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1. INTRODUCTION

The prospectof a free tradearea (FTA) betweenthe United Statesand Mexico has
generateda considerableamountof interest in the United States. Some are concerned
that the employmentand earningsof unskilled U.S. workers would be adverselyaffected.
Presumably,therewould be offsettinggains to othergroupsin the United States.Policy
makershaveexpressedtheneedto makean overall assessmentof the net effect of a U.S.-
Mexico FTA on U.S. welfare.

Computablegeneralequilibrium (CGE) modelsof international trade arewell suited
to assessthe welfareeffectsof an FTA. However,most existing CGEsdo not distinguish
betweenU.S. imports from Mexico and from other sources. Conceptually, it is fairly
straightforwardto break Mexico out as a separatetradingpartner,much asCanadawas
included asa separatecountry in studiesof the U.S.-CanadaFTA. This allows tariffs and
nontariff barriersto be reducedbetweenthe FTA partnersbut not with the rest of the
world.

While extensionof CGE model equationsto breakMexico out as a separatetrading
partner with the U.S. is possible, the additional dataand parameterrequirementsare
considerable.Regardingthe data, a social accountingmatrix (SAM) for Mexico will be
needed.Further,estimatesof parameterswill be requiredthat distinguishU.S. tradewith
Mexico from tradewith the rest of the world. Theseinclude substitutionelasticitiesbe-
tween imports from different sourcesand domestic production,as well as elasticitiesof
transformationbetweendomesticproductionand exports to different destinations. The
purposeof this paperis to provideestimatesof substitutionelasticitiesbetweenU.S. im-
ports from Mexico, Canada,and from the rest of the world. Theseparameterestimates
areanecessaryinput into virtually any multi-sectormodeling of a U.S.-Mexicoor a North
American FTA, CGE or otherwise.Suchestimatesdo not currently exist.

The views expressedin this paper are thoseof the authors and should not be attributed to the
U.S. InternationalTrade Commissionor the U.S. Departmentof Labor. The authorswould like to thank
Drusilla Brown and David Roland-Hoist for helpful comments,CharlesGilbert and Mark Planting for
data, andTheodoreTo for computerassistance.
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2. THEORETICAL MODEL

The modeling approachis a variant on Armington (1969), Shiells et al. (1986),and
ReinertandRaland-Holst(1990). U.S. consumersare assumedto maximizeutility subject
to the budgetconstraint.Theirutility function is assumedto beweakly separablebetween
goodsin different industry groupsso that allocation of expenditureto goods within an
industry groupis madeconditionalupon thelevel of spendingon this group.

We shall follow Armington and Reinert andRoland-HoIst by assumingthat the rep-
resentativeU.S. consumer’ssubutility function for an industry group takesthe constant
elasticity of substitution(CES) form and is linearly homogeneous.The CES and linear
homogeneityassumptionsare madeso that estimatesare consistentwith the theoretical
structureof manyCGEs,eventhoughtheseassumptionsmaybe at variancewith thedata.
Two alternativespecificationsof theCES modelwill beconsidered.Thefirst assumesthat
U.S. imports from Mexico, Canada,and the rest of the world, aswell as competingdo-
mesticproductionall enter into the subutility function for an industry group:

u(xj,z2,x3,z4) = (aj4 + 024 + 034 +

wherea = 1/(1 — p) � 0 is the elasticityof substitution,a~are positive constants,and

= quantity of Mexicanimports

= quantity of Canadianimports

= quantity of imports from rest of world

= quantity of U.S. output for domesticconsumption.

For reasonsthat will becomeclear, this will be referredto as the nonnested3pecificatzon.
Demandfunctionscorrespondingto this subutility function are as follows:

I — e( /pp-uf0j )

where

P = (i4p~~+ ç$p~e + c4p~’ +

y = pjxj + P2X2 ±V3Z3 + ~4X4.

Computablegeneralequilibrium modelersmay work with a specializationof the ap-
proachjust described.In manyexisting tradeCGEs,it is assumedthat domesticproduc-
tion substituteswith an aggregateof importsfrom all sources.Elasticitiesof substitution
basedon this approachwere estimatedby Reinert and Roland-Holst. One could simply
add a nest to the utility function by assumingthat imports from different sourcesare
separablefrom domesticproduction. If this approachis employed,estimatedelasticities
of substitutionbetweenthe different import varietieswill be needed.

Formally, the nested specification is basedon the assumptionthat imports from all
sourcesare separablefrom competingdomesticproduction. Togetherwith the CES and
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linear homogeneityassumptions,this implies that the subutility function for an industry
groupis asfollows: 1

22, x3,x4) = (/31X6 + /32x~)hl’8

and
X(xj,x2,xs) =

whereu., = 17(1 — 6) � 0 is the elasticity of substitutionbetweencompositeimport good
X and domesticproduction24; a = 11(1 — p) � 0 is theelasticityof substitutionbetween
imports from different sources;and flu, /32, 01, 02, and 03 arepositive constants.Demand
functionsfor import varietiesareasfollows:

=

where i = 1,2,3 and

P = (orpI°÷c4p~~+ aepl~e)cz/(l_c)

YP121 +P222+p3X3.

There are argumentsto be madein favor of eachspecification. Winters (1984) re-
jectsthe hypothesisthat demandis separableover foreign and domesticsourcesbasedon
Lagrangemultiplier tests and the almost ideal demandsystem. This implies the nested
specificationis invalid and so the nonnestedspecificationshouldbe used. On the other
hand, Brown (1987) demonstratesthat useof the nestedapproachcaneliminateadverse
terms-of-tradeeffectsinherentin useof the nonnestedapproachin multicountry CGEs,if
theelasticityof substitutionbetweendifferent import varieties,a, is largecomparedto the
elasticityof substitutionbetweencompositeimports and domesticproduction,w. In view
of this, we shall compareestimatesof a from the nestedspecification, presentedbelow,
with theestimatesof w reportedby Reinert and Roland-HoIst.As a purely practicalmat-
ter, themeasuredpriceof U.S. productsis availablefor a considerablyshorterperiod than
the other measuresof prices and quantitiesfor many industry groupsso that the num-
ber of degreesof freedomis often greaterusing the nestedspecification. In view of these
considerations,we report estimatesusing both the nonnestedandnestedspecifications.

3. ECONOMETRICMETHOD

Theapproachin ReinertandRoland-Holstwasto estimatetheelasticityof substitution
betweenimports (aggregatedacrossall sources)anddomesticproductionbasedon a two-
goodCES utility function andordinary least-squares(OLS). They regressedthe logarithm
of the ratio of quantitieson the logarithm of the ratio of prices. The slope from this
regressionprovidesan estimateof the elasticityof substitution.

