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i Introduction

This paper is a progress report on the construction of an spplied general equitibrium
model to be used to evaluate the impacllof a Canada-Mexico-U.S. Free Trade Agreement
(F.T.A.) on the Canadian economy. The starting point for our study is earlier work we undertook
to examine {he impact of aade liberalization on the Canadian tconomy (Harris, 1984ab; Cox and
Harris, 1985, 1986). The most recent version of the model (Harris, 1988) was designed 10 focus
on the Canada-U.S. F.T.A. of 1988,

In many respects the moded is similar with applicd general equilibrium models in the
Walrasian tradition, surveyed for example by Shoven and Whalley (1984). The mogel departs
from the Walrasian tradition by incorporating economy of scale and imperfect competition into
the model siructure. Both of these features arc thought by industrial organization economists to
be important in accessing the costs of protection in small open economies such as Canada, There
is a long wradition of Canadian cconormists beginning with Eastman and Stykolt { 1966) who have
argued that the cffect of wade protection, by reswicting market size and limiting foreign

competition, is to create an inefficient manufacturing scct'or with too many firms operating at too
small a scale. Earlier resulis from our mode) suggest the costs of protection are substantially
greater than those found in competitive, constant returns to scale models.

As in our carlier work the question 10 be examined by this research is: what tmpact will
fusther North American trade fiberalization have on the allocation of resources within Canada and
how will real incomes be affected? Unfentunatcly, at the present time the model, although
operational, has not been fully calibrated and as a consequence we do not repon, in this paper,

the resulis of any Canada-Mexico-U.S. wrade liberalization experiments,

The paper is organized as follows. In section 2, we specify the model economy. In
section 3 the calibration process is outlined. In lieu of_n:sulls on Canada-Mexico-U .S, rade
liberalization we report some of our results from an carlier study of the Canada-U.S. F.T.A. in

Section 4. A concluding comment is contained in Section 5.

2. Model Structure
In this section a brief overview of the model will be undertaken. The mathematical

structure of the model is outlined in the appendix and a fuller account of the model can be found
in Hams (1988).

Within the model there are four econonic regions: Canada, the United States, Mexico and
all other countries aggregated into the Rest-of-World (R.O.W.). The Canadian ¢conomy is
modelled in detail but the model is less than a “fuil" general equilibrium model as the behavior
of the U.§., Mexico and R.O.W. is summarized by exogenous import prices and a set of expont
demand functions. A principal distinguishing feature of the model is the assumption that cach
type of product, defined by its physical characteristics, is distinguished by the region in which
it is produced. This is often refemved te as the Ammington assumption (following Armington
{1969)). Canadian manufacturing goods are thus treated as qualitatively different products from
U.S. and Mexican manufaciuring goods. This assumption of product heterogeneity by region
is used both to account for cross-hauling or two-way trade between regions within the same
commeodity category and to exclude complete specialization as a behavioral response of the

model.

In terms of the regional structure, Canada is thought of as small relative to the other



regions. Thus imporn supply prices in Canada, from all foreign regions, are treated as €X0genous.
Nevertheless. because Canadian goods are distinct from U.S., Mexican, and R.O.W. goods the
prices of Canadian supplied goods are influenced by supply and demand conditions within
Canada.  Thus because expont prices sre endogenously determined, but impont prices are
cxogenous, the terms of trade within Canada are Mcnously determined within the model.
Following Hamis (1984) we have referred to this as the “almost small open economy”
assumption.

The model consists of eighty-cight products produced in each region by separate
industries. Sixty-three of these industries are in the manufacturing sector and cotrespond to
Canadian manufacturing industries at the three and four digit Jevel of the Standard Industrial
Chassification code. The remaining twenty-five industries consist of natural resource and sesvice
industies. Within (he model, the manufacturing industries are treated as noncompetitive,
increasing return to scale industrics and the remaining industries are treated as competitive,
consiant returns o scake industrics,

There are two primary factors of production in the model: capital and Jabour. Each factos
it assumed to be bomogeneous and mobile acrass industrics and finms. Capital is intemationally
mobile and in perfectly elastic supply at the world central rate. Labour is intemationalty
immobile. The domeslic wage is determined in 8 perdfecily competitive habour market. The
resource eadowment of the economy consists of a fixed supply of labour and capital.

