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ABSTRACT

Fifty years of econometric modeling of U.S. import demand assumes that trade elasticities are
autonomous parameters, that both cross-price effects and simultaneity biases are absent, and that ex-
penditures on domestic and foreign goods can be studied independently of each other. To relax these
assumptions, the paper assembles a simultaneous model explaining bilateral U.S. import volumes and
prices. Spending behaves according to the Rotterdam model which, by design, embodies all of the
properties of utility maximization and does not treat trade elasticities as autonomous parameters.
Pricing behaves according to the pricing-to-market hypothesis which recognizes exporters’ incentives
to discriminate across export markets. Parameter estimation relies on the Full Information Maximum
Likelihood (FIML) approach and uses bilateral price data for 1965-1987. According to the evidence,
treating trade elasticities as autonomous parameters and ignoring the statistical implications of simul-
taneity and optimization impart significant biases to the structural estimates and undermine our

effectiveness in addressing questions relevant to economic interactions among nations.
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1. Introduction

Inspecting fifty years of econometric analyses of U.S. imports reveals a propensity to assume that
trade elasticities are autonomous parameters, that both cross-price effects and simultaneity biases are

absent, and that expenditures on domestic and foreign goods can be studied independently of each
2

other. To say that these assumptions are restrictive is elaborating on the obvious. Yet very little
empirical work addresses all of these limitations despite the profession’s persistent dissatisfaction

with them;

"However, there is reason to suspect that the log-linear model traditionally used in these investiga-
tions is incorrectly specified.” [Murray and Ginman, 1976, p. 75]

“This allows us to emphasize the fact that very different behavioral models can lead to the same
estimating equation for trade flows, in which case proper interpretation of parameter estimates
calls for estimation of a system of equations. Unfortunately, the bulk of the empirical trade litera-
ture reports single estimating equations with only cursory reference to the theoretical structure
motivating the equations.” [Thursby and Thursby, 1987, p.1]

This paper eliminates these assumptions and shows the practical implications of maintaining
them. To this end, I rely on a model with U.S. consumers substituting between domestic and foreign
products, foreign exporters developing pricing policies suited to the U.S. market, and parameter es-

timates recognizing the interdependence between spending and pricing decisions. To explain
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spending decisions, section 2 uses the Rotterdam model developed by Barten and Theil. This model
embodies the properties associated with utility maximization and does not treat elasticities as
autonomous parameters. To explain pricing decisions, the paper adopts the pricing model developed
by Gagnon and Knetter which allows foreign producers to both exercise price discrimination and to
update their pricing decisions in response to changes in demand. Section 3 estimates the parameters
of the spending and pricing equations with the Full Information Maximum Likelihood (FIML) es-
timator using annual data for 1965-1987. Reliance on FIML avoids simultaneity biases, incorporates
the restrictions associated with consumer demand theory, and allows pricing decisions to internalize
explicitly the structure of preferences. This estimation rests on bilateral price data, a feature that
recognizes the exporters’ ability to vary prices according to destination. Most previous analyses rely
on multilateral-price data which implicitly assume that the world consists of two economies, foreign
and domestic, precluding foreign exporters from price discriminating.

To examine the implications of ignoring optimization, section 4 compares the estimated elas-
ticities from the Rotterdam model with those of the conventional, log-linear model. According to the
evidence, the elasticity differential between these two models is significant both from an economic
and statistical point of view. This finding has practical implications for forecasting U.S. trade im-
balances and predicting the response of U.S. imports to alternative exchange-rate developments.
Finally, to emphasize the role of measurement errors, section 4 reports coefficient estimates that
avoid simultaneity biases and incorporate the implications of utility maximization but use multilateral
price data. According to the results, biases from measurement error are large enough to explain the

historical neglect of simultaneity and optimization in empirical analysis of international trade.



2. Empirical Formulation

2.1 Spending Decisions

The analysis assumes that individuals determine their spending on foreign and domestic
products by maximizing a utility function u( qo...qn) subject to y=% p i q f where qj represer;ts purchases
of products made in country j and pj is the price paid in the United States for that product.