Some parameterand variable namesused abovein defining the nonnestedsubutility and demand

functions are usedagain in the nestedcasebut are given different definitions. This simplifies subsequent
exposition.
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With more thantwo goods,onecouldregressthelogarithmof theratio of quantitieson
thelogarithmof theratioof pricesfor eachpairof goods. 2 Unfortunately,severaldifferent
estimatesof theelasticityof substitution,a, would beobtainedby applyingOLS separately
to eachequation. It is clearly betterto imposeequality of the different slopeparameters
asa cross-equationconstrainton the estimation. However,thereareadditionalnonlinear,
cross-equationconstraintson the interceptsthat would be difficult to incorporateinto the
estimationprocedure.

In this paper,a different techniqueis employed.3 Insteadof regressinglogarithmsof
ratiosof quantitiesdemandedon logarithmsof ratios of prices, we regresslogarithmsof
quantitiesdemanded,x~,on logarithmsof relativeprice, (p~/P), and real income,(y/P).
Equality of all relative price coefficients is imposedusing constrainedleast-squares.By
estimating the original demandfunctions rather than demandsin ratio form, it is not
necessaryto imposenonlinear,cross-equationparameterrestrictions.

The systemof demandsmust be estimatedjointly to imposethe constraintthat slopes
in all demandequationsareequal. Given this, it is desirable to allow for the possibility that
regression disturbances in one demand equation arecorrelatedwith disturbancesin other
demandequations. This seemingly unrelatedregressions(STiR) approachincorporates
additionalinformation into the estimationand accordinglyyieldsmoreefficient parameter
estimates than are obtainedby estimatingeachdemandequationseparately.

It is also importantto allow for the possibility that regressiondisturbancesareserially
correlated.Ratherthantest for serialcorrelationand then correct if the null hypothesis
of serial independenceis rejected,we decidedto correctall equationsfor serialcorrelation
without testing and thereby avoid pre-test bias. This wasaccomplishedusing a Cochrane-
Orcutt transformation. It was necessaryto generalize this transformationin caseswhere
therewere missingvaluesto reflect gaps between observations.

4. DATA

Two types of data are needed to estimate the model presented in Section 2. The first
consists of quantities andprices of U.S. imports from MexIco, Canada, and the rest of the
world. The second consists of quantities and prices of domestic production for domestic
consumption.Aggregationyielded datafor 163 mining andmanufacturIngsectors. ‘

For imports, quarterly data for 1980-88 were extracted from U.S. Departmentof Com-
merce data tapes by 7-digit TSUSA item separatelyfor the three suppliers: Mexico,
Canada,and the rest of the world. Laspeyresprice indices were computedfor eachof
the 163 estimationsectors(subscriptsuppressedfor simplicity) and supplier(subscripted
by i) asfollows:

p~(t) ~ . [p~3(t)/p~~(0)j (1 = 1,2,3)

2 There are six pairsof goodsin the nonnestedcaseand threepairs in the nestedcase.

~ The Appendix presentsthe econometricmethodin moredetail.

A tabledetailing the concordance betweenthe 163 sectorsandthecorrespondingSEA andSIC sectors
is available from the authors.
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where ~jj is the base-periodsupplier i import shareof TSUSA item j, p~~(t)is the unit
valueof supplierI importsof TSUSA item j in quartert, andp~j(O)is the unit valueof
supplier i imports of TSUSA item j in the baseperiod. The baseperiod is the second
quarterof 1987 for mining and the secondquarter of 1986 for manufacturingsectors.
A measureof import quantity for eachsupplier and estimationsectorwas obtainedby
dividing import valueby the import price index.

Producerprice indices(PPI) were usedto measurethe price of domesticproduction.
Thesewere obtainedfrom U.S. Departmentof Labor datatapeson a four-digit SIC basis
andaggregateswere formedfor eachof the 163 estimatingsectors. In caseswherethere
wasmore thanoneproducerprice seriesincludedin an estimatingsector,the serieswere
aggregatedusing domesticoutputweights(1986for manufacturing,1987for mining). Do-
mesticoutput data for baseperiodswas obtainedfrom U.S. Departmentof Commerce
datatapesfor manufacturingsectorsand the Censusof Mining for mining sectors. Since
the PPI is available on a monthly basis,a three-monthaveragewasused.

Domesticoutput measureswere basedon the FederalReserveBank’s Indices of In-

dustrial Production (II?). The lIP series were aggregatedfor eachof the 163 estimating
sectors. Whentherewas more than one lIP seriesincludedin an estimating sector, the
serieswere aggregatedusing lIP seriesweights. Sincethe lIP seriesaremonthly, a three-
monthaveragewas taken.

The lIP data provide seriesfor quantityof domesticproductionbut werequiredataon
domesticsalesof domesticgoods,i.e., domesticproductionlessexports. To constructthis
series,we first rescaledthe LIP series to expressdomesticproductionasa proportion of
the base-yearquarterlyproduction. ~ Next, we appliedbaseyearoutputto theseseriesto
generateseriesof realoutput. Finally, wesubtractedreal exports to obtain real domestic
sales6 and usedthis to measurethequantity of U.S. output for domesticconsumption.

5. RESULTS

The role of imports in meetingU.S. domesticdemandas well as the Canadianand
Mexican sharesof total U.S. imports are shown in Table 1. The first column of figures
givestheestimatedshareof importsin total domesticdemandduring 1988, the mostrecent
yearof our dataset. Imports constitutemore than 50 percentof domesticdemandin the
following sectors:rubberandplastics footwear(78), shoes,exceptrubber (82), china and
earthenwareproducts(91), primary lead, zinc, andnonferrousmetals, n.e.c. (93), and
radio, TV, phonographrecords,and tapes(138).

The secondcolumn of figures in the table gives the estimatedshareof imports from
Canadain total imports. Sectors with the greatestCanadiansharesinclude: cheese,
naturalandprocessed(12),condensedandevaporatedmilk (13), fluid milk (15), shortening
and cookingoils (32), loggingcampsandlogging contractors(45), sawmills(46),pulp mills
(55), newspapers(83),andaircraft (146). Note, however,that manyof thesehighCanadian

~ Again, the baseyearsare 1987 for mining and 1986 for manufacturing.

6 To generatethe realexportseries,quarterly exportdatafor the years1980-88wereextracedfrom U.S.

Departmentof Commercedatatapesby 7-digit ScheduleB item. Aggregatesof exportswere then formed

for eachof the 163 estimatingsectors. Laspeyresprice indices werecomputedto deflate the exports.
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import sharesare in sectorswith very low total import shares.For example, imports of
cheese,fluid milk, and shorteningand cooking oils have a share in total U.S. domestic
demandof less than0.001.

