by a fraction of the demand that is subject to such regulation. This frac-~
tion is the same fraction that would have been spent on imports had it not
been so regulated.

The basic effect of releasing a certain amount of demand from the
procurement regulation is therefore quite simple. As a first approximationm,
demand for imports rises and demand for home goods falls by the same frac-
tion of the newly unregulated expenditure as that currently being spent on
imports by the rest of the population. This is only a first approximation,
however, since the relative price of home and imported goods will certainly
change as a result, and other prices as well as the exchange rate may change

too. Thus, we need the complete model to determine what the outcome will

finally be.
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Economic Welfare: Our model was not intended originally to estimate

effects on economic welfare, but, for the purpose of this report, we have
added a facility to compute the change in national welfare arising from the
reduction in tariffs and NIB's. Theoretical problems of dealing with both
tariffs and NTB's have led us to construct two different welfare measures.
These are discussed in detail in Appendix B. Briefly, the first measure
is valid if tariff changes are the only cause of changes in trade. It
relies on the partial equilibriuﬁ analysis of a tariff change and uses
the results of the model to calculate econoric welfare as the sum of the
changes in consumer and producer surplus and tariff revenues.

The second method posits a shift in the supply or demand function
for exports or imports and is based on a measure of the implicit changes in
consumer and producer surplus. Its implementation relies on crude estimates
of certain unobservable price changes, based on supply and demand elas-
ticities and changes in trade. This sscond method is used explicitly to
analyze changes in government procurement, and it is less suitable there-
fore to deal with the welfare effects of tariff changes when supply or

demand functions are given rather than being shifted.

Special Characteristics and Caveats

Several features of the model should be emphasized, since they bear
on the proper interpretation of the results obtained.

Comparative Statics vs Dynamics:  First, the model is a comparative-

static equilibrium model and does not contain aay explici dynamic content.
This means that we have specified equilibrium conditions in a number of
markets and that we perturb the system by introducing changes in tariffs

or other exogenous shocks. The model is then used to calculate how various
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variables change from one equilibrium to another in response to the shocks.
Since we do not model the dynamic process of getting from one equilibrium

to another, we cannot state explicitly the time required for these changes
to take place. We can only state that these changes are what would be ob-
served after enough time has elapsed for the assumed equilibria to be re-
stored. This interpretation in turn requires an understanding of which
markets are, and which markets are not, assumed to clear in the model. This
is the subject of the next two points.

Labor Market Disequilibrium: While we do assume equilibrium in all

goods markets (and in the market for foreign exchange when exchange rates
are assumed flexible), we do not agssume equilibrium in the markets for the
primary factors of production, labor and capital. Instead, in the labor
market, we take the money wage as given in each country and assume the
presence of sufficient unemployed labor to m=et any increases in labor de-
mand that may be forthcoming. Thus, employment in our model is entirely
demand determined. This assumption accords well with the observation that
wages are considerably slower to respond to changing market conditions
than are prices, and of course this is the same assumption that has long
been common in Keynesian macroeconomic analysis. Its use here i< further
motivated by the need to say something about unemployment, which would be
impossible if the labor market were assumed to zlear. It does mean, however,
that the employment charges we calculate should be regarded as temporary,
"since in the longer run wages will adjust.

Fixed Capital Stocks: The other primary factor, capital, is also

assumed to be in disequilibrium. The reason, however, is not that the price
of capital is fixed, but rather that capital itself, as embodied in plant
and equipment, cannot readily move from industry to industry. Indeed we

take this assumption one step further by assuming that capital cannot move
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between the export and home-goods sectors of a given industry. While this
assumption is more stringent than might be desired, it should not make too
much difference so long as, in our results, we aggregate the home and ex-
port production sectors together. But it should be understood that, in the
longer run, both the expansions and contractions of various industries in

a given country are likely to become more pronounced as capital moves from
industries with low returms to ones with high returns.

Macroeconomic Content: Finally, we should reiterate that our model

does not capture in any but the crudest way the process of macroeconomic
income determination. The model was designed to permit comparisons among
ind.:tries at the:microeconomic level, rather than to predict accurately
the effects on aggregate income, prices, or employment. The latter are
very sensitive to how aggregate monetary and fiscal policies are conducted
and there exist numerous macro models which capture this process much more

accurately than we could here,

Implementation of the Model

The current version of the model covers the 18 industrialized countries,
plus an aggregated sector for the rest of the world as described above. The
18 countries are listed below together with the abbreviations that will be
used to refer to them in subsequent sections. The choice of countries was

dictated by the availability of detailed trade and tariff information at

the line-item level,
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Countries

Australia

Austria
Belgium~Luxembourg
Canada

Denmark

Finland

France

West Germany

Ireland

IT - Italy

JEN -~ Japan

NL <~ Netherlands

NZ - New Zealand
NOR - Norway

SWD - Sweden

SWZ - Switzerland

UK - United Kingdom

US = United States

World industry was categorized into 29 classifications, of whichk 22 are

tradable.

They are identified by numbers adapted from the International

Standard Industrial Classification (ISIC) and are described below:

47084 O =« 79 o 4

Nontradables

ISIC Group

[« W RN

O 00~

Description

Mining and quarrying
Electricity, gas, and water
Construction
Wholesale & retail trade,

restaurants & hotels
Transport, storage & communication
Finance, insurance, real estate, etc.
Comnunity, social & personal services

Tradables

ISIC Group

1
310
321
322
323
324
331

Description

Agriculture, hunting, forestry & fishing
Food, beverages & tobacco

Textiles

Wearing apparel, exc. footwear

Leather & leather & fur products
Footwear

Wood products, exc. furniture
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332 Furniture & fixtures, exc. metal

341 Paper & paper products

342 ' Printing & publishing

35A Industrial chemicals (351); Other
chemical products (352)

358 Petroleum refineries (353); Misc.
products of petrcleum & coal (354)

355 Rubber products

36A Pottery, china & earthenware (361);
Other nonmetallic mineral products
(369)

362 Glass & glass products

3N Iron & steel basic industries

372 Non-ferrous metal basic industries

381 Metal products, exc. machinery, etc.

382 Machinery, exc. electrical

383 Electrical machinery, apparatus, etc.

384 Transport equipment

38A Plastic products, n.e.c. (356)

Professional, photographic goods,
etc. (385); Other manufacturing
industries (390)

In order to specify the supply and demand functions of the model, we
needed data on trade, tariffs, production, and employment for each of these
industries and countries. The sources for these data are listed in Appendix
C. 1In addition, we needed estimates of import-demand elasticities and of
elcsticities of substitution between capital and labor in each industry.
These were based on published estimates that have been obtained by other
researchers.

Finally, to implement the model we needed input-output tables for each
of the 18 countries., Limitations of time and of funds have so far prevented
us from collecting such tables for all countries, and we therefore have used
only the 1967 input-output table for the U.S. economy and have applied it
to describe technology in all 18 countries. This undoubtedly introduces
some errors into our analysis, the size and importance of which cannot be
assessed until the tables for uvther countries are available for comparison.
However, we see no reason to expect that these errors would be systematic

or that they would bias our conclusi :3 in any significant way. And of
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course, our results for the United States should be quite accurate in any

case.



III. Effects of Multilateral Tariff Reductions

Before considering the effects of the MIN tariff reductions, it
may be useful first to present some summary information pertaining to
the U.S. and the other major industrialized countries for 1976, which
is the reference year for all of our calculations concerning the MIN.
We shall concentrate particularly on the tariff levels by sector as
they existed at the end of the Kennzdy Round (1972) and prior to the
reluctions negotiated in the MIN. We shall then discuss briefly the
Swiss formula, which was agreed upon by the major negotiating countries
as the basis for the across-the-board tariff reductions to he carried
out in the MTN. We shall subsequently focus especially on the depth
of cuts that have actually been negotiated in the MIN by sector and coun-
try. This examination will include comparisons of the actual cuts with
those that would have been made if tﬁe Swiss formula had been applied uni-
formly across sectors. ‘We will also consider what the new tariff levels
will be as a result of the MIN. Our final and most important task will be

to present the results of our analysis of the economic effects of the MIN

tariff reductions based upon our model.

The Pattern of Employment, Trade, and Protection in 1976

To give some idea of how the U.S. and the other industrialized coun-
tries interact with each other in the 22 tradable industries, we present a
summary of some basic data in Table 6. For each tradable industry, the
first column gives 1976 total U.S. employment in thousands of man years.

U.S. net exports for 1976 are shown in the second column. In the next two

(34)
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Table 6

’

The Pattem of U.S. Employment, Trade, and Protection in 1976

. _

. Average U.S. Tariff Index of U.S.

ISIC Weighted by Nou-Tariff

Tradable Employment Net Exports U.S. Imports World Imports Restrictions
Industry (000) (mill. §) 4 z z
1 3,297.1 9,714.1 2.2 - 4.4 1.4
310 1,743.9 -25.7 6.3 6.4 45.4
kY31 1,174.6 2,086.3 14.4 14.8 el
322 1,163.6 -2,811.1 27.8 26.9 66.1
323 89.9 187.1 5.6 4.1 0
32% 174.9 ~1,716.2 8.8 8.8 51.2
3 531.4 233.9 3.6 2.5 0
332 402.0 276.3 8.1 7.4 0
341 665.1 =-702.1 0.5 1.7 0
342 1,070.9 479.4 1.1 0.9 60.6
35A 1,085.6 8,043.3 3.8 7.5 0
358 176.3 -31,275.8 1.4 1.2 56.2
355 261.4 -733.7 3.6 4,5 0
36A 438.8 -134.0 9.1 7.1 0
362 177.4 261.7 10.7 11.8 0
in 780.5 -387.7 4.7 5.6 10.0
372 305.5 -3,506.4 1.2 1.6 0
381 1,530.1 845.9 7.5 8.3 0
382 2,271.4 15,137.2 5.0 5.4 » 0
383 1,834.5 1,204.5 6.6 6.9 8.3
384 1,791.3 7,499.2 3.3 3.6 1.8
3BA 1,287.1 -8,957.3 7.8 8.2 0.5
All 22,253.2 -4,290.1 6.5 6.7 21.4

Note: The employment data refer only to tradable industries and are from United
Nations (1978) and OECD (1978). Trade data are from UN trade tapes; both imports
and exports have been valued on a cif basis. Tariffs are post-Kennedy Round,
ad-valorem tariffs based upon data supplied by STR. The tariffs have been weighted,
respectively, by total (dutiable + nondutiable) U.S. imports and by total (dutiable
+ nondutiable) imports of the 18 industrialized countries ("world" imports). The
overall weighted average tariffs in the last line of the table are for indust:ial
products only (i.e., ISIC 1,310, and 35B are excluded). Details on the index of
quantitative restrictions are given in Appendix C.
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colums, we report nominal post-Kennedy Round tariff averages by industry for
the U.S., using as weights the value of total (dutiable + nondutiable) 1976
imports for the U.S. and for all 18 countries combined. In these cases, the
bottom entries in the table are the import-weighted avarages for industrial
products only, that is, exclusive of agricultural products (ISIC 1), food and
kindred products (ISIC 310), and products of petroleum and coal (ISIC 35B).
Finally, in the last columm, we report an index that we have constructed to
indicate the importance of U.S. nontariff restrictions. This index is intended
to represent the percentage of trade in each industry that 1s subject to some
type of nontariff restriction. The bottom entry is the weighted-average index
for all sectors,

Among the U.S. industries, post-Kennedy Round tariff rates were the high-
est for textiles and wearing apparel (ISIC 321 and 322), footwear (ISIC 324),
nonmetallic mineral products (ISIC 36A and 362), fabricated metal products
(ISIC 38a), and miscellaneous manufactures (ISIC 38A). The fraction of trade
subject to nontariff reéstrictions is seen to be substantial in food, bever-
ages, and tobacco (ISIC 310), textiles and wearing apparel (ISIC 321 and 322),
footwear (ISIC 324), iron and steel (ISIC 371), and electrical machinery (ISIC
383). In the industries that are covered by nontariff restrictions, it should
be noted that the tariffs involved do not affect prices, but serve only as a
tax on the profits of those who control the limited allocation of imports per-
mitted by the nontariff restrictious,

Comparing U.S. tariffs by sector based on the two systems of weighting
in Table 6, except for ~hemicals (ISIC 35A), there do not appear to be subs-

tantial differences in the rates when U.S. imports of industrial products
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rather than world imports are used for weighting.

Some further perspective on how U.S. tariffs compare on average to
the other industrialized countries is given in Table 7. Based on own-country-
import weights, the countries with the highest average tariffs were Australia,
Austria, Finland, and New Zealand. The average tariffs for members of the
European Community ranged from 7.3 per cent for Italy to 9.4 per cent for
Ireland. Japan's average tariff was 3.9 per cent. The average tariff for
the U.S. of 6.5 per cent was thus somewhat lower as compared to the EC combined
and somewhat higher than for Japan. Comparisons could also be made for the
index of nontariff restrictions, which are indicated by sector and country
in Appendix Table C.7 below. But such comparisons would be indicative only

of the coverage of trade rather than the degree to which trade may be restric-

ted by the various measures.

.

Tariff Offers in the MTN

The preceding discussion was designed to give some indication of
the levels of tariffs as they existed at the end of the Kennedy Round in
1972 and prior to the reductions that have been negotiated in the MTN.
Until the Kennedy Round, tariff reductions were negotiated mainly on an
item-by-item basis. One of the accomplishments of the Kennedy Round was
to replace this rather cumbersome process with across-the-board reduc-
tions based upon some formula agreed to by the major negotiating coun-

tries, but with exceptions allowed for industries that were supposed to

-
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TABLE 7

AVEKAGE PJIST~-KENNEDY ROUND TARIFP RATES CN INDUSTRIAL PRODUCTS
IN THE INDUSTRIALIZFED CCOURIFIES

S S I I s S S S RS IFS T T ESIEZSSSISTIRIZTEZTIRET I

S=sEsr=r=TI=ENT =R SSCSSSITSETTSISEST
WEIGHTED BY 1976
OWN-COUNTRY VORLD
CCUNTRY InPOBTS IMPORTS
AUSTRALIA 17.0% 15.3%
AUSTRIA 15.4 13.3
CANADA 7.3 8.9
EUBJPEAN COMMUNITY
BELGIUM-LUXENBOURG 8.2 8.2
DENMARK 9.0 8.2
FRANCE 8.3 8.2
GERMANY 8.7 8.2
IKELAND 9.4 8.2
ITALY 7.3 8.2
NETHERLANDS 9.2 8.2
UMITED KINGDON 7.3 8.2
FINLAND 9.6 8.5
JAPAN 3.9 6.7
NEW ZEALAND 18.9 21.9
NORWAY 6.9 7.3
SWEDEN 6.4 5«7
SWITZERLAND 3.9 3.8
UNITED STATES 6.5 6.7
ALL COMNNTRIES 7.8 9.1

- -

NOTEB: THE WEIGHTS REFER TO TOTAL (DUTIABLE + NCN~DUTIABLE) INPORTS;

ISIC 1, 310 AND 35B ARE EXCLUDED. PCR ACLDITIONAL RESULTS,
SEE TABLES 6 AND 8.
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be particularly vulnerable to competition from imports or that were
covered by nontariff measures.

A great deal of attention was devoted in the Kennedy Round to the
issue of tariff disparities between the U.S. and European Community.

These disparities existed because of some relatively very high tariffs

in the U.S. on particular items in comparison to the European Community
where tariffs tended to be more uniform and thus exhibited less disper-
sion. It was in this light that the EC promoted the principle of tariff
harmonization as the basis for reducing tariffs in the Kennedy Round.
Harmonization would have resulted in the U.S. reducing its highest :tar-
iffs the wmost, thereby bringing the tariff schedules of the two regions
closer together. The issue of disparities was never formally settled in
the Kennedy Round, perhaps because the EC could not demonstrate readily
that disparities really mattered very much in terms of their trade im-
pact in the various sectors involved. In any event, pressures for tariff
harmonization emerged once again in the MIN. This time, rather than en-
gaging in a lengéhy dispute as in the Kennedy Round, agreement was reached
on a harmonization formula proposed by the Swiss.

According to the Swiss formula, tariffs on industrial products were
to be cut as follows: z = (ax)/(a + x), where z is the new tariff rate and
x is the base or GATT (post-Kennedy Round) rate, both in percentage terms,
and a is a parameter that was set at 14 in the original proposal. To illus-
trate the Swiss formula, suppose that we had base rates of 10 and 30 per

cent and a was equal to 14. The new rates would then be:



- (110 X 10) = 5.5%

21 % (14 + 10)

2 ; (14 x 30)
2 (14 + 30)

= 11.8%

The 10 per cent rate would thus be reduced by 45 per cent to 4 new level
of 5.5 per cent. The 30 per cent rate would be reduced by 61 per cent to
a new level of 11.8 per cent. The higher rate would thus be cut more
than the lower rate, and there would now be much less disparity between
the rates than before. While most, but not all, of the major countries
agreed to use the Swiss formula, they reserved the right to set the value
of rhe parameter a in the formula and to make less-than or greater-than
formula cuts in particular tariff rates.

We present in Tables 8 and 9 the base and MIN offer rates on industrial
products by sector for the 18 countries. These rates are weighted by total
(dutiable + nondutiable) 1976 own-country imports. The corresponding rates
weighted by 1976 world (18-country) imports are recorded in Appendix Tables
C.5 and C.6. The differences between the base and MIN offer rates-are shown in
terms of the percentage depths of cut in Table 10. For greater éé;e of refer-
ence, we present in Table 11 the overall total-import weighted averages by
country in terms of the base (post-Kennedy Round) rate, MIN offer rate, and per-
centage dépth of cut. |

It is evident from these tables thar ihe U.S. has offered in the MTN to
reduce its industrial tariffs overall by approximately one-third, to a level
of 5.8 per cent. The European Community reductions are approximately 27 per
cent, with new levels ranging from 5.2 per cent for the U.K. to 6.9 per

cent for Ireland. As noted in the tables, Australia, Canada, and
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Japan had previously reduced their post-Kennedy Round tariffs unilateral-
ly. The depth of cut has thus been calculated on the prevailing rates
for these countries. Australia evidently offered only a small further
reduction, whereas thé depths of cut for Canada and Japan were about 29
and 25 per cent, respectively. The average depth of cut for ali 18 coun-
tries included in Table 11 was about 26 per cent.

We have already mentioned that the MIN offers were reportedly based
upon some version of the Swiss fcrmula, subject to exceptions at the
discretion of each country. In order to investigate this further, we
asked STR for information on each country's choice of formula. This in-
formation is summarized in Table 12. It can be szen that the major dif-
ferences among countries were in the choice of the value of the parameter
a in the formula and in the maximum extent of cuts. Australia and New
Zealand decided not to use the formula.

Given the principle of across-the~board cuts based on the Swiss
formula, it is of interest to determine the extent to which the major
countries adhered to the formula in arriving at their tariff offers. Pre-
sumably, 1if particular offers were less than the formula cuts, this would
be indicative of industries that were judged to be especially vulnerable
to competition from imports. With this in mind, we proceeded to calcu-
late the percentage tariff reductions that would have been made if each
country had applied its version of the Swiss formula noted in Table 12.
The results are given in Table 13. By comparing these reductions with
the actual reductions in Table 10, we can determine whether the actual
reductions were less than, equal to, or greater than formula. The re-

sults are summarized for the overall depths of cut in Table 14.
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Table 12

Versions of the Swiss Formula Used in the MTN by the Major Negotiating Countries

Country Version of Formula
Australia Not a formula country
Austria z = (16x)/(16 + x), with a 40% maximum
depth of cut
X
Canada z = x[1 - 0.7 (x . 12)]
European Community z = (16x)/(l6 + x)
Finland z = (16x)/(16 + x)
Japan z = (l4x)/ (16 + x)
New Zealand Not a formula country
Norway z = (16x)/(16 + x)
Sweden z = (16x)/(16 + x)
Switzerland z = (l4x)/ (14 + x)
United States z = (l4x)/ (146 + x), with maximum of 60%

cut to be applied for
rates ov~r 21%

Source: Based upon information provided by STR.
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TABLE 14

AVERAGE PERCENTAGE DEPTH OP CUT IN TAEIFES CN INCUSTRIAL PRODUCTS
BY THE MAJOR INDOSTRIALIZED COUNTRIES IN THE NTN
BASED ON ACTUAL OFPERS AND USE OF S8ISS FORHULA
IS NI E S S IS IS E RS R T S S R S e R I I E S I T E rE I S E E R T R R E ST NS ET ESETEISTET

PERCENTAGE CefTH OF COT

COUNILBY ACTUAL OPPER SWISS PORNULA
AUSTRALIA® 2.8% *

AUSTBIA 21.5 54.4 %
CANADA® 29.1 33.1

EUROPEAN CONMMUNITY

BELGIUN-LUKXENBOURG 28.3 a1
DENMARK 25.8 40.7
FRANCE 27.8 40.2
GERMANY 27.1 41.5
IRELAND 26.7 412
ITALY 27.0 39.9
MET HERLANDS 26.7 41.5
USITED KINGDON 27.7 40.3

FINLAND 25.2 51. 1

JAPAN® 25.3 40.7

NEV ZEALAND 11.8 +

NORWAY , 24.8 45.7

SWEDEN 23.0 35.5

SWITZEKLAND 2122 38.3

UNITED STATES 38.1 34.9

ALL COUNTRIES 26.4 37.6

+NOT A FORMOLA COUNTRY

*BASED ON PREVAILING BATES, WHICH INCLUDE UNILATERAL REDOUCTIONS
IN THE POST~-KBWMNEDY ROUND TARIPFS.

SOURCB: BASED OW DATA SUPPLIED BY STR.
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It 18 evident from Table 14 that the overall actual depth of cut
for the U.S. was close to the Swiss~formula depth of cut. For the
European Community, the actual overall depth of cut was substantially
below the Swiss formula cut. It thus appears that the EC did not adhere
strictly to its version ~f the Swiss formula noted in Table 12. The
actual depths of cut for the other countries were also less than formula.
The conclusion that can be drawn therefore is that aside from the U.S.,
most countries paid lip service to the Swiss formula but departed from it
in major ways in determining their tariff offers in the MIN.

If we compare the actual cuts with the Swiss formula cuts for the
U.S. in Table 10 and 13, less-than-formula cuts were made in the following
sectors: wearing apparel (ISIC 322), leather and footwear (ISIC 323-324),
and iron and steel (ISIC 371). Greater-than-formula cuts of varying magni-
tudes were made in all the remaining sectors. The sectors in which less-
than~formula cuts were offered certainly represent some of the important
industries that have apparently been vulnerable to competition from im-

ports in recent years.

Economic Effects of the MTN Tariff Reductions

We have concentrated thus far on the pre-MTN tariff levels, MIN



1)

offers, and depth of cut. While these matters are interesting in them—
selves, it is not clear how important they are in economic terms. To
determine this, we must consider how the MIN offers will affect equili-
brium prices, trade, and in turn production and consumption in parti-
cular sectors and countries. It is here that our model comes into use.

It will be recalled from Figure 1 that fariffs constitute an exo-
genous variable in our model. In this sense, the MIN tariff reductions
can be entered into our model as a change in this exogenous variable and
the model then solved for the resulting changes in all of the variables
that are determined endogenously within the system. To obtain the tariff
reductions for use in the model, we began by calculating the tariff changes
at the BTN line-item level. These were aggregated, using own-country total
imports as weights, for each of the 22 ISIC tradable industries in the
individual countries. The tariff reductions were then expressed in terms
of the change in price ‘for each sector, taken initially as one plus the
pre-MIN ad valorem tariff. The resulting changes in price, At/(1l + +),
were thus entered into the model as an exogenous change. The model was
then solved by computer and results obtained for percentage changes in the
endogenous variables in the model. Absolute changes in variables w:re
determined by multiplying the percentage changes times the initial 1976
levels taken as the reference point for all calculations.

The solution procedure first yields results under conditiins of
fixed exchange rates. The model then permits exchange rates to zhange
in order to restore the initial trade-balance condition and, in the pro-

cess, generates further changes in the endogenous variables. Since there
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are no time lags in the model, all the changes are to be interpreted as
occurring instantaneously. In other words, we have assumed that the MIN
tariff reductions are to be made all at once and that our model will in-
dicate what the short-run economic effects may be. We have noted already
that most of the tariff reductions will in fact be phased in over a period
of up to a decade beginning in 1980. We shall have occasion below to
interpre~ our results in the light of this timetable.

As just noted, our solution procedure permits us to calculate the
effects of the tariff reductions on eﬁployment by sector in individual
countries under conditions of both fixed and flexible exchange rates.
While both sets of results are of interest, our preference is for the
flexible-rate results, Our emphasis on these results reflects our view
that a regime of flexible exchange rates is a closer approximation to pre-
sent-day reality than fixed rates. Since the advent of floating in 1973,
there has of course been considerable intervention in the foreign exchange
markets by central banks. But this intervention has been designed pri-
marily to moderate short-term fluctuations in rates. To the pest of our
knowledge, there is no evidence that countries have intervened systema-
tically to alter the direction of movem2nt of rates, that is, to cause
rates to depreciate when they should appreciate or vice versa. Since,
in our view, it 1is extremely difficult to model short-run intervention
by central banks, we believe that it is justified to focus attention on
the effects of tariff changes under conditions where the exchange rate
can change to correct the initial imbalance of trade that wiil occur waen

rates are assumed to be fixed.
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To clarify this issue further, suppose that tariffs are in fact
reduced multilaterally. This will result in changes in a country's
balance of trade as exports and imports respond to the tariff changes.
There will be corresponding changes in production and employment in the
individual tradable and nontradable sectors in each country. Holding
other things constant, the change in the trade balance will lead to a
change in the exchange rate. In our model, we determine what this change
would be in order to restore the trade balance to its original position,
with the level of capital movements assumed to be given. This is of course
an important simplification, and it would require a much more elaborate
model than ours to capture all of the microeconomic and macroezonomic
forces at work in the world economy and in individual countries. To our
knowledge, nobody has successfully developed such a model that can cope
with all of these complexities. OQur model thus seeks to provide details
of changes in employment at the microeconomic level, without tracing

through all of the dynamic forces at work in the adjustment process and
without considering relevant macroeconomic and monetary phenomena. :

Keeping the foregoing points in mind, let us turn now to our anal-

ysis of the MIN tariff reductions. Considering briefly the results under

conditions of fixed exchange rates, it can be seen in Appendix Tables D.i-
D.3 that the tariff reduct'ons will result in a deterioration of the U.S.

balance of trade and an overall decline in employment of 47.1 thousand

workers. A deterioration in the trade balance is also



53

experienced by Canada, Finland, France, Italy, New Zealand, Norway,

and the United Kingdom. The remaining countries all experience an
improvement in their balance of trade, It is noteworthy that all of the
countries except the U.S. and U.K. experience an overall increase in
employmen”.. This increase amounted to 164.5 thousand workers for the
combined EC, 7.4 thousand workers for Japan, and 3.6 thousand workers
for Canaca. It can be seen in Appendix Table D.4 that except for some
of the smaller countries, the total employment changes were all signifi-
cantly less than one per cent of the 1976 level of employment. Thus,
for the U.S., the decline in employment was equal to .05 pér cent of
total employment. Appendix Tables D.1 ~ D.4 contain the relevant details
on the changes in trade and employment under fixed rates by sector in
each country for the benefit of the interested reader.

Let us consider now the results of the MIN tariff reductions under
conditions of flexible exchange rates. The absolute and relative
employment effects by sector and ccuntry are indicated in Tables 15 and
16. The effects on the U.S. can be seen to be very small across sec-
tors. There is an increase in employment overall of about 2,300
workers, which is a tiny fraction (.003 per cent) of total 1976 employ-
ment. The largest increases, in thousands of workers, are recorded
for agriculture (13.0), chemicals (3.5), iron and steel (1.2), nonelec-
trical machinery (6.4), electrical machinery (3.2), and transport equip-
ment (3.8). Negativeemployment effects are recorded for textiles
and wearing apparel (-6.0), nonmetallic mineral products (-1.4),
miscellaneous manufactures (5.7), and for all the nontradable industries

except mining and quarrying and construction.
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The tendency for the nontradable industries (ISIC 2-9) to lose
emp loyment when tariffs on tradables are reduced multilaterally is evi-
dent across countries., The reason is that tariffs constitute a tax on
tradable goods. Thus, when this tax is reduced, both supplies and demands
of tradables wiil expand at the expense of nontradable industries.