The model takes account of a number of tax and Gariff in the Canadian economy. All ux,
tarifl and subsidy rates arc expressed in ad valorem form. Among the domestic taxes

incorporaied in the model arc sales 1axes on final domestic consumption, Laxation of intermediate

goods, and expont taxes. Tariff rates include ad valorem equivalents of non-tariff barriers whea
available.

The income of the domeslic consumer derives from owncrship of the cconomy’s
endowment of capital and labour, from possible economic profits accruing 1o domestically owned
firms in noncompelitive industrics, and from net government ransfers. Government revenue is
raised through the system of taxcs, tariffs, and subsidics in place. All government revenue raised
in this manner is retuncd 10 the consumer in the form of a lump-sum wransfer.

Domestic final demand for cach commodity, from all regions, is assumed to be gencrated
by a single aggregate consumer maximizing a utility function tubject to & budget constraint. The
utility function across commeadity classes is Cobb-Douglas. Within each commodily class the
Aminglon assumption is mainlained; foreign and domestic goods are imperfect substitutes as
givea by a CES aggregator over these fouwr commodity groups.

Export demand for Canadian goods is gencrated by U.S., Mexican, and R.O.W. aggregite
consumerss, with exogenous incomes, who maximize utility funcuons defined over commoditics
from ait four regions. Like the Canadian consumer the utility functions of the foreign consumers
have a nested form in which the top level is Cobb-Douglas defined over commodity aggregates.
The second level is a CES function in which goods from all regions ane viewed as imperfect
substitutcs. As a result, the demand for Canadian goods will depend on the prices of goods from.
all regions.

The technology of each compeiitive industry is represented by 8 unit cost function. The
costs of cach industry include not only labour and capita) costs but also expenditures on the

output of other industrics, both domestically produced and imported. The unit cost function,



assumcd independent of industry output, is specified as 8 Cobb-Douglas funciional form, defined
over the input prices of the primary factors and price indices for cach of the 88 commadity
catcgories. The price index of cach comnto;iiiy aggregate is assumed to be a Cobb-Douglas
subaggregator defined over the price of the comespondiag domestically produced and imported
commodities, With this specification of technology, substitution in production is aot only
possible between primary factors and intermediale commodily aggregaies but, within cach
cammodily aggregale, is also feasible between domestic and imported goods.

The assumption of conslant per unit costs, together with a zero profit condition, requires,
in equilibrium, that price i.n cach competitive industry be equal to unit cost.

Each of the 63 noncompetitive industries consists of an endogenously determined number
of firms. Within an industry all firms are assumed identical with respect 1o their technology and
economic behavior. Freedom of entry and exit exists in all industries, so thai fims will enter
and cxit industrics in responsc to the presence of economic profits or losses. In this manner, in
the long run, the number of firms is detenmnined endogenously.

The cost function of cach representative firm consists of both variable and fixed costs.
The use of primary factors, capital and labour, enters into both the variable and fixed costs of
the firm. Variable per unit costs are assumed to be independent of the level of output produced
by the firm. The functional form of the finm’s uni1 variable cost function is identical to that of
the industry unil cost function in the competitive industries. This is a Cobb-Douglas function
specificd over the input prices of primary factors and price indices of all commodity aggregates,
where cach index is a Cobb-Douglas subaggregator. The fixed costs of the firm consist only of

capita] and labour costs. The presence of fixed costs in the firm's cost struclure is explained by

an indivisibility, a fixed amount of capital and labour is requised to ses up & plant.  The
specification of constant per unit variable cost plus a fixed cost component leads, at given input
prices, to declining average costs that asymptotically apprﬁnch unit variable cost.