The third andlast columnof figures gives theestimatedshareof importsfrom Mexico
in total imports. Sectorswith the greatestMexicansharesinclude: chemicaland fertilizer
mineral mining (8), cigars(35), paperbags,board, andstationeryproducts(58), sanitary
paperproducts(59),glasscontainers(85),cement,hydraulic(86),structuralclayproducts,
n.e.c. (89), ceramicplumbing and electricalsupplies(90), transformers,switchgearand
switchboardapparatus(129), and electricalequipmentandsupplies(144).

Table 1 shows that both Canadianand Mexican productioncontributedto 1988 U.S.
imports in almosteverymining andmanufacturingcategoryconsidered.Thus,evenprior
to FTA agreements,thesethree economieswere linked in a broad range of industrial
sectors.

The results of the nonnestedestimation are presentedin Table 2. Out of the 127
caseswhere the datawere able to support estimationof the nonnestedmodel, all but 6
sectorsprovidedestimatesof the correct sign. The positive elasticitiesrangedfrom less
than 0.10 to 1.31. Goodnessof fit in Table 2 is indicatedby the Buse(1979) R2 measure
(seeAppendix). Thesevaluesare low for many sectors,and significant estimatesof the
elasticity of substitutionare, in many cases,obtainedwith a low fl2. Given that some
evidenceexistsfor the nonseparabilityof manufacturesdemandoverforeign and domestic
sources[Winters (1984)}, theseestimatesmay be relevantto CGE modeling of North
American trade. ~

Table 3 presentsthe resultsof the lower-tier, nestedspecification. Out of 128 cases
where the datawere able to support estimationof the nestedmodel, all but 3 sectors
providedestimatesof thecorrectsign. Oneofthese3 sectors,distilled liquorexceptbrandy
(27), was not negative in the nonnestedmodel estimation. Four sectors(3, 26, 53, 82)
which havenegativeestimatedelasticitiesof substitutionin thenonnestedestimationhave
positiveestimatedelasticitiesof substitutionin the nestedestimation. Positiveelasticities
rangefrom 0.14 to 1.98. Again, goodnessof fit is measuredin Table 3 using the BuseR2

measure.
It is unclearwhetherthedegreeof substitutabilitybetweenimport sourcesaloneexceeds

that betweenimport sourcesand domesticoutput, or, equivalently,whether the nested
elasticitiesof substitutionexceedthenonnestedelasticitiesof substitution. The difference
in therangesof estimatedelasticitiesof substitution(0.14to 1.98 vs. 0.10 to 1.31) indicates
that the lower-tier nestedestimatestend to be slightly larger. In the caseof handtools
(113), for example,the lower-tiernestedestimateof the elasticityof substitution is 1.00,
whereas the nonnestedestimatefrom Table 2 is 0.65. A number of sectorsshow the
oppositeresult,however. For example,in the caseof electricalhousewaresand fans(134),
theelasticityof substitutionfor thelower-tiernest is 0.79, whereasthenonnestedestimate
is 1.31.

Anotherimportantcomparisonis that betweenthelower-tier, nestedelasticity of sub-

~ Note, however, that the nonnestedCES utility function is additively separable.We plan to use a
flexible functional form to comparethe nonnestedandnestedspecificationsin future work. By definition,
a flexible functional form is not additively separable.
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stitution, u, and the elasticityof substitutionbetweendomesticproductionand imports
asa whole, w. This is the comparisonbetweenour Table 3 estimatesand thosepresented
in Reinert and Roland-Hoist. Examinationof thesetwo sets of resultsdoesnot indicate
that thereis any tendencyfor one to be largerthan theother. We will havemore to say
concerningthis outcomein theconcludingsection.

6. CONCLUDING COMMENTS

In niulticountry CGEmodeling, such as models of a U.S.-Mexico or North American
FTA, the practitionerfacesa choicebetweenspecifyingthe model using nationalproduct
differentiationorfirm-level productdifferentiation. In thepresentpaper,we haverestricted
the inquiry to thenationalproductdifferentiationapproach.~ Within this approach,the
practitionerfacesyet anotherset of choices.Onepossibility is to model thechoicebetween
different import sourcesand competingdomesticgoodswithin the sameCES aggregation
function. In this case,the estimatesin Table 2 are relevant. The secondpossibility is
to model import demandin a two-tier framework, with an upper-tierCES aggregation
function for imports as a whole and competingdomestic goods and a lower-tier CES
aggregationfunction for the various import sources. Reinert and Roland-HoIst (1990)
provideestimatesof the upper-tierelasticitiesof substitution,while Table 3 of this paper
providesestimatesof the lower-tier elasticitiesof substitution.

Brown (1987) presentedan analytical model of the two-tier approach,demonstrating
that nationalproduct differentiation may imply large terms of tradeeffectsregardlessof
the sizeof the country. Additionally, sheshowedthat thesetermsof tradeeffects would
increasein magnitude: (1) the larger is the upper-tierelasticity of substitutionand (2)
the smalleris the lower-tierelasticityof substitution. Avoiding largeterms-of-tradeeffects
would then requirethat the lower-tier elasticitiesof substitutionbe large relative to the
upper-tierelasticitiesof substitutionor that the Table 3 elasticitiesbe large relative to
the Reinertand Roland-Hoistelasticities.While this is thecasefor manysectors,it is not
an overallpattern. Based on the assumption of national product differentiation and CES
functional forms, then, the econometricevidencepresentedhere indicatesthat changes
in U.S. commercialpolicy vis-a-visCanadaand Mexico may involve large terms-of-trade
effects.

An important future extension will be to relax the CES assumptionandusea flexible
functional form such as the almost ideal demand system (AIDS) or the transcendental
logarithmic (Translog) utility function, This approach may yield different conclusions
regardingthe sizeof terms-of-tradeeffects. It also will allow for imports from different
sourcesto becomplementswith oneanotheror with domesticproduction.Policy analysts
have raisedthe possibility that Mexican and Canadiangoodsmight be complementsin
U.S.consumption,sothat theexcludedpartnermight actuallygain from anFTA in certain
sectors.Theseissues,however,arebeyond the scope of the present paper.