The effects on the tradable industries in the other countries can
be read in the body of Tables 15 and 16. For example, Japan records em-
ployment increases, in thousands of workers, in such sectors as agricul-
ture (3.4), nonmetallic mineral products (0.9), metal products (2.8),
electrical machinery (3.9), transport equipment (1.3), and miscellaneous
manufactures (3.8), and declines in food, beverages, and tobacco (-1.1),
textiles (-4.1), and nonelectrical mgchinery (-1.4). West Germany
records employment increases in food, beverages, and tobacco (3.5),
textiles (8.4), wearing apparel (2.1), furniture (1.2), chemicals (5.8),
and durable goods generally (31.7), and declines especially in agri-
culture (-6.0). Canada has employment increases in agriculture (2.6),
wood products (0.9), paper and paper products (2.1), nonelectrical
machinery (1.7), transport equipment (1.7), and miscellaneous manufac-
tures (4.4), and a decline in printing and publishing (-1.6), rubber
products (-1.4), fabricated metal products (-2.6), and electrical
machinery (-1.4).

Individual countries will thus vary in terms of the particular
tradable industries that will experience employment increases or declines
as the result of the MIN tariff reductions. 1In general, however, the non-

tradable industries will be adversely affected for the reason ment.ined
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earlier. But what is especially noteworthy is that the absolute employ-
ment effects in particular are all comparatively small. In most cases

in the U.S., the changes are a small fraction of 1 per cent, as is evident
from Table 16. The same is generally true for Japan. On the other hand,
in several countries, particularly in some of the smaller ones, the im-
plied percentage changes in some sectors are substantially in excess of

1 per cent.

In terms of the labor-market adjustments that might be required,
the results thus suggest that large countries like the U.S. and Japan
would not experience any unusual difficulties. But some of the smaller
countries especially might experience adjustment problems between sectors
that would expand or contract in response to the tariff reductions. We
have already mentioned that our results are based upon the assumption that
the MIN tariff reductions wil} be made all at once. In fact, most of the
reductions will be phased in over a period up to a decade beginning in 1980.
It would thus appear that any adjustment problems that do occur should be
relatively ninor. .

Let us consider next the effects on prices. The modi:l generates
a series of price changes by sector in each country, and thete prices can
be averaged across sectors for individual countries. The detailed results
by sector are recorded in Appendix Tables E.l - E.4 for changes in export
prices, import prices, home prices, and an index of import and home prices.
The overall effects by country are summarized in Table 17.

The various price changes will occur in the following nanner. The

reductions in tariffs in the MIN will lead to increases in the world prices
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TABLE 17

PERCENTAGE PRICE AND EXICRANGE-RATE EPPECTIS UNDER PLEXIBLE EXCHANGE RATES IN THE
MAJOR INDUSTRIALIZED COUMNTRIES DOE TC TARIFP REDUCTIONS IN THE ATN

R IR I IEZSTSS IS fI1STEEEIZETIEEEIEESLSIICE IR ILISIEC TN IENIEESISIIESSTSS=IsIISASzz=ERS
EXPORT INPORT ECNE IEDEX OF INPORT EFPECTIVE
COUNTRY PRICES® PRICES® PRICES* AND RONME PRICES* EXCHAMGE RATE+
AUSTRALIA 0.18 -0.78 -0.05% -0.07 0.05
AUSTRIA 0.07 -2.0% -0.50 -0.73 0.00
CANADA 0.23 -1.67 -C.20 -0.29 0. 12
EUROPLAN CONMMUNITY 0.12 ~1.63 -C. 8 ~-0.37
BELGIUA-LUXENBOURG -0.50 -2.48 -C. 65 -0.98 0.57
DENMAKK -0.02 -1.99 -C.82 -0.62 0.17
FRANCE 0.22 =1. 47 -0.20 -0.30 -0.19
GEBMANY -0.00 -1.87 -0.33 =0.50 0.00
LBELAND -0.05 -2. 14 -C. 34 =0.52 0.22
1TALY 0. 24 -1.35 ~C. 16 -0.25 -J. 11
NETHERLANDS -0.25 -1.97 -0.8% -0.69 0.26
UNILTED KINGDON 0. 27 -1. 48 -C. 13 -0.20 -0.23
FINLAND 0. 24 -1.17 -0.20 -0.31 -0.09
JAPANR 0. 14 -1.07 -0.03 =0.05 0.12
MEM ZEALAND 0.29 -0.64 -0.10 -0.15 -0.05
NORWAY 0.28 -0.60 -0. 14 =0.22 -0.14
SWEDEM 0.06 -0.88 -0.21 -0.32 0.06
SUITZERLAWD -0.07 ~0.65 ~C. 18 -0.27 0. 16
UNITED STATES 0. 37 -0.87 ~0.04 -0.06 =0.25
ALL COUNIRIES 0.23 -1.21% -0.12 ~0.18

SAVERAGE POBR ALL ISIC SECTORS, WEIGHTED BY VALUE OF PRODUCTION.
¢POSITIVE SIGN MEANS APPREBCIATION; NEGATIVE SIGM MEANS DEPRECIATION,
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of tradable goods and thus to increases in export prices. There will be
further changes in export prices, both positive and negative, when the ex-
change rate responds to the initial trade-balance impact of the tariff
changes. The overall percentage changes in export prices by country as

a result of the MIN tariff reductions are indicated in the first col-
umn in Table 17, and they are all less than one per cent. Import prices
will be reduced when tariffs are lowered, and here the relative effects
are larger, as is evident in the second column of Table 17. Home prices
will also be lowered particularly as producers substitute towards cheaper
intermediate inputs, although the relative effects noted in the third -
column are small because of the greater size of the home as compared to
the foreign sector iA each country. The next column, which is an index
of the preceding two columns, indicates tha: domestic prices will tend

to fall as the result of the tariff reductions. The decline in the in-
dex is an estimated .06 per cent for the U.S. The de-

clines for most other countries are larger than for the U.S., though
none exceed on2 per cent.

Finally, it is of interest to consider the percentage exchange-
rate effects of the MIN tariff réductions. These are summarized in the
last column of Table 17. It will be recalled that these exchange-rate
changes are what the model estimates would be required to restore the
initial trade balance position for each country following the tariff re-
ductions. The detailed changes in exports and imports by ISIC sector
and country are recorded in Appendix Tables E.5 and E.6.

The percentage exchange-rate changes in Table 17 are measured as

changes in effective exchange rates, based upon 1976 trade for individual
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countries vis-a-vis the other countries and the rest of world. All
changes are shown to be a fraction of one per cent. The effective ex-
change rate of the U.S. records a depreciation of one quarter of one per
cent. Depreciztions are also noted for France, Italy, United

Kingdom, Finland, New Zealand, and Norway. The remaining countries show
small appreciations.

The general conclusion that emerges from our analysis is that the
MIN tariff reductions will have absolutely and relatively very small
effects on employment in the U.S. across sectors and overall. There may
be some very slight reduction in the average of U.S. import and home
prices as the result of the tariff reductions, and the U.S. effective ex-
change rate may depreciate marginally. Similar conclusions apply to the
other major industrialized countries, although some of the smaller coun-
tries might experience adjustment problems as employment expanded or
contracted in response to the tariff changes. Employment in the non-
tradable industries generally is most frequently adversely affected by
the tariff changes‘because of the substitutions that wiil occur in favor
of tradable goods that become relatively cheaper.

It is particularly noteworthy that the resu1t§ of our analysis are
broadly consistent with those obtained in our earlier studies in which
we had occasion to analyze the economic effects of alternative formulae
for tariff cutting in the MIN. See, in this regard, Deardorff et al.
(1977, 1979), which follow essentially the same model as is currently in
use but with 1970 as the reference year. The results noted above are
consistent also with those obtained by other investigators, such as Bald-

win et al. (1978), Brown and Whalley (1978), and Cline et al. (1978).
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While our model provides information on changes in prices and
changes in production, consumption, and trade, it does not leud itself
on conceptual grounds to analysis of the changes in economic welfare
t.hat would result from tariff reductions. We decided nonetheless to
develop some ad hoc procedures for welfare calculations. These procedures
were mentioned earlier and are discussed in greater detail in Appendix B
below. The one that we have used for tariff reductions is depicted in
Figure B.1l, and it is essentially similar to the static, partial-equili-
brium measures commonly used in the literature to calculate changes in
consumer and prpducer surplus.

The results of our calculations of the changes in economic welfare
are presented in Table 18. It can be seen that the absolute welfare gain
for the U.S. is $710 million. 1In relative terms, as a percentage of U.S.
gross domestic producc in 1976, the welfare gain is four one-hundredths
of one per cent (.04 per cent). The avsolute welfare gain for the Euro-
pean Community is S$1.4 billion, which is equal to one tenth of one per
cent (.10 per cent) of combined GDP. Canada's gain is
$294 million, which is .17 per cent of GDP. Japan's gain of $47 million,
which is very small, may reflect our use of prevailing rates which already
include the unilateral reductions in tariffs that were made prior to comn-
clusion of the MTM. The same is true for Australia. Of the 18 countries
shown in the table, only Germany and Switzerland experience negative
welfare changes and these are both small. The total static welfare gain
for all 18 countries combined is $2.6 billion, which is .06 per cent of
combined GDP.

It thus appears that tariff reductions will be beneficial to econo-

47+ 4 0aT9 e 6



64

TABLE 18

CHANGES IN BCONOMIC VELFARE IN THE NAJOB INCUSTRIALIZED COOUWTRIEBS
DUE TO TARIFPPF REDUCTIONS IN IHE NTN

sszz=scizssEzicoIITEET TS EISEEXEESEISSSIIESETIIEEEIaNsCTEsESISEasTEIsSs
CHANGE IN % or
ECONONIC WELPARE GROSS DONESTIC
COUNTRY (8ILL. $) PRODUCT
AUSTRALLA 22.5 0.03
AUSTRIA 52.2 0. 14
CaNADA 293.7 0.17
EUROPEAN COMMUNITY 1360.5 0. 10
BELGIUA-LUXENBOURG 153.8 0.23
DENNARK - 29,7 0.08
FRANCE 279.5 0.09
GERMANY -57.6 -.01
IRELAND 34,4 0.56
ITALY 177. 6 0. 11
NETHERLANDS 256. 9 0. 31
UNITED KIMGDON 476.2 0. 24
FINLAND 31.6 9.12
JAP2N " 87.3 0.01
NEW ZEALAND 24.6 0. 21
NORWAY 52. 0 0.18
SWEDEN 33.2 0.05
SWITZERLAND -35.7 -.06
UNITED STATES 709.8 0. 04
ALL COUMTRLES 2591. 8 0. 06

NOTE: CALCULATED BASED ON THE METHOD nEPICTEC IN APPEWDIX PIGURE B. 1.
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mic welfare in the U.S. and most of the other major industrialized coun-
tries. While these gains are small, it should be emphasized that they
are permanent. That is, consumers will benefit permanently from their
increuied consumption of lower-priced goods and producers will benefit
permanently from more efficient resource use in production. The nation
as a whole will therefore be better off as a consequence of the tariff
reductions in the MIN.

It is worth noting once again that our results are broadly consis-
tent with those obtained by other investigators. For example, Baldwin
et al. (1978, p. 21) estimated that aﬁ‘across-the-board SO‘Per cent multi-
lateral tariff reduction (with agriculture, food, textiles, wearing ap-
parel, and petroleum eiempted) in the MTN would yield a net stream of
future welfare gains to the U.S. in the amount of $1.1 billion (based on
1971 prices and using a discount rate of 10 per cent). Cline at al. (1978,
P. 99) estimated a static improvement in welfare for the U.S. of $947
million (in 1974 prices), based upon a tariff formula that was very close
ty the Swiss formula that we discussed. Cline et al. also estimated wel-
fare improvement for the foliowing countries: Canada, $227 million;
Japan, $283 million; and the European Community, $460 million. Our wel-
fare estimates (based on 1976) are evidently greater than
those of Cline et al. for Canada and the EC and lower for Japan. Finally,
we may note that Brown and Whalley (1978, p. 31) have estimated static
welfare gains (based on 1973), ueing the Swiss formula, as follows: U.S.,
$810 million; European Community, $1.5 billion; and Japan, $450 million.

It would take us tco far afield to account for the differences in

the welfare estimates nota2d. Our model differs conceptually in certain
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respects from the others, and we have used a somewhat different system of
data classification. In auy event, the important point is that the
various studies are in agreement that there are positive but small gains
in economic welfare to be obtained by the U S. and the other major indus-
trialized countries as a consequence of tariff reductions in the MIN.

We had occasion earlier in our introductory remarks to note that
not everyone in the society will benefit from tariff reductions. It is
possible that workers will be displaced because of competition from
increased imports and there may be an idling of physical capital in indi-
vidual industries. These costs of adjustment must be taken into account.
The only study that has considered these adjustment costs is Baldwin et al.
They estimated the adjustment costs of labor for the U.S. at $37 million
and of physical capital at $5 miilion, so that the net improvement in
economic welfare for the U.S. is still (in precent-value terms) in excess
of $§1 bill;l.on, althoug}) small in relation to GDP. Comparable estimates of
tka adjustment costs of tariff reductions are unfortunately not available
for other countries. But if the estimates for the U.S. are any guide,
these costs should not be ~of great importance elsewhere.

The foregoing remarks are not m.eant to imply that there will be no
industries adversely affected by the tariff reductions. A glance at
Tabies 15 and 16 above and Appendix Tables D.3 and D.4 will reveal that
there are particular industries in the U.S. and other countries that may
experience employment declines as a result of the MTN., The studies by
Baldwin et al. and Cline et al. also contain disaggregated information
on the sectors in the U.S. that may lose employment. Unfortunately, our

rasults for individual sectors cannot be compared directly with these
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other studies because our model is more complex in terms of making ex-
plicit allowance for general-equilibrium interactions and also our
system of data classification is somewhat different.

Thus, in terms of sector or industry detail, it might be difficult
to identify unambiguously the particular industries in the U.S. and else-
where that would be most vulnerable to competition from imports because
of the MiN tariff reductioms. For example, Baldwin et al. (1978, pp.
23-24) have identified 31 irndustries in the U.S. that might experizace
veduced labor requirements in excess of one per cent due to tariff re-
ductions in the MIN. Our results, which are much more aggregative and
based upon a more elaborate model than the one used by Baldwin et al.,
suggest that unemployment within broader manufacturing sectors would be
relatively smail and that most of the employment declines would occur
in the nontradable sectors. Therefore, if one wanted for policy purposes
to identify displaced workers that might be eligible for adjustment as-
sistance, it would clearly be difficult to select them from the non-
tradable industries. In any event, because of the small numbers of workers
involved and the fact that most of the tariff reductions will be phased
in over a period of years, problems of particular industries can be best
d2alt with by normal market growth and by existing programs designed oo

handle unemployment, welfare, and worker retraining and retirement.



IV. Effects of Changes in Nontariff Barriers

A great deal of attention has been devoted in the MIN to the dis-
cussion and fcrmulation of codes and agreements coucerning nontariff
measures. The codes deal with: safeguards; customs valuation; stan-
dards and technical regulations: government procurement; subsidies and
countervailing duties; and commercial counterfeiting. Commodity agree-
ments have been discussed for: dairy products; meat; coarse grains;
wheat; and the use of the wine-gallon method of tax and duty assessment.

While nontariff barriers may have important restrictive effects
upon trade, it is unfortunately difficult to measure these effects be-
cause of the lack of information. In order to fill this gap in infor-
mation, one approach adopted has been to compile data on the i:iequency
of use of nontariff measures by iadustry and sector, as, for example, in
Murray and Walter (1978). A similar approach is to determine the number
and type of complaints filed by a country's exporters. This latter type
of information was made available to us by STR and will be presented
below.

The difficulty nevertheless remains of determining what the trade and
employment impact may be if particular nontariff barriers are liberalized.
To shed at least some partial light on this, we have used our model to
analyze the effects of the concessions on agricultural products negoti-
ated in the MTN between the U.S. and the other major countries. In ad-
dition, we have analyzed the effects of the multilateral liberalization
of goveirnment procurement that may occur if the procurement code comes

into effect. Acceptance of the code on customs valuation may also have

(68)
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an impact on trade. We had hoped to analyze this impact as well but
unfortunately the sample of data that we obtained was fairly smsll and

not sufficiently representative.

Frequency Distribution of Complaints Filed with STR

In the course of the negotiations, STR invited U.S. exporters to
call to their attention any foreign nontariff measures that affected U.S.
exports adversely. During the period, 1975-78, STR received complaints
involving: (1) government procurement; (2) customs valuation; (3) in-
dustrial standards; (4) heaith and safety standards; (5) product and
content standards; and (6) marking, labelling, and packaging requirements.
These data are summarized by type of measure and region in Table 19.

Of the 340 complaints filed, health and safety standards accounted
for 41.8 per cent, government procurement, 18.8 per cent, industrial
standards 18.5 per cent, and customs valuation, 11.8 per cent. In terms
of regions, more than half of the complaints concerning government pro-
curement were directed to the European Community and Japan. These two
regions also accounted for 50 per cent of the complaints concerning cus-
toms valuation, more than 75 per cent of the complaints involving indus-
trial standards, and 40-50 per cent of the complaints for the other
measures.

The complaints have been classified by cector and region in Table
20. It is evident from the totals that about half of the total complaints
were connected with agricultural products (ISIC 1 and 310). Complaints
about government procurement were concentrated in electrical machinery

(ISIC 383), transport equipment (ISIC 384), and other manufactures (ISIC
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38A). Complaints about customs valuation were concentrated in chemicals
(ISIC 35A) and in durable manufactures (ISIC 381-38A)., Tables 19 and

20 thus provide some perspective on the regional and sectoral distri-
bution of complaints that U.S. exporters have filed concerning foreign
nontariff measures.

Presumably, exporters in foreign countries have been adversely af-
fected by U.S. nontariff measures. But such complaints have apparently
not been collected systematically by foreign governments. While the com—
plaint data reveal that there may be genuine and perhaps serious impedi-
ments to trade, there is unfortunately no way in which these data can be
utilized directly in ocur model to obtain estimates of the effects of
changes in nontariff measures.

Some information is available, however, on the agricultural con-
cessions negotiated between the U.S. and the other major industrialized
countries in the MIN. Also, we have some information on the total
amounts of government procurement that countéies have stated that they
will liberalize in order to permit foreign exporters greater access to
their markets. We shall analyze each of these matters in turn, using

nur model.

Agriculture

Agriculture has proven to be a stumbling block in previous rounds
of multilateral trade negotiations. This appears to be the case as well
for the present MIN. Countries protect their domestic agriculture for a
variety of reasons, including especially a desire to promote self suf-

ficiency, to prevent income disparities vis-a-vis other sectors of the
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economy, and to ease the process of adjustment within agriculture and
between agriculture and other sectors. Trade liberalization may there-
fore require changes in domestic agricultural policies that many
countries are reluctant to undertake.

In both the Kennedy Round and the MIN, the U.S. tried to link the
liberalization of trade in industrial and agricultural products. As
noted above, the U.S. is a major net exporter of food and food products
and would thus stand to benefit by reductions in foreign izport barriers.
The same is true for such other important agricultural exporting coun-
tries as Australia, Canada, and New Zealand. The focus of the agricul-
tural discussions in the MIN has been on the restrictive policies fol-
lowed by the European Community, with its Common Agricultural Policy, and
by Japan with regard especially to imports of beef and citrus fruits.
Efforts were also made in the MIN t¢ negotiate international commodity
agreements covering beef, dairy products, and wheat. Finally, the codes
on subsidies and countervailing duties, safeguards, and standards are all
relevant to agricultural trade.

It 18 beyond the scope of this report to review the agricultural
negotiations in detail. It appears, however, based upon studies by
Schnittker Associates (1979) and Houck (1979), that only very modest gains
have been made in the liberalization of agricultural trade.

According to Schnittker Associates, the U.S. obtained concessions
in the MIN on the following commodity groups: almonds, beef, canned
peaches and fruit cocktail, citrus, poulty, rice, soybeans and produncts,

tobacco, vegetable protein concentrates and isolates, and wine. In 1976,



74

exports of these products totaled $6.9 billion in comparison to total
U.S. agricultural exports of $23.0 billion. The value of exports to
countries from whom trade concessions were obtained was $1.9 billion,
which represented about 8 per cent of the tot:i just mentione:-.
Schnittker Associates calculated the increase id trade that would
take place for each commodity group from 1980 to the end of the transi-
tion period for the MIN in 1987, as ti« result both of reductions in
foreign tariffs and quantitative restrictioas. Since, in our model, we
have already made allowance for the ta-iff concessions on agricultural
products an( foodstuffs, we shall concentrate here only un the effects
of reductions in foreign NTB's. The results obtained by Schnittker As-
sociates are summarized by commodity group and count.y in Table 21. The
estimated total increase in U.S. agricultural exports was $305.7 million.
1t is evident that the increase was concentrated mainly in beef, citrus,
poultry, and soybeans and products. Japan accounted for about half of the
total estimated increase and the European Community for about one-fourth.
It should be noted that the U.S. made a number of other requests for con-
cessions, besides those listed in Table 20, from Japan, the EC, and other ’ »
countries, but these requests were denied.
Other countries acked the U.S. in turn for some concessions on
agricultural products. Several were granted, the most important one
being a change in the U.S. import quota on cheese. Schnittker As-
sociates estimated that this would result in an increase in cheese im-
poxts of 50,000 metric tons. Estimating very roughly that cheese sells

for about $2,000 per metric ton, we calculated that U.S. cheese imports
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would rise by $100 million as a result of tgis concession. The net in-
crease in U.S. agricultural exports as a result of the MIN concessions
was thus an estimated $205.7 miilion.

We presume that other agricultural concessions were granted by
individual countries in the MIN. But at the time of writirg, we could
not ascertain what these concessions were. We cannot as a consequence
determine what the economic effects might be of multilateral trade
liberalization in agricultural products. %We set ourselves accordingly
the more limited task of assessing the bilateral concessions involving
the U.S. that have been noted above.

We proceeded by treating the value of the bilateral concessions
"isted in Table 21 as a relaxation of import quotas in the agricultural
sector (ISIC 1) for each of the countries involved ard accordingly in-
cceased U.S. agricultural exports by the entire amount. The U.S. con-
cessions on cheese were treated as a relaxation of import quotas in the
food, beverages, and r.bacco sector (ISIC 310), and the total was al-
located to the exports of other countries on the basis of their shares
in the total value of U.S. cheese imports in 1976. The model was then
solved unde; conditions of fixed and flexible exchange rates and calcu-
lations made of the changes in the endogenous variables. For this pur-
pose, tariffs were assumed to be unchanged at their post-Kennedy Round
levels.

The detailed employment effects by ISIC sector and country are re-
corded in Appendix Tables D.5 and E.7 for fixed and flexible exchange

rates, respectively. These effects as well as the changes in welfare
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are summarized in Table 22. The agricultural concessinns are seen to
result in a 42,000 worker increase in U.S. agriculture (ISIC 1) and
11,000 workers overall under conditions of flexible exchange rates. The
reason for this difference is that workers will be attracted to agri-
culture and away from other sectors. Our estimated employment increase
in agriculture, it may be noted, is in excess of the 26,000 workers
increase estimated by Houck (1979, p. 64) in response to both the non-
tariff and tariff concessionms.

It is also evident from Table 22 that Canada experiences a negli-
gible decline in employment in agriculture and overall. In the EC and
Japan, employment in agriculture declines by 15,000 and 18,000 workers,
respectively, and 8,500 and 14,500 workers overall under conditions of
flexible exchange rates.

The change in economic welfare noted in Table 22 has been calcu-
lated according to the method depicted in Appendix Figure B.l. The agri-
cultural concessions will result in an estimated $231 million increase
in economic welfare in the U.S. under conditions of flexible exchange
rates. The gains for the European Community are $73 million and for Japan,
$31 million, while Canada experiences a small decline in welfare.

As should be clear from our analysis of the effects of the MIN
tariff reductions, the model provides information on changes in many other
endogenous variables such as export, import, and home prices by sectos
and effective exchange rates. These detailed results are not reproduced
for the agricultural concessions in the'report but are available from the

authors upon request.
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Table 22

Changes in Employment and Economic Welfare in the U.S. and Other Major Industrialized

Countries Due to Agricultural Concessions in the MTIN

Fixed Exchange Flexible Exchange
Country Rates Rates

Change in agricultural employment (000 workers)

Canada -1.2 -1.1
European Community -15.6 -14.9
Japan -18.0 -17.6
u.s. 42.1 41.7

Total change in employment (000 workers)

Canada -1.2 -0.4
European Community -13.2 -8.5
Japan -18.1 -14.5
u.s. 16.4 11.0

Change ‘n economic welfare ($ mill.)

Canada -$6.1 -$6.5
European Community 59.5 73.3
Japan 22.1 30.9
u.s. 222.3 231.4
Other countries 2.8 4.9

Total 300.6 334.0

Source: Employment effects, Tables D.5 and E.7.
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Even though the agricultural concessions obtained and granted by
the U.S. in the MIN appear modest, they nonetheless will result in an
improvewent in the nation's welfare. As in the case ¢f tariffs, this
constitutes a permanent improvement. It is also evident that other
countries will gain as well, although they may experience some adjust-
ment costs in terms of declining employment in agriculture. We mentioned
above the lack of information councerning other agricultural concessionsa
negotiated in the MIN. Presumably these concessions will result in still
additional (though small) benefits tc the countries involved. Finally,
we should mention the possible indirect benefits that may be derived
particularly from the various codes on nontariff barriers in the MIN that
are relevant to trade in agricultural products.

In conducting our analysis of the effects of the agricultural con-
cessions, we have assumed that tariffs remain at their pust-Kennedy Round
levels. This has enabled us to focus attention only on the agricultural
concessions themselves. More realistically, allowance should be made for
the changes in tariffs on agricultural products and also for those invol-
ving industrtal products, which will be introduced during the time that
the quantitative restrictions on agricultural products are being relaxed.
In Section V below, we shall therefore present the results, based on our
wodel, of the combined effects of the tariff changes and the liberalization
of agricultural import restrictions. This subsequent analysis will also
incorporate the liberalization of government procureme?t, to which we will

now turn.

47084 O - 78 « 7



Government Procurement

Government-procurement regulations embrace a variety of consider-
ations involving the terms of soliciting bids, the requirements placed
on bidders, the criteria for selecting bids and awarding contracts, and
the extent to which contract terms are publicized. These matters are
discussed in detail in Baldwin (1970, Ch. 3) and lie outside our- present
concern. The questinn is how onme can measure the impact of changes in
government procurement.

A possible procedure that has been followed by Baldwin (1970) and
subsequently by Lowinger (1976) and Cline et al. (1978) is to calculate
the difference between actual government imports and hypothetical govern~-
ment imports. The latter are estimated by applying nongovernment import
propensities by sector to total govermment expenditures. The difference
by sector between actual and hypothetical government imports is interpreted
as a measure of government discrimination in favor of domestic producers.
Summation across sectors then provides an indication of the overall dis-
criminatory impact of government procurement.

Our concern was not to measure the overall impact of discrimination
in government procurement, but rather what the impact would be of changes
in existing levels of procurement discriminat’on. For this purpose, we
relied on some informal and sketchy information on government procure-
ment that the major negotiating countries in the MIN had made available
to STR. This information was in the form of the total amount of non-
defense procurcement that countries had tentatively agreed to open to for-
eign suppliers for the purposes of bidding. The amocunts are indi:zred ia

Table 23. While some decail was available by sector, it was unfortunacely
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Table 23

Estimated Amount of Liberalization of Non-Defense Government Procurement by the Major
Industrialized Countries in the MIN
(Billions of Dollars)

Country Amount
]
Australia $ -
Austria -
’ Canada 1.0
European Community® 10.0
Belgium-Luxembourg 0.5
Denmark 0.3
France 2.4
Germany 3.4
Ireland -
Italy 1.3
™ Netherlands 0.6
United Kingdom 1.5
Finland® 0.6
Japanc 7.0
New Zealand . -
) Notwayb 0.7
Swedenb 1.7
* Switzerland 1.0
United States 11.0
Total $33.0

a"h'.n:al allocated to member countries based on 1976 GDP.
b'l‘otal for Nordic countries allocated based on 1976 GDP.

CEstimated based on aevs reports.
Source: Based on darz supplied by STR.



insufficient for our purposes. Although there has been some dispute
between the U.S. and Japan concerning the adequacy of Japan's offer, we
have assumed that this dispute will be settled in due course and all
the procurement offers will therefore be made multilaterally.

As the first step in our analysis, we sought to obtain any read-
ily available data on Government expenditures by sector from national
input-output tables. We were able in this regard to obtain 1967 data
for the U.S., 1970 data for France, Germany, Italy, Netherlands, and
the United Kingdom, 1971 data for Canada, and 1970 data for Japan. Each
country's input-output sectors were concorded wi;h the ISIC breakdown
used in our model, and the relative proportions of government expendi-
tures were calculated by sector and country. For those countries where
input-output data were not readily accessible, we applied the average
proportions for the eight countries noted. We assumed that the amount
that each country had earmarked for procurement liberalization would be
spent according to the expenditure proportions calculated, except for
gbvernment purchases of agricultural food, and petroleum products which
we assumed would not be affected.