In cach noncompetitive indusicy, firms are viewed as price makers. ‘Two hypotheses
regarding how prices are chosen by firms are considered. The first hypothesis is based on the
Negishi (1961) perccived-demand-curve approach. Each representative firm is assumed o
perceive a consiant-elasticity demand curve for its product. On the basis of this perceived
demand curve, the finm chooses a markup of price over unit cost that maximizes profits. The
optimal markup chosen in this manner satisfies the familiar Lemer Rule. The clasticity the firm
uses in its perceived demand curve comesponds to a “true” elagticity from the underlying general
equilibrium model. Price seing in this manner will be refened 10 as the monopolistic
compelitive pricing hypothesis (MCPH). The other pricing hypothesis considered will be referred
to as the Eastman-Stykol: (1976) hypothesis (ESH). Under the ESH the firm sets its price equal
to the price of the impori-competing good, inclusive of the domestic tariff. The ESH represents
a collusive form of price sctting in which the price of the import-compeling good acts as a “focal
point™ for domestic producers. In the policy simulations of the model, the actal price sclected
by the fimm is taken to be a weighted average of the prices sei according 1o the MCPH and ESH.

A distinction is made in the modcl between the short run and the long run. The short run
comresponds to a period of time during which the industrial structure in each of the
noncompetitive industries is assumed fixed. By industry structure is meant the markup on unit
variable cost set by cach firm and the number of firms existing in cach industry. A shon-run

equilibrium of the model is defined as a set of product prices, one for each domestically produced



good, and a wage rate such that all product markets and the factor market clear. Walras's Law
implics that the balance of paymenis is in equilibium.  Balance of payments equilibrium refers
to current account balance, or requires that the trade swplus be equal to the sum of rental
payments on foreign-owned capital and economic profits accruing to forcign ownership of
domestic industry. Consistent with a shon-run equilibrium is the possibility that, in some
industries, fims will be carning pure profits or losscs.

The long run of the model corresponds 10 a time horizon long enough 1o allow firms o
enter ot cxit all industries in response to the presence of pure profits or losses. A long-run
equilibrium is defined as a short-run equilibrium with the additional requirements that in cach
industry (approximatecly) zero profits be camed and that the clasticity of the perceived demand
curve under MCPH be equal 1o the elauticity of the firm's true demand curve.

The model is calibrated to a 1981 data set for Canada (see Harris (1988) for more detail).
There are cighty-cight industries. These industries correspond to $.1.C. industries at the three and
four digit level.  Sixty-threc of these industries are manufacturing scciors modelled as
noncompetitive industrics. The remaining twenty-five industries include the natural resource and
service sectors of the cconomy. These are realed as competitive constant cost industnics.

The parameters of the mode) are selecied by reference to existing econometric studies and
50 a3 to be consisient with 3 benchmark data set. The benchmark data is constructed from the
Canadian inpul-output wbles for 1981. This dawa set is assumed 1o represent s short-run
equilibrium of the model in which the industrial structure of the aoncompetitive industries is held

fixed. In the benchmark data set firms in the noncompetitive industries maybe making profits

of bosses. The calibration procedure is to selcct values for all of the parameters of the model,
uaking a3 given the observed benchmark number of fims and markups in non-competitive
industrics, to be consistent with the benchmark data. The industrial structure variabkes arc then
determined endogenously by computing the long-run equilibrium of the model. It is from this
initial long-fun equilibriumn, ecferred to as the reference equilibrium, that the counterfactual policy
experiments arc undestaken,
in the mode) there are two sets of important parameters. On the demand side there are
the clasticitics of substitution between the goods of the four regions. These clasticities
representing the willingncss of consumers to substitule between domestic and foreign goods and
must be sclected for the aggregate consumer i esch of the four regions. In the noncompetitive
industrics the level of fixed costs in the tota) cost function must be determined. Values for both
sers of pammeiers were sclected on the basis of reported econometric valucs in the literature.
A key input to the model is estimates of scale elasticitics at the level of the plant. The
fixed costs in the noncompetitive finms’ tolal cost funclions were selected so as to be consistent
with cstimated scale economics, and the related concepts of minimum efficicnt scale and cost
disadvantage ratio. The economics of scale estimatcs used in the model are drawn from a sudy
by Robidoux (1986).
A final parameter of importance in the madel is the relative weighting of the ESH and
MCPH pricing hypotheses.  Although admittedly "sd hoc” the use of this weighted pricing
hypothesis docs have same cmpirical support in the Canadian case. In an empirical study of the
Canadian manufaciuring industries Hazledine (1985} successlully estimates a pricing model in