~ The firm-level product differentiation approachis reviewed in Brown and Stern (1989). Norman

(1990) comparesthe two approaches.
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APPENDIX

In the present paper, demands are estimated using a seemingly unrelatedregressions
(SUR) technique,imposingcross-equationconstraints,correctingfor serialcorrelation,and
adjusting for missing observations.For the nestedcaseand suppressingtime subscripts
for simplicity,9 the demandsfor U.S. imports from Mexico, Canada,and the rest of the
world are:

ln(xiP/y) = cln(aj) — cln(pi/F) + �l

ln(x2P/y) = cln(o2) — cln(p2/P) + ~2 (A — 1)

ln(x3P/y) = cln(cx3) — clrz(p3/P)+ �~

where e~,~2, and �3 are random variables with zero mean and constantvariance. IC)

The demandequationfor good 3, U.S. imports from the rest of the world, is dropped
since it is implied by the demandsfor goods1 and 2 togetherwith the budgetconstraint,
plx1 + p2x2 + p31:~ =

The first two demandsin Equations(A — 1) canalso beexpressedasfollows:

= ,8~+ X11(t)j311 + e’(t) = X1(t)j31 + �1(t) (A — 2)

y2(t) = ~2O + X21(t)j321 + E
2

(t) = X2(t)/32 + e2(t)

wheret = 1, . . . , T. First-orderautoregressionis assumed:

= pj�i(t --1) + ui(t) (A—a)

= p2e2(t— 1) + u2(t)

wherepj and P2 are autoregressiveparameters(—1 < p~c 1). It is assumedthat uj(t)
and u2 (t) are contemporaneouslycorrelatedbut serially uncorrelated:

E(uufli= Il®!

where it = (ztj(1),.. . ,ui(T),u2(1),. . . ,u2(T))’, Q is a 2 x 2 symmetric,positive definite
matrix and I is a T x T identity matrix.

~ Estimation in the nonnestedcaseis a straightforwardgenerahzationof the method describedbelow.

~ Price ag~regatorP wascomputedusingthe Cobb-Douglasfunctional form,

- P(pl/cn)Qt(p2/a2)tt2(pz/aa)03,

andmeanbudgetshares.This is similar to the simplificationoftenemployedto estimatethe almost ideal
demandsystem. Demandparameterestimatesare not greatly affected by this simplification if the price
seriesarehighly collinear.

~ Estimatorsobtainedby droppihg the last demandequationare asymptoticallyinefficient compared
to maximum likelihood estimation(but consistent)since in this casecj + ~2 + �3 $0 [seeTheil( 1971, pp.
274-75)).
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The systemofT observationsin Equations(A—2) canbeexpressedin matrix notation
asfollows:

(~jx1 o\(~\ (�1

~y2)~0 x2)fi~)~�2
where 1/i = (yi(l),. . . ,y1(T~’,flu = (i9io,/iji)’, etc.; or

- y=X/3+e (A—4)

wherey = (y,y~)’,etc. Let V E(ee’). Thenthejoint generalizedleast-squares(OLS)
estimatorof /3 is:

= (X’VtX)’(X’V’’y)

Let P be a 2T x 2T matrix suchthat PVP’ = Cl 0 J)2 This implies

= P’(1r1 0 flP

so that /3 can be written:

= (X”(Q-’ 0 I)X*)~(X*l(Q_I® fly*)

whereX = PX and y = Py. Since Cl, p~,and P2 areunknown, they are replacedwith
consistentestimatesasdescribedin Judgeet al. (1985, pp. 488-90); estimationis based
on only (2’ — 1) observationsfor simplicity. We did, however, modify the autoregressive
joint GLS estimatorto accountfor missingobservationsby generalizingthetransformation
matrix given in Savin and White (1978,p. 60).

It is apparentthat slope parametersin the two demandequationsshould in theory
be equal. That is, fi~= $21. This constraintcan be expressedR/3 = r, where ft =

(0,1,0,—i), /3 = ((3rn,fiji, /320, /321)’, andr = 0. Theconstrainedjoint GLS estimatorused
in this paper(correctingfor serialcorrelationandmissingobservations)is given by [Theil
(1971, p. 316)]:

= ~9+ CR’(RCR’)’ (r — Rfi) (A — 5)

where
C = (X”(fl~0 flX*)~

and Cl as well as pj and P2 arereplacedwith consistentestimates.Thevariance-covariance
matrix of the estimatorgiven in Equation (A — 5) is:

V(fi) = C - CR’(RCR’)—1RC (A -6)

A measureof goodness-of-fitfor the autoregressivejoint GLS estimatorwas computed
basedon Buse(1979): -

(y — Dy)’V’(y — Dy) (A — 7)

12 Transformationmatrix P is given in Judge et at. (1985, pp. 486-87).
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where -

= y — xjr
D =

1)
and is a T x 1 vector of ones. R2 lies betweenzeroandoneand canbe usedto test the
null hypothesisthat all slopecoefficientsin the systemarezero.
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Table I.: U.S. Import Shares,1988

Sector Description Import? Canadab Mexicoc

1 Iron and ferroalloy ores mining 0.195 0.867 0.003
3 Nonfer. metal oresmining, exc. copper 0.009 0.471 0.174
4 Coalmining 0.001 0.480 0.023
5 Crude petroleumand naturalgas 0.232 0.112 0.107
6 Stone,sand,andgravel 0.007 0.424 0.012
7 Clay, ceramic and nonmetallicminerals 0.130 0.489 0.165
8 Chemicalandfertilizer mineralmining 0.067 0.212 0.245
9 Meat packingplantsand preparedmeats 0.009 0.763 0.014
12 Cheese,naturaland processed 0.000 0.995 0.000
13 Condensedandevaporatedmilk - 0.001 1.000 0.000
IS Fluid milk 0.000 1.000 0.000
16 Canned,dehydrated,pickled, and frozen foods 0.040 0.051 0.141
17 Flour and other grain mill products 0.011 0.724 0.012
18 Cerealsandflour 0.001 0.412 0.083
19 Dog, cat, and otherpet food 0.005 0.441 0.000
20 Preparedfeeds,n.e.c. 0.005 0.785 0.004
21 Wet cornmilling 0.009 0.344 0.035
22 Bread,cake,cookies,and crackers 0.013 0.368 0.037
23 Sugar 0.092 0.011 0.083
24 Chocolateandother confectioneryproducts 0.052 0.065 0.053
25 Malt and malt beverages 0.074 0.169 0.172
26 Wine, brandy,and brandyspirits 0.192 0.000 0.008
27 Distilled liquor, except brandy 0.186 0.395 0.063
28 Soft drinks, flavorings, andsyrups 0.009 0.056 0.059
29 Vegetableoil mills 0.015 0.713 0.058
30 Animal andmarinefats andoils 0.030 0.305 0.006
31 Roastedcoffee 0.029 0.146 0.060
32 Shorteningand cooking oils 0.000 1.000 0.000
33 Seafoods, ice, and pasta 0.066 0.197 0.079
34 Cigarettes 0.001 0.600 0.000
35 Cigars 0.023 0.000 1.000
36 Tobacco 0.093 0.031 0.059
37 Yarn, thread,and broadwovenfabric mills 0.028 0.064 0.033
38 Narrow fabric mills 0.051 0.096 0.039
39 Floor coverings 0.052 0.103 0.027
40 Felt, lace andother textile goods 0.043 0.348 0.029
41 Hosiery 0.018 0.032 0.005
42 Knitting mills 0.008 0.054 0.014
43 Apparel madefrom purchasedmaterials 0.306 0.013 0.024
44 Housefurnishings,textile bags,canvas 0.067 0.061 0.047
45 Loggingcampsand logging contractors 0.005 0.956 0.000
46 Sawmills . 0.186 0.957 0.007
47 Hardwooddimensionand flooring mills - 0.090 0.157 0.051
48 Miliwork, wood kitchensand cabinets 0.009 0.283 0.068
49 Veneerand plywood 0,042 0.382 0.013
50 Wood pallets,skids, andcontainers 0.009 0.236 0.123
52 Wood preservingand particleboard 0.110 0.248 0.095
53 Householdfurniture 0.123 0.127 0.038
54 Office furniture 0.102 0.334 0.145
55 Pulp mills 0.460 0.983 0.000
56 Papermills, exceptbuilding papers 0.170 0.844 0.012
57 Paperboardmills 0.010 0.133 0.075
58 Paperbags,board, andstationeryproducts 0.036 0.214 0.276
59 Sanitarypaperproducts 0.003 0.124 0.721
60 Building paperand hoardmills 0.134 0.717 0.070
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Table 1, Cont’d.: U.S. Import Shares,1988