The amounts of government imports by sector were determined on the
basis of the nongovernmental import propensities calculatad by our model.
This assumes that government imports were zero initially. To the extent
that this was in fact not the case, our procedure will overstate the ef-
fects of procurement liberalization. In any event, we then proceeded to
solve the model on the basis of these estimated changes in government

imports under conditions of fixed and flexible exchange rates, thus

determining all of the changes in the endogenous variables and thereafter
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calculating the changes in economic welfare. We assumed throughout

that tariffs remained at their post-Kennedy Round levels and that no
agricultural concessions had been made. This assumption will be relaxed
later when we analyze the entire MIN package.

The detailed employment effects of the procurement liberalization
by ISIC sector and country are recorded in Tables D.6 and E.8 for fixed
and flexible exchange rates, respectively. These effects together with
changes in economic welfare are summarized in Table 24. It is evident
that, under flexible emhanée rates, the employment effects are negli-
gible overall, whereas, under fixed rates, the European Community has
an overall increase of 23,000 workers and Japan an overall increase of
24,000 workers. These changes in employment are concentrated in the
durable goods industries (ISiC 371 - 38a).

’ The change in economic welfare noted at the bottom of Table 24
has been calculated based upon the method depicted in Appendix Figure B.2.
Under flexi'qle exchange rates, the U.S. experiences an estimated $616
million increase in economic welfare, Canada, $359 million, Japan, $286
million, and the EC member countries combined, $1.9 billioun. Germany's
welfare improvement alone was an estimated $697 million. The total for
all 18 countries was $4.4 billion.

We mentioned above that our estimated effects of government-pro-
curement liberalization are overstated in so far as we have assumed that
government imports were zero initialily. Unfortunately, we lacked sys-
tematic data on government imports so that we were not able to determine

how important this overstatement was. But assuming that it was not too
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Table 24

Changes in Employment and Economic Welfare in the U.S. and Other Major Industrialized
Countries Due to Liberalization of Government Procurement in the MIN

Fixed Zxchange Flexible Exchange
Country

Rates Rates
Change ‘n employment in durable goods sectors
(ISIC 371-38A) (000 workers)
Canada -5.5 -5.0
European Community 26.2 13.4
Japan 11.5 -1.1
u.s. ’ -3.4 -4.5
Total change in employment in all sectors
(000 workers)
"®  Canada -4.2 -2.7
European Community 23.2 3.2
Japan 24.3 1.9
U.S. 2.6 1.6
Change in economic welfare ($ mill.)
Canada $357.8 $359.3
European Community 1,953.3 1,917.5
Japan 328.7 286.4
U Norway 200.9 215.4
Sweden 470.0 508.9
Switzerland 387.6 411.3
U.s. 634.8 616.3
Other countries 119.7 _125.2
Total $4,452.8 $4,440.3

Source: Employment effects, Tables D.6 and E.8
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laxge, our results suggest that multilateral procurement liberalization
is likely to have comparatively small effects on employment in individual
sectors and overall and significantly positive effects on economic wel-
fare. As stressed alreiddy in connection with tariffs and agricultural
concessions, the gains in wvelfare would be permanent.

It bears repeating that, in our analysis of procurement liberal-
ization, we have aasumﬁé'that tariffs remained at their post-Kennedy
Round levels and that agricultural concesgions had not been made in the
MIN. We shall have occasion in Section V below to analyze the combined
effects of the MIN reductions in tariffs, agricultural concessions, and

procurement liberalization.

Customs Valuation

In caseg where it is difficult to detcrmine the actual price or the trans-
action value of imported goods, it becomes necessary to estimate such price or
value for purposes of levying import duties. This may in practice give con-
siderable discretion to customs officials and, deper.-‘ing upon how their dis-
cretion is exercised, it could result in substantial increases in the base on
which tariff rates are levied.

The issue of customs valuation has been troublesome both in the U.S. and
in other countries. Foreign exporters to the U.S. have singled out in parti-
cular the so-called American Selling Price (ASP) method of valuation, which has
required since 1922 that the tariff on benzenoid chewicals, rubber-soled foot-
wear, canned clams, and certain knit gloves be levied on the value of similar
products produced in the U.S. rather than on the price in the exporting country.

If the proposed code on customs valuation is approved by Congress, the ASP
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system will be abolished. It is our understanding that the removal of ASF and
thus the reduction of the implicit tariffs on the aforementioned goods we:e
taken into account in determining the balance of concessions made by the U.S.
and the other major countries as a result of the MIN. We have not attempted
therefore to determine separately what the economic effects of ASP elimination
would be. Rather, these effects will presumably have been captured already

by our analysis of the tariff reductions that have been negotiated.

Negotiation of the code covering customs valuation should be beneficial
to U.S. exports to the extent that other countries reduce or remove discretion-
ary uplifts that have been applied for customs purposes in levying tariffs. The
issue of customs valustion has been considered important enough that a number
of U.S. firms and trade associations has formed a Joint Industry Working Group
on Customs Valuation, under the directiomn of the Manager of Cusﬁoms & Inter-
national Trade Affairs of The Proctor & Gamble Company. In the hope that we
could quantify the economic effects of the customs-valuation code, members of
the Working Group were requestel on our behalf to supply whatever information
they might have on the percentage uplifts applied to U.S. exports. At the
time of writing, we had received responses from only six U.S. companies and
one trade association, all of which were involved primarily in the export of
pharmaceutical and che' .cal producfs. Since we could not determine how re-
presentative these responses were for other products, companies, sectors, and
countries, we decided against using our model to calculate the possible ef-
fects of removing customs uplifts.

It may nevertheless be of interest to summarize for the benefit of inter-
ested readers what little information was provided to us by the industry re-

presentatives, This information is summarized in Table 25. It can be seen
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.able &S

Selected Examples of Foreigu Uplifts in Customs Valustion

Country Product Percentage
Uplife
Industrialized

Countries
Austria Selected pharmaceuticals [1 3
Canada® Salacted pharmaceuticals [}
France Selected pharmaceuticals 0
Germany Selected pharmsceuticals 0
Italy S2lected phartaceuticals 6.0
Salected pharsaceuticals 5.0
Synthetic fibers 50.0
.l-pf*b Antibiotics in bulk 5.7
Cosmstic raw & packsging materials 1.0
Finished cosmetic products 7.0
Finished dermatological products 7.0
Nutritionals 4.0
Other pharmaceuticals 8.0
"Practically all" pharmacesticals, fas value 6.0
Netherlands Selected pharmaceuticals 0
Switzerland Salected pharmsccuticals 0
United Kingdom® Most antibiotics (BIN 29.44) 17.5
Erythromycia throcyanate (BTN 29,44) 126.0
Erythromycin ethyl succinate (BTN 29.44) 55.0
Anti-coagulants (BTN 39.06) 17.5
Disposable sets (BTN 90.17) 28.7
Selected pharmaceuticals 10.0

Reast of Wo:ld

Chile Selected pharmaceuticals, fob value 4.5
Greece Antibiotics 6.8
Indoneaia Many industries d
Mexico Selected pharmaceuticals .
spatnf All products 4.0
Intercompany transactions 4.0
All {mports from afff{liated companies 11.0

®anada wvas alleged by one respondent to use a "fair market value" system for
valuing msny types of impr.-i2 of manufactures, with uplifts of up to 20 per cent.

bAccotdin; to one respondent, Japan commonly applies uplifts in meny industries,
the actual amount being subject to negotiations from company to company. Another
respondent reported that, in pharmaceuticals where a royalty wuas to be paid by the
importer to a licensor outside Japan, an uplift of 20-30 per cent was common. This
was because Japanese law provided for a duty assessment to cover separate payment
of royalties.

cAccotding to ¢ne respondent, British customs authorities allegedly disregard
the price shown on the invoice. They rake the sales value of the goods imported
and then subtrract selling and administrative expsnses at a percentage which is
usually 17.5 per cent. This amount less the estimated dnty payable cousticutes
the dutiuhle value.

d'Jpnfu are. generally applied for many industries according to one respondent.
They take the f{orm of a "check price" for specific items, with duties being assessed
on the check price regardless of the actual value of the product.

eAccon'u.ng to one respc.dent, the Mexican customs authority figures the dutiable
value to be the higher of either the "established minimum legal price” or the actual
invoice price. Another respondent reported that official values were often deter-
mined on the basis of physical weight, which had no clear relation to variations
in the degree to which the imported good had been processed.

fOne respoundent alleged that uplifts in Spain seem to be directed at drugs
sore than otber industvies, with the perceutage uplift being subject to negotiation
by the company. This was described as effectively taking "the form of blackmail.”

Source: Based upon responses from corporate members of a Joint Industry Working
Group on Customs Valuation, under the direction of the Manager of Customs & Inter-
nat.onal Trade Affairs of The Proctor & Gamble Company.
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that uplifts on selected pharmaceuticals ranged from rero in several Western

Buropean countries to as much 2s 126.0 per cent in one instance in the U.K.

In order to form some idea of the increase in tariffs implied by customs up-
lifts and the reductions that would result from the removal of uplifts, we
present some illustrative calculations in Table 26. In column (1), we have
recorded some percentage uplifts that are based on the information in Table 25.
Column (2) refers to the weighted average, pre~MIN tariff on selected pharma-
ceuticals for each country shown and synthetic fibers for Italy only. Column
(3) is the implicit tariff, including the uplift, calculated on the basis of
unity plus the percentage uplift times the tariff rate in column (2). Column
(4) is the weighted average, post-MTN tariff on the products noted. Colummn

(5) is the percentage depth of cut in the tariff rate only, that is, the per-

centage difference berween columns (?) and (4). Column (6) is the per-
centage depth of cut, based upon the difference between the post- and pre-
MIN tariff and assuming that the custom: uplifft i3 removed.

Where the percentage uplift is relat:vely small, that is, in the 5-10
per cent range, the implicic tariff inclusive of the uplift and the percentage
depth of cut excluding the uplift are only marginally differert from the
calculations based .on the tariff rate only. Obviously when the uplift is 50
per cent or more, the implicit tariff and the effects of removing the uplift
are appreciably greater. Unfortunately, we do not have enough detailed and
systematic information by product and country to determine how pervasive and
important customs uplifts may be.l The iilustrative calculations in Table 26
suggest nevertheless that there could be substantial reductions in implicit
tariffs on particular products if uplifts were removed or reduced. This would

certainly be beneficial to the U.S. exporters involved.
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Table 26

Some Illustrative Calculations of the Implicit
Taxiff Effects of Customs Uplifts on Chemical Products

Pre~MIN— Post-MTN Percentage Cut
Customs Tariff Implicit nage Tariff Tariff Rate With Removal ‘of
Country Uplift Rate with Uplife Rate Only® Custons UplifeS
(1) ) (3) 3] (5) (6)
Italy d 4
Sel. pharmaceut. 5.0% 9.02 9.4% 5.92 34.4% 37.2%2
Synthetic fibers S50.0 12.4¢ 18.6 8.8¢" 29.0 52.7
Japan d d
Sel. pharmaceut. 5.0% 6.5 6.8 4.9 24,6 27.9
Sel. pharmaceut. 10.0 6.5 7.2 4.9 24.6 31.9
United Kingdom d d
Sel. pharmaceut. 20.0 9.0 10.8 5.9 34.4 45.4
Sel. pharmaceut. 50.0 9.0 13.5 5.9 34.4 56.3
Sel. pharmaceut. 125.0 9.0 20.2 5.9 34.4 70.8

3calculated as [unicy + (1)) x (2).
bAuunel reduction in tariff race only: {(2) - (4)] + (2).

CAssumes reduction in tariff rate coupled with removal of customs
uplife: [(3) ~ (4)] + (4).

dweighted average nominal rate on BTN 29.44, 39.06, and 90.17.
eﬂeighten average nominal rate on BTN 5101-5104 and 5601-5607.
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Other Nontaciff Barriers

We mentioned earlier that several codes have been developed in the
MTN to deal with a variety of nontariff barriers. Some of these codes will
not have an imnediate or clear impact on trade as a result of the MTN.
This would appear to be the case, for example, for the codes involving safe-
guards and standards and technical regulations. The code involving subsi-
dies and countervailing duties could have some impact, though how much and
with respect to which countries and sectors cannot be readily determined
given the present scate of knowledge. In addition to the codes, a series
of commodit'- agreements on particular agricultural products may emerge from
the MIN. Without more details on what these agreements will contain in terms
of their impact on prices, production, and trade, there is nothing that we
can contribute to their likely effects, at least in terms of what our model

can handle.
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lln this connection, one respondent replied:

"While I regrei that our circular did not elicit information
from a greater number of companies, the responses cited...
seem sufficient to show that uplifting is a common practice
in many countries. My contacts with our representatives.,.
suggest that nearly all have encountered the problem of
arbitrary valuations by foreign customs officials but may
have become inured to the practice. ...[L}legitimate ques-
tions may occasionally arise about the valuation of...intra-
company shipmeuts (of multirational corporations), but the
regularity of upward adjustments in some countries counsti-~
tutes an unjustifiable barrier to trade."

Another respondent noted: "...as you can appreciate, we
are not particularly anxious to have specific examples invelving our
products brought to the attention of the countries in which these prob-

lems have arisen."



V. Combined Effects of Reductions in Tariffs
and Nontariff Barriers

In the two preceding sections, we have analyzed separately the economic
effects of MIN tariff reductions, agricultural concessions, and the liberal-
ization of government procurement. We now propose to use our model to
determine the combined effects of the foregoing changes in tariffs and non-
tariff barriers. The point of looking at these combined effects is that all
of the changes noted will be made over the same time period, and it is impor-
tant therefore to counsider the interactions involved to the extent that our
model permits. The results to be presented below are therefore our best
estimates of the likely economic effects of the three major components of the
entire MIN package. There may be additional effects from some of the other
codes, commodity agreements, and aspects of the MIN that may change as tiwe
passes. But lacking any quantitative information on these matters, we camnnot
evaluate their econcmic significance at this time.

Also, in this section, we shall consider how sensitive the combined
results may be to certain key .parameters in the model. In this regard, we have
run three separate experiments, which will be reported below. In the first
experiment, we doubled all supply elasticities in order to determine how the
results would be affected if production were made more responsive to price
changes. The second experiment involved doubling all elasticities of substi-
tution between imported and home goods. This will enable us to determine
how the increased responsiveness of consumers and producers to relative price
changes will affect the results. The final experiment involved a combina-
tion of the two preceding omes, cﬂat is, we doubled both the elasticities of

supply and substitution.

(82)
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Economic Effects of the Combined Reductions in MTN Tariffs and NTB's

Since we have previously discussed our model and its solution pro-
cedure, we will not repeat these details since everything stated earlicr
applies here. What we did essentially was to introduce as exogenous changes
in the model the “ ‘i tariff reductions, agricultural concassions, and pro-
curement liber: .ica Y.a. The model was then solved for the changes in the
endogenousg v: :iabicc; and we also calculated the changes in economic welfare.
Results were obtained for both the fixed and flexible exchange-rate versions
of the model.

The effects on employment by ISIC sector and country under fixed ex-
change rates are recorded in Appendix Tables D.7 -~ D.10. It can be seen
from these tables that the combined effects of the MIN reductions in tar-
iffs and NTB's will result in a deterloration of the U.S. balance of trade
and an overall decline in employment of 28.1 thousand workers. Other
countries that experienced a deterioration in their trade balance included:
Canada, Finland, France, New Zealand, Norway, Sweden, Switzerland, and
the U.K. The remaining countries experienced an improvement in their
balance of trade.

All count‘r:ies experienced an overa}l increase in employment except
Canada, Norway, Sweden, Switzerland, and the U.S. For the combined EC,
this increase amounted to 174.5 thousand workers and for Japan, 13.5

thousand workers. It is evident from Table D.10 that, except for the
small countries, the total employment changes were all substantially
less than one per cent of the 1976 level of employment. For the U.S.,

the decline in employmrnt was an estimated .03 per cent of total employ-
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ment. Readers interested in details on the charges in trade and employ-
ment by sector and country should consult Tables D.9 and D.10.

We turn now to the combined effects of the MIN reductions in tariffs
and NTB's under conditions of flexible exchange rates. The absolute and
Ttelative employment effects by sector and country are recorded in Tables
27 and 28. The effects on the U.S. are seen once again to be very small
across sectors. There 1s an increase in employment errall of 15.0 thou-
sand workers, which is a very small fraction (.02 per cent) of total 1976
employment. The largest increases, inthousands of workers, are recorded
for: agriculture (55.4), chemicals (3.7), irom and steel (1.1), non=-
electrical machinery (7.3), and transport equipment (3.2). Negative em-
ployment effects are recnrded for: food, beverages, and tobacco (-2.0),
textiles (-1.3), wearing apparel (-5.2), nonmetallic minerals (-1.2),
electrical machinery (-1.0), miscellaneous manufactures (-10.6), and
for all the nontradable industries except mining and quarrying. These
results evidently parallel closely the results noted earlier in Table 15
for tariff reductions alone.

The effects on the tradable industries in the other countries cair be
read irom the details in Tables 27 and 28. Japan records employment in-
creases, in thousands of workers, in: food, beverages, and tobacco (1.4),
nonmetallic minerals (1l.2), metal products (3.0), electrical machinery (5.8),
transport equipment (3.3), and miscellaneous manufactures (1.6), and de-

clines in agriculture (-14.9), textiles (~4.4), and nonelectrical machinery
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(-3.1). West Germany has employment increases in: food, beverages, and
tobacco (4.5), textiles and wearing apparel (7.7), furniture (1.4),
chemicals (5.2), and metal products, machinery, transport equipment, and
miscellaneous manufactures (42.2), and declines in agriculture {(-2.6),
leather (-1.5), paper and paper products (-2.3), and nonferrous metals
(~0.9). Canada has employment increases in: agriculture (1.9), wood
products (l1l.4), paper and paper products (2.9), nonelectrical machinery
(0.9), and transport equipment (1.9), and a decline especially in metal
products (-2.6).

As we have noted already in our earlier discussion, individual coun-
tries will vary in terms of the particular tradable industries that will
experience employment increases or declines as the result of the MIN re-
ductions in tariffs .ad NTB's. It is again evident that the nontradable
industries will be adversely affected because of the switch towards the
tradable industries where relative prices are lowered because of the MIN
reductions. It is also clear that the absolute and percentage employment
effects are comparatively small in most instances in the U.S., except in
agriculture where there is an increase of 1.7 per cent in employment.

The largest percentage declines are (.4 per cent in wearing apparel and
0.8 per cent in miscellaneous manufactures. All of the changes in Japan
are again comparatively small, but there are numerous instances especially
in the smaller countries where the implied percentage changes (both posi-
tive and negative) are substantially greater than 1 per cent. But even in
these cases, the phasing of the MTN reductions will minimize any unusual
difficulties in adjustment in the short run.

Let us now consider the effects on prices. The detailed results by

sector are recorded in Appendix Tebles E.9 - E.12 for changes in export
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prices, iwmport prices, home prices, and an index of import aud home prices.

The overall effects by country are summarized in Table 29. The overall
percentage changes in export prices by country are all less than

per cent. The percentage changes in import prices are all aegative and in
several instances substaintialiy in excess of one per ceat. The percentage
changes in home prices are also all negative and fairly small, as is the

case for the index of import and home prices. The decline in this index is

an estimated seven one-hundredths of one per cent for the U.S., but is more sig-
nificantly negative for several other countries.

The percentage exchange-rate effects are listed in the last column of
Table 29. As mentioned earlier, these are measured as changes in effective
exchange rates. They are all a fraction of one per cent. The rate for the
U.S. shows a depreciation of two-tenths of one per cent. The detailed changes
in exports and imports by ISIC sector and country are recorded in Appendix
Tables E.13 and E.l4. These changes in trade are what is required in the
model to restore each country's trade balance to its initial level.

Let us consider finally the effects on economic welfare of the MIN
reductions in tariffs and NTB's. The results are presented in Table 30. The
first column corresponds to the method of calculation depicted in Figure
B.1l and the second to Figure B.2. The difference between them reflects
the importance of shifts in the demand function for imports due especially
to the liberalization of government procurement. It should also be recalled
that our welfare calcula;ion of procurement liberalization had an upward
bias because we had not made any allowance, because of data limitatiomns,
for actual government imports. In this respect therefore, the calculations

in Table 30 based on the second method will also be overstated.
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TABLE 2§
PERCENTAGE PRICE AND BXCHANGE-BATE EFFECTS UNDER PLEXIBLE EXCHAMNGE RATES IN rHE
HAJOR IWNDUSTRIALIZED COUNTRIES CUE TIC TRE COMBINED EPPECTS OF
REDUOCTIONS IN TARIFFS AND NIB*S IJ THE AT

EXPORT INPORT FCRE INDEX OF INPORT BPPECTIVE
couNTRY PRICES® PRICES®* PRICES¢ AND HOME PRICES* EXCHANGE RATEe
AUSTRALIA 0.16 -0.88 -0.05 -0.07 0.06
AUSTRIA 0.08 -2, 14 -C.50 -0.74 0.4
CANADA 0. 33 -1.56 -C.95 -0.28 0.04
EUKOPEAN COBMUNITY 0.16 -1.59 -0.39 -0.39

BELGIUN-LUXENBOURG -0.38 ~2.38 -3. 56 -0.99 0.51
DENMARK 0.21 -1.79 -0.73 -0.57 0.07
PRANCE 0.28 -1.42 -0.22 -0.30 -0.19
GERMANY 0.06 -1.79 -C.38 -0.53 0.07
IRELAND -0.10 -2.19 -0.35 -0.53 0.26
ITALY 0.24 -1.33 ~0.20 -0.26 -0.05
METHERLANDS -0. 21 -1.96 -C.60 -0.7M 0.28
UNITEJ KINGDON 0.29 -1. 47 -0. 15 -0.22 -0.13
FIMLAND 0.67 -0.87 =-0.27 -0.23 -0.26
JAPAN 0.13 -1.01 -(.06 -0.08 0.20
MEW ZEALAND 0.26 -0.73 -0.09 -0.14 -0.01
NORWAY 0.89 -0.09 -0.80 -0.10 -0.5%
SWEDEW 0.438 -0.46 -(.90 -0.33 -0.22
SWITZERLAND 0.3 -0. 31 -7.78 -0.37 -0.08
ONITED STATES 0.80 -0.97 -0.05 -0.07 -0.20
ALL COUNTRIES 0.43 -1.21 -C.27 -0.20

SAVERAGE FOR ALL ISIC SECTORS, WERIGHTEL BY VALUE COP PRODUCTION.
¢POSITIVE 3IGY MEANS APPRECIATION; WEGATIVE SIGN HEANS DEPRECIATION.
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TABLE 30

CHANGES IN ECONOMIC VELFARE TN THE NAJOR INCUSTRIALIZED COUNTRIES DUE TO THE
CIA3INED EFFECTS OF REDUCTIONS IN TARIFPS AND NTB*S IN THE ATH

SE2CECCIXAISISSIICSZSISTRSSCICTSCETSISRSIRTEIR = = EEEEETEIEEEACSRERER
CHANGE 1M % or
ECONORIC WELFARE GROSS DOHBESTIC
COUNIRY (AILL. $) PRODUCT
HETHOD 1 BETROL 2 NETHOD 1 RETHOD 2
AUSTRALIA 7.2 13.2 0.01 0.01%
AUSTRIA 52.6 25.7 0. 18 0.07
CANADA 286.6 608.9 0.17 .35
BUROPEAN CONHUNITY 1648.8 33N.3 0.13 | 0.26
BELGIUM-LUXEMBOURG 178.1 533.4 0.27 0.80
DENNARK 27.% 119.13 0.07 0.32
FBANCE 313.2 603. € 0.10 0. 19
GEBBANY 97.8 665. 1 0.02 0.15
IBELAND 42.5 81.2 0.53 0.52
ITALY 201.6 327.7 0.12 0.20
NETHERLANDS 268.9 878, 1 0.32 0.57
UNITED KINGDON 319.5 612.9 0.27 0.31
PINLAMND 40.7 16%. & 0.16 0.65
JAPAN 157.0 357.7 0.03 0.07
NEW ZEALAND 22.4 15. 6 0.19 0. 14
NORVWAY 38.1 251.1 0.13 0.88
SWEDEWN 71.2 551.2 0.1 0.8s%
SWITZERLAND -2.4 372.1 -0.00 0.67
UMNITED STATES 1001.1 1862.0 0.06 0.09
ALL COUNTRIES 3323.2 7200.5 0.08 0.18

NOTE: POR THE METHODS OF CALCDLATION, SEE APPENDIX B.
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It is evident from Table 30 that the absolute welfare gain for the
U.S. is between $1.0 and $1.5 billion, which, in relative terms, is equal
to between .06 and .09 per ceant c¢f gross domestic product in 1976. The
absolute welfare gain for the European Community is between $1.6 and $3.4
billion, which is between .13 and .26 per cent of GDP for the combined
EC. Canada's gain is between $287 and $609 million, which is .17 to .35
per cent of GDP. Japan's gain is between $157 and $358 million, which, as
noced previously, may reflect our use of prevailing tariff rates that al-
ready included unilateral reductions prior to the MTN. The total welfare
gain for all 18 countries combined 1s between $3.3 and $7.2 billion, which
is between .08 and .18 per cent of combined GDP. Our earlier conclusion
about the positive welfare benefits to be derived from each change separately
is thus reinforced by the combined effects of the changes in tariffs and
NTB's.

In conclusion, it may be useful to summarize our major results for
each change separately and the combined effects. This is dome in Table 31,
which presents the overall employment, welfare, and price effects for each
of the major countries and the EC combined. It can be seen that the tariff
reductions dominate the employment and price-index results, while both the
tariff reductions and procurement liberalization contribute substantially
to the increase in economic welfare. This summary in Table 31 is the net
result of all the detailed changes that occur in the individual tradable
and nontradable industries. The reader interested in these detailed changes

is referred to the relevant tables in the text zbove and in the appendices.
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Sensitivity of Results to Changes in Parameters

The question naturally arises as to how sensitive our results may be
to certain key parameters in the model. In order to teat for sensitivity,
we ran three separate experiments. Wa first doubled all supply elastici-
ties, then doubled all elasticities of substitution between home and impor-
ted goods (with the original supply elasticities unchanged), and finally
doubled both supply and substitution elasticities. For each of these caseas,
we considered the combined effects of the MIN tariff reductions, agricul-~
tural concessions, and liberalization of government procurement that were
analyzed in the immediately preceding discussion. The results are cowpared
for the overall employment and welfare changes for the major countries in
Table 32.

Doubling the supply elasticities has the effect of enlarging the over-
all employment increases for the European Community and the U.S. and making
Japan's negative employment greater. The additional supply responses thus
appear to generate larger net changes in total employment, but the effects
are clearly comparatively small. The welfare effects basad on method 1 are
reduced somevhat with the higher supply elasticities, but these effects move
in both.di;e:cions using method 2. Omn the whole, the welfare effects do not
appear unusually sensitive to the increased supply elasticities.

Doubling the elasticities of substitution between imported and home
goods has a negligible effect on the overall netAchanges in employment and
on economic welfare using method 1. However, the welfare effects based on
method 2 appear to be rather sensitive to the doubling of the substitution

elasticities. Since method 2 is premised on the idea of a shift in the
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Table 32

Sensitivity of Eaployment and Welfare Effects of the Combined Reductions in Tariffs

and NTB's in the MIN ro Doubling of Supply and Substitution Elasticities

Effects

Doubling

with Given Supply

Elasticities Elasticitses

Effects of
Doubling

Doubling both
Subscitution Supply and Substi-
Elasticities tution Elasticities

Total employment (000 workers)

Canada 2.2
European Community 116.1
Japan -11.6
u.s. 15.0

Economic welfare - method 1

(mill., of dollars)

Canada 286.6
European Community 1648.8
Japan 157.0
u.s. 1001.1

Economic welfare - method 2

(mill. of dollars)

Canada 608.9
Suropean Community 3377.3
Japan 357.7
U.s. 1462.0

3.5
164.4
-24.4

34.8

300.4
1597.5
81.8
847.1

645.4
3641.2
282.8
1339.5

1.3
114.1
-8.7
10.1

319.6
1836.1
189.9
1087.9

775.2
5135.1
518.9
2189.5

2.4
151.1
-23.1

3.1

340.1
1855.3
119.2
960.0

898.1
6012.8
450.2
2325.4
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demand function (see Figure B.2), the higher substitution elasticities imply
a shift of a more alastic schedule and thus a greater welfare effect.

Finally, the effects of doubling both the elasticities of supply
and substicution can be seen by comparing the first and last columms in
Table 32. The effects on overall net employment are comparatively minor,
as are the effects on economic welfare using method 1. Doubling the elas-
ticities further increases the calculation of economic welfare based on
method 2, ostensibly because both the supply and demand schelules become
more elastic and the quantity changes larger.