which the observed industry price is explained as a weighted average of the prices predicted by



the ESH and MCPH hypotheses. In a sample of thirty-three indusirics at the three and four digit
SIC level Hazledine finds that, on average, a weight of approximately onc-half characterizes the
estimated pricing sale. In the simulations of l.he- model this value of onc-half is taken as the “best
guess” value of the weighting parameter. Further discussion of pricing conduct in the Canadian
manufacturing sector is provided in Caves, Porter, and Spence (1980).

Once all of the parameters of the model, excluding the industrial structure variables, have
been calibralcd the long-run equilibrium of the model is computed. The algorithm used w
compute the equilibriurn mimics the Marshallian process of adding firms to industrics caming
profits and withdrawing finms from industries eaming losses. In qualitative terms the values of
the economy-wide aggregates such as national income, the wage raic and governmenl revenue
are, in the long-run cquilibrium, close to their benchmark values. Finally, a2 comment about
uniquencss of equilibrium. There is no assurance that the equilibrium of the model is unique.
In practice we have attempied a number of ad hoc tesis such as beginning the algo;-ilhm at
differeni starting values and in no cases have multiple equilibria been found. However, we must
regard the question of uniqueness of equilibrium for cur model as open.
4, e Li ization Experi ts - Can, - fil

Once the mode) has been calibrated it can be used to conduct experiments in trade
liberalization and examine their impact on the Canadian economy. At the present, work is
continuing on making the mode] operational. Unforunately, at the present time, the Mexican
trade sector has not been fully integrated into the model. As a result we do not have any results
yet on full North American trade liberalization. As a substitule for this we will present some of

our findings for the formation of the Canada - US FTA. Hopefully this will provide some insight

into the operation of the model and help in forming conjectures as to impact of including Mexico
in a North American FTA.

"Canada and the United States signed a free tade agreement in 1988 which went into
effect in January of 1989. The effect of the free trade agreement is, among other things, to
remove 1ariffs ip many industrics over a 10 year period. Our model was initially developed and
refincd to examine this issue. In the simulations reporied here two made liberalization
experiments are considered: a unilateral cut in Canadian tariffs and a bilaieral cut in Canadian
and US. wariffs. In cach casc the new long-run equilibrium of the model is computed and
compared with the initial reference equilibrivm.

The aggregate impact of a unilateral climination of Canadian tariffs is reported in the first
column of Table 1. With the removal of domestic wariffs the economy experiences a real income
gain, as measured by the Hicks cquivalent variation, of 1.6% of the base GNE. Accompanying
this gain in real income is an increase in the domestic wage of 1.86%. A large proportion of the
gain in welfare can be attributed to rationalization effect within the manufacturing sector. The
lengih of production runs in the manufacluring sectors increase by 14%. The mechanism by
which this is accomplished is through a reduction in the markup firms charge over marginal cost.
Recall under the ESH pricing hypothesis that a domestic tariff cut will lead to a one for onc fall
in the domestic price. Indeed in the manufacturing sector 61 of 63 industries experience a fall
in their price-cost markup. In order to restore profitability this is accompanicd by an cxit of
firms and an increase in ocutput per firm in almost all of the manufacturing industries.

The increase in output per firm has a favourable cffect on total factor productivity which

increases by 3.78%. Another interesting aspect of the domestic tariff cut is the impact on the
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intersectoral sllocation of resources.  Although not reported in table | employment in the
manufaciuring sector increases by about one percent at the expense of the natural resource and
service seclofs. This result is quite intcresting in that it is commonly thought (sec for example
Harkness (1983)) that Canada has a factor abundance in natural resources, and its comparative
advantage does not lic in the manufacturing sector.