Sector Description Imports’~ Canada6 Mexicoc

61 Papercoating andglazing 0.028 - 0.393 0.059
62 Paperboardcontainersandboxes 0.004 0.397 0.036
63 Newspapers 0.003 - 0.984 0.000
64 Periodicals,books,andgreetingcards 0.024 0.127 0,020
65 Printing 0.006 0.276 0.009
66 Industrial inorganicand organicchemicals 0.082 0.335 0.052
67 Agricultural chemicals, 0.050 0.432 0.054
68 Chemicalpreparations 0.043 0.250 0.035
69 Plasticsmaterialsandresins 0.028 0.506 0.061
70 Syntheticrubber 0.148 0.464 0.081
71 Organicfibers 0.026 0.268 0.096
72 Drugs 0.040 0.030 0.015
73 Soap,detergents,andsanitationgoods 0.022 0.127 0.035
74 Paintsand allied products 0.010 0.157 0.001
75 Petroleumrefining and products 0.096 0.153 0.028
76 Pavingmixtures and blocks, asphaltfelts 0.009 0.833 0.104
77 Tires andinner tubes - 0.167 0.205 0.027
78 Rubberand plasticsfootwear 0.699 0.003 0.028
79 Other rubberproducts 0.090 0.125 0.031
80 Miscellaneousplasticsproducts 0.057 0.202 0.034
81 Leathertanning and finishing 0.260 0.051 0.044
82 Shoes,except rubber 0.644 0.004 0.011
83 Other leathergoods 0.444 0.015 0.044
84 Glassand glassproducts,ext. containers 0.120 0.147 0.114
85 Glasscontainers 0.035 , 0,216 0.226
86 Cement,hydraulic 0.132 0.233 0.243
87 Brick and structuralclay tile 0.005 0.254 0.173
88 Ceramicwall and floor tile 0.265 0.012 0.064
89 Structural clay products,n.e.c. 0.065 0.078 0.230
90 Ceramicplumbing andelectricalsupplies 0.136 0.030 0,202
91 China andearthenwareproducts 0.646 0.001 0.013
92 Concrete,lime, andgypsumproducts - 0.007 0.846 0.034
93 Stoneand nonmetalicmineral products 0.102 0.162 0.040
94 Primarysteel 0.119 0.186 0.033
95 Iron andsteel foundries 0.014 0.271 0.036
96 Metal heattreatingand primary metal 0.034 0.855 0.000
97 Primary copper 0.178 0.538 0.005
98 Primary lead,zinc, nonfer. metals,n.e.c. 0.632 0.508 0.119
99 Primaryaluminum , 0.276 0.770 0.014
101 Copper rolling and drawing 0.069 0.147 0.132
102 Aluminum rolling and drawing 0.057 0.280 0.016
103 Othernonfer. rolling, drawing, insulating 0.031 0.318 0.187
106 Metal barrels,drumsand pails 0.189 0.217 0.096
107 Metal plumbing fixtures, heatingequipment 0.049 0.143 0.036
108 Fabricatedmetal work 0.009 0.417 0.031
109 Fabricatedplatework (boiler shops) 0.021 0.408 0.135
110 Screwmachineproductsandbolts, etc. 0.130 0,130 0.007
111 Forgingsand stampings 0.025 0.105 0.050
112 Cutlery 0.188 0.011 0.013
113 Hand tools 0.118 0.190 0.058
115 Other fabricatedmetal products 0.167 0.186 0.062
116 Pipe, valves, and pipe fittings 0.045 0.173 0.053
117 Turbinesand turbinegeneratorsets 0.087 0.230 0.000
118 Internalcombustionengines,n.e.c. 0.246 0.103 0.038
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Table 1, Cout’d.: U.S. Import Shares,1988