It should be pointed out that the elasticities of supply and subs-
titution used in our model have been derived from empirical data. The
supply elasticities for each sector are based on the elasticity of substi-
tution between capital and labor, labor's share of value added from the
1967 U.S. input-output table, and value added as a fraction of total produc~-
tion. The elasticities of substitution for each sector are based on import
shares of total consumption and elasticities of import demand. The elasti-
cities used in the model are thus reasonabiy firmly grounded on realistic
data, and our confidence in the model is enhanced by the comparative stabi-
lity of the overall employment effects even with sizable parameter changes.
By the same token, our welfare calculations have more of an ad hoc quality
to them since they are not derived in a rigorous theoretical manner from
the model itself. It is nevertheless noteworthy that the calculations based
on method 1, which assumes given lzzand and supply functions and is most
appropriate for changes in tariffs and agricultural and other quotas, yields
fairly stable results. The same cannot be said, however, for the welfare

calculations based on method 2, which assumes an implicit shift in demand.
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We do not have as much confidence in this second calculation therefore

as in the first. This is aside from the fact that the second \elfare

calculation is in any event an overestimate of the procurement-liberali-

zation effect because data on government imports were not available.



VI. Effects on the Rest of World

As mentioned above, the rest of world is included as an aggregate to close
the model. We do not attempt accordingly to treat any rest-of-world coun-
tries or regions explicitly. The rest of world is assumed to respond on the
supply side nevertheless as world prices change in particular sectors as a
result of reductions in tariffs and NTB's, and there will be further supply res-
ponses as exchange rates adjust in the model to restore the initial trade~
balance positions in each of the 18 industrialized countries.

In the current version of the model, the rest-of-world trade balance is
held constant under conditions of both fixed and flexible exchange rates. Under
fixed rates, it is assumed that rest-of-world imports are subject to rigid res-
triction in the form of import licemses, which are adjusted in proportion to
initial imports so as just to exhaust available foreign exchange. Under flex-
ible rates, we assumed a rest-of-world excess demand function for each tradable
industry, depending on the world price in that industry and a rest-of-world ex-
change rate. The latter was then assumed to adjust to hold the rest-of-world
trade balance constant.

The thrust of the foregoing assumptions is that the rest-of-world's net
contribution to ail world markets togather is held constant and the influence
of the rest of world on the aggregate performance of the 18 industrialized
countries is of negligible importance. But at the level of an individual in-u
dustry, the presence of the rest of world can be a significant factor for world
markets. Thus, the assumed constancy of the rest-of-world trade balance by
no means prevents rest-of-world exports, say, from expanding in one sector

while contracting in another.

(109)



110

One of the major concerns in the Kennedy Round and earlier GATT negotia-
tions was that tariff reductions were concentrated primarily on industrial pro-
ducts of export interest to the major industrialized countries that were the
chief parties in the negotiations. This implies that the tariff rates in the
industrialized countries are lower on industrial products traded among them-
selves and higher on products of the rest-of-world. Also, it means that tar-
iffs have been changed differentially between the industrialized countries and
the rest of world. We shall investigate this matter with respect to the MIN
tariff reductions in what follows, and thereafter examine some of the effects

that the reductions in tariffs and NTB's may have on the rest of world.

Industrial-Country Tariffs on Regt—-of-World Imports

To provide some indication of the tariff levels of the industrial coun-
tires vis-a-vis the rest of world, we weighted the post-Kennedy Round tariff
rates on industrial products, the MIN offer rates, and the percentage depth
of cuts for each of the 18 countries by total imports (excluding petroleum)
from the other industrialized countries and from the rest of world, respective-
ly. The results are given in Appendix Tables C.9 - C.1l4. A comparison of the
weighted average tariffs and depths of cut for the individual countries is
presented in Table 33. It is especially noteworthy that post-Kennedy Round
average tariffs onm industrial products tended to be lower for the European
Community and Japan when weighted by own-country imports from rest-of-world than
by imports from other industrialized countries. The opposite was the case for
Canada and the U.S. Of course, these results reflect differences in rhe com-
positions of imports from the two types of supplying countries. But, in any
event, if does not bear out the contention that the rest-of-world faces overall

tariffs on industrial products that are higher than what industrial countries
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TABLE 33

WEIGHTED AVERAGE TABIPFS OF INDUSTRIAL PRCLUCTS AWD DEPTH OF CUT
BY THE BAJOR INDUSTRIALIZED COUNTRIES 1IN THE NTN
WEXIGHTED BY TOTAL (EXCLUDING PEIRCLREUE) IARPORTS PROA

OTHER IMDUSTRIALIZED COUNTRIES (OIC) AND REST OF WORLD (ROW)

RS EEEEIEIEIIIIEE SR ERRINERIEINERSCITRIEERTRTRAER === 2= s xx
AVERAGE AVERAGE AVERAGE
POST-KENWEDY ETE OFFERR PERCENTACE
ROUND TABIPP BATE TARIPP DEPTH OF CUT
COUNTRY 0IC ROW cIC ’oW 0I1C ROoW
AUSTRALIA 15.9% 16.6% 15.5% 16.3% 2.7% 1.9
AUSTRIA 15.9 10.6 12.4 9.0 22.1 1489
CANADA 6.8 12.3 4.7 10.1 30.9 18.5
BUROPEAN COMBUNITY
BELGIUN-LUXENBOURG 8.7 3.3 6.2 2.8 28.5 26.9
DENMARBRK 8.9 9.8 6.5 7.2 26. 2 26..1
FRANCE 8.8 5.7 €.3 8.2 27.86 26.6
GERNANY 9.0 7.8 6.8 5.5 28. 2 26. 4
LRELAND 9.5 7.6 7.0 5.5 26.3 28.3
ITALY 8.0 4.5 €.8 3.2 26.7 28.8
METHERLANDS 9.3 7.4 6.8 5.5 27.2 253
UNITED KINGDOM 7.7 5.2 S5 3.8 28.0 27.9
FINLAND 9.8 8.0 7.3 6.8 26.2 20.2
JAPAN 8.5 3.1 3.0 2.7 32.8 1.7
NEW ZEALAND 19.2 121 16.9 1.3 12.3 5.4
NORWAY 6.9 6.5 S.1 5.6 25.5 183
SWEDEN 6.4 6.5 8.9 5.6 28,8 12.8
SWITZERLAND 3.9 4.0 3.1 3.1 21.2 23.8
UNITED STATBS 5.4 8.4 3.4 5.8 37.2 32

ALL COUNTRIEBS 7.9 6.7 5.8 5.0 27.2 2u.8

47084 O « 19 - 9
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themselves face. The same holds true for the weighted-average MIN offer
rates indicated in the third and fourth columns.

It can be seen in the last two columns of Table 33 that the weighted
percentage depth of cut by the U.S. and the Eurcpean Community was roughly
the same based upon imports from the other industrialized countries and rest
of world. This was not the case for Austria, Canada, Finland, Japan, New
Zealand, Norway, and Sweden, where the depth of cut was somewhat greater
when weighted by imports from the other industrislized countries. The
evideice is thus mixed on whether weighted-average tariffs on industrial pro-
ducts are being reduced systematically more for the industrialized countries
than the rest of world. There may of course be differences in rates by sec-
tor that are important. It also should be noted that there may be substan-
tial nontariff barriers on both industrial and primary products of interest
to the rest of world. The reader interested in such comparisons is referred

to Appendix Tables C.7 and C.9 - C.1l4.

Changes in Net Exports by Sector of Rest of World

We present in Table 34 the changes in net exports by sector for the rest
of world as a consequence of the reductions in tariffs in the MIN and the
combined effects of the reductions in tariffs, the agricultural concessions,
and the liberalization of government procurement. For the tariff reductions
only, there are declines in textiles, leather and leather products, foot-
wear, paper and paper products, products of petroleum and coal, nonferrous
metals, and nomelectrical machinery. Some of these sectors are of course sub-

ject to varying amounts of quantitative restrictions in the iadustrialized
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Table 34

Changes in Net Exports of Rest of World in Response
to Reductions in Tariffs in the MIN and the Combined
Reductions in Tariffs and NTB's

(Millions of Dullars)

——
Tariff Combined
Reductions Reductions in
181 Industry Only Tariffs and NTB's
1 Agriculture, forestry, & fishing $ 76.6 $ 44.1
310 Food, beverages, and tobacco 23.7 -29.0
321 Textiles -77.3 -67.8
322 Wearing apparel 15.1 15.8
323 Leather and leathe. products . =20.7 0.6
324 Footwear -51.5 -55.3
331 Wood and wood products 16.9 25.2
332 Furniture 14.0 16.7
341 Paper and paper products -4.4 -3.9
342 Printing and publishing . 2.4 4.4
35A Chemicals 43.1 55.7
358 Products of Petroleum and coal ~176.1 -81.9
355 Rubber products 31.5 43.8
36A Nonmetallic mineral products 21.4 28.0
362 Glass and glass products 3.6 3.2
371  Irom and steel ' -0.5 3.5
3n2 Nonferrous metals -33.1 -31.1
381 Metal products 25.9 29.3
382  Nonelectrical machinery -4.2 7.6
383 Electrical machinery $2.0 90.8
384 Transport equipment 8.6 21.8
38 Miscellaneous manufactures 123.0 . 184.9
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countries. Thus, even though tariffs may be reduced in tnese industries,
trade will not respond to the extent that the quantitative restrictions are
binding.

The single largest increase in net exports of the rest of world is in
miscellaneous manufactures. There are also positive effects on rest-of-world
net exports in agriculture and food products, wearing apparel, wood products
and furniture, chemicals, rubber products, nonmetallic mineral products, metal
products, electrical machinery, and transport equipment.

The combined reductions in tariffs and NTB's in the second columm of
Table 34 produce similar effects on rest-of-world net exports as tariff re-
ductions alone. The main difference is that net exports of {ood, beverages,
and tobacco become negative and net exports of leather and leather products,
iron and steel, and nonelectrical machinery become positive. There are subs-
tantial increases in the net exports of wood products and furniture, chemicals,
rubber products, nonmetallic mineral products, electrical machinery, trans-
port z2quipment, and miscellaneous manufactures.

' The effects on individual countries and regionms in the rest of world

will thus depend on which of their tradable industries are most affected by the
reductions in tariffs and NTB's in the major industrialized countries. If in-
formation were readily available, it might also be possible toc determine how
rest-of-world countries and regions would respond on the demand side as their:
exports and foreign-exchange earnings changed. [inally, if we had information

on domestic production and employment, including input-output relationships,
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and on tariffs aad NTB's, we could determine how employment and prices would
change in individual countries just as we have dune for the industrialized
countries. Unfortunately, our model is not capable in its present form of
providing this type of detail for the effectez on the rest of world. The best
ve can do is to idantify which sectors will be affected positively or negati-

vely for the rest of world in the aggregate, as in Table 34,



VII. Summary

The Tokyo Round of Multilateral Trade Negotiations (MIN) has resulted

in agreements to reduce tariffs significantly, to eliminate or reduce the

scope of a number of nontariff barriers, and to alter or formalize certain
codes of intermational economic behavior in ways that should help to liberal-
ize trade even further in the future. Our study hass attempted, as far as pos-
sible, to quantify all but the last of these aspects of the negotiatiomns. 1In
particular, we have estimated the effects on empioyment, prices, exchange rates,
and welfare both of the negotiated tariff reductions and of those changes

in nontariff barriers that we were able to quantify. The results, by and large,
agree with earlier studies which have found the effects of trade liberaliza-
tion to be beneficial but rather small. In particular, it is unlikely that im-
plementation of the negotiated changes will cause significant dislocation in
labor merkets, especially in the U.S.

Part of our study has sought merely to describe the barriers to trade

and the changes in them that have been negotiated in the MIN. But our primary
purpose has been to obtain quantitative estimates of the effects of these
changes, especially as they pertain to levels of employment within the various
industries and countries that will be affected by the negotiations. To this
end we have updated and then applied a large computational model of world prodf
uction and trade that we have developed and used for other purposes in re-

cent years at the University of Michigan. The model includes explicit
markets for 22 tradable and 7 nontradable industries, which together provide
exhaustive coverage of world production. These markets are cleared both na-
tionally, for each of the 18 major industrialized countries, and intermation-

ally, to capture trade among these countries and between them and the rest of

(116)
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the world. Excha;gn rates are also included in the model and may be either
held fixed or allowed to vary to clear markets for foreign exchange. Once a
given sat of changes in, say, tariffs or nontariff barriers is plugged into
the model, it can be solved for the resulting changes in output, prices, trade
and employment for each of the 29 industries and 18 countries. Exchange-rate
changes for each country are also calculated, as is a rather ad hoc measure of
economic welfare.

We applied the model first to the tariff changes that have been negoti-
ated in the MIN. These changes, which were made availabie to us by the Qffice
of the U.S. Special Trade Representative, show an average depth of cut on
industrial products of about 26 per cent. Most of the countries participating
in the MIN agreed to use somc variant of the Swiss formula as the starting
point for negotiating. In the end, the tariff cuts offered by the United States
show a Jepth of cut that is fairly close to what would have been obtained under
the Swiss formula. All other countries, however, offered noticeably smaller
average cuts than they would have using the formula. As a result, the negoti-
ated tariff cuts are somewhat larger for the U.S. than for such important
trading entities as the European Community and Japan.

Given these differences in the negotiated tariff cuts, our model suggests,
under fixed exchange rates, a deterioration in the U.S. balance of trade and a
small absolute decline in employment as a result of the tariff cuts. However,
this decline in employment amounts to only .05 per ceut of the U.S. labor
force, and indeed the decline becomes an increase when we allow the exchange
rate to adjust. Under flexible exchange rates, then, the results
of our model suggest that the negoﬁiated tariff cuts will cause:

(1) employment to rise in all countries excépc Switzerlaud; (2) a
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very small depreciation of the dollar; (3) import and therefore consumer
prices to fall ip all countries; and (4) welfare to improve in all countries
except Germany and Switzerland. In most cases, however, these changes are
sufficiently small so that they would probably not be roticed when accompanied

by all of the other changes that constantly occur in a dynamic economy.

Nontariff barriers are in general much more difficult to quantify than are
tariffs. Based on complaints filed with STR, we constructed an inventory of such
barriers as faced by American exporters, but this inventory could not be used to
make numerical estimates of their sizes or effects. Therefore, in our esti-
mates, we have focused on two specific NTB's for which numerical information was
available., The first pertains to trade in agricultural commodities, for which the
U.5. has obtained concessions from most of its trading partners in the form of
increased import quotas. In return, the U.S. has ag_reed to permit more
imports of cheese under quota. The second NTB for which quantitative information
was available pertained to government-procurement regulations. Here we were given
estimates of the total amount of govermment expenditure in each country that

was subject to such regulation and would be liberalized as a result of the nego-

tiations.

We used our model, then, to analyze the effects of both the agricultural
concessions and the procurement liberalization. The results were mostly similar
to those of the tariff changes discussed above, though even smaller in magnitude.
And the U.S. fared even better under the changes in NTB's than under the tvariff
changes, gaining employrent even under fixed exchange rates.

The combined effects of both tariffs and NTB's were also estimated. The
results were so similar to those for tariff changes alone that they need not be

discussed further here. Our general conclusion, then, is as follows. Those
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aspects of the MIN which we have bean able to quantify - including both tariff
changes and liberalization of certain NTB's -- appear to be beneficial for al-
most all of the countries involved, including the U.S. Adjuctment problems in
labor markets appear to be either nonexistent or negligible at the country
level. And even at the more disaggregated industry level, where employment
changes occasionally amount to several per ecent of an industry's labor force

in some of the smaller countries, these adjustment problems should be slight

given that the changes are to be phased in over a period of up to a decade,.



APPENDIX A
The Model

The model that we have devaloped is a multi-sector model of the world
economy. It was designed originally to study the effects of multilateral tariff
reductions on disaggregated levels of output and enploymenc.l In a subsequent
version of the model, we included exchange rates and other exogenous variables
besides tariffs. The effects of exchange-rate changes are presented in Dear-
dorff et al. (1977b), and it is the version of the model used in that paper
that will be presented below.2 We have since modified the model t¢ take various
nontariff barriers into account. These modifications have been discussed above
in Section II, but they are not represented in our formal presentation that follows.

The model includes supply and demand functions and market-clearing condi-
tions for 22 tradable industries in world markets, plus markets for these and
another 7 nontradable industries within each of 18 countries. The size of the
model precludes our obtaining a meaningful and general analytical solutionm.
Therefore, we have restricted the functional forms to ones whose parameters are
either readily observable from available data or which have been estimated by
others using econometric techniques. Within these constraints, however, we have

/

tried to select functional forms which permit a rich variety of behaviour and

which experience suggests provide a reasonable description of economic reality.

Equations of the Model

The complete model, though without the functional forms, is presented as
equations (1) through (12) in Table A.l. The construction of the functional
forms in equations (1-4) and (12) will be explained below.

The model includes m countries, 1 = 1,...,m, producing and trading n

goods, i = 1,...,n, and producing an additionai (n' - n) nontradable

1120)



121

goods, § = n+ 1,...,n'. A distinguishing characteristic of our model, how-
ever, is that both producers and consumers distinguish, within tradable
industries, between goods which are produced and used in the same country,
which ve will call home goods, and those which are either exported or imported.

Thus, within each country and tradable industry, producers are separated
into two sectors: a home sector which sells only to domestic users, and an
export sector which sells only to users in other countries. Each sector has
its own supply function, reflecting an assumption that there exist fixed fac-
tors of production which cannot be transferred bhetween the two sectors in the
relevant short run. This nontransferability uay be the result of locational
requirements or of the need for special product characteristics in the
various national markets, though neither of these features is explicit in
our model.

Demanders, too, differentiate between home-produced and imported pro-
ducts of a given tradable industry. In principle, we would like this dif-
ferentiation to apply among imports from different countries as well as
between hume-produced and imported goods generally. However, data limitatious
and the difficulty of solving a more geperal model have led us to permit omnly
the latter kind of differentiation. Thus, consumers, as well as producers
in their role as demanders of intermediate inputs, are assumed to regard
home-produced and imported goods as imperfect substitutes, but imports from -
various foreign countries as perfect substitutes. Finally, we assume that
demanders are never willing to use the products of their domestic export sectors.

With these assumptions, three separate prices will obtain within each
country, i, for each tradable industry, j = 1,...,n. First, a home price,

p?j. is both paid by users and received by producers in the home sector. It



Table A.l
Equations of the Model

Supply functions of products for export

' X X X H H M M
(1) sij Sij (Pijspil'---'Pin. 9?110"')P1n» wi’ Kfj)
i=1,...,m; j=1,...,n
Supply functions of products for home use
H H H H H M M
(2) Sgq ™ Syg(Pyys PyysceesPipasPygseenaPyns Woo K!:j)
i=1,...,m; j=1,...,n'
Demand functions for imported goods
M M M H H H X X
(3) Dij Dij(pii, pij’ Eiy Sil!""sin', Sil""!sin)
i=1,...,m; j=1,...,n
Demand functions for home-produced goods
Tradables:
H H H M H H X X
(4a) Dij Dij(pij’ pij’ Ei' S il""’sin" Sil""’sin
i=1,...,e; j=1,...,n
Nontradables:
H 4 B )5 R X X
= ceesS S, . 5448
(4b) Dij 'Dij(pij’ Eis 8ipses8 40 3 {q

i=1,...,m; j=na+1,...,n'
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Equations of the Model (Cont.)

Export prices

(5) pfj -Rip‘; t=1,...,m3 §=1,...,n
Import prices
(6) p):j = tinipz i=1,...,m; §=1,...,n

Consumer expenditure and tariff revenue

n

0

M E Ei + j§l (tij - 1)R, pj ij i=1,...,n
Market equilibrium for home goods

H = a = * - '
(8) sij Dij i=1,...,m;; j=1,...,n
Market equilibrium for traded goods

g |
9 L, § l‘. o j=1,...,n

i=1 14 T 5 ij

Trade balance

T % WX M
(10) By = &1 pj(Sij =0y i=l,..m

Exchange rates

(11a) R, = R‘i" (Fized Rates) 1= 1,...,m
T . KO 0
(11b) B, + 850 =0, R =R (Flexible Rates) 1 =1,...,a -1

Demand functions for lator

Tradables:

X X
(12a) L (Wys Sy x’:j) “‘1

13 " kg s 8

, K ) 14 =1,...,m;

3 13" 1)
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Equations of the Model (Cont.)

Nontradables:
. H H - e i om '
(12b) Lij Lij(wi’ sij‘ Kij) i=1,...,m; j=n+1l,...,n

Notation:

Endogenous Variables:

Sij’ S§j = Supply of good j by country i, export and home sectors,
&

respectively
D?j, D? = Demand for good j in country i, imported and home-produced,
i respectively
p? R p? = Domestic price of good j in country i, exported and imported,
3 i respectively

ij = Home-sector price of good j in country i

P = World price of good j

Ei = Consumer expenditure in country 1

= Balance of trade of country i

Ri = Exchange rate of country i (domestic currency per unit
of world currency)

c
L]

Demand for labour by industry j in country {

Exogenous Variables:

Kﬁj' ng Capital stock of industry j in country i, export and home
sectors, respectively

wi = Money wage in country i
tij = 1 plus the ad valorem tariff on imports of good j into
country i
Eg = Exogenous coumponent of exvenditure in country i
0 .
Ri = Exogenous exchange rate
KO
B = Exogenous capital inflow in country i
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is determined by a purely domestic market which equates home-sector supply,
sgj, with home demand, D‘L.

The second and third prices are those of exports and imports. The export
price, pij, is received by producers in the export sector and the import
price, pﬁj, is paid by users of imports. These prices are determined simul-
taneously in a single world market in which the sum of all countries' export
supplies, Sij’ is equated to the sum of all countries' import demands, ng.
Since demanders regard imports (of indusiry !) from all countries but their
own as perfect substitutes, all countries’ export prices sust be identical
vhen expressed in a common numeraire {we dc 1.‘ aiiow for export subsidies).
Import prices ar2 then equal to the corresponding export prices augmented by
ad valorem tariffs. With these relationships oniy a single world price for

each tradable industry, p?, expressed in ynits of a numeraire currency, needs

to be determined by the world market. Corresponding export and import prices

W
i i

(expressed in units of domestic currency per unit of the aumeraire), and, for

for each country, i, then follow by multiplying p, by exchange rates, R

import prices, by one plus the corresponding ad valorem tariff, tij'
The model 1is completed by specifying markets for foreign exchange with
either fixed or flexible exchange rates (as separate cases) and by specifying
the determinants of supply and demand. The latter include exogenous nominal
vages, v, , and capital stocks, Kij‘ as well as aprropriate prices and will be
explained more fully below. In addition, demands depend also on endogenous
levels of consumer expenditure, Ei’ which incorporate an assumption that all

tariff revenue is redistributed and spent bv consumers.

Exchange narkets either endogenously determine trade balances, B:

(measured in units of the numeraire currency), or, under flexible exchange
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rates, adjust via the exchange rate to maintain these trade balances at

constant levels, -BKO. In the latter case, Bio represents an exogenously

i
given inflow of capital into country i, which must, for consistency, have
the property that the sum for all countries equals zero.

With these remarks, the reasons for most of the equations in Table A.1l
should be clear. Equations (l) and (2) are the supply functioms for the
export and home sectors, respectively. Both depend on prices of all home and
imported goods, reflecting their use as intermediate inputs in production.
Equations (3) and (4) are the demand functions for imports and for home goods,
respectively. The inclusion of home and export supplies in these functions
again reflects the demand for intermediate inputs.

Equations (5) and (6) determine the domestic prices of exports and im-
ports in terms of corresponding world prices, exchange rates, and tariffs.
Equation (7) defines expenditure as the sum of an exogenous component, Eg,
and of the tariff revenue.

Equations (1-7) each determine the variable that appears on the left-
hand side. The prices of home goods, on the other hand, are determined
implicitly by the market-equilibrium condition in equation (8). Likewise,

world prices are determined by the market-equilibrium condition in equation

(9), which adds up and equates the supplies of exports and the demands for
imports from all countries. -
Trade balances are defined in equation (19) by adding up net exports for
all of a country's tradable industries, valued at world prices. The exchange
regime is represented by either equation (1la) for fixed exchange rates or

equation (1llb) for flexible exchange rates. In the fixed case, each country's

exchange rate, Ri' is set exogenously equal to its pegged value, RO

e In the
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flexible case, on the other hand, we form exchange-market equilibrium condi-
tions for all but ome of the countries by setting the sum of their trade
balances and their exogenous capital inflows equal to zero. Ouly m - 1 of
the markets need to be cleared explicictly, since the homogeneity of the
system assures that if these are cleared, the omitted market will be cleared
as well. However, to remove the indeterminacy of prices and exchange rates
that would otherwise arise, we must then specify a numeraire. This is done
in the last of equations (1lb), where we fix the exchange rate of country m.

The selection of the numeraire is not trivial in this model, since
exogenous capital flows are specified in units of the numeraire. As exchange
rates change, the values of these flows in local currency change, unless it
is the numeraire, and this affects the equilibrium that is ultimately reached.
In our applications of the model in this paper, we have chosen the United
States dollar as the numeraire.

Equations (1) through (11) are together sufficient to determine all of
the endogenous variables that they contain. Equation (12) then determines
employment in each industry and country as a function of these variables.
Employment in this version of the model is entirely demand derermined, the
assumption being that labour markets do not clear in the relevant short run
and that there is sufficient available unemployed labour to satisfy whatever
increases in demand occur. Nominal wages, accordingly, are taken as exogenous,

and the employment changes that are impliad by the model indicate changes in

labour-~market disequilibrium.

Derivation of Functional Forms

Explicit supply and demand functions for use in the model were derived

from utility and profit-maximization behaviour on the part of consumers and

41-084 O =19 = 10
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firms, assuming explicit utility and production functions. Details of these
derivations are contained in a workiag paper, which can be consulted for
further informac1on.3 Here we will merely report the assumptions that were
made and the results.

Since both producers and consumers in our model are demanders of goods,
and since each tradable industry has both imported and home-produced goods
available to demanders, it was necessary first to characterize the choice
between these two sources of goods. This was accomplished by assuming the
existence of functions for each industry that aggregate the services of home
and imported goods, and which then enter as arguments for the utility and
production functions. To assure some flexibility in selecting the degree of
substitution between home and imported goods, these aggregation functions were
specified as Constant Elasticity of Substitution (CES) functions. The elas~
ticity parameters of these functions for each industry were then inferred
from publiéhed econometric estimates of import demand elasticities.a

To obtain demand functions for consumers, we then specified a Cobb-
Douglas utility fuﬁction. Its arguments were these aggregates of cousuzmption
of home and imported tradable goods plus the consumption levels themselves
of nontradables. By maximizing this utility functiom subject to the con-
straint of a given level of expenditure, we obtained the consumers' demand
functions for each industry. The differentiated forms of these demand
functions appear telow as equations (13) for imported goods ard (14) for

home goods.5

H

( M H M
13913

M
(13) eC., = ek, +39 1 + eijcij)epij

H
1 - l)epij - (8

i'l,...,m; j"l,...,n
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H H M H M _ M
(l4a) eCij = el-:i - (eij + eijcij)epij + eij(cij l)epij

{=1,...,m; j=1,...,0n (tradables)

(14b) eC!;j - eEi - ep‘:j i=1,...,m; j=n+1,...,n' (nontradables)

where
C? , C? = Consumer demand in couatry i for imported and home-produced
3 . products of industry j,

, eg n Initial shares of demand in country i for imported and
1] 3 home-produced products of industry j, and

ci = Elasticity of substitution in country i between imported

i and home produced products of industry j.

Notice that these demands depend ourly on expenditure and on the home and import
prices of the own industry. Prices of other goods do not appear, since the
assumption of a Cobb-Douglas utility function forces all cross elasticities

of demand to be zero.

—— -

To derive the behaviour of firms, we assumed in this version of the model
that production functions were characterized by fixed coefficients among the
home-import aggregates for each industry and between these and an aggregate
of primary factors as well.6 The aggregate function for primary factors
(labour and capital) was also specified as CES.7 For each indusctry, production
functions were assumed to be identical across countries. While Ehe model
could easily accommodate diffzrent input-output data for each country, we
lacked the time and resources to gather and process the requisite data.