Differentiating the first order conditions for maximizing any u( - ) and solving the associated system

for quantities as a function of income and prices yields the demand equation for the ith product:

n
where Wit = Pir 9y Yy

n
dP.=% w.dlnp._,
t j=o St

Tj is the tariff rate (zero for purchases of U.S. products, qn) and pxj ,

is the dollar export price of
products made in country j, j<n. In the absence of further restrictions, (1) cannot be rejected by the
data and thus is not suitable for applied analysis. To implement (1) empirically, the Rotterdam model
TESLriCts W, = [a(fl.[ qit)/ ayt] and nij = [(pl.[pj[/ s )(aqit/ apj[ )] to be invariant to changes in in-
come and prices. The term W is the marginal budget share and it measures the additional amount

spent on the ith good when income increases by one dollar. The term nij is the Slutsky coefficient and

it measures the compensated price effect of a change in the price of the jth good on purchases of the

3

This formulation implicitly assumes that individuals differentiate products according to the place of
production (Armington, 1969).
4

An alternative to treating u and = as constants is to specify the functional form of the utility function.
Appendix E reports the results for the utility function generating the Almost Ideal Demand System of Deaton and
Muellbauer (1980a).



ith good.5

Treating both K and nij as autonomous transforms (1) into
(2) Wi dlnql.t =W, dln(y/P)t +j§0 nij dlnpjt tr.s i=0,..., n,
where Tir 1s a random disturbance containing the (second-order) approximation terms induced by the
assumed constancy of K and nij .6 In the absence of a universally accepted functional form for the
utility function, determining the quality of this approximation is an empirical question that this paper
addresses by testing whether the parameters of (2) are constant, as suggested by Byron (1984) and
Barnett (1984). The income and price elasticities associated with (2) are K /Wi ; and nij /wl. ; » Tespec-
tively, and they vary in response to changes in expenditure shares. Thus explaining U.S. imports
with constant-elasticity models amounts to assuming that either the expenditure shares are constant or
the parameters of (2) are unstable, two implications that this paper examines.

For the parameters of the Rotterdam model to be consistent with utility maximization, they

need to satisfy

n
3) adding-up: T ou.=1,
j=0"7
n
€] homogeneity: > nij =0 fori=0,...,n,
Jj=0
(5) symmetry: nij = nﬁ Vijai#j,and

5

Critics of the Rotterdam model (Phlips 1974 and Goldberger 1987) argue that treating p and = as invariant to
changes in income and prices implies a Cobb-Douglas utility function which embodies income and price elasticities
equal to one and minus one, respectively. This criticism, known as the McFadden critique (McFadden 1964), stems from
not differentiating between micro and macro parameters. Indeed Bamett (1979, 1891) derives the implications for
macro behavior of assuming that individuals behave according to the Rotterdam model without treating the associated
micro parameters as invariant to prices and income. Using several theorems on stochastic limits, he derives the per-
capita equations for the Rotterdam model with constant parameters. The discrepancies between the macro and micro
parameters induce a second-order approximation error which has an expected value of zero. As an alternative to
Barnett’s approach, Mountain (1988) derives the Rotterdam model as an approximation to any individual’s demand
function by expanding an individual’s optimal expenditure share around the mean of the logs of income and prices.
Overall, the McFadden critique is not very relevant for empirical work with aggregate data, as Deaton and Muellbauer
(1980b, p. 73) argue.
6

Equation (2) corresponds to the Absolute Price Rotterdam S ystem. For further developments and applications
of this model see Barten (1964, 1965); Theil (1965); Goldberger (1969); Theil (1971), chapters 7 and 11; Deaton
(1974); Clements and Theil (1978); and Theil and Clements (1978, 1987).



(6) quasiconcavity: [nij] is negative semidefinite with rank n.

;
In addition to testing these restrictions, the analysis also tests Preference Independence.  According

to this hypothesis, price effects are proportional to marginal budget shares:

nijz -0 uiuj

Tcl'i= (0 ﬂi( l“ui)

(7

ViJj > i#jwhere ¢<0is the reciprocal of the income elasticity of the marginal utility of income.
From a theoretical standpoint, (7) constrains cross-price effects to be positive and rules out com-
plementarities among products. Thus (7) is suitable for analyses explaining the behavior of broad
aggregates where complementarities are unlikely to arise. From an econometric standpoint, substitut-
ing (7) into (2) reduces the number of parameters but demands non-linear FIML for parameter

8
estimation.

Insisting on utility maximization as an organizing device has two practical advantages. First,
it ensures that the demand equations for foreign and domestic products are interrelated. Most pre-
vious empirical formulations of U.S. imports do not recognize that specifying the demand for foreign
products carries implications for explaining the demand for domestic goods and that neglecting these
implications affects all the coefficient estimates (see Winters, 1984). Second, it recognizes that in-
come and price elasticities are not invariant to reallocations of expenditures such as those generated
by the implementation of discriminatory tariffs. Thus, unless preferences are Cobb-Douglas, constant-
elasticity models are not suited to predicting the effects of changes in trade policies.

The spending decisions developed here suffer, however, from several limitations. First, deci-

sions regarding labor supply and asset holdings are treated as separable from decisions to purchase