Sector Description Import? Canada~’ MexicoC

119 Farm and gardenmachineryand equipment 0.131 0.294 0.030
120 Construction,mining, oil field machinery 0.096 0.119 0.075
121 Elevators,conveyors,cranes 0.132 0.133 0.023
122 - Machinetools and power driven hand tools 0.197 0.106 0.012
123 Special industry machinery 0.171 0.096 0.006
124 Pumps,compressors,blowers,fans, furnaces 0.195 0.143 0.018
125 Ball and roller bearings,transmissionequip. 0.152 0.073 0.009
126 Carburetors,pistons,rin;s, valves 0.000 0.517 0.036
127 Electrical computingequipment 0.207 0.049 0.024
128 Serviceindustry machines 0.041 0.085 0.134
129 Transformers,switchgearandswitchboardapp. 0.085 0.096 0.204
130 Electrical industrial apparatus 0.089 0.112 0.100
131 Householdcookingequipment 0.033 0.175 0.012
132 Householdrefrigeratorandfreezers 0.028 0.354 0.026
133 Householdlaundryequipment - 0.013 0.313 0.000
134 - Electric housewaresandfans 0.157 0.038 0.137
135 Householdvacuumcleaners 0.061 0.062 0.000
136 Sewingmachines,other householdappliances 0.273 0.055 0.043
137 Electric lamps, lighting, wiring devices 0.194 0.095 0.170
138 Radio, TV, phonographrecordsand tapes 0.501 0.011 0.118
139 Telephoneand telegraphapparatus 0.138 0.123 0.030
140 Radio and TV communicationequipment 0.043 0.082 0.037
141 Electron tubes 0.072 0.106 0.001
142 Semiconductors,otherelectronic components 0.278 0.062 0.055
143 Storagebatteries 0.140 0.045 0.166
144 Electrical equipmentandsupplies 0.234 0.051 0.247
145 Motor vehicles,partsand accessories 0.250 0.316 0.042
146 Aircraft 0.009 1.000 0.000
147 Aircraft and missile equipment n.e.c. 0.064 0.307 0.002
149 Boat building and repairing 0.069 0.216 0.091
150 Railroadequipment 0.091 0.489 0.000
151 Motorcycles,bicycles, and parts 0.432 0.013 0.005
153 Transportationequipment,n.e.c. 0.185 0.303 0.000
155 Ordnanceand accessories 0.022 0.320 0.007
157 Engineering,scientific, andoptical equipment 0.074 0.101 0.018
158 Measuringdevicesand environmentalcontrols 0.141 0.113 0.068
159 Surgical,medicaland dentalequipment 0.043 0.045 0.153
160 Watches,clocks, andophthalmic goods ~ 0.271 0.009 0.034
161 Photographicequipmentandsupplies 0.091 0.146 0.021
162 Jewelry, musical instruments,toys 0.433 0.028 0.025
163 Pens,pencils,brooms,burial caskets,signs 0.164 0.034 0.029

Notes: ‘The share of imports in total domestic demand. bThe share of imports from Canadain total
imports. CThe shareof importsfrom Mexico in total imports.

Source: Authors’ estimates.
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Table 2: Estimates of the Elasticity of Substitution
between U.S. Imports from Mexico, Canada,

the Rest of the World, and Domestic Production

Sector Description Elast. T-Stat. R-Sqr. Obs.

1 Iron and lerroalloyoresmining 1.20 3.25 0.19 16
3 Nonfer. metal oresmining,exc. copper -0.29 -6.40 0.43 19
5 Crudepetroleumand naturalgas 0.67 5.98 0.27 30°
6 Stone,sand,andgravel 1.12 23.84 0.92 16
7 Clay, ceramic,andnonmetallicminerals -0.02 -1.14 0.03 16
8 Chemicalandfertilizer mineralmining 0.86 4.86 0.40 16
9 Meat packingplantsandpreparedmeats 0.57 3.59 0.11 36
16 Canned,dehydrated,pickled, andfrozenfoods 0.79 4.57 0.18 36
17 Flour and othergrain mill products 1.09 5.43 0.22 36
18 Cerealsand flour 0.22 2.99 0.07 32”
20 Preparedfeeds,n.e.c. 1.31 15.29 0.75 29”
21 Wet corn milling 1.16 9.40 0.70 14
22 Bread,cake,cookies,and crackers 0.66 5.43 0.21 34
23 Sugar 0.21 1.19 0.00 36
24 Chocolateandother confectioneryproducts 0.19 5.68 0.23 36
25 Malt and malt beverages 0.01 1.00 0.01 36
26 Wine, brandy,and brandyspirits - -0.03 -0.10 0.00 20
27 Distilled liquor, exceptbrandy 0.32 1.55 0.02 35
28 Soft drinks, flavorings, and syrups 0.88 4.52 0.19 30
29 Vegetableoil mills 0.79 6.66 0.29 36
30 Animal and marine fats andoils 0.86 4.45 0.24 22°
31 Roastedcoffee 0.50 7.19 0.29 36
33 Seafoods, ice, and pasta 0.37 6.85 0.33 36
36 Tobacco 0.79 4.96 0.19 36
37 Yarn, thread,and broadwovenfabric mills 0.73 14.73 0.67 36
38 Narrow fabric mills 0.77 5.12 0.32 18
39 Floor coverings 0.79 4.25 0.32 14
40 Felt, lace and other textile goods 0.53 2.09 0.10 12
41 Hosiery 0.98 5.33 0.25 28°
42 Knitting mills 1.18 5.82 0.51 14°
43 Apparelmadefrom purchasedmaterials - 0.48 5.44 0.23 36
44 Housefurnishings,textile bags,canvas 0.46 7.27 0.42 12
46 Sawmills 0.43 2.51 0.07 32
47 Hardwooddimensionand flooring mills 1.02 28.04 0.94 18
48 Millwork, wood kitchensand cabinets 0.14 3.45 0.10 36
49 Veneerand plywood 0.04 0.43 0.00 36
50 Wood pallets,skids, and containers 1.29 20.93 0.81 36
52 Wood preservingand particleboard 0.87 23.65 0.81 36
53 Householdfurniture - -0.14 -4.76 0.17 36
54 Office furniture 0.51 5.35 0.21 16°
56 Papermills, exceptbuildingpapers 0.12 0.95 0.01 27°
58 Paper bags,board, andstationeryproducts 0.17 2.50 0.09 20
59 Sanitarypaperproducts 1.06 21.68 0.85 29°
60 Building paperandboard mills 1.28 3.35 0.30 12
61 Papercoatingand glazing 0.76 8.12 0.49 24
62 Paperboardcontainersandboxes 0.72 6.84 0.46 16
64 Periodicals,books,andgreetingcards 0.89 24.69 0.86 36
65 Printing 1.01 22.04 0.86 26
66 Industrial inorganicandorganic chemicals 0.90 18.34 0.82 24
67 Agricultural chemicals 0.22 4.10 0.15 36
68 Chemicalpreparations 0.68 3.00 0.19 14
69 Plasticsmaterialsand resins 1.07 14.65 0.67 36
70 Syntheticrubber 0.81 6.87 0.34 33°
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Table 2, Cont’d.: Estimates of the Elasticity of Substitution
betweenU.S. Imports from Mexico, Canada,

the Rest of the World, and Domestic Production

Sector Description Elast. T-Stat. R-Sqr. Obs.