By solving the profit-maximization problem for the firm, subject to the
constraints of its production technology and its given capital stock, we

obtained the following suppl, functions for the export and home sectors:
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o

X X H H . M M
15) @Sy = €yePyy = &y By Uyyl0gePyy + 0y ep ]
A L
-, . - ¢ + = 1,...,m; §=1,...
ej k-§+l bkjepik t-.jbjewi e 1 i 1, m; J 1, 0
H H e H H M _H
(16) Sy = yepyy ~ € kg by 8 epy ¥ 8Py ]

nl

B 0 - . - .
- eJ k-%+l bkjepik ejbjewi + exﬁj i 1,...,m; J 1,...,n

where
ej = Supply elasticity of industry j,
b = Input-output coefficients for use of good k as input in
kj
industry j, and
b? = Value-added share of industry j.

The same problem also yields the following demand functions for imported and

home-produced intermediate inputs:

17) eZTj = eQi - S?jcij[epzj - ep?j] i=1,...,m; j =1, ,0

(18a) ez}ilj = eQi + e?jcij[epgj - ep?j] i=1,...,m; j=1,...,n
(tradable)

(18b) ez*i‘j -2, {=1,...,m; j=n+1,...,0
(nontiadable)

where

Zij’ Z?j = Demand for imported and home-produced inputs of good j
by an arbitrary sector of country i, and
T X

1K’ k=1,...,n

Qi = Supply of the demanding sector (Qi u §

and S? k=1,...,n").

k’
Unlike the consumers' demand functions, the firms' supply functioms do

depend on prices in all industries, since all potentially provide intermediate
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inputs. Also, while the firms' demand functions do not directly involve
cross-price effects, they do have such effects indirectly, since they depend
on supplies, which in turn depend on all prices. Thus, the narkets in our
model turn out to be very interconnected.

Finally, the firms' demands for labour were also derived from the maxi-

mization problem as follows:

K K
e e
X1 X .’y X 1L _H iy H
—— + + - —_— +
(19a) eLij - Yij[eL eSij oL eKij] (1 Yij) [eL eSij eL eKij]
i} i) i] ij
i=1,...,m;y j=1,...,n {(tradable)
eK
- 2o ogl 4 il g - . - '
(19b) eLij eL esij + eL eKij i=1,...,m; ] n+l,...,n
ij ij (nontradable)
where
Yi = Share of exnorts in total production of industry j,
i country i, and
eij, eij = Labour and capital shares of valued-added in industry j,

country {i.

Note that these labour demand functions, like the supply functions cn which
they are based, do depend indirectly on wages, both nominal and real. The
index of real wages in each industry is different, however, based upon the
coefficients of the various price terms that enter the supply functioms. -
All of these supply and demand functions were derived at the level of
the individual firm and consumer, and had to be aggregated to obtain the
corresponding functions for the economy as a whole. Aggregation of supplies
was trivial, givem our assumption of linearly homogenous technologies. Ag-

gregation of demand, however, was more difficult, since demanders of a given
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good include all other industries as well as consumers, each with a different
demand function. Adding these up and differentiating, we obtained the

following demand functions for the country as a whole:

X H ¥ " 0
. - - + -
(20) °°13 ["110 + 913("13 "130)]""13 °1j (°1j "150)“’13
X X . _H
+ -
* V508 t z1 1jk[”1k et @ vglesyl
1 ]
+ g v kesgk i=1,...,my j=1,...,n
ksa+l 13
i M ., _H M M
1 - - + - + -
(21a) e, = ~lvyyo * 8400y, Vigollepyy ¥ 8,00y, V1407 Py
n X X X . _H
*vi50%Eg *Er VageY®Sae T YdeSyd
' -
+ k-§+l vijkesik i=1,...,m;j j=1,...,a (tradable)
B H o X X X . K
(21b) eDyy = *Vii0®Pyy * Viso®By *idn Vg[S t 4 - Y oSy

nl

H = . = '
+ k-§+1 vijkesik i 1,...,m; J n+l,...,n

(nontradable)

where

vii0 Share of consumer demand in total demand for good j in
i country 1 and

vijk Demand by industry k for good j as a share of total demand

for good j in country i.
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Once the unspecified functions in equations (1-4) and (12~13) are re-
placed with appropriately indexed versions of equations (15), (16), (20),
(21), and (19), the model is complete. In addition to the elasticity
parametars and input-output coefficients already discussed, its solutioa
requires information on exports, imports, total production, and tariffs for
each country and industry to be included. We turn now to a description of

the selection of countries and industries used for the current application

of the model.

Application of the Model

The model we have just described is designed to take into account as many
as possible of the interconnections among industries and couatries at the
microeconomic level. The benefit of this is that it enables us
&0 examine a variety of economic issues that other models cannot
address, either >ecause they are too highly aggregated, or because they are
specified only in partial equilibrium terms. The cost, on the other hand,
is that our model is far too large to be able to say anything concrete with-
out further specification of its parameters. Thus, to use the model, we
must apply it to a realistic selection of countries and industries using, as
far as possible, actual data to general the parameters.

We therefore selected the world's 18 major industrialized countries as -
our focus for analysis, and treated the rest of the world as a vesidual in
order to close the system. The reason for this choice was the compilation
of detailed information on ad valorem tariffs ar the line-item level for
these countries on a 1976 basis in machine-readable form by the General Agree-~

ment on Tariffs and Trade (GATT).8 Inmport and export data for 1976 were
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obtained from United Nations trade tapes provided by STR. The 18 countries

covered were as follows:

Australia Italy

Austria Japan
Belgium~-Luxembourg Netherliands
Canada New Zealand
Denmark Norway

Finland Sweden

France Switzerland
West Germany United Kingdom
Ireland United States

Information on output and emplovment was obtained diructly or otherwise

estimated from the United Nations, Yearbook of Industrial Statistics, and from

the OECD publications on national accounts and labour sCatisticg. We used

a classification of industries based upon the International Standard In-
dustrial Classification (ISIC), broken down into tradables and nontradables.
For manufacturing industries we used the three-digit ISIC data, while for
the remaining industries, mostly nontradable, we remained at the more aggre-

gated ome-digit level. The 29 industries were as follows:
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Tradables
ISIC Group Description
1 Agriculture, hunting, forestry, & fishing

310 Food, beverages, and tobacco

321 Textiles

322 Wearing apparel, exc. footwear

323 Leather & leather & fur products

324 Footwear

331 Wood products, exc. furniture

332 Furniture & fixtures, exc. metal

341 Paper & paper products

342 Printing, publishing

35A Industrial chemicals (351); Other chemical
products (352)

35B Petroleum refineries (353); Misc. prod. of
petroleum & coai (354)

355 Rubber products

36A Fottery, china & earthenware (361); Other
nonmetallic min. prod. (369)

362 Glass & glecs products

7Nl Iron & steel basic industries

372 Non-ferrous metal basic iad.

381 Metal prodycts, exc. machinery, etc.

382 Machinery, exc. electrical ‘

383 Electrical machinery, apparatus, etc.

384 Transport equipment

35A Plastic products, n.e.c. (356); Professional

photogr. goods, etc. (385); Other manuf.
induscries (390)

Nontradables

ISIC Group Description

Mining and quarrying

Electricicy, gas, and water

Construction -
Wholesale & retail trade, restaurants & hotels
Transport, storage, & communication

Finance, insurance, real estate, etc.
Community, social & personal services

VO~ WBMEN
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Given appropriate data for the above countries and industries, solution
of the model should, in principle, be straightforward. By differentiating
all of the equations of the ;édel, we obtained a system of linear‘equations
relating changes in all of the variables of the system. The coefficients in
each of these linear equations were evaluated using the data and elasticity
information we had collected. All that remained was to solve the system.
Since the system was linear, it could in principle be solved by any of a
variety of means.

In fact, however, the size of the model made this difficulc. With 18
countries and 29 countries, what we have represented here as single equations
each become a large number of separate equations to be solved. Depending on
how many (f these equations were first eliminated by substitution, the number
of equati>ns in the model could be as large as 6,000. Such a large system
strains tl.e capacity of even high-speed computers. And while the number of
equations can be reduced substantially by prior substitutions, the substitu-
tions themselves involve a tremendous amount of computation. It was to avoid
these difficulties that, in earlier applications of the model, we introduced
a number of approximations to reduce the amount of simultaneity in the system.9

We have since been able to obtain exact solutions. To do so, we first
devised several Fortran subroutines that process large partitioned matrices
in which many of the partitioned blocks contain orly zeros, and which avoids --
costly but meaningless computations involving these zeros. Second, we used
a Fortran programming technique known as dynamic dimensioning to avoid wasting
computer memory space on these emﬁty blocks, even as the contents of all blocks
change during the course of the solution. And finally, we applied these tech-

niques first to each of the 18 countries separately, using only equations (1)
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through (8) and (10) to solve for their supplies and demands of traded goods
in terms of wrrld prices, exchange rates, and exogenous variables, and then
used equations (9) and (11) to complete the solution. The resulting computer

program is costly, but within reason.
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Footnotes

See Deardorff et al. (1977a), where an approximate solution of

the current model was used for this purpose.

Because we have succeeded in computing the exact solution of the

current model, the approximations used in our errlier paper are no longer

necessary.

3 See Deardorff et al. (1976).

These elasticities are surveyed in Stern et al. (1976). To infer
elasticities of substitution from these estimates, we first used our model
to derive import-demand elasticities in terms of substitution elasticities
and measurable parameters such as import shares. The result was then solved

for the subgtitution elasticities. Details are contained in Deargorff et

al. (1976).

3 In these and subsequent equations, we use the proportional form of

the toral differential. For any variable, X, the notation eX represents

dX/X, and stands for the (infinitecimal) proportional change in the variable.

We have developed a version of the model usin, a3 Cobb-Douglias pro—n
duction function instead, but have not yet adapted our solution rrograrme

to use it for calculations.
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7 The elasticities of Jubstitution between capital and labour were

obtained directly from published estimates in Zarembka and Chernicoff
J1971). The fixed coefficients Letween value added and intermediate
inputs were obcained from the input-output table of the United States as

published bv the Bureau of Economic Analysis (1974).

8 Basic Documentation for the Tariff Study (Geneva: GATT, 1974) and

subsequent updating to 1976.

These approximations consisted primarily of using exogenous tariff
changes to approximate the change in both expenditure and the prices of
intermediate goods, aad of ignoring demands for intermediate goods in

the demand functions, at certain stages of the solution.
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APPENDIX B

Welfare Effects

Our model was not originally intended to estimate effects on ecomo-
mic welfare, but rather to deal exclusively with more observable variables
such as employment and exchange rates. However, for the purpoée of this
report, we felt it to be desirable to inc;ude at least some crude esti-
mates of the welfare effects of trade liberalization. Therefore, we
have added a facility to compute the change in national welfare, based in
a rather ad hoc manner on the partial-equilibrium theory of welfare eco-
nomics combined with the quantitative estimates generated by our model.

Theoretical problems of i{ealing with both tariffs and nontariff
barriers have led us to construct two different welfare measures. The
first measure, to be described below, is valid if tariff changes are the
ouly cause of changes in trade, and makes use of both the price and
quantity estimates generated by our model. The second measure is valid
in principle for both tariffs and NTB's, but its implementation relies om
crude estimates of certain unobservable price changes, based on supply and
demand elasticities and changes in trade, and may be unteliabie in the
context of a multi-sector, general equilibrium model such as ours. Ac-
cordingly, in the report, we have used one or the other or both when -
appropriate.

The effects of a tariff change in a partial equilibrium model of
supply and demand may be seen in Figure B.,1. Here the supply of exports,
SX’ and the demand for imports, DM’ are graphed as functions of their

prices. Two equilibria are shown, with quantities traded Q0 in the first

(141)
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and Ql in the second after a tariff reduction. Corresponding export
and import r-ices, which differ to the extent of the tariff, are shown

on the vertical axis.

The increase in welfare for the exporting country is given by the
change in producer's surplus, area e‘+ f in Figure B.1. This can be
calculated from our model by multiplying, for each sector, the change
in the export price times tha initial quantity of exports (to get area
e) plus one half of the change in exports (to get area f).

For the importing country, the change in welfare has two parts.
First is the increase in cousvmer's surplus, given by area a + b. This
can be similarly calculated as minus the change in import price times
initial imports plus onc half the change in imports. Second is the
change in tariff reveuue, given by area d - a - e. This is already cal-
culated in our model as the change in final expenditure.

Thus, for our first measure of the change in welfare, we calculate
and add these three components for all 22 tradable industries. The re-
sult is equivalent geometrically to are- b + d + f in Figure B.1l and
gives us a dollar value for the benefits due to trade liberalization. We
also calculate this figure as a fraction of gross domestic product to
give an idea of the relative importance of the effect for each country.

This measure is theoretically invalid if trade liberalization
entails a shift of either the supply or the demand functions rather than
only a movement along them in response to tariff changes. Liberalization

of government procurement regulations, for example, may be

thought of as an outward shift of the demand function for imports
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as shown in Figure B.2. 1In this case, the price and quantity of iuports
both rise, and our first calculation would show a loss to consumers
(though still a gain to producers). Yet the fact that imports were
previously constrained by the regulation and now increase voluntarily
suggests that demanders ave in fact better off than before. In a sense,
the true demand curve has always been D;, and prior to deregulation the
demanders responded to an artificially high but unobservable price, ~*,
in demanding the quantity, Qo. Thus their gain in welfare is the impli-
cit change in consumer surplus, area a + b + ¢ in Figure B.2.

This area cannot be measured directly, since p* —— the price at
which Q0 would be demanded in the absence of regulation — cannot be
observed. However, we can infer the price change, p* to pl, from the
elasticity of demand and the change in quantity. This 1s the approach
taken in our second measure of welfare. Basically the second measure
duplicates the first, except that the changes in export and import prices
are replaced by corresponding changes in quantities, divided by corres-
ponding elasticities of supply and demand. Since the latter are valid
only in a partial equilibrium context, the second measure must be re-
garded as inferior to the first whenever shifts of supply or demand

functions are absent.



APPENDIX C
Data

The tables in this appendix contain the complete data for 1976, by

ISIC industry and country, that were used in the study.

Table C.l shows the value of gross domestic production in each ISIC
industry category together with the row and column sums. Figures are in
millions of U.S. dollars and were derived from the Umited Nations, Yearbook

of Industrial Statistics, and from QECD publications on national accounts.

Tables C.2 and C.3 present exports and imports for each industry-
country cell. Figures are in millions of dollars and were computed from

United Nations trade tapes provided by STR via the U.S. Department of State.

Table C.4 gives employment statistics for each industry-country cell.

-

Figures are in thousands of man~years and were compiled from: United Natioms,

Yearbook of Industrial Stacistics; OECD, Labour Force Statistics; and ILO,

Annual Yearbook of Labour Statistics.

Tables C.5 and C.6 present post-Kennedy Round base rate tariffs and
MIN offer rate tariffs on industrial products (excluding ISIC 1, 310, and 35B).
These are nominal tariff rates expressed in ad valorem form. The uynderlying
data were provided by 3TR. Own-country total (dutiable :’nondutiable) im-

ports were used at the BIN line-item level in che aggregation process.

Table C.7 presents indexes of the degree to which imports were subject

to nontariff restrictions (e.g., quotas; health regulations, etc.). A value
*

of unity indicates 100 per cent restriction; zero denotes nc restricticn.

(145)
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The caliculations were based on the detailed data underlying Table 1 in
Murray and Walter (1978). The procedure was to record the value of 1973
imports for a given country and commodity category that was subject to

some type of NTB, as identified in underiyir i documents prepared by the
U.S. Department of State and UNCTAD. The results were aggregated and con~
corded with our ISIC classification. The indexes were updated to take into
account more recent restrictions on such products as footwear, iron and
steel, and television receivers. The indexes for textiles (ISIC 321) and
wearing apparel (ISIC 322) were based upon the proportion of each country's

1976 imports in these sectors from the rest of world.

Tables C.8 - C.1l4 are based on the tariff and trade data in the rele-

vant tables noted above.

Readers interested in additional information concerning these data can
contact the authors. The data can be made available in machine-readable

form ar cost.
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APPENDIX D

Fixed Exchange-Rate Resulte

The results reportad in these tables refer to different runs of the

wodel as noted, under conditions of fixed exchange rates,

The trade data in Tables D.1, D.2, N.7, and D.8 are in millions of
dollars. The employment results are in thousands of man-years in Tables D.3,

D.5, D.6, and D.9 and in percentage changas in Tables D.4 and D.10.
(163)
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APPENDIX E

Flexible Exchange-Rate Results

The results reported in these tables refer to different runs of the

mode]l as noted, under conditions of flexible exchange rates.

The results in Tables E.l - E.4 and E.9 - E.12 are in terms of percen-
tage changes. The trade results in Tables E.5, E.6, E.l13, and E.1l4 are in

millions of dollars. The employment results in Tables E.7 and E.8 in thou-

sands of man-years.



186

h0°0
61L°0
52°0-
SL°0-
£0°0
S$0°0
90°0~
¢0°0-
oL°o
fh°0-
10°0-~
tT¢ 0~
LL°0-
L0°0
LtZ°0~
0L°0-
60°0-
L0°0
hiLcu-
LO0-

1:89%

Le0
25°0
60°0
81°0
LE®D
6€°0
L0
Zt o
hn°0
gL°0-
£E®0
‘A
9L°0
neco
L0°0
9¢ *0-
9Z°0
Gt °0
6t°0
Lz=o
L 51Y

L J L

0t*0
€Eno
10°0
6C°0
LZ"0
62°0
#l°0
A1)
neE*o
0Z°0
hito
£0°0
L0°0
SZ2°0
£G°0
9n° 0
9L°0
st*0
oL°0
8L°0

ihe

zo°0-
ZL°o
- zeco-

Zeto-

%Gt 0-
20°0-
tL°0-
60°0-
tC°0

- t6°0-

- nEco-

- LL70-

Zrrc oL-¢
190 Le*o
Lo LLo-
Le"0 LO°0-
910 Lee

28 ¢ £Lte

Isv*0 90°0
Z26°0 fLo

t0°0~ 9¢ *0-

Zhto O°C
tz°0 £LTe-
sZto 60°C-

£r°o £C°0
QL0 6L°0-~

Lo~ s e

tf=0 o
fhee €0°0
87°0C 900~
3€*°0 20°C
7€f Les

N1k JHI NI

9t

*0-  90°0-

00°0-

theC-

tE
91

ti

OCI

°0-

0~

(Z°0-

t0°0-

£t9°0-

bl

“0-

th*0-

hee

CNCILonay
SATYLNNND CGIAZTIVINISUUKRT 4OV
SILVH JONVHOXZ IT1IXT13 ¥ICNL

L°d

S50 I4dd

179Vl

a1
43
e
no
20

ti

hi

~

[ SN

*0

“0-
Q-
-
“0-

“0-

G-

(oM
-

9¢ *C tLee-
t2*o PAVRNY

tC0- stk * 0

tL°C- 2%~

r~
o
.
<
~
o
.
t

00~ ot *¢-
ce e 510 -
Lo PO C-
cheg- LS~
70°C tLTe-
6L 0- ne (-
St 0= (O
tL°0 2L -
8 0- (n=gy-
b4y 0= vy (-
Lo e- vl *C-
(VAN b~
aL-c- L0~
SU°C- 2~

A L2t

414V¥0 0l 313
di N1 40lD2435 DISL it

Ludrd

NI S32¢Tu)d aavInyoe

L2 G-

LL*e-

L

ot

A

te

ni

°C

'r

'

‘0

A

LL°C

gose

Lee

cLte

crer

£9°n

eLec

wIlcr



187

£C°0
LE°0
L0°0~
90°0
8Z°0
62°0
hi*o
#2°0
Le0
SC°0-
heto
s0°0-
00°0-
A1)
¢0°0-
06 °0-
ZL°0
€2°0
L0°0
810
101

8L°0
e "0
oL*0-
00°0-
gL°o
0Z°0
60°0
£L°0
sZ°0
6Z°0-
SL°0
90°0-
¢0°0-
91°0
ZL°0-
56°0-
L0°0
9°0
t0°0
80°0
V8¢

0Z°0
he"0
60°0-
toQ
6l °0
Lo
60°0
t1°0
9¢°0
87 °0~-
StL*°0
90°0~
Lt0°0-
910
tit°0-
LA
60°0
LL"0
L0°0
60°0

h8e

teo
RL°*D
ho°0
L
£€°0
SE°0
€70
8¢°0
6€°0
ti°0-
62°0
80°0
710
0€°0
€00
on°0-
0C°0
oe-¢
SL°0
€2°0
f8f

000
S1°0
820~
el°0~-
000~
z0°0
ot*0-
S0°0~-
Lo"0
Lh°0~-
h0°0-
SZ°0-
0?°0~
£€0°0~
0t °0-
£L°0-
ti°0-
20°0-
81°0-
01L°0-
RE

¢s*0
99°0

cZu

t0°0
(-0
9¢°0

oe*o

gh 0
tE°0
ch°o

119

vl (-
6l°0-
00°0~
<0°0

ot o-
G0°0-
90°0

Ln°0-
n0°0-
5¢°C-
120~
£t0°0~
ot *0-
tL 0~
oL 0~
£0°0-
gl 0~
oL =0~

cLE

(*1lN0OD) (°3 Z1adVl

SL 0~
nC 0
90°0
90°0~
L6°0~
oiLTo
£nt0-
co*¢c
LCo-
L1°C-
L0°0
9¢°0-~
69°0-
800~
to°u
1l °0-
90°C-

tLE

293¢

£€e*o
Th0-
120
ot*e
St°0
£€7°C

Vog

t70 TYICY
L <
oese T
ciee cve
§2°0 TN
(A2 2K
1L t( NET
he " N1a
of°C ¥N

8 B g
ot 17T
tote 141
g0°C 149
ar* e v
tesn- NIC
hhC- X1a
6l0 o
az-e c%°
(¢ Yy
6t°C vy
1572

472084 () = 79 = 14



188

€0°0~
oL°o

S0~
St°0-
£0°0

¢0°0

L0~
t0°0-
040

€En°0~
L0*0-
TT°0-
0¢0-
0L°0-
LZ*0~
89°0-
L0~
i0°0

68°0~
90°0-

g6t

09°L-
t8°0-
60°0~
e~
&
gC°L-
66°0~-
n6 *0-
65°~
06°¢-
99 *¢-
89°Z-
S0°t-
LA A
L6 °Z-
86t~
08T~
t0°0-
L A
11 °0~

 £13

L0°0-
L0°0~
iz°0~-
60°0

Leto

62°0

80°0

94 °0-
¢8°0-
Shei-
H19°0-
S8°0~
60°1-
fnL®0-
91~
tEtL-
16°0-
0Z°h-
8L°0-
8L°0

ing

N
8L *0-
gh*Z-
080~
t0°L-
SE "0~
£ *0-
te ¢t~
LS L=
LA A
L=
06°C~
Z0°e~
Z6°L-
56°C-
96 °2~
L6°L-
29 °h-
it~
i *0-

L he

99°7 -
60°¢-
9f *¢-
c0°1L-
Lo~

96 °0-

nz-

hGg*Z-
SL°7-
69°Z~-
R A
LE 2~
’nez-
hZ*zZ-
76%C-
h6"7-
9¢€°7-
PR~
Sh0-
£€ G-

433

26°0-
LS -
RE°1-
Ltz o-
87 °0N-
hLo0-
70°0

»0°0-
69°0-
13 T g
71°0-
18°0-
S0°L-
8L 0~
hiL -
6 °1-
6L"0-
LE" T~
tLot-
S6°0-

1383

t€*0-
$0°0-
9 e-
62°0-
6h°0-
0s°¢-
th°0-
ch*0-
60°0-~
29°0-~
92 °C-
on 0~
yg <0-
HE*0-
Sho0-
ol "0~
LeE"G-
te°tL-
66°0-
$¢*0-

it

RLN THI NI SKOILOLCAR
SATHINNOD QAZITVIHALSLANT YOLYW
SALYY FONVHOIXT TT9IXTTd ¥ICNHL SIDIud

¢°3 314Vl

gh L~
ey
00°L~
¥6 “0-
6L 0~
20°*0-
94 *0-
ot~
s L-
09 °2-
90 °*1-
0L "t~
50°2-
tL"L-
Lo c-
ot °¢-
59°1-
it L -
05 "t-
thh-

£

g¢ *L-
on*ti-
th°2-
Lo~
€L°0-
60°0~
hyto-
hg°0-
38 N A
(R A
he "L~
08°¢-
Se°L~
7L°Z-
£0°C-
bl "t~
lo®Ll-
G0~
0Z 0~
Lo~

it

341dVL vl duld

dHd

NI 301015

G -
tL°d-
Ga*t-
ULt o-
on*¢g-
t3t0-
L0~
£O°1 -
6h°i -
96" ¢C-
LA S
9n°-
SLtd-

98°L -

3181 A€

Lo i-
7L°0-
ne*0-
ZLt0-
57 °C-
L0°0-
£e c-
6k °C-
weee-
fh* -

BTN

LDawi NI S4Idx9:D 3 OVINTIINIY

9Z2°0-
ag*o
00
(0]
LE®Q

(SRR VES

1o*1-
QLU=
alTL-
Qf (-
060~

hroL-

v

1T

r)
n}

ard

VIv

¥y



189

tzL-
8°0-
$9°0-
88°0-
09°0-
79 *0-
Lo°1-
Litt-
841~
L6°1-
SE°t-
ni-z-
(8-~
Lho1-
66°1-
L
€971~
L9°1-
S0°Z-
8L°0-
103

8n ¢~
66°2-
on°0-
nclt-
0Z°L-
99°L-
sl -
FARS B
96°1L-
6h°¢e-
Lg°¢-
6Z°h-
£Ce~
tL-z-
93¢~
£9°2-
L9°2~
L6°z-
6€°h-
60°0-
Y8¢

gnct-
Zn°o-
99°0-
96 -
Lo°L-
6¢ "0~
Sl °h-
he“'\ -
L9°1L-
00 °c-
95 -0~
9z °1 -
70 °C~
68°L~
te°t-
Zh°g-
€L\ -
6% °0~-
68 °t-
#S “0~-
h8t

99°-
9h°}~
SE°0-
6L°7-
€Z°1-
8L 0~
€L~
9n°€-
[
hite-
2071~
t0°?7-
6S°1-~
L9°L~-
86°1 -
Le°z-
06°tL -
16°G-
[ A8 X
Ztto
€8¢

£6°1-
LhoL-
85°0-
7g°1-
L€ "€~
L9°h-
02°¢f-
nhoz-
00°7-
Sh°z-
99°1-
"6 "1-
Lr-7-
L6°L-
81°Z-
oL-z-
€0°2-
€5°L-
St h-
9€ *0-

{13

X Bl
48" -
wL*0-
Z6°0-
9zt~
‘gt~
L=
st~
S9°L~
80°¢-~
LI A
B8 L -
t0°Z~
oLt -
L6°1L -
teTe-
4 A
thon-
tLtL-
80°0

1313

8t 0~
ht *0-
L=
8E°0-
02 °0~
he “h-
S0°0-
Sh°0-
£EC°0-
St~
£h°0-
h9°1-
09°0-
LS00~
69°L-
to°tL -
ts°Cc-
t0°0-
et~
nlcl-

iLe

(*LR0D) Z-3 3a1avl

96°0-
LL7O-
h9°0-
oL -
Sho-
0L°0-
hs*0-
tn°l-
9271~
Lt -
€01~
hGL -
6"y -
ShoL-
SLTL~-
Loz~
8t L -
vZi-
1§°0-
90°0-

LLE

oL e~
8L~
Sg°€-
LA
9c°0
(411

LA R
00°¢€-
76°C-
St °C-
L0°0-
L0~
tL=¢

LG 0-
8t ° 0~
L1l
8L°0-
hetl-
96 L -
il
LSs°i-
B9 L~
T
£e -
09°2-
ZL°0

\L:1%

701~
790~
67" C-
L7 *0-
le=Cc-
ce*0

tz°¢c-
ttL G-
06°0-
Loz~
9. 0-
8t "L-
L -
9t "1 -
tL°z-
te °¢-
te t-
hg ‘-
66°€-
cL°e-

S6¢

Mis

IX

ER-BY

¥4 9

443

N3Q

X 18

Nare

r1ie

aNz

VIV

Vv



9

190

91°0~
90°0-
nE"0~-
"0~
et -0~
SiL°0~
2o0-0-
9% °0-
9170~
€5°0-
Lo~
LA A1
Ltt-o-
0Z *0-
09°0-
LLo-
nZ°0-
09°0-
LL°0~
zo°o-
z9t