Ovenll then the picture which emerges from the unilater2l -emoval of domestic tariffs is
an increase in read income accompanied by s mationalization d slight capansion of the

manufacturing sector.

ARRr

Table 1

ate cffects o nada - L], il i

{pcrcentage changes relative to reference equilibrium)

Wage

Welfare Gain

GNE

Length of Production Runs
Total Factor Productivity
Trade Volume

Labour Reallocation Index

Intra industry Trade Index

Note: (1) The welfare gain is measured as the Hicks Equivalent Variation as percentage of
initial GNE. (2) GNE is gross national expenditure. (3) The lengh of produciion run

index is the weighied average of output per firm in each manufacturing industry, where

Unilaweral Canadian
1anff cut

1.86

1.6}

0.4}

14.06

318

1.56

6.73

203

Bilateral
taniff cut

386

240

1.38

20.56

4.49

10.50

} 14

389

the weights are the industries’ shares of total manufacturing output.  (4) The labour

productivity index is defined as the weighted average of labour productivity in each

industry. (5) Total factor productivity is measured by a gecometric quantity index of all
inputs. (6} The labour reallocation index measures the proportion of the labour fotce

which must reallocate between industrics.

(7) The imnindustry trade index is the

weighted average of the Grubel-Lloyd intraindustry trade index in each indusuy.



In column (wo of able 1 the aggregate results of & removal of both Canadian and
American lariffs are reported. In qualitative terms the results are very similar 1o those
experienced under the unilalcr.)l tariff cut. Thc' major difference is the larger relative changes
the aggregate variables undergo. The real income gain is 2.4% of base GNE which is about 50%
targer than that experienced with the unilateral tariff cwt. The mechanism by which this real
income gain is realized is again through a rationalization of the manufacluring sector. There is
an increase in length of production runs of 20% and this is accompanied by a 4.5% increase in
total factor productivity. Clearly the manufacturing sector benefits from its improved access lo
the U.S. market. Again employment in the manufacturing sector increases at the expense of the
rest of lh.c economy, this time by about 2%. Notc however that the proportion of the labour
force which has to swilch sectors is only slightly over onc percent. This suggests thal the
aggregate adjustment costs to the cconomy of this policy may be quite small. However, it is
important 1o keep in mind that substantial adjustment is taking place at the intra-industry level.

Finally, a word about the sensitivity of the results to the underlying parameters. In our
experience with the model we have found that the results are sensitive to 1wo parameters in
particular, The first is the degree of scale economics available in the manufacturing industics.
Perhaps not surprisingly, the larger are the imputed scale economies the larger is the impact of
trade liberalization on real income. The other important parameter is the weight that put on each
of the pricing hypotheses. Putling more weight on the ESH hypothesis lcads to increased gains
in real income. Recall that under the ESH hypothesis there is a strong procompetitive pricing
effcct on domestic industry. The reduction in prices implics that rationalization in industry must

take place. Under the MCPH hypothesis, domestic prices fall only to the extent that industry
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shifts its demand toward more clastic demand. This will happen if. for example. industry shifts

from supplying inclastic domestic demand to supplying more clastic foreign demand.

5. A Concluding Comment

Our model suggests that the Canada-U.S. F.T.A. will gencrate a gain in resl income to
the Canadian economy. A principal means by which this is achicved is through the impro.vcd
access Canadian industry gets to the large U.S. market vis-a-vis rest of world competitors.
Clearly one aspect of a Canada-Mexico-U.5. FT.A. will involve Canada losing some of its

preferential access to the U.S. market. How significant this might be to the Canadian economy

is something we hope our model will be able to address.
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Appendix
This appendix outlines the equations of the model, For the sale of bicvity the model will

be presented without taxes, tariffs, or subsidies. In the empirical implementation of the model
most of the relevant tax and tariff distortions are present.