TI Organicfibers 0.87 10.68 0.52 36
72 Drugs 0.98 23.87 0.93 16
73 Soap,detergents,andsanitationgoods 0.80 3.36 0.20 16
74 Paintsand allied products 0.66 3.35 0.17 18°
75 Petroleumrefining andproducts 0.53 3.54 0.13 36
76 Pavingmixtures andblocks, asphaltfelts 0.85 2.54 0.08 16°
77 Tires and inner tubes 0.44 13.91 0.52 32°
78 Rubberand plastics footwear 0.68 2.87 0.09 30°
79 Otherrubberproducts 0.15 2.10 0.04 28
80 Miscellaneousplastics products 1.10 16.21 0.70 36
81 Leathertanning andfinishing 0.86 9.00 0.43 36
82 Shoes,except rubber -0.09 -0.49 0.00 16
83 Other leathergoods 1.08 9.38 0.66 16
84 Glassand glassproducts,exc. containers 0.66 18.79 0.65 36
85 Glasscontainers 0.12 4.96 0.20 31”
86 Cement,hydraulic 1.01 26.28 0.87 36
87 Brick andstructuralclay tile 0.90 5.27 0.20 36
88 Ceramicwall andfloor tile 0.95 37.51 0.93 36
89 Structuralclay products,n.e.c. 0.92 43.31 0.99 11°
90 Ceramicplumbing and electrical supplies 0.94 25.47 0.90 36
91 China andearthenwareproducts 1.16 17.55 0.75 36
92 Concrete,lime, and gypsumproducts 0.18 1.28 0.07 36
93 Stoneand nonmetallicmineral products 0.91 24.29 0.89 36
94 Primarysteel 0.94 26.50 0.94 16
95 Iron and steelfoundries 1.19 13.93 0.79 16
91 Primarycopper 0.79 11.66 0.58 34
98 Primary lead,zinc, andnonfer. metals,n.e.c. 0.04 0.15 0.00 32
99 Primary aluminum - 0.73 3.62 0.10 36
101 Copper rolling anddrawing -0.69 -4.52 0.14 34°
102 Aluminum rolling and drawing 0.69 11.69 0.64 34°
103 Other nonfer. rolling, drawing, and insulating 0.75 11.30 0.70 26
106 Metal barrels,drums and pails 1.00 13.90 0.75 22
107 Metal plumbing fixtures and heatingequipment 1.02 29.07 0.95 - 16
108 Fabricatedmetal work - 0.64 10.83 0.52 36
109 Fabricatedplate work (boiler shops) 0.97 10.21 0.60 33”
110 Screwmachineproductsand bolts,etc. 0.68 11.18 0.70 16
III Forgingsandstampings 1.10 19.76 0.89 16
112 Cutlery 0.93 9.84 0.63 19°
113 Hand tools 0.65 20.10 0.79 36
115 Other fabricatedmetal products 0.68 13.96 0.64 36
116 Pipe,valves, andpipe fittings 1.03 46.48 0.95 36
118 Internal combustionengines,n.e.c. 0.95 78.64 0.98 35°
119 Farm and gardenmachineryandequipment 1.07 26.45 0.94 16
120 Construction,mining and oil field machinery 1.00 82.14 0.99 35°
121 Elevators,conveyors,cranes 1.01 20.18 0.81 33
122 Machinetools and powerdriven handtools 0.96 27.28 0.96 14°
123 Special industry machinery 0.85 20.39 0.79 36
124 Pumps,compressors,blowers, fans, furnaces 0.91 24.73 0.87 30
125 Ball and roller bearings,transmissionequip. 0.92 20.21 0.79 36
127 Electrical computingequipment 1.15 19.99 0.80 36
128 Serviceindustry machines 0.88 14.78 0.85 16
129 Transformers,switchgearandswitchboardapp. 0.65 12.67 0.64 36
130 Electrical industrial apparatus 1.06 51.92 0.99 14
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Table 3: Estimatesof the Elasticity of Substitution
- betweenU.S. Imports from Mexico, Canada,and the Restof the World

Sector Description Elast. T-Stat. R-Sqr. Ohs.

Iron andferroalloy oresmining 0.99 6.56 0.39 36
3 Nonfer. metal ores mining, exc. copper 1.10 7.45 0.44 36
5 Crude petroleumandnaturalgas 0.94 1.79 0.04 36
6 Stone,sand,andgrave) 1.11 15.23 0.77 36
7 Clay, ceramic,andnonmetallicminerals -0.05 -0.77 0.01 36
8 Chemicaland fertilizer mineralmining 1.10 13,22 0.71 36
9 Meat packingplantsand preparedmeats 0.65 3.09 0.13 36
16 Canned,dehydrated,pickled, andfrozen foods 0.69 2.97 0.11 36
17 Flour and othergrain mill products 1.40 3.48 0.15 36
18 Cerealsand flour 1.98 8.90 0.55 32°
20 Preparedfeeds,n.e.c. 1.23 14.58 0.80 29”
21 Wet corn milling 1.12 5.55 0.28 36
22 Bread,cake,cookies,andcrackers 0.22 1.29 0.02 36
23 Sugar 0.14 0.58 0.00 36.
24 Chocolateandotherconfectioneryproducts 1.03 14.18 0.73 36
25 Malt and malt beverages , 0.60 1,34 0.02 36
26 Wine, brandy, andbrandyspirits 0.06 0.33 0.00 34°
27 Distilled liquor, exceptbrandy -0.02 -0.07 0.00 35
28 Soft drinks, flavorings, andsyrups 1.21 5.45 0.29 36
29 Vegetableoil mills 0.85 5.53 0.31 36
30 Animal and marinefats and oils 0.59 3.04 0.18 22°
31 Roastedcoffee 0.74 6.21 0.36 36
33 Seafoods, ice, andpasta 1.31 9.24 0.53 36
36 Tobacco 0.35 1.78 0.04 36
37 Yarn, thread,and broadwovenfabric mills 1.04 15.05 0.77 36
38 Narrow fabric mills 1.18 7.43 0.44 36
39 Floor coverings 0.99 11.84 0.67 36
40 Felt, lace and other textile goods 0.95 9.86 0.59 36
41 Hosiery 0.82 3.64 0.19 28°
42 Knitting mills 1.23 8.34 0.73 14°
43 Apparelmade from purchasedmaterials 0.83 5.51 0.26 36
44 Housefurnishings,textile bags,canvas 0.70 5.74 0.32 36
46 Sawmills 0.45 - 2.23 0.06 36
47 Hardwooddimensionand flooring mills 1.01 65.76 0.98 36
48 Millwork, wood kitchensand cabinets 0.79 3.76 0.17 36
49 Veneerand plywood 0.47 2.83 0.12 36
50 Woodpallets, skids, and containers 1.35 18.39 0.83 36
52 Woodpreservingand particleboard 1.18 36.75 0.95 36
53 Householdfurniture 0.30 3.04 0.19 36
54 Office furniture 0.84 6.03 0.50 20°
56 Papermills, exceptbuilding papers 0.17 1,24 0.04 27”
58 Paper bags,board, and stationery products 1.14 6.11 0.36 36
59 Sanitary paper products 1.26 10.79 0.67 29°
60 Building paperand board mills 0.51 2.92 0.11 32°
61 Papercoatingand glazing 0.40 5.39 0.26 35°
62 Paperboardcontainersand boxes 0.95 9.14 0.56 36
64 Periodicals, books,andgreetingcards 0.94 38.46 0.95 36
65 Printing 1.24 23.41 0.84 36
66 Industrial inorganic andorganicchemicals 0.93 17.14 0.80 36
67 Agricultural chemicals 1.13 9.35 0.54 36
68 Chemicalpreparations 0.93 27.01 0.91 36
69 ,Plasticsmaterialsand resins 0.98 11.97 0.66 36
70 Syntheticrubber 0.50 2.53 0.10 33”
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Table 3, Cont’d.: Estimates of the Elasticity of Substitution
betweenU.S. Imports from Mexico, Canada, and the Rest of the World

Sector Description Elast. T~Stat. R-Sqr. Ohs.