LL°0~-
L1°0-
s2°0-
Ti*o0~
ti°0-
S1°0-
z0°0~
81°0-
80°0-
Ts°0-
90°0~-
ano-
1€°0~
Zzro-
64°0-~
oL o~
hZ-o-
hn°0-
19°0-
20°0-
e

t€°0-
60°0-
1z°0-
92°0~
€€°0-
91 °0-
90°0-
61 °0-
LZ*0~
$0°i-
0€°0-~
18°0-~
TL 0~
L5°0-
T~
0s°L~
§6°0-
§6°0-
LR
6¢°0-
SS¢€

s0°0-~
€0°0

91°0~
(4 0
00

80°0~
$0°0-
L0°0~
10°0

08°0-
#0°0-
6L°0-
L1r°0-
60°0~
Lz o-
86°0-
£€1°0-
z0°0~-
€E°0-
20°0~
413

€t *o~
£0°0-
80°0-
8n°0-
Ln0-~
on°0-
i °0-
%€ 0~
6t °0~
9L~
1570~
80°1 -
28°0-
30~
9Tt -
LI A B
0L°0-
LL°0-~
20°1-
80°0-
NSE

€L °0-
%0°0-~
%20~
L0~
£EL°o-
9C 0~
t0°0-
tL*o-
St°0-
€S0~
€L°0-
6n°0-
0t "0~
£E¢"0-
65°0-
SL 0~
Lo~
6%°0-
6h °0-
to°o-
Znt

810~
S0°0~
16°0-
0z°0-
6L°0-
vito-
€C°0-
LLto-
L0~
98°0-
61°0~
ng°0-
Ln°0-
9€ 0~
66°0-
0T -
0h°0-
6€°0~-
L9°0-
90°0-
ine

"z 0~
80°0-
19°0~
8Z°0-
6€ °n-
TR
€0°0-
S€ *0-
0Z°0-
€6 °0-
91 °0-
29°0-
Le0-
9€ *0-
08°0-
£6°0~
Znto-
Lho-
$9°0-
0Z°0-
213

9L°0-
nl°0-
05 °0-
oL°0-
ot °0-
00°0-
00°0-
10°0-
€Z°0-
0970~
60°0-
oh°0-
LE®O-
¢z "0~
$€°0-
68°0~
8Z°0~
€€ "0~
€9°0~
Sito-

tEE

le°0-
€L°0-
¢9°0~-
0€E*0~-
Let0-
€L °0-
90°0-
99°0~-
92°0-
1670~
"Z 0~
0L"0-
940~
8€"0-
2870~
¢6°0-
i9°0-
99°0~
L 0~
€L°0-

LI4%

£EE*0-
Li°0-
an°0-
5870~
8Z°0-
L9°0-
LI°0-

83°0~

tte

RLN FRL KI SHOILO003Y d4I¥VL OL &01

SIIBELNO0D GIAZITVIALSNANI
S31vE dORVHOXZ 279TX312 WAQAD

£°3

BOCVN dHL NI 801D1S DJISI Af

53018d 3WOH NI SIONVHD 3IOVIRIDEAA

118Vl

¥l 0~
00°0

"0~
tL°o-
lit*o-
¢0°0

000~
St °0-
£€t°0-
86°0-
9Z° 0~
6€° 0~
05° 0~
6t ° 0~
6h°0-
88° 0~
9t * 0~
gl 0-
gF °0-
90°0-

oLe

01°C-
9c "¢

£L°C-
6C°C-
100~
9Z°¢

L0°¢C

4 N
ne (-
SS (-
€€ °C-
LL-c-
86 (-
it (-
hZ°C-
96 °(~
£F °C-
90°C-
zZ (-

LC (-

v

in
I
I
ael
2d9
8d
naa

X118

301
sn
£ 1.1
ans
Q0K
N
Rar

R1d




191

TL"0-
20°0-
8L 0-
tZ°0-
sLc0-
ot *0~
€0°0-
0T°0-
€4°0-
99°0~
91 °0-
o0~
€E°0~
0z°0-~
Te'0-
$9°0~
0Z°0-~
0t °0-
0$°0-
$0°0-
03

90°0~
%0°0~
60°0~
ti*o-
10~
L0°0-
t0°0-
0~
80°0-
92°0-
60°0~
Tz°0-
81 °0-
tL°o-~
L0~
S€°0-
*1°0-~
Zi°0-
8z°0-
t0°0~
6

90°0~
€0°0-~
TL 0~
tit°0-
L1°0~
90°0-
Z0°0-
"0~
90°0~-
€2°0-
80°0~
%1°0-
81°0-
Li°0-
8z°0~-
9¢°0-
Ti"0-
91°0-
i€ 0-
T0°0-
8

0 0~
to°0~
80°0-
80°0-
90°0-
£0°0~-
20°0-
80°0-
€0°0~
sL°0-
%0°0-
€0°0-
0L°0~
90°0-~
9t°0~
€0~
Lo°0-
80°0~-
6L °0-
10°0-
L

$0°0-
2070~
80°0-
80°0-
80 °0-
$0 °0-
1070~
b—.el
$0°0~
81 °0-~
90°0~
#L°0-
€t 0~
80°0-
oz°0-
9z°0-
oL°o-
o~
Iz 0~
10°0-
9

si°0-
L0°0-
\z°0-
61 °0-
12°0-
8z°0-
€0°0-
%Z°0-
L0~
Ln°0-
L °0~-
Le°0-
9z°0-
61 °0-
Ln°0-
€9°0~
TZ 0~
"0~
99°0~
S0°0-
S

%0°0-
10°0-
TL°0-
60°0-
h0°0-
to o~
T0-0-
L0°0-
10°0-
L0~
%0°0-
to“o-
€L°0-
Leco-
zz°0-
8Z°0-
80°0-
80°0-
£€z°0-
10°0-

{(*L00))

9%°0-
Zn°0-
Lo~
Zs°0-
Le°0-
60°0-
0t 0~
(N N A
Ln°0-
Lei-
Enco-
[+] 9 &
26°0-
€5°0-
0E"1L-
Lii-
L9°0-
00°L~
5 -
80°0-
ALY

€°1 dtavl

1€°0-
60°0-
h°0-
91"t~
€9°0~
LE"0-
St °0-
06°0-
En°o-
91 L~
o~
18°0-
89°0-~
65°0-
68°0-
tL0c-
65°0~-
8¢ 0~
6l L~
LL°0-

hyt

0Z°0-
L0°0-
9z°0-
Lro0-
65°0-
LL 0-
v0°C-
$§°0-
20~
hLtC-
12°0-
oL ¢~
9€°C~
6€°C-
65°0~-
10°t-
nE 0~
05°0-
oL~
Lue-
8¢

tz°o-
Lo*o-
€0~
s€°0-
€80~
nG°0-
®0°0-
€n°0-
61°0-
6L°0-
1z2°0-
86°0-~
Lg*o-
€€ °0-
$8°0-
Lot~
s¢ °0-
86 °0-
8E° L~
Lo°o-
18¢

tL°0-
%0°0-
te°0-~
0z°0-
60°0-
-
Z0°0~
|t o-
90 0~
6S°0-
LL°0-
hL"0-
9Z°0-
07°0-
L9°0-
g0~
t?7°¢c-
60 -
ca°0-
82°0-

Lt

tL°e-
Zc-c-
tz-c-
8z 'C-
Licc-
e “C-
£€0°C-
o€ “0-
60°C-
26 °C-
[ T
Zn (-
€T°C-
7z c-
te°(-
S8°C~
12°C-
+2°C-
€nc(-

nee-

1~

b ]
IR
11
as
udo
ad
nga

b {i]

101
sp
88
ans
 1a] ]
11 ]
fag
t1d

and

e

1Y



192

Le°0-~
91°0-
06°0-
Lo~
i
LE°0~
90°0-~
€ L~
Lec0-
61t~
LT°0-
00°L~
L5°0-
ty°0-
"wei-
98°L-
95°0-
89°1 -
Lol
90°0
9¢

Leeo-
20~
£v'0-
ti'o-
o1°0-
0z°0-
10°0-
¥ o~
01°0-
9L°0-
60°0-
tLro-
L1°0-
zec0-
WAL B
86°0-
' 0-,
68°0-
L6 o-
16°0-
o

?8°0-
%0~
920~
Lo~
tet0-
Lto°0-
L0°0-
9L °0-
vE°0-
8z L~
8t °0-
To0°L-
t0°1L~
£8°0-
08"\~
20°C-
8Lc0-
te L~
6€°2-
LL°0-
1371

§0°0-
s0°0

00~
w0~
€0°0

10°0

o~
%0°0-
s0°0

i o-
t0*0-
1z°0-
610~
60°0-
X A B
89°0-
tEL°o-
00°0

Ls*0-
90°0-
st

saivy

6% °0-~
$0°0-
80°0-
S8°0-
L8°0-
iL°0-
61 °0-
€9°0-
0L°0-
SL°T-
06°0-
t0°2-~
1 B
9L"1-
T A
Ls°t-
BZ L~
€1 °0-
89°4~
60°0~
veeg

St°0-
90°0~
€0~
it*o-
oL 0~
zo°0-
¢0°0-
61 °0-
Lo~
95°0-
L 0~
®s °0-
nE "0~
Lz°0-
L9°0-
L8°0-
0t "0~
Lo L~
L5°0-
00°0-
(4.1

*Ec0-
S0°)~
-
62°0-

€€ 0~

Zl 0~
€0°0-
9¢°0-
w5°0~
oLt~
€€ 0~
(4:- M
68°0~-
69°0-
60°2~
th°z-
8L°0~
18°0~
(404 B
LC°0~
Ine

Lt °0-
80 °0~
Y
LS°0-
08°0~
61 0~
90 °¢

8L°0-
%€ °0-
10°2-
wZ°0-
(4 R B
68 °0-
\L°0-
ShcL-
nci-
SL°0-
8 "0~
t9°0-
£5°0-
(431

9Z "0~
LT"0-
98°0-
Ti°0-
L B+ g
t0°0~
00°0-
10°0-
te°o-
98°0-
oL°0-
LG°0-
0s 0-
t€°0-
06°0~
6€ "L~
6€°0-
€9°0-
bt~
€2°0-

1334

TC°0-
t1°0~
tg°z~
8z 0~
SHh°0-
120~
00°0~
65°0-
tt°o-
ZL0-
9Z°0-
09°0-
6n°0~
LE°0~
95°0 -
n6°0-
L0~
L6°0~
6L°0~
L9°0-
nee

26°0~
En°o0-
96°0-
86°0-
aL°o-
Z2°0-
tL°0-
65°Z~
8L 0~
8872~
Lo o-
g3°y-
LA
L5°0-
9)°Z-
L5°1L-
it~
Ly~
9L i~
1L°g-

(344

W18 FHI A1 SKHOILONAAY FAI¥VLI O 3U3]
SITELA00D AIZTITIVIBLSOARNI HOCVH ZHL KT d0lD35 DISI id
d4ORVHOXZ $191X31d B3AMD SIDIEd FWOR aQNY

n°3 318Vl

£ES°C-
0t G-
9L~
92°C-
69°0~-
82’0~
h0°0-
€N 0~
96°0-
lZ°¢-
g8g"C-
8L~
LA T
Z6°0-
oLt~
tece-
n6°0-
Lh°C-
9¢€°C~
60°0-
(441

6n°0-
6L °0-
£€0°L-
19°0-
€9°1 -
99°0-
60°0-
15°0-
Lh°0-
S6°2Z~
Lh°0-
8s L~
€% -
€48°0-
00°Z~
LT T~
L8°0-
hi°0-
tet-
nZ°0-
R44

£€T°0-
10°0-
SL°o-
LL°o-
(4 B
Zo0°0
00°0-
LL*o-
94°0-
L6°0-
8t %0~
65°0-
L9°0-
oE-o0-
h8° 0~
onci-
LS°0-
1z°0-
L€ 0~
60°0-

ote

~JOdWI 40 XIINI N1 SISNVHD FoVINADUIa

Gl°C-
6C°C

9C°C-
h0°0~
4

s7°¢C

"o°C

€L~
he(-
L8°0-
the0-
Qt (-
LU
8t 0~
05 °C~
e -
6h°C-
60°0~-
90~

11°C-

vio0l

sn

IRS

ans

soa

11}

aar

n1d
%0
m
I
241
549
ad
nag
X114




193

ot *0-
80°0-
LT°0-
TE 0~
Tt o-
st°0-
s0°0-
1€°0-
0z°0-
69°0-
sZ°0-
[ 4 bt
0%°0-
0€ ‘0~
z9°0~
86°0~
LE®O-
6270~
EL°0~
L0°0-
103

80°0-
20°0-
60°0-
RIS
tt°0-
Lo"0-
To"0-
51 °0-
80°0-
92°0-
60°0-
zz°0-
81°0-
140~
LZ0-
SE"0-
w0~
Tio-
82°0-
zo*o-
6

90°0~
€0°0-
L0~
14°0-
170~
90°0-
20°0~
80~
90°0-
£2°0~
80°0-
s1°0-
8L°0-
tL°0-
8T 0~
9¢ "0~
Zi“0-
91°0-
Te°0-
t0°0-
8

%0°0-
T0°0-
a0°0-
80°0-
90°0~
€0°0-
z0°0-
80°0-
€070~
»i°0-
%0~
80°0-
oL°0-
90°0-
9L °0-
£z°0-
L0°0~
80°0-
61°0~
L0°0-
L

$0°0-
To0°0-
80 *0-
80°0-
80°0~
$0°0~
10°0~
0L°0-
S0°0-
8i°0-
%0°0-
al "0~
€L°0~
80°0-
0C°0-
9Z°0-
oL°0-
L0~
Tz 0~
10°0-

9

"o -0~
100~
z1"0-
60°0-
00~
z0°0-
zo-0-
L0%0-
10°0-
L1o-
no°0-
L0°0-
£1°0-
L0°0-
zz*0-
82°0-
80°0-
80°0-
€2°0-
10°0-

]

"0°0
L0°0
€270~
iLco-
91 ¢
100
S0°0-
no°0-
010
05°0-
100
8L °0-
SL°0-
£0°0-
sz 0-
bL°0-
10°0-
L0*0
"8z0-
00°0-

(*1i0D}

°3 318vl

Sh°0-
L0~
19°0-
£6°L -
n6°0-
8€°0-
S2°0-
6t L~
{9°0-
[
9z~
20"~
co°L-
68°0-
L=
Lhe-
68°0-
€EN°0-
Z9°L-
92°0-
het

an°o-
9Z°0-
LT o~
[ 0 R
03°0-
Ln°o-
0L°0-
60°Z-
te°9-
6E° L~
0t *0-
A
ES°0~
95°0~
3%t -
05°L~
96°0~
S4°C-
6L 1~
70°0

t3c

9y 0-
TR
86°0-
Lot~
gl°2-
nyez-
Leeo-
oft -
L9°0-
L0 Z-
19°0-
t6°L-
£6°0-
neei-
TR
69°2-
$6°0-
Lz
9¢°¢-
Licc-

(4719

£ 0-
[4 B
€h°0-
€0°0-
1L -
89°'0-
S0°0-
66°0-~
LLo-
9L -
0t°0-
29° -
N6 0~
nhe0-
Si°t-
Zh~
0570~
S0°tL-

90°0~

(3:13

8t "0~
800~
€0° -
he*0-
6L°0~
9z~
€070~
9zZ*0-
1t°0o-
"6°0-
og°0-
LA S
itn°o-
tg°0-
6L°1L-
o~ L~
SE”0-
€6°0-
16°0-
89°0-
Le

cé "C-
S0°C-
9n (-
GL*C-
he “C-
6r°C~
€C °C~
69 “0-~
T2 C-
L6°C-
hZ°Cc-
€€°C~
Sh (-~
1S°0-
16°1-
66°i-
9¢°C-
6€°(-
St (-
h0°0-

Lt

™

in
m
11
381
gdo
ul
n3a

x18

10l

s0
e
ans
20N

(4.}
Rar
n1d

23

and

"y
Y1y



194

L EEL
0°scl
oo~
9z~
Tt
1°0
L°0-
0°L
6°00
§°Ts-
§°TL
L°0-
A
S°LT

h°9¢ -~

i 9z
t°9
l1°6L-
gst

L TR 4
L w02
0°%Z
S €l
80l
$°0
0ot
L
6°LEL
€654
909
L8
Z2°682
zeint
z°8l
6°szl
2°S€6
"0z
zoL
€8
vSe

8L
0°8i
9L
8°0
£°0
1°0
6°0
L°0
€°ElL
0°¢t
9°n
L0
Lot
S°6
A
1 4
S°Sh
€°C
3t
Z°0
e

L°st € et
Lt 6°L
L°Li- heL
L°L L4
¢ £°0
0°h- L\
0°91 8°Z

9°€lL 2°6
8°¢ LA 14
€°t L0

6°¢t 9°6
£°6l 6°hi
n°te c°szl

9°Z1L1 z°0

9°LL S°t

t°0- - 1°0
L he 433

RIR dHIL NI SNOI1DpA3d¥ J4IMVL 0L 301
SAIQLRNOD CAZIIVIALSANQKI BOCLYW FHI NI 401335 DISI ig

heeoL
9°ne
L0
£€°1
6°0
S0
z°0
LA
9°1
6°0
S°l
70
f°9
0°s
el
7°t
9 °gl
S°Le
zeol
S°0
LEE

L°€9
L}

Z70-
270~
£°0

0°0-
s*e-

L]
g°th
£°8
0°6
c°0
nZe

STt
A}
1943

f°E95
Z°2E
1 N
L*°¢
Lt
T°\
t°0
L")

L°91
L°0

44

LeTLs
L
g°h
6°0
Ln
AN A!
h°9¢ -

51

Sd1Ve FONYHOXZT FTAIXETd YAANN SLY04XT NI SIONVHD

c°d 318V¥1

3°09n
i °s9
t°Z-
¢°0-
6°¢

6°h

h°0-

Lt

g 6Nl
£°0¢L
£€°0

v

AN

N

1T

341

449

LR

N3gd

X149

IC1

£n

rs

ans

4CN

ZN

Nél

NTd

CNZ

Viv

vIY



195

LA 441 o
£°0861
S°¥6
§°slt
z°0EL
1 °Ch
1141
8°tZl
S°EL6
8°L69
L°al9
£ g
€°6TLIL
[ X 443
£°ne
6°LEY
T°891L9
1°49¢L
9°LiE
LGN
40%

n°eoLl
S*LOh
| 3 43
b°se
€ €l
L9
€°69
6°6
6°6L\L
c°zel
S$°9L
i°tl
z°zze
6°6€L
9°6¢
8°L9
%°098
9°50Z
8°ts
€8
et

LARAY 4]
2 862
net
8°tL
£°nZ
L
9°Z0t
0°91
$°96
0°0f
L°9%
St
L°8¢C
S*LLL
9°9
5°901
0°80L
6°C11
8°tl
oL
1]:19

L6l
L7631
L=t
L “ne
6°9
LY}
L6
S°8
0°59
£°6¢
(N4
6°¢t
S°LEl
8°SL
A 4]
8°LeT
9°¢t6t
€°Z¢
(A 4
0°t
13:11

?°LN8
L7622
§°9-
0°2%¢

L

9°1

0°ti-
Ll
9°86
0°sZ
0°9t
9°h
8°LZl
z°6LL
z°se
8°92Z
1°€Ln
S°L9
0°€Hh
h°0-

[4:13

(1m02) s¢°a

1°699
Lot
9°¢tlL
S°te
0°8
0°t
0°ts
8°9
L°S9
t£°92
9°n9
LA ]
coLel
8°€L
8°01
5°Nne
ANAS
9°L1
B¢
LA

(3-13

8°zai
9°s¢
L
L4
g*ct
L*6
a*z-
L'
heoL
£°9
4he 3
i1°e
L8
z°et
51
6°C-
67Cn
£ 0¢
L°s
A4
Le

g1Vl

h°e8?
S°Eh
9°0-
Lot
Tl
"0
0°6C-
€N

6°(C

z°61
£€°0
09t
€°08
z°¢t
8 °8¢
0°002
et
I X4
6°0-
tLe

0°¢9
8oLl
h°o
Lol

£°0

L4
£°S
n°0

¢°o0t

z°net

B8°8C

B8°¢
L°E0}
6°hZ
z°8
s°t

vo¢

£°€9¢ vied
$*6 Sl
L*0 Zns
9°¢ ars
01 yCR
it °0 ZN
6°51 Nar
"0 K14
h Q7 a0
8°61 N
s°0¢ 11
G °T dul
9°Gt 949
£°26 ad
12 N3a
gl X1d
L°681 ca
gt aRrd
2°8 . Viv
Z°0 \ Vv
SGE



196

"t~
L 18
LI}
80~
O R
€0~
6°92
1 °2-
1 R

&hm—l
L0

9 °H-
t -2~
0°t-
9°9
9°sZ-~
0°Z-
s-olL
270

se

Sttt
6°Ts
"t
(1] 4
1 3 1
$°8
8 °8S
8L
g°i8l
9°LLL
L°set
S°tl
L°ILE
(9 144
9°it
S°SL
9 IELL
h°6-
L°S¢
e°0-
L4111

Tow
£°0~-
1°0~-
§$°0-
9°0-~
S$°0-
£°0-
£°0
9%
T°n
6°0
n°0
h°S
8°9
0-t
z°t
0L
6°8%
6°0
6°0~
Znt

L°LL
1°¢
9 °¢tsS
9°St
L8
L°ni
z788
£ °9¢
Z°L
S°0
Loe

T etz
0°0
8°Z1
L€
non
0°0
0°S
A
€°21
€Ly
0°€
0t
z-ze
8LE
S

.St

ALY
0°81
9°-0-
2°6

{13

RIR ZHI RI SNOIIONQ3Y 4d4I¥VL
SATULR00D Q3EZITIVIBLISNANLI JOCLVR dHI NI

£eort
h°ts
[ 4
6°0
L°0
L0
A R
9°0
£°6
9°h
8°tL
S°0
Leht
0°8
8°C
9°1
8°Cth
6°91L
6°0
6°C

LEE

9°tLl
z2°z-
L8
0°0
<0
t°0
£t
c°0-
8°0-
0°0
0°0
{L°0-
L=
swo
z+0-
0°0
g£°C-
i°S
6°0
S°0-
e

L°86
921
Zz-
z°0
Lo
0°0
0"\~
L2z
z oL
6°S
LoEL
rAd
0°€2
911
£°L
L°E
0°9L
94
zon
8°0

1 ¥4

9°8Ls
Z°99\
9°ne
6°0
hC
0°C-
0°0-
o°¢
0°tn
L°SS
LN
z°L
9 °LEL
6°h9
S*6
£°Lh
8°GLE
t L
h°0-
<°0-
443

oL 301

80LD1S DISI 44

S 36M
-9t
8°s
6°F
L9
2 €
L°0
£°L
L -8
39

£t 6t

L°6l
€LY
(A [
£°91
t*1e
heo

¥4

SALVE FORYHOX3 F181IX31d YIANB SLIDdWI NI SIINVHD

9°3d 319V1

T°Toh
113
20
g°0-
z°0
t°0
£°0-
S°0
AR AN
0°09
A B
¢ L
g°Le6
£°99
L°ni
9°8n
LA 8 L]
08
0°L-
9°h

OLE

v

i
1K
11
ER-B

449

N3C

X189

icl

sh
2rs
aps
¥CN

2R
nar

R14d



197

9°SLEOL S°LT8L

1 °t80t
9 °s6
L1761 T
Sl
L et
€ °95¢E
st
E°w6
8°toL
0°109
98
6°99¢L1
1 3 141}
6°90%
%°9Z9
%°9s19
L°99¢L
6°SOE
8°8S
103

LA 1 119
L9
0°ti
1°n
LT
0°LS
1°61
6°88
9°€ES
1°69
L
L°881
% "0EL
Lot
*70S
67609
6°CS
0°92Z
8°0
Y8E

0°ILZEL
zosul
$°9
£°16
1 14
Tt
6°LIL
[ £ 4
fh°9nl
9°6S
z°8t
T
8°0€T
L°80Z
L 1}
S°tlLL
8°E0%
0°6S
9°sZ
L°8L
48€

L°6%8
o°LoZ
Lt
Lent
8°8
Lt
6°LE
0°02
€°Cn
n°LS
T8t
S*n
6 °€6
0°L9
9 °nl
S°it
6°Zf¢E
g 6Ll
St
Lre-
13:13

0°€ve
8°0IL
"t
I 14
z°Te
[ A 4}
9°09
£°61
0°L6
€8y
8 €N
Z°9
0-90L
0°66
z°8i
1°0S
8°79%
8°L9
1°6€
0°S
[4:13

(*1m02) 9°1

6°069
vozt
L
LY
0-ol
'S
3°6
9°s
nLY
9-Ln
zeoe
61
0°68
8°89
6711
£°0€
LoLze
8-9€l
z°89
9°1-
L8€

L6t
- 14
9°e
¢
0°¢
| I A
0°9
1°t
6°0t
0°¢L
0°9
L°0
1 14
(S 13
8°2
9°¢tlL
g 6L
"l
9°t
L0

iLe

178%1

1 4 14

Sl

>0t
0°¢
2°0
St
9°y
z°87
0°8l
6°2¢
£t
9°¢CL
0°2S
6°S
L°0tL
9°¢ee
h°L
h°o
L°0

1Lt

n°z
1°8¢t
9°L
L°z
h°0-

79t

$°0
L\~
8°0
St
8°9
hel
0°t
L°0N
€°8¢
Z°h
L°0l
L°96
Z°61
S0t
9°0-
Y9¢

h°9i
g8°0l
S°t

hoen
§°6¢
0°n

0-o0t
1 °tElL
h°08
z°si
(4N}
S6¢E

1v

i
R
i1
431
839
34
N3a

118

el

ars
§CH

()
Kar

f14d

ard
v

NV



198

980°0
180°0-~
100°0
200°0
100°0
10070
9%0°0
000°0-
€T0°0
800°0
£20°0
€00°0
Z€0°0
L€0°0
too°o0
£€00°0
L210]
900°0
To0°0
€00°0
%t

S6L °0-
48l “0-
L00°0-~
000°0~
800°0-
100°0-~
TLo°o
S00° 0~
L00°0
000°0-
¢00°0-
©00°0
200°0-~
L00°0
900°0-
oo~
010°0-~
9L0°0
L10°0~
L00°0
VO£

980°0-
65L°0-
#00°0~
Lo0°0-
Z00° 0~
L00°0-
[4 1 ]
€00° 0-
010°0
€00°0
000°0
160°0
200°0
920°0
10070~
®C0°0-
6€0°0
Tio°0
600°"-
800°0
1114

oLeo-
861°0-
900°0-
%00 *0-
ti0-0-
100°0-
2207 0-
%00°0-
620°0-
010°0-
$£0°0-
1000~
£€0°0-
"50°0-
900 °0-
6€0°0-
01z+0-
"10°0-
100°L-
£00°0

gse

880 °0-
€LE"0-
LE00-
Z00°0
oLo°0-
S00°0-
oLt o
€10°0~
Lh0°0
%.10°0
900°0~
$00°0
€L0°0
8Lu 0
900°0-
100°0~
Loz-o
SZ0°0
8Z0°0-
0€£0°0
vee

991 °0- S80°0
LSC¢°0- ZEe°0-
€060°0- Z00°0
200°0 roto
too°0 "0°0-
000°0 100°0-
100°0 fCL 0
100°0- 990°0-
zo°o0 090°0

€L0°0 0z0"0
900°0 zzo-o
700°0 h00°0
tio°o 860°0
slto°0 8100 °0

wov-o £90°0

000°0 100 °0
SLeto 617 °0

1Lo°o 6 °0
%00°G- 710 °0-
Loo°o (10°0

int 1213

BEL "0~
LEL 0~
£00°0-
000°0-
£00°0~
100°0-
€00°0-
800°C-
h00°0

100°0

900°0

1000

900°0

t00°0

L00°¢-~
£00°0-
Zio ¢

t00°0

%00°0-
100°0

Zte

600°0- 912°0- 83)°0-
TEE®0- 9120°0- 1Li°0-
10070 LL0°0- 8O0O0°C-
£00°0 Z00°0~- 73)3°D-
9L0°0- L00°0- 802°0~
900°G- 0006°0- €LY"C-
SLL O €00°0 L353°0
990°0- 600°0- 0Z0°0-
€20°0 ¢00°0- 12070
Tz0°0 200°0- 90370
$00°0 ¢60°0- 1Z0°0-
€00°0 100°0 €03°0
2s0°0 s00°0- 2Z)°0-
EE€0°0 <000 920°0
#00°0- €00°0- 1©05°0-
0s50°0 h00°0- 3L2°0
hel o LOL°0- L90°0
8nd"o €00°0 L300
L10°0- 920°0- 9L)*u-
0L0°0 000°0 naco
(233 et [ 74

N&W GHL N1 SNOISSAON0D TV4dNl1nd14oY 0L 3nG
SITEINNDD CIZIIVIHISOONI BOLVYN IHI N1 301035 DISI ig
'SALYE FONVHOXE 318IX31d H4ICNO IMANIOTdKI NI SAIAVHD Tln1CSY