1. otatio

Regional Supetscripts: ¢ Canada
u United States
m Mexico
r ROW,

Commodity Classes: N: index sct for noncompetitive industrics
C: index set for competitive industrics

L: NUC
P'=(p D Canadian commodity prices
P =PV U.A. commodity prices
P =P Mexican commodity prices
P=0p)a R.O.W. commaodity prices
w domestic wage
f world rental on capital
P = (", p" p™. p'. w, 1) price sysiem

2. Domesiic Finl Demand

The consumer's uiility function over commodity 2 ates is given by the log-linear
(Cobb-Douglas) form BETE ’ ’ *

U=
log "‘ll‘o‘g B, log C, (Al
C, is the CES aggregator over domestic, U.S., Mexican and R.O.W. goods

N .
€, =i D™ « i D} vy} D} * + v; B} A2

w_ilh the elasticity of substitution between goods in category i given o, = 1/1-pi.
Given income U and the price vector P, the demand for domestic good DS, is given by

’ “ %
Df = sy p (A3
0, ¢ll-0) fl- 1- -
Y P * T:. Py 2, 'h-.'P:‘ ., 1:.'17:‘ g

Final import demands D, D, and D', have similar functiona) forms.
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3. Export Demand
(i) U.S. demand for Canadian goods

The U.S. consumer has a utility function over the 88 commodity aggregalcs which
is assumed to have the Cobb-Douglas form. Within each commedity class i the utility function
has CES sub-aggrcgators of the Armington form, aggregating utility from Canadian, U.S.,
Mexican and R.O.W, goods. Given the assumption of exogencus income, I*, utility maximization
will yictd a demand function for Canadian exports 1o the U.5. of the form

gy X0, -9,
E" = wmi'y 'p (Ad)
' ey _cll-e T -1- -
T Rl AR us S PR ™

(ii) Mexican and R.O.W. demand for Canadian goods

Demand for Canadian goods by thesc two regions is assumed to arisc in the exact
same manner as in the U.S. This will lead to export demand functions E® and E', which will
have the same form as given by (Ad).

4, Technology

AH firms have a variable unit cost function VY(P), assumed independent of the level of
output, of the form

IOSV‘(P)‘T,‘*EE aylog T, + &, logw + a, logr {AS)

Ty is the price index of a composile input used by industry i, a composite of both domestic and
foreign varicties of commaodity j.

Assuming price-taking behavior in input markets, the input-output matrices for the
economy are derived from the unit cost functions by applying Shepard’s lemma. The domestic
Leonticf matrix A*(P) = [a"(P)] is dcfined by

VI
ay(P) = = B,V'P (A6)
F,
where @, is the demand for domestic good j, per unit of output of good i. The Leontiel matrices
A*(P), A"(P) and A'(P) for the U.S., Mexico, and the R.O.W. arc derived in a similar manner.
The fixed costs of each representative firm in each noncompetitive industry, ieN, arc

given by the function

Ffrw) = :1',' * wf:_
where £, and ', are the minimum amounts of capital and labous, respectively, needed to sctput

(A7)
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a plant. In the soncompelitive industrics the tolal cost function of a representative firm is given
by

TC, (Py) = F, (rw) + V' (PYy, (A8)

3. JhonRyn Equilibdum

The industnial structure variables held constant in the shon-run are markups on unit
variable costs by firms, ieN, (m')} = m; number of firms in cach industry, i€N, (Fm,) = Fm. Let
S = (m. Fm) be the vecior of structural variables. Aggregaic consumcr income is given by

Tewtorky+ 03 0 (A9)
i

where L is the aggregate labour endowment, K® is the domeslic capital cndowment, I, the short-
run profits or fosses in industry iEN, and v is the share of domestic ownership in industry (0 <
y<i)

Equilibrium commodily prices are determined by the equations
P = m V{PM N

P, =¥V (eC ‘ (A10)