71 Organicfibers 0.90 9.15 0.55 36
72 Drugs 0.98 69.31 0.99 36
73 Soap, detergents, and sanitation goods 0.95 20.25 0.85 36
74 Paintsandallied products 1.04 5.93 0.43 26°
75 Petroleumrefining and products 0.96 5.81 0.32 36
76 Pavingmixturesand blocks, asphaltfelts 1.00 10.90 0.62 36
77 Tiresand inner tubes 0.87 5.63 0.34 32°
78 Rubberand plastics footwear 0.81 3.10 0.13 30°
79 Other rubberproducts 1.05 18.65 0.83 36
80 Miscellaneousplasticsproducts 0.99 12.86 0.70 36
81 Leathertanningandfinishing 0.80 6.08 0.34 36
82 Shoes,except rubber 0.65 2.33 0.07 36
83 Other leathergoods 1.03 9.93 0.57 35
84 Glassand glassproducts,exc. containers 1,04 28.94 0.92 36
85 Glasscontainers 0.85 10.36 0.66 31°
86 Cement,hydraulic 0.58 2.72 0.10 36
87 Brick and structuralclay tile 0.98 6.77 0.40 36
88 Ceramicwall and floor tile 1.00 33.11 0.94 36
89 Structural clay products,n.e.c. 1.04 13.31 0.73 33’
90 Ceramicplumbing andelectricalsupplies 1.00 26.02 0.91 36
91 Chinaandearthenwareproducts 1.14 15.82 0.78 36
92 Concrete,lime, and gypsumproducts 1.00 13.05 0.72 36
93 Stone and nonmetallic mineral products 1.13 37.93 0.95 35
94 Primary steel 0.76 1L54 0.62 36
95 Iron and steel foundries 0.78 10.91 0.64 36
97 Primarycopper 0.79 13.04 0.71 36
98 Primary lead,zinc, and nonfer. metals,n.e.c. 0.95 2.79 0.10 36
99 Primary aluminum 0.58 2.57 0.08 36
101 Copper rolling anddrawing -0.43 -1.48 0.03 34°
102 Aluminum rolling and drawing 0.90 13.42 0.73 34”
103 Other nonfer. rolling, drawing, andinsulating 1.00 14.57 0.76 36
106 Metal barrels,drumsand pails 0.98 35.98 0.95 36
107 Metal plumbing fixtures and heatingequipment 1.02 27.27 0.92 35°
108 Fabricatedmetal work 0.93 16.20 0.79 - 36
109 Fabricated plate work (boiler shops) 0.38 2.14 0.06 34°
110 Screw machineproductsand bolts, etc. 1.08 9.81 0.57 36
111 Forgingsand stampings 1.03 15.03 0.77 36
112 Cutlery 1.15 14.25 0.78 29°
113 I-Land tools 1.00 46.76 0.97 36
115 Other fabricatedmetal products 0.97 20.30 0.86 - 36
116 Pipe, valves, and pipe fittings 1.02 42.28 0.96 36
118 Internal combustionengines,n.e.c. 1.01 58.18 0.98 35°
119 Farmandgardenmachineryandequipment 0.88 17.02 0.78 36
120 Construction,mining and oil field machinery 1.00 60.37 0.98 35°
121 Elevators, conveyors, cranes 1.02 19.20 0.84 33
122 Machine tools and powerdriven handtools 0.99 26.08 0.90 36
123 Special industry machinery 1.00 26.26 0.91 36
124 Pumps,compressors,blowers,fans, furnaces 1.11 32.37 0.94 36
125 Ball and roller bearings,transmissionequip. 0.99 15.30 0.77 36
127 Electricalcomputingequipment 1.02 16.58 0.82 38
128 Service industry machines 1.05 35.09 0.95 34°
129 ‘fransformers,switchgearand switchboardapp. 0.79 14.62 0.75 36
130 Electrical industrial apparatus 1.01 37.54 0.95 36
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Table 3, Cont’d.: Estimates of the Elasticity of Substitution
betweenU.S. Imports from Mexico, Canada, and the Rest of the World

Sector Description Elast. T-Stat. R-Sqr. Ohs.

132 Household refrigerator and freezers 1.10 12.93 0.71 35”
134 Electric housewares and fans 0.79 7.25 0.42 38
136 Sewingmachinesand otherhouseholdappliances 0.94 23.71 0.89 36
137
138
139

Electric lamps, lighting, andwiring devices
Radio,TV, phonographrecordsand tapes
Telephoneand telegraphapparatus

1.01
1.08
1.18

33.99
25.59
26.61

0.94
0.90
0.97

36
36
12°

140 Radio andTV communicationequipment 0.95 30.03 0.93 36
141 Electron tubes 0.67 4.47 0.26 26°
142 Semiconductorsand other electronic components 0.86 15.68 0.78 36
143 Storagebatteries 0.96 23.78 0.95 16
144 Electrical equipment and supplies 1.05 54.84 0.98 36
145 Motor vehicles, parts and accessories 0.98 41.50 0.96 36
149 Boat building andrepairing 0.97 18.69 0.84 33°
151 Motorcycles, bicycles, and parts 0.93 5.30 0.31 34”
155 Ordnance and accessories 0.92 9.67 0.68 23°
157
158

Engineering,scientific, and optical equipment
Measuring devices and environmental controls

1.05
1.00

26.77
28.38

0.94
0.92

23°
36

159 Surgical,medicaland dental equipment 0.97 24.51 0.90 36
160 Watches, clocks, and ophthalmic goods 0.99 11.19 0.64 36
161 Photographic equipmentand supplies 0.89 10.12 0.61 34°
162 Jewelry, musical instruments, toys - 0.91 11.45 0.65 36
163 Pens, pencils, brooms, burial caskets, signs 0.92 26.53 0.91 36

Note: °Oneor moregapswere presentin the time seriessoSavin and White’s (1978) procedurewasused
to correct for serial correlationwith missingobservations.

Source:Authors’ estimates.
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