L°3 2716¥1

928°0~
595°0-
8iG°0-
900°0-~
600°0-
£00°0-
6L0°0

LL0to-
¢00°0-
500°0-
9t °0-
$00°0

0Zo°n-
ELo°o

8LG°0-
£Enoco-
9861 °0 -
0t0°0

{s0°0-
200°9

(241

8600~
Za°0-
£Z0°C-
300° 0~
6L0°0-
0€0°0-
S0L°"0
0s0°0-
60t °C
LA XA
ontL°C-
0L0°0
860°0
heo e
L10°0~
a9t "0
LA
St0°0
sotL°0-
Znc°o

12¢

806 °L
€Lz L-
(X ]
h90°0
861 °0
Lot o
862 °C
€5€°0
086°0
LSL"0
69G6°0
900 °0
1% 4:R]
8LL°0
6S€°0
2€9°0
(4.0 ]
LEL O
190°0
ZiLto

oLf

h9g °R 19101
6LL LY sn
hectn- RS
082 °n- ans
LIXA 30N
SEL*0 I
8C9 Lt~ fdar
ROF °C i1d
S9¢ °t - b 1]
hehRO- n
heEL“F - 1Y
SL9°0- 381
sete- 9439
162 0~ 12
Lve=0- N30
Nt °0- 118
LR h]- 23
ZcL L - and
oLt wre
7RG °C~ "y



199

LLLtLy-
En0°LL
9€0°0~
091°0-
Lo
£61°0
96e°h i~
L8L°0
wzeo
(414 0]
T99°¢E ~
L25°0-
Lt -
98L T~
TEL O~
00L°0
Les e~
T6t°0-
862°0
vLO-
103

1€6°8~
€60°L~
8L0°0~
L1000

%06°0-
610°0~
119°0~
8Z0°0-
S00°0-~
690°0~
1L0°0~
100°0

800°0

080°0-
LEO"C-
1L0°0-
€97°0~
10070

L20°0~
620°0~

6

8sl °€-
T9n°e-
L00°0
600°0
100°0
t00°0-
610°0-
100°0
980°0
Sh0°0
800°0-
800°0
8L0°92
Lac 0
too0°¢C
Lio°o
0Lz"0
%20°0
L00°0-
610°0

8L9°0-
Tho“L-
810°0
900°0
010°0
S00°0
%00°0
s00°0
tL0°0
€s0°0
Z00°0
600°0
Lro°o
800
110°0
€20°0
652°0
8€0°0
100°0-~
1Z0°0
L

SET L~
166°9-
900°0-
800°0
oL0°0
900°0~
t89°0-
200°0-
€50°0
%10°0
820°0-
010°0
h0°0
920 °0-
800°0 -
s€0-0-
9000~
(4400
810°0-~
S00°0-
9

61Z°1L~
Lzg 0~
000°0
900°0
900°0
%00°0~-
€6Z°0-
100°0
100°0
2Z0°0-
£00°0-
100°0~
L00°0
8€0 °0-
€00°0~
020°0-
080°0-
L00°0~
100°0-

0Z0°0-

8LE 0~
SEN°0-
000°0
too0°o
000°0
100°0-
tio°o-
€c0°0-
(44 )]
LOO"0
2000
€00°0
010°0
600°0
L00°0
000°0
0€0°0
ZLo°o
"0°0-
Lco’o

"

tnhcL-
i8L°0-~
£€90°0~
LLo°0-
120°0-
200°0~
€00°0

600°0-
ant "0~
L00°0-~
S91°0-
100°0-
091 °0-
0EC 0~
Z006°0-
ano°0-
€55° 0~
S20°0~
220°0-
980°0

4

(*1x0D)

nn8°0- nLZ°0-
6%1°L- €09°0-
€0L"0- Zo0°0-
£00°0- 10070
0Z0°0- 91070~
L00°0- Z00T0-
‘ZE0 8SL°0
$10°0- 110°0-
0Z0°0  ££0°0
T20°0  €00°0
100°0 1200
800°0  200°0
200°0- €£E€0°0
L90°0  nLGT0
(160~ ho0"0-
SL0%0- 800 0-
€90°0  €£S170
8S0°0  LE0°0
8€0°0-  L00°0-
60070  h10°0
1113 nge
L3 31EvL

tLts*0-
62ZL"0~-
6E0°0-
100°0
L3I0~
220°0-
ZeELto
LLd*°0-
862°0
10070
LL3°0
£32°0
6Ld°C
8nd-o
L03°0-
gLy °0-
ald°0
LtLoco
623°0-
t1d°0

tgt

OnE 0=~ ZBL°P
LE0"L- B6G°0-
8nC°0- 600°0-
020°0 800°¢C
800°0- S00°0~
100°0- 100°0
€6t "0 gL e
120°0- S00°0-
660°0 950°0
81070 6L0°0
$90°0 Z€0°0
€60°0 500°0
46l "0 990°0
ghl*0 SL0°0
6C0°0~- 100°C
#00°0- B0O0°O
g1s5°0 €92 °¢
150°0 0l0°C
920°2- 6L0°C-
810°0 8L0°0

[4°]3 19:12

9Ze "0~
SL?7°0-
9L0°0-
oL0°0-~
0Z0°0-~
hoo "0~
610°0

L00°0-
no°0-
9600~
L10°0-
000°0¢

620°0-~
¢00°0-
Z00°0~
920°0-
G60°0-
L00°0

€10°0-
6Z0°0

’Le

L92°0- v
ZLE "0~

Z1c0-

Zicen-

0ZC°0-

iceo-

€giLee

LT

Lic-o b 1]
gceen In
zic o 11
zeeto 31
0i0°0- 839
9nC 0 4d
neeen- LEL
L9C*0- x16
tec e~

£2¢*0

RL0°0-

LECC

1 X33

101
S0
ZRS
ans
L] ]
(3.}
nat
N1d

o3
and
viv

vy



ozt o
Ltweo-
1€0°0
€99°0
zi0°0
100°0-
900°0
$8070
6%0°0-
%00-0
71070~
800°0-
¥50°0
L10°0
120°0
9t1°0
€00
€00°0
z€0°0-
%00°0-~
1173

LEL°0- OBE°l- SE6°0- LEL"L- 8ZO°0 $EO°Z- (S1°0 0SL°b- 8ZL°0- §9L°Z- 625°0-
we*o  roz'o SE0°0- TLSTO 80€°0 910°0 8L0°0 LEE®O 0€0°0~- ®853°0 9L0°0
09€°0- 96Z°0- UI9L°0- €ZL°0 0ZZ°0- 166°0- €SL°0- GEZ°0- 67Z°0 ELL°0- €90°0
T0°0- 6L0°9- €EL°0- ENL°L- €OL°0- 6EL°"Z L60°0- TS8°0 ZiLt°o 0ZL*0- 60070
1€0°0- OLL°0- 60L°0 #LEO- WZL°0- 926°0C €ZO°0- 960°0 LE0°0 603°0 0€0°0-
T00°0 900°0 000°0~- SLO°0 €EL0°0 L00°0- 100°0 S00°0 200°0- 6Z3°0 L00°0-
o0 00170 99%°0~- SOL°0~- €£80°0 06L°0- nL0°0- 6TL°0- 990°0- 98L"0~ 8LH°0-
98070~ 190°0- 9%0°0- OLS°0- 9Z0°0- ZES°L L00°0~ 8SH°0 - SSL1°0 912°0- S9L°0
*Ho-o 8EL"0 990°0- 6%0°0 652 °0 9Z9°0- 9%0°0 $0Z°0- SH0°0- SLL°O 29¢ *0-~
48970~ £50°0 131 ) 80Z°0 61070 ESL°0- S91L°0- 68570~ 400°0 €EZ0°0 6£0°0~
10z°0 L10°0 SLT°0- E€LL°0- 180°0 S9L%0- 8LE"OD 9€9°0~ ENE"L- €35°0- GS00°0-
61070 $00°0 $00°0- 1Z0°0 6LT"0 900°0- %00°0 100°0 800°0~- L1L0°0 SZ0°0~-
t82°0- 9€E0°I- EBL°0- 665°0- LSO°0 tSL°T- inl-0 965°0- 0110 956°L - 868°0-
210 Zi0°0 SZ0°0- €EO0°0~ SEL°0- GSL6°0- n9L°0- 659°0- HOL°0 H3)°0 tz-o
290°0 #90°0- S20°0 TTL0- ET0°0 P62 0~ ZHL"0 9L0°0- S%0°0 290°0 961 °0
960°0 ®€0°0 L 1T 96L°0- 6L0°0- S98°0- 990°0 #LZ°0~- 620°0 nEd"0 S0t -0
TIN0- LHT°1- 5Z°0- SOHL0- wnZ°0 nE0°9- BHH°O PL6°T~ n0L°L- 062°Z- L6B°0-
Lo 0910 T80 -0 662°0- 9ET°0- 629°0 n60°0- ZTHn°0 190°0 n30°0~ 860°0
6£0°0 %Z0°0 600°0- 8%0°0 LS00 160°0- S10°0 200°0- OLL°0- n20°0 ¢ o-
810°0 120°0 120°0- 990°0 €€0°0 T00°9- €00°0 L00°0 n00°0- @1m)°0 §00°0-
19¢ SSt 1313 st nt 1213 (411 1331 LIAY tle 1441
ALW 3HL NI IRENAE00084 LKIUNHZ A0D 4O ROILNZITV¥Sid11 ol 3dng
SII8LRNOD CGIZIIVINLSOAKI HOPVN ZHL NI 801035 JISI i€
S3IVA FONVHOXA ITAITATd BIOGNN INAKAOTIdWE NI SAON¥HD 3LoTOSaV
8°d 3718Vl

S8l °Z~
526°0
oin°0
65€°0~-
90Z°0-~
L00°0
LA
isL°¢C
202 "0~
150°0-
SLz°o
600 °0~-
Zie"t -
zoz*¢e
€00°0-
0Z1°0
317 A
99¢Z “0-
860°0-
£co°C-

17¢

08Z°1
8h0 "0
oLt o
SG60°0
9L 0
L90°0-
192°0
€50 °0
90 °0-
601 °0
©90°0~
1900~
901 °0
99¢ °0
€EN°O
LSL*0
nBL"O
6h0°0
heo °0-
LA IR

OL€

T6E°E Y103
S0L°0 sn
60€°0 Ins
726°0 ans
[4: Y Ay ROR
sLi*c- n
Le9°0-~ nar
L4 2! n1a
se2°0- an
160°0 e |
960°t - i1
sZf°C- an
ELh0- ndo
moono ud
£L6°0 raa
9070 x1e
aGZ*0~ o8
oLe-0 and
0Lz 0- v
€7 °C- v



201

£98°L -
9€9°1L
SGL"6-
1967
c€sL°0~
Lisco0-
206°1L
ti6°L
L 74 Mt
60%°L -
ooz T~
$9Z°0-~
on9°L
9Nt
66Z°0
€60
0€EZ "¢
999°Z -
6$Z°0-~
910~

1s¢°8
it6~o
Tot°o
€L9°0
980°0
600°0~
641L°2
LLZo
6%€°0
€tzco
8520
L00°0-
86S°1
£EsL°o
Lo
SeEo
999°¢
0L9°0
oL0°0-
8Z0°0-
6

6902
8LE"0
eLL=0-
Loto
¥00°0
000°0
95%°0
$90°0
9Z1°0
150°0
801°0
100°0
950
£2€°0
600°0
Lo
gLey
Lv0°0-
100°0
zio-o-
8

ShL*0
[4 19 /]
"62°0-
T6T°0
160°0
100°0~
LIE®O
68L°0
0t0°0-
080°0-
060°0~
100°0-
S10°0
w800
£00°0
S90°0
n€0°0-
760°0
0L0°0~
0070~
L

[ 41 s
299°0
80 °0
tLeo
€00°0
200°0-
0€ET "7
Zze -0
£52°0
0oL “0
ez o
€00°0-~
786°0
8n9°0
z80°0
162°0
985 °Z
290°0
£€00°0-
§20°0~-
9

€L6°2 co9n°o
6%0°0 "0°0
Lo 8Z0°0
€uL’o 860°0
920°0- 1t0°0
900°0- 100°0
678°0 1€1°0
SL0°0 1L0°90
860°0 010°0-
8Z1°0 920°0-
08Z°C Lwo-o
L00°0- 7cC0°0
9EL°0 0o
LU} 0€0"0
L00°0- tho00°0-
660°0 $00°0
0£9°L 960°0
L90°0 800°0
0i0°0- 100°0-
90°0~- 000°0
S h

onL n-
toL°o
SLw*i-
9¢€¢°0-
Q€C°C
000°¢C
[4:5 M B
090°C-
9in 0~
€100
SLhv -~
L00°0-
LI A
9€0° 0~
S00°0
onLco
Lo00°¢-
16270
LZO 0~
L0000~

4

{*LK0D)

one°n-
0ELE-
et
ns8°0-
8Lz *0~
920°0
66h°Z~
06t "0~
14 [
861°0
266°0
120°0
6C6°L
ono°t
0S0°0
Liz-o
hen s
SL6 °E-
1£0°0
ZLo0°0
Yge

8°3 3iavd

9co°e
£20°0
glLe-
16€°0-
86870~
620°0
oLs°t
189°0~
Lst°0
60€°0
901"t
620°0
8LeE°t
182°0
Z96°0~-
L8t 0-
Leh™n
61140
t0L°0
Znm o

o€

Z49°L  90L°S- hLO°0-
SEN°E- L06°L EEE°0
NLE*0- b6l6°G- H8E0-
nhLi-  LZI°0- Z0Z°0
629°0- 1$9°0- NEZ°0-
§12°0  800°0 L0070
LLL"L  6167L- 210°0
T18°0- L1S°0- LhL°0-
$3T°0 690  601°0
351°0 905°0- SZZ°0-
€0L70  9L1°L  ZEL'O
o%2°0  S10°0 800°0
Z3E°h  E€9N°0  LGL°D
6E9°0  E£2°0 090°0-
EZE"0- ZhZ°0  690°0-
9ZZ°0- HLE°0- ZiO'C-
OLL"S  080°Z TNO°0
951°0  BEE"0- 0S0°0
89Z°0  61L°0 €20°0
130°0  S$070  LZO°C

(4-33 (4.1 {8t

0Ls°z-
Lio-o
8n0°0
95 "0
Let °o0
€00°0-
Lse"o
6£0°0
09Z°0-
S00 “0-
LG "L~
00 "0~
8Ll °L-
6220~
020°0~-
T4 ]
nL e~
Lew °0-
S10°0-
060°0~

2LE

Y2y -
gz "0

S69°0-
L8t

szt 0

L00°0

966 *0-
h80°0-
841 °0-
toc-e-
610°0~
n0C°0

8st "0-
LLo*0-
Z1z°0-
£L6°0-
€51 7L -
hEC°0-
LtL-0-
9¢C°0-

(733

™

i
™
11
Jul
-T b
8d
"3c

114

102

sr
ZAS
ans
4OR

(1]
Rdar

R12

o2
and
v
v



L0°0
0t-0
£0°0
$Z°0
9s°0
¢0°0
0L°0~
LE“0
60°0
On*0-
t0°0-
g€z 0~
9L"0-
90°0
n0°0~
09°0-
L0°0~
oL°0
t¢°0-
Lo0-
333

8670
£9°0
9% "0
89°0
66°0C
S4°0
Ze"0
teto
26°0
€0°0
Zno
0z°0
L2*0
6%°0
6€°0
LL°0-
LETO
€50
1z°0
9€-0

0411

is°0
€9°0
Sn°0
89°0
00"t
Sh°o
€€°0
"o
z58°0
€00
Tt0
cz*o
LZ*o
60°0
6€°0
LL*o
LE"0
£S6°0
Z¢=o
9t -0

ne

€0°0
€L°0
€0°0-
61 °0
05°0
S0°0-
L170-
nz°o
zo°o
Lheo-
Lo-o-
0€ *0-
€2°0-
L0°0~
01 °0-
- 99°0-
Lio-
n0°0
82 °0-
€1°0-

ing

S3IVH FONYHOXZ A191X3A1d 43CNL

€S0
0L-0
£S°0
SL°0
Lot
zs°o0
on°0
18°0

66°0

oL°0

6h°0
LZ°0
e 0
96°0
Ln°0
0L “0-
th°0
t9°0
6T °0
-0

4 33

Lite
te°o
hico
9¢°0
89°0
€1°0
10°0
Zh°o
0z°o
6Z°0-
oL°0
20—~
S0°0-
Lo
80°0
6h°0-
80°0
2z°0
oL 0~
S0°0

LEE

NLR ZHL NI SALN QNV

Sd414V1 RI SKOIIDNGAY O S1O3443 GENIdWOD IH4L CL 3IuLg
SATYINNOD QIZITYIHLSLANI HOLYW 3HL NI 401D45 DJISI Ag

$40I48d LY0dXd NI SIONVHI 3vviINIDH34d

9L°0~
10°0~
LL°0-~
S0°0

9t 0

61°0-
LE*0-
oL°0

210~
19°0-
tZ°o0-
"heo-
{et0-
4L °0-
nZ°0-
08°0-
sZ°0-
0L°0-
n°0-
Lo~

hee

h0°0
0z°0
n0°0
vZ*o
Ls°0
oo
oL*0-
Le-o
60°0
on°0-
00°0-
tZ°0-~
SL°0-~
90°0
€0°0-
65°0-
%0 °0-
Lo
Ltz 0~
90°0-

£2¢

6°d 374V}l

LO°0
€20
S0°0
L0
§5°C
n0°0
60°0-
£€e°0
0iL°0
gt °0-
L00
1Z°0-
0~
L07°0
2070~
86°0-
s0°0-
ZL°o
0Z°0-
S0°0-

I44%

60°0-~
80°0

60°0-
LI}

LY A ¢]

OL°0-
tz°0-
6L°0

(0°0-
Z5°0-
kL *0-
SETG-
8Z°0-
90°0-
SL°0-
LLo-
9L°0-
13°0-
£ 0=
bl "0~

LZE

50°0
90
9¢ °0
82°0
€Lt
Lo
S1°0-
£l
50°0
th°0-
S0°0
L? *0-
6L 0~
S0°0
£0°0
7970~
600~
60°0
8E 0

6C°0-

86 °{
LLee
L0
69°0
it
At °Q
he 0
SL*0
£G°0
LA ¢
Eno
tz°0
gz ¢
€S0
(S
at “0-

0r°0

LAY

Lc°¢

v

AN

N

II

KE- 3¢

140

L

N7Q

x1e

icl

sn
208
ane

8CN



0
&

tEn°0
08 °0
LE®O
€n°0
68 °0
32°0
£1°0
L9°0
6C°0
LZ°0-
nZ°0
oL°0-
90°0
8e°0
12°0
8¢ °0-
91°0
teo
$0°0
9170

101

Lo

<o

$T°0
Ln*0
8L
nZ°o
11°0
¥S°0
0oe*0

81 °0-

1270

t0°0-~

30°0
LZto
81°0

8E°0-

91°0
Z€-o
00°0
SL°0

V3t

85°0
Ln°o
£9°0
$6°0
on*0
8C°0
69°0

Lo

<0°0~-

LE*0
5L°0
€z °0
th°C

St°0

¢ "0~

te*o
6t 0
{1°c
teo

h gt

92L°0
Lot
£G°0
or°o
80
65°0
oL°¢
05°0
Le-o
SE°0
9:.°¢
L+"0
60°0-
€hee
t9o°o
62°0
LAY

13:11

Ll
870
tL°o
f£€0
tg*n
oL°c
£0°0-
6€°0
i -0
7E°0-
Lo
S1°0-
80 °C-
£1°¢
ho oo
7470~
700
f1°0
tL°0-
tcTo

(4%

t9°0
10
7s°0

ce°¢

(%13

t0°0
910
000~
éct¢
£s°¢
200~
ntl "e-
L2t
a0 "0
0=
n0°0-
Le 0~
vZ *C-
ic°¢
LC"0-
£t9°0-
60°0-
Lo=o
52 "0~
0t°0-

Lt

(*LN0D) 6°3 3F18VL

4$0°0
4]
LV
Lece
840
he o
600~
€e*e
giL*n
gt *0-
LG®0
LZ°0-
tl G-
L0%0
¢CT0-
£65°0-
500~
L0
0c°ou-
S0°0-

(A1

gh*0
LE°o
€5°¢

»3°0

aL°Cc-
Lte-o

S0°0

cEre-

1S ¥
90°¢
teee

293¢

Lzt o
69 °C

ar@

e °0
Z¢°0-
4 3
Bh"0
91 °0
tt "¢

Yot

68 °0 TvIcy
GG or
fg *6 Twc
casp cre
LED 109
LE°0 2K
70 caf
yosp N1
£ up
ag (- o
t5 o0 R
tLeo 11
rLee 119
oo ¥
teee NTq
G0~ ¥ 18
Rz *r nz
Geop aso
gLee yIvY
€20 Vv
143

C KN

g

AiatHE (1 o



60°0
61°0
€0°0
S0
95°0
00°0~
€0°0
L€°0
60°0
LE"0-
10°0~
€270~
h0°0
L SV
h0°0-
¢4°0~
00°0~
ii°0
96°0-
90°0-
ast

gh°l-
L0~
60°0

tL°0-
Le 0~
-
£6°0-
150~
9n°Z-~
LEE~
96°Z-
09°2-
96°C-
6E°Z-
c9°Z-
6t °t-
69°Z-
9170

tL°e-
c0°0-

Vet

zz°0-
Zi1°0
92°0
89°0
00°1
Sn°0
€2°0
$0°0
79°0-
€21~
9n°0-
89°0-
68°0-
0€ "0~
noL-
S0°L-
6970~
16°€-
99°0-
9€°0

ng

90°) -
91 °0-
6L °Z~
ot °0-
Lh=0~
8¢ *0-
Li-0-
00°¢-
st~
052~
noy-
16°¢-
00°2-
6L L-
w-z-
98 °Z-
LL-
Zgn-
8¢ “€ -
€170~

LhE

96°Z~-
00t~
00°¢€-
LS°0-
9Z°1-
06°0-
tL*e-
€17~
802~
LS°2-
a7~
LE*?7-
2 S
Lz~
(A
LL?-
927~
99°¢-
nh°0-
sf°G-
(433

$8°0~
76" 1L-
Ls°L-
ti=c
62°0
0~
10°0
4 2]
99 ° 0~
90°1~
6C° 0~
0RO~
1o* -
0L 0~
8e°0~
9Z° -
"0~
ez~
15 B
¢6°0-
LEE
NIl

8Z *0-
s0°0-'
0zt~
Lt0°0~
£°0-
6g°C-
9¢€ 0~
L¢°0~
L0~
64%°0-
€10

t*he0-
L€ °0-
l£°0-
t2°0-
tL°0-
12°0-
thel -
660~
L0~
L143

dHL NI SALN GNY
S44T8YL NI SNOTIONG3IY 40 $123443 TINIIWOD 44 OL Fnd
SITUINNOD QAZITVINLISACNI JOCVW dHL NI 401035 JISI id

o€ *l -~
Lol
")°0-
LGS0~
81°0-
¢o*0

oL 0~
t9°e-
9L~
bh ¢~
66 "0~
9 °t -
96 "L -
36°1L -
et~
tl "¢~
09t~
59°L -
6n°l-
9€ °n -

£t

DETh~
9t~
60°C-
s2°0
L0~
ci 0~
10°0
St€t0-

snei-
8-
& A
SL°L-
S0z~
6L L~
L0 g~
€61 -
Lh°0-
Li°0-
L0°0-
(449

091~
0Lt~
L0~
SL°0

20°0-
L °0-
0L °0-
97 "0~
he “C-
hg " Z-
ha L~
ne*g-
8L L~
0s°1L-
s7°2-
£4°C-
86° 1~
0er*o0-
L%°0-
251~

cLe

SALVY FONVHOXT ITAIXTIS JIONL SIDI¥G LUDCWI KT STOUVED IovIar~43gd

{.°d 314Vl

ZL°0-

hi 0=
6t °0

69°0

g l-
Lo°0~
0f *C~
L AR B
96°1 -
08t~
La°t-
0€°2-
(0 2
tLol-
rte-
fo -
2e°0-
oL-t-

11°7-

anc

yIv

Vv



iz~
L6°0~-
LE~0-
9h°0-~
60°0-
gL -
(3
L8°0-
Lh®l-
96°L~-
[ g £
61 °Z-
6L\~
ThtL-
6L°L~
8E"T~
6S°L-
96°1L-
LIS 4
88°0-
101

Le*2-
t6°2-~
€t "0~
"6 °0-
09°0-
79°1-
oL~
€L°n-
ts°L-
8g €~
tg°2-
Nz 4~
SL°E-
66°¢~
9¢ °t-
9n°C-
LSt~
08¢~
6€°n-
£0°0-
Vet

tc-i-
8L 0~
st *0-
3 A A
LE "0~
€Z°0-
Lot~
g€ °L -~
Sh*L-
€Ll
oL 0~
L i~
8i°%1-
LS~
$a'0-
0L "€t~
Encl-
Lt "0~
nLcl-
9¢ °0-~
w8t

9Z°1-
ZL°1-
St°0

RS i~
Lr*0-
19°0-
86°0-
9z 7-
96°0~
06°L-
iL°0-
et~
LeE"L-
SE°L -~
LA
ot °¢~-
LY
1z°s-
g0°¢t~
r o

13:22

S9° |~ hLtt-
PE L~ 6L -
61 °0- unt0-
t0°1t- 9n"0-
L9°Z-~ $9°0~
6G° - (8L -
L0°2- L.
10°2Z~ t8°0-
06°1- 19°1 -
0g =2~ £6°L -
16°1- 1974 -
Sg°i- hg oL~
Ss0°¢- S6°L~
SL°lL- 66 °L -
he - L9t -
0G°Z- s0°2-
06°1- tLtl -
EE°L- 8¢ n~
tLon- St~
SZ°0- £L°0
4:1% 3:1%

(*1802) 01-3

LLn-
LL70~
<L "0~
wZ*o0-
[ B R
h9°0-
93°¢ -
65°0~
96 °0~
9In°l -
£€6°0~
6h°0-
Loov

on°t -
Sl °L-
cLe

d1avL

86°0-
s 'tL-
onc)-
[4
in°L-
LLcL-
6C°L-
oL°L-
Ls"0-
50°0~-
iLE

’5°C-
860
77°0
tost
Leco
St~
of°¢C
7e°0-
hh "L -
090~
Z2E°L-
0 R
tZ°L-
sg-L-

N3a

y'g



P

94°0-
90°0~
L%°0-
€ "0-
0€"0-
¢l °0-
10°0-
ah°0-
9L °0-
T5°0-
TL°0~
whc0-
920~
61°0-
§$°0-
2L°0-
nZ°0-
09°0-
te°0-
10°0~
1413

0Z°0-
TL°0-~
8L°0-
€z 0-
8i1°0-
SL°0-
20°0-
ez°0~
ot°0-
96°0-
ti°o-
n°0-
LE"O-
1zo-
0s°0-
L o-
R7 .
‘0.
L9°0~
10°0~
¥9¢

€0~
0L°C-
LT B
ts°0-
eL"0-
.o~
90°0-
96°0~
8Z°0-
90°1L~
€g°0-
8L°0-
$6°0-
L9°0-~
Is°)-
SLt-
29°0-~
€6°0-
ancL-
9¢°0-
1311

8i1°0-
10°0
Ls°2-
5°0-~
EL°SL-
"0 °0-

£€2°0~
20°0-
L9°0-
SL°0-
0C°0~
sZ°0-
60°0-
62 °0~
Ln°g-
tz°0-
€20~
Leco-
20°0-
gs€

$9°0~
$0°0-
LL°o-
9L~
60° 1~
6€°0-
Zi°0-
26 0~
n°0-
99°1L -
$5°0~
€E0°L~-
L6°0~
89°0-
851~
09°0Z
hh oL~
9Z°0-
€0°1L-
S0°0-
VSE

8L°0-
s0°0-
hn°0-
6L°0-
SL°0-
%0°0-
200~
61 °0-
91 0~
LS°0-
SL°0-
Lh°0-
5€°0~
9Z°0-
64 "0~
(8°0-
0f "0~
"9 °0~
Lh°0-
00°0-
(4 1%

zzto-
90°0-
L6°0-
6L°0~
Z1°0~-
04 °0-
€0°0-
¢¢°0-
0€°0-~
hE“L-
Lz*o-
h8°0-
€9°0~
SH°0-
9Z°1-
68°1-
£6°0~
6¢°0-
69°0-
s0°0-
[3.13