Letting X(P,1,5) represent domestic final demand and E(P) representing 1otal export demand by
all regions, commodity market clearing implics that the vector of gross outputs Z must satisfy

Z=(-APY'(X(P LS+ EPY (AlD)
Givea the vector of domesiic gross oulput, labour market equilibrium requires :
L-Ya®.2,+YFm . f (A12)

1 it

where 8, is the labour reyuirements co-effecient in industry i. Industry profits I, are

¥ 4
x, = Fm, l(p‘ - [E‘—‘] - F‘(r,w)] (A13)
A short-run equilibrium foy s given S is 3 wage (S), domestic commodity price vector p
{s). income J(S), and vector of gross outpuis Z (S) satisfying (A10) - (A)2).
6. FEinm Behaviog
{i) Under the monopolistically compelitive pricing hypothesis (MCPH), cach firm in industry

N perceives an industry demand curve of the constant elasticity form

19

& (Ald)

g =k p
Lndcr the assumption that individual fiems view their own demand as proportional to market
demand, the optimal pricing rule is given by

-V (A13)

P, €,

In the long-run the perccived elasticity is equated to the clasticity of the “truc” demand curve,
which is given by

Df E’ E a8 %y 16
v of ' v & oM D, . (A16)
€, e . ‘ L 2‘ L] z‘ « z. 2 z‘ ‘.

. - . . - dermand
where €5, is the elasticity of domestic final demand, £, is the glfsucnty of U.S. expont d,
e, is the elasticity of Mexican export demand, €*, is the clasticity of R.O.W. export and e_‘,, is
the clasticity of intermediate demand, and o, Z; is the intcrmediate use of commodity i by
industry j.
(i)  Under the Eastman-Stykoll pricing hypothesis

Pl < p (1) 1D

where | is the domestic jariff.

7. Long Run Equilibrium

To close the model it is assumed that fums enter and cxit in response (0 the prescnce of
pure prafits and Josses as in the classic Marshallian ntijusm‘cnl process. A long-run equilibrium
is & shon-run equilibrium with Iwo additional conditions,

(3] All industries are in (approximatcly) a z¢ro profit condition.

(ii)  Under the MCPL, the perccived elasticity is the “true” clasticity.
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Table A-1: Comparison of Estimated Elasticities of Substitution using the Cobb-Douglas
and CES Price Aggregator Functions for 11 Selected Estimation Sectors

Sector  Description Cobb- CES
Douglas

8 Chemical and fertilizer mineral mining 1.10 1.04

' (13.22) {12.43)

46 Sawmills 0.45 0.84

(2.23) (4.86)

58 Paper bags, board, and stationery products 1.14 0.91

(6.11) (4.73)

g2 Shoes, except rubber 0.65 244

(2.33) (2.94)

86 Cement, hydraulic 0.58 0.46

(2.72) (3.03)

90 Ceramic plumbing and electrical supplies 1.00 0.97

(26.02) {24.01)

91 China and earthenware products 1.14 1.01

{15.82) (56.58)

98 Primary lead, zinc, and nonfer. metals, n.e.c. 6.95 1.00

(2.79) (2.97)

129 Transformers, switchgear and switchboard app. ~ 0.79 0.77

(14.62) {15.07)

138 Radio, TV, phonograph records and tapes 1.08 1.00

(29.59)  (202.80)

144 Electrical equipment and supplies 1.06 1.02

{94.84) (45.84)

Notes: °Estimates of the elasticity of substitution between U.S. imports from different sources are reported
using two different methods. The t-statistic is reported underneath each estimate. *The first column
of results is taken from Table 3. *The second column of resulis is obtained using the CES price
aggregator function and nonlinear maximum likelihood estimation, correcting for first-order serial
correlation. 9Estimation sectors selected were those in which U.S. imports constituted a significant
share of U.S. apparent consumption, U.S. imports from Mexico were a significant share of total
U.S. imports, or U.S. imports frorn Canada were a significant share of total U.S. imports. Sectors
with muissing observations, denoted by a in Table 3, were eliminated from consideration.
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