Lo~
60°0~
06°0-
89°0-
on°e-
8t "0~
%0 °0-
19°0-
12°0-
-] S
LL°0~
19°0-
1$°0-
6t "0~
98 "0~
$6°0~
S °0-
8n°0~
$9°0-~
6L °0-
(433

he°0-
SLT0-
h6°0-
6C°0

z0°0

L0°0-
nC°0-
6t°0

62°0-
£E0°i~
s o~
1h°0-
6h°0-
ne0-
€L°0-
€LTne
85°0-
62°0~-
S9°0~
Stl0-

Lee

t

0L°0-
tl°0-
19°0-
8z °0-
62°0~-
ZL°0-~
90°0-
€9°0-~
SZ°0~
06°0-
o "n-
69°0-
09°0-
8L °0-
"L°0-
06°0-
LZ°L-
99°0-
LY
L0~
nZe

RIR 3dHL RI SALN ARV
Sdd18VI NI SNO14ONAAY 40 S1D34d3 QaNI1GHOD aHL OL 3na
SITYLNNOD G3ZITVIEISLANI YOCLYM dHI KI 8OLD3S DISI id
S3IYE I9RVHOXE 2714IX21J 83GN0 SADIYd aNOB NI SIVRYHD I5VINIDEAJ

L1 2 32179V

nLtL-
[4 B R
9Z°h-
80°9h-
6Z°15~
92°0-
EL 0~
Lo un-
9e°0~
L0°¢-
1370~
69°0-
0t i~
Ly 0~
T3~
13 R
L6°0-
83°1 -
th'o-
93°0~

tle

vE“C-
81°0-
LL°0-~
6t*C-
9S8 °0-
52°0-
S0°C-
Li°0-
neg =0~
Zh°i-
$C 0~
€0°L-
9L°0-
0s°0-
"ot~
LA
09°0-
9t "0~
0G0~
€0°0-
(441

BE°0-
Lo~
15°0~
05°0-
l6°0-
8z *0-
oL°0-
s0°0-
LE°0-
g€ L~
"0~
SL°0-
Z8°0-
9h°0-
5670~
n6° 9~
£L°0~
Th°0-
69°0-~
SL°0-

L7€

8L°0-
00°0-~
L °0-
S0°0-
Lto*o

¢0°0

60°0-
t0°0

L0~
89°0-
t£°0-
th°0~
8G°0~-
£€2°0-
on°o-
66°0-
Zh 0~
61 °0-
on°0-
60°0-

oL e

GL*0- V102
tLec so
(40 ZAS
90°C ans
fAL T 30K
Leec (4 |
0Z°C- nar
£€€0 R1a
7h (- in
LL°0- IR
€h e~ 11
9t (- 2nr1
£8°C- 849
Lz°Cc- ad
€C°C L1y
ho“t- x14
gn-C- g
8¢ C- and
Zz°C- vy
{170~ kY



207

LT°0-
s0°0-
eLL-
06°0-
08°0-
60°0-
90°0~
LtL-o-
SL°0~
09°0~
0z o-
$e°0-
8¢ “0-
TT°0-
€L°0~
9587t~
6£ °0-
$6°0~
0s°0-
S0°0~
L0

80°0~
n0°0-
60°0-~
0L°0~
6070~
L0°0-
¢0°0-
€L°0-
80°0~
9z°0-
60°0~-
tz°0-
8lL°0-
Li°0-
sT°0-
SE°0~
L0~
€L°0-
6°0~
T0°0~
6

L0°0-
$0°0-
8lL°0-
ot0-
60°0-
s0°0-
to0°0-
ti°0-
90°0-
€C°0-
60°0-
00~
8L°0-
oL°0-
9%°0-~
SE°0-
Zi o-
91°0~
Ze°0-
1070~
8

h0°0-~
T0°0-
i co-
90°0~
20°0-
£0°0-
100~
s0°0-
€0°0-
St 0-
h0°0-
L0°0-
oL°0-
90°0-
sit°o-
Z2z°o0-
L0°0-
80°0-~
6L°0-
10°0-
L

50°0-
€0°0-
0L °0-
L0°0-
LO°0~
%0°0-
10°0-
80 0~
5070~
a1 °0-
90°0-
€L o0~
ZL°0-
80°0~
6L °0~

SZ°0-

60°0-
14 "0~
14Ty
10°0-
9

st 0~
L0°0~
0t "0~
8t "o~
S1°0-~
€T°0-
€0°0-
tz°0-
ZLt o0~
8h *0-
€L°o0-
9% "0~
Lz "0~
61 “0-
"h o~
z9°0-
Tz o0-
€€ °0-
L9°0-
"0°0-
S

sc-o-
£0°0-
£z°0-
L0°0-
800

20°0-
z0°0-
n0°0-
10°0-
8l °0-
90°0-
9¢c0-
i "0-
90°0-
1z°0-
tz-o-
80°0-
90°0-
sz°0-
00°0-

10°0
n0°0
S0°i-
9h°0-
9L*¢
10°0
€L°0-
9Z *0-
$0°0
gn-0-
nt "0~
SL°0-~
LT u-
70 °0-
0 -
9a . -
60 °0-
A
e "0~

00°0~

(*1802}

ZLh-
£6°0-
EE"n-
ST~
gLohL-
gn°0-
Lo~
£9°¢-
SH°0-
98 °L-
hh 0-
LettL-
Zitt-
96 °0-
L8°9: ~
hE“OL -
98°\-
8L 18-
Z8°1-
90°0-

V8E

t1°3 314Vl

nL*o-
9{°0~-
€€°04 -
96T~
LL°z-
L€°0-
t¢°0-
9¢ 2~
05°0-
L
€20~
8L°0-
nl°0-
nLt0-
[ R
05L& -
59°L-
9N °0-
g1t~
i "0~

gt

Zeco-
Zzt0-
Sb°i-
86°1 -

16"t~

t1°0-

ss°efl-

05°1-~
9t °tL-
SLC-
Zi¢c-
Z0°1-
5Z°0-
gt -
¢Z-0-
LY°0-
19°0-
65 °0-
otL°t-
12 o ¥
€0°1-
Z0°1-
to°L-
50°0-

[4:13

0z °0-
80°0-
6L°0-
ih*0-
6S°0-
€6 "0-
"0°0~
8G6°0-
6t °0-
L8°0-
g0~
56°0~
Ly 0~
he“0-
86 °0-
ttet-
ge*o-~
65°0-
8E °L -
90°0-

13:13

8g°0-
90°0-
€8°0-
15° -
ho*Z-
Zzt-
10°0-
L0~
Lo~
L9°0-
tn-0-
€EL°0-
9t 0~
90~
6L°0-
hg -
tn°0-~
60°61
79°0-
Lz°0-
Lt

LE°C~ 1102
£tc e~ sn
w01 - w:m
€6°C~ aas
6h°0- 0N
€€°0- k1)
£EC (- Rar
Lh°C- N1
01°d- X0
LI =
€t "€~ 11
0t °0- 381
92 °C- -7 £
hZto- ud
90°1L - LE {4
76 "€t - X178
1L°0- ot |
92°0-~ and
nt°C- we
£0°C~ v
L€



LEO-
LL°o-
LLeo-
89°0-
€80~
8t-0-
$0°0-
T L~
Te0~-
6L°L-
LT°0-
To"L-
L§°0~
08°0-
oE°t~
18°i-
€570~
T L~
8LcL-
%0°0

(413

8t 0~
ez 0~
69°0~
€170~
00°0
610~
10°0-
st°0-
ti°0-
L8°0~
oL°0-
89°0~
1570~
0€°0-
$9°0~
€6°0~
SE°0-~
£8°0~
L6°0~
10°0
vo¢

9870~
" c0-
L¥°0-
tT-o-
0T"0

80°0-
90°C~
61 °0-
"0~
9Z°L-
LE®0~
86°0-
L ] e X
$8°0-
TL -
00°¢-
LL°0~
9L L~
8E°T-
€L°0-
£33

10°0~
90°0
o=
%00
o%°0
10°0~
00°0-
60°0
t0°0
8E°0~
L0°0-
Ttz o-
80°0~
10°0
Lo~
§5°0-
60°0-
o0
t9°0-
90°0-
as¢

09°0-
L0°0~
€0°0~-
€01~
tL°0-
89°0-~
6L°0-
€L 0~
tL°o-
8z~
16°0~
S6°\L~
st~
L1 B
T~
09°¢t-~
og “1-
SLe0-
89°L -
%0°0-
15€

91 °0-
80°0-
Te "0~
€EL°0-
90°0-
10°0
co0°0-
81 “0~
L o0~
09°0-
Si 0~
6t °0-
LE°0~
9Z “0-~
"9°0-
16°0~
te€°0-
Lo-t-
50~
To°o

(413

sE°0-~
90°0-
LetL-
tzeo-
8170~
L0~
%0°0-
61°0~-
Ls5°0-
T6°tL-
0h°0-
[4: Rl S
00"t~
€L°0-
80°¢C-
6S5°Z~
$8°0-
08°0~
st L~
L0°0-~
(3.1

Th“0-
60 °0-
oL L=
%9 °0-
9 °0-
6L °0-
L0°0-
16 *0~
"E "0~
h0 °Z-
sZ°0-
66 °0-
16°0-
1L°0-
LeL-
6t "L -
SL°0-
18°0-
19°0-
TS5 °0-

(439

ML dHI NI TCHIN

Leeo-
Lo~
60°L-
oL°0
Lo°o
10°0~
€0°0-
tz°0
LE°O~
S04~
0z°0-
LS°0-
85°0~-
6€°0-~
78°0-
65°L~
Lh°0-
LS°0-
L1 A
£Z°0-

(131

8z°0-
ZLo-
Site-
tl°0-
1€°0-
0Z°0-
60°0-
TS0~
€T°0~
0L°0~
60°0

19°0~
Zs°0-
9£°0~-
6€°0~
08°0-
0€°0-
$6°0~
"8 0~
99°0-

nZe
anvy

%6°0~-
18°0~
€5°0-
96°0-
63°0~
2o

Zi°0-
E)°€~
LL°0-
€5 e~
tLeo-
L3~
Ly~
L5°0~
£3°L-
T6° -
9l "=
[ Al
L=
LE R X

Tttt

16°0-
t€°0-
enti-
90°0

1€°0-
S¢°0-
s0°C~
1z°o-
96°0-
Lz~
8€°0-
6L L~
oLt~
6L°0-
0s°L-
£€9°¢2-
T6°0~
8Eg 0~
Lh°o-
60°0-
(443

Sd4IEYYI RI SROIIONAEE 40 S1DO2ddd GANIENO0D dHL OL 30¢
S3IALK00D QIZITVIBLSOANI BOCLVH JHL NI HOLIIS DISI 4d
S3IVE IOAVYHOXE F18IX31d 8IARN SADXIUA EWOH ANN

ZL°d 218V}

8n°0-
0z°0-
5L°0~
€Z°0~
SE°L-
L9°0-
L0~
Lz°0-
8n 0~
AN A
Zheo-
65 1L -
0Z°L-
08°0-
L~
iz~
98°0~
1L°0~
Let-
€2°0~

1ze

Lz o0~
%0 °0-
€L°0~
£0°0-
90°0
t0°0
60°0-

00°0

66°0-
£6° 0~
L9°0-
SL° O~
%€ °0-
WL 0-
ghT -
£€9°0-
tZ 0~
on-0-
€EL°0-

oL e

LE0dNI 40 XIINI RI SIONVHD FOVINIONIA

LE A
Zi°¢

ho (-
LiLc

St°e

hZ ¢

ST e~
ot ¢

8¢ C~
8Lt~
LSs°c-
89°0-
8z "L~
€€ 0~
o¢ “0-
SL°L-
89 °0~
€1 °C-
€€ °C-

€7 °C-

v

i
m
i1
LB ¢
o
ad
R3a

X718

102

s
RS
ans
2on

N
nar

R1d

o2
qed
v

I



ot o~
L0°0~
1£°0~-
€€"0~
oL 0~
"0~
80°0-
€T°0-
Lo~
\L°0~
9Z°0-
€5°0~
€5°0~
00~
L$°0-
66°0~-
6€“0-
8T°0-~
L0~
L0°0-
108

80°0-~
20°0-
6070~
0L°0~-
60°0~
L0°0~-
zo°0-
€1°0~
80°0~
9T°0~
60°0-
T 0~
8i1°0-
bic0-
sT°0-
st o-
0t °0-
€10~
6Z°0-
z0°0-
6

L0°0-
$0°0-
o170~
ol°0-
60°0-
$0°0-
t0°0-
tL°0-
9070~
€T°0-
66°0-
*L°0-
84°0-
oL°0-
9T°0-
st°o-
gLt o-
91°0-
Zeto-
to°o-

v0°0-
oo~
*l 0~
90°0~
20°0-
€0°0~
t0°0~
$0°0-
€0°0-
Si°0-~
%0°0-
L0°0-
oL0-
90°0~
SL°0-
e o0~
L0°0-
80°0-
61°0-
t0°0-
L

s0°0-
€0°0-
oL 0-
L0°0-
to-0-
¥0-0-
10-0-
%0 -0-
$0°0-
8L -0
90°0-
£L°0-
ZLv0-
80°0-
61 ~0-
sz*o0-
60°0-
i *0-
zz-o-
10°0-
9

st *0-
L0°0-
0f "0~
R "0
St *0~
£2°0-
€0°0-
T 0~
L0~
8h*0-
€L 0~
94°0~
LT°0-
6L°0-
wh 0~
Z9°0-
iz o-
€€°0~-
L9°0~
%0°0-
S

$0°0-
£0°0~
£2°0~
L0"0-
80°0

z0°0-
z0°0-
"0°0-
10°0-
81 *0-
90°0-
90°0~
ot °0-
90°0-
tz°o-
Lteeo-
80°0-
9¢°0-
$Z°0-
00°0~

]

oo
%0°0
§0°i~
90~
9L 0
10°0
£4°0-
9z o0-
s0°0
gn°o-
tl °0-
SL*0-
Lt°0-
%0°0-
0Z°0-
99°0-
60°0-
Lo
LI
00°0-
4

(*1100)

LA
LA A B
LETO-
LI A
4 0 B
b=
LE"O~
69 €~
LL°L-
€EnceE-
hL-
LA
T LLtz-
9¢ -
09 ¢~
£5°2-
98°1~
85°¢-
9E -
$0°0-
\1:13

ZL°3d 3ravy

an‘y -
9i°0-
ZZ°z-
inte-
$8°0-
8Z (-
0€°0-
06°L -
89°0-
LS -
0Z°0-
£6°0-
00°L -
£6°0-
gL°L-
gn°g -
88°0~
0€°0-
05°1 -
L9~
n8g

65°0-
LZ°g-
96”1~
tZi-
Tle-
6S°¢-
heo-
6~
99°0-
tt°e-
8% 0-
ne°l-
90°1~
LT B
95°L-
LL-Z-

o
o
.
o
]

ST~

[

Zi°0-
8¢

ne °0-
€EL°0-
69°0-
Zn=o-
19°0-
L9°0-
$0°0-
£9°0-
8z °0-
gL "L
LE°0-
86 *§ -
LS *0-
hhc0-
60°t-
6E "L~
1$°0-
ho“°tL-
z9°Z-
S0°0~
Lgf

LZ°0~
60°0-
Giet-
ZE°0-
60°0

597~
S0 0-
£Z°0-
.0~
S6°0~
he o~
951 -
250~
€t 0~
13 3 B
L5670~
ofh-Q-
ZL=0-
$6°0-
ga0-

e

72 (-
80°C~
€9°0-
65 °C-
Sl Cc-
0S°C-
LI &
690~
Z?2°0-
96°(-
SZ- (-
760~
9t (-
66°C-
13 B
X e
She0-
6€ "0~
Ltc-
€0 ¢~

(33

Ylo02
s
k4.5
ans
L] ]
zn
1ar
nré
an
m
i1
38t
349
3d
1aaq

118

(] Io]
Yav

e



210

gl
9°091
t 9t
6°£¢
i °6h
0°0
0°L-
0°6
Loy
Lt -
96t
0°L-
114
6°Lh
0zl
S°6l -
g nci
Z2°6b
L*h
L*0Z-

g6¢

hoLsi
1 Re 14
8°69
$°82

¢ 61
$°0
B°6h
6°L
zeenl
1°s8l
£ 0L
£°6
gent
9°L91
4 14

17 342
¢Ttott
6°Le
Lo
£°0L

Y62

£°sit

0°9¢
¢S
6°¢
L0
1°0
sl
STl
z°8iL
LS
L
6°0
o8l
S*hi
e
8°h
9°1L
L
14
£°0
nt

L°T8N 1°861 A 9*L9 6°681 h n65 Z°3%9
6°0n L°slL 0°6f £l 9°bl €°et s*Zh
6°9 9°t s*Z £°e s°t sl 9°Ll
6°6L < i 9°91 %2 €y Gy 8°9
T T4 0°h 6°¢ 60 9°S 9°g St
8°0 %°0 S0 0°0- LA Ll EAY
s~ 6°1 £°0 hoh- L°0- 57E- Z°Lt -
€ 29 LA ] 0zt 19 9°hi 9 0t LR ¥
[N LU E 67t £t z°6l £ eh oLt
S°61L it 0z L't Lot S %09 5°301
S°¢ S0t 1°¢ L6 Nt (SR T t°ee
{3} L0 7°0 ¢t 5°¢ t 0L b1
€°9¢ 8 06 £°6 9°6 P 14 £°n0L Lo vl
0°ut (4 3} L oLl 3 VT4 2 o8 a‘ol
S°S LTt L4 L°c neit £ °Fe 9°51
LI 44 66l F°€ L'c £ L 9°¢y 6°G7t
L°601 s°0slt £°R7 C ch L°LCL ERRYA A4
g£unlt €£°0 £oLh 9°6 56 Loni 6°Z
£°si 9 °¢ £°6 L 3"} L°al £°67
L°0- L°0 L0 c*0 n°ct L0 6oL~
(819 433 L€t LAY tct 44 L2e

New 3EL NI SSLN GKRY
S4414V]Y RT SNOT1DNAA¥ 40 S$1D3d4id GANILKOD 44U OL anC
SITIUIRNOD CAZTIVIFLISLUANI BOLYN 3HL NI UCLDIS D151 AY
SILVY TONVHOXA IJ1d1X31d d230NH SI40dX3T K1 S4I0MVHO

€174 379Vy

h765

Qten

crece

1°fl

9°C6

0°0y

"

~

i
Y

*h

°f

°<

3%t

0L

e



211

S ESLN
1 4414
STE8h
s°snl
9°Zst
8t

8 0TS
8°9LZ
6°€ENLL
T°106
S°L9L
0°98
44 X4
6°8951
LN 341
8 "t06
s°elos
6°niitL
0°6lLt
1 4
101

s°size
LA 1A ]
£°0€lL
$°s9
1 e 1 4
t°¢
9°601L
0°91
tetoz
#°Z9l
#°06
Lot
TeL9z
S°ELL
£°Ls
[4a 4
0°isol
%°89¢
9°ts
it°it
VBE

8°160Z

6°Lin
L°L
LSt
8 ey
$°0
[+ ] B4
8°6Z
0°9tl
$°65
"ol
6°1
L°99¢
LA 114
6°0L
z°9nl

L an0)

Z°891

S°si

0°¢
11:13

=

henzezi
8°892
L0
0°SL
9°nl
S°0

6 "ZS1
9°tL
8°88
L°8S
L9
8°n
6°012
8°601
961
L°Ln
S °98S
8°Zn
L X4
L
1313

S °S9G1
L°59¢€
6°L6
8°801
[ X 4
8°1
S*tl
L°92
L9t}
0°2n
6°9¢
€°S
€reLe
6°SLt
1 °Sh
9°8+h
8°Z08
L°L8
L°nh
Lo
4:11

(*1802) €t -2

L JRR
't 44t
9°9¢
6“6t
€ €l
ot
rA
0°0t
9°69
f°0¢
0°tL
5°h
t °Lsl
0°ng
9°tlh
tLn
L L
cote
9°12
9°z

1 8€

LA
0°¢
9°91
oLt
0"t
S°h
8799
{°89
STt
8°0¢t
Lt

a1avl

3°9nn
t*0S
n°9
1°99
43
Z°0
LGN
1]}
8°82

6°68Z
0°8t
L°6l
L°0-

LLe

0°€Z¢
¢°9¢
L4

£°8

6°¢¢
9°9z2
g°8t
S°8
€0
Set

v

AR

IN

11

Jy1

849

34

N3d

Xx14

1cl

ams

HON

and
v

Vv



212

6°66¢E
€°L-
0°8r
S°1s
€ °nt
€0
6°Le
9°01L

it
L9
t°o
1 °9%€
L
L
€ "0t
oSt
1°¢9
t Y%
%0
1:£13

1°%e9t
9°¢c8
s°te
L°Y9
0°Lt
z°s
0°s9
Lt
2°86L
9°¢ElL
S°s8t
9°¢l
9°49€
'A% 4
6°8¢
LY
8°seZ1
8°8
z°st

-

9°611
8°0-
6°9

L
£°L
L°0-
£°0
6°L
£°S
L9

R B4

z°0
g°tlt
gni
9-Z
9°L
0°zs
8°SS
9°0
g L~
4 ]

L BLY 8°nl? 1°6LL | 4 n°681 z°oL9 n°L8S "°€95

L°SL 0°0 L°ns Lo\~ L°EL 5891 L Le 9°56
0 ¥4 9°Ll 9°h tA ] z°h L 8°Zi L0~
£°si L-zi S$*S 00~ 0°tt 6°¢t t°ni 9°Z~
S°8 0°9 1°2 A} i°s £t 9°01L z°0-
-0 0°n t°0 %°0 0°0 0°0- L€ T°0
8°¢ 8°9 z°0-~ 6°1 0°0 L} 1°C 0°¢
£°S 0°¢ 0°t 0°0- 0°L 8"" (A A) n°0
L°9S LTl L°TL 9°0-~ 0L L°hh 0Lt heott
£°1s 8-zt L°01L o°¢ 9°L 9°LS L°nL z°29
8°LZ 9°¢t 8°6 L°¢ t°st oLt S°On 9°¢ts
z°t 01 s$°0 L°0- [} T°L s*ol "L
L9801 9°8¢t L 14 9L~ t°19 i°6nt Nubwr 8°n6
£°69 6°LE L8t L 6°81L 6°99 6769 9°LS
L°Sl L°¢ S*n €°0- 6°0L 1 -0t sz 9°niL
S 0t £°8l z°8 00 S°s 9°th 1A S*6n
9°09¢ 9°0nL 9°686 L1°¢- S°hElL € °96¢€ STESh 6°55h
€°Ln zeoz 891 6°h ool 8°L €L 6°L
€°L 9°0- 6°0 0°L S°t A A 14 5°0-
9°0 L°6 L 8°0-~ 6°0 S g S$°0 8°n
(313 433 1333 LI4Y 143 44 t2¢ ote

S18 dHL NI SULR QNV
SAJI8VL NI SAOTIONAEY 4O SADO3ddd QANILANOD EHLI 0L ang
SEIAIN00D GIZITVIALSLANRI HOLYN THL RI 801035 DISI id
SALIVYE FONVEOXT FTAIXATd 33ANN SIHOAWI NI SIAONVHO

oL "d 314Vl

8°¢t
S°tel
t°6h
0°91
0°Le
1 “66¢€
0°tLt
S°S

28

IV

an
IR
11
a81
449
84
R2a

X18

iCl

€n
2rS
ams
20R

4.1
Ndl

Ria

v

V1Y



213

9°650S1
0°LT62
SL6n
L°60L
L°EEE
8°9¢
6°619
L°692
Seanil
6°0L6
6°€ELL
z°t8
e.pmsm
h°88S1L
L°60¢
S$°L68
hoasle
€°L601
S°S0€E
heon
104

£ oone
6°6ETL

L°GE
0°99
9°62
9°2

8°Zil
0°T¢
LA ]
L°29
$°69
9°LL

2°90Z
9°6¢E\
T 9
9°S9
Z°SL9
S*net
6°SC
0°0-
¥8¢e

SELlT
LAK4133
6°901
L n6l
h°89
1°0-
g usl
L°8S
9°i81L
€19
L 0t
9°t
9°€ELC
0~ 88z
6°nt
0°L91
L h80L
€°88
0°¢€z
0°?lL
14:19

zeslel
L°heE
8 'St
L°£0)
Lo\
Tt
9°19
neLe
8°Z9
L°%9
1413
T°h
€°hotL
6°06
€°Le
6 °SS
S°Shh
SLLn
h°te
$°9-~
t8¢t

L°eELst
zeole
8°08
LS B
8°6S
1°€l
Tohit
L°0h
0°GtlL
0°6L

o

¥ ~
. b |

i°9
"°09Z
1 *0St
0°z¢
0°06
6°Z8L
teil
6°8¢t
S°¢

8¢t

L°E08
LT A4}
heel
8°Le
€8l
0°s
0°6SL
L0l
LS
g°ns
L9t
6°1L
9°91L1
z°ts
8 ht
L°Le
€°56¢
e°stel
h°89
0°¢-
3:13

17662

f1°0C

a9

0°6l
Lot
L A4
h -
n°e
8°02
6°6
L0t
L0
t°eL
0°e6l
0°n
0°61L
L7081
Lt
Lt
L°0
TARY

(*1802) #i°3 376VL

L °0Sh
£°9¢
911
L°Ln
0°¢tL
S°0
8°¢
0°6
1°LE
L°oz
6°Sh
L4
S°LLL
L 0L
9°1t
1°nZ
LA A%
S Ll
$°0
0
LLE

£°L9
ozt
$*0
LA
2]
£°0
(A4
L]

t°s

S°n
$°0
6°Z1\
88
(A"
9-2
6°6€
n°L
6°C
€0~
Z3t

S*iLe
L°GL
S°8
5°9
9°¢
s$°0
L°c-
0°¢t
8°9
0°L?
0°9
0°1
L°8S
h°o¢t
n°s
Ll
g 6ni
0°sl
h°ol
60~

V9¢

&~

8 "99¢
€°Gh
L9
L
LT
€°0-

6°C
8° Ll
6°91
L°EL
ot
€°98
h°9¢
LS
S et
L6l
0°LL
0°Sl
9°a9i

313

v

Ic1

sn
ZNs
ars
8CR

ZN
Rar

N13

A

R
LI
a8l
4do
44
N3Q

x1€

QR
viv

A



214
Bibliography

Balassa, B. "The 'New Protectionsim' and'the International Economy," Journal
of World Trade Law, September-October 1978.

Baldwin, R.E. Nontariff Distortions of International Trade. Wasuington:
The Brookings Institutiom, 1970.

. "The Multilateral Trade Negotiations: Towards Greater Liberal-
ization?" Americon Enterprise Institute, 1977,

Baldwin, R.E., J.H. Mutti, and J.D. Richardson, "Welfare Effects on the

United States of a Significant Multilateral Tariff Reductiom," April
1978, in process.

Blackhurst, R., N. Marian, and J. Tumlir, Trade Liberalization, Protectionism,
and Interdependence. GATT Studies in International Trade, No. 5.
Geneva, November 1977.

Brown, F. and J. Whalley. '"General Equilibrium Evaluations of Tariff-Cutting
Proposals in the Tokyo Round and Comparisons to More Extensive Liberal-
ization of Trade," December 1978, in process.

Cline, W.R., N. Kawanabe, T.0.M. KRronsjo, and T. Williams. Trade Negotiations

in the Tokyo Round: A Quantitative Assessment. Washington: The
Brookings Institution, 1978.

Deardcrff, A.V., R.M. Stern, and C.F. Baum. "A Multi-Country Simulation of
the Employment and Exchange-Rate Effects of Post-Kennedy Round Tariff

Reductions,” in N. Akrasanee et al. (eds.), Trade and Employment in Asia
and the Pacific. Honolulu: University Press of Hawaii, 1977.

Deardorff, A.V., R.M. Stern, and M.N. Greene. ''The Implications of Alternative
Trade Strategies for the United States,” in D.B.H. Denoon (ed.), An

American Response co the New International Ecomomic Order. New York:
New York University Press, 1979.

Houck, J. "The Tokyo/Geneva Round: Its Relation to U.S. Agriculture," pre-
pared for the Committee on Finance, U.S. Senate, May 1979.

Lowingar, T.C. "Discrimination in Government Procurement of Foreign Goods

in the U.S. and Western Europe," Southerm Economic Jourmal, 42 (January
1976), pp. 451-60.

Murray, T. and 1. Walter. '"Special and Differential Liberalization of Quanti-
tative Restrictiocus on Imports from Developing Countries," in L. Perez
(ed.), Trade Policies Toward Developing Countries: The Multilateral

Trade Negotiations. Washington: Agency for International Developument,
1978.



215

Nowzad, B. The Rise in Protectionism. Pamphlet Series, No. 24. Washington:
Intermational Monetary Fund, 1978.

OECD. Labour Force Statistics. Paris. annual.

Schnittker Associates. '™Multilateral Trade Negotiations: Results for U.S.

Agriculture," prepared for the Congressional Research Service, April
1973.

United Nations. Yearbook of Industrial Statistics. New York, annual.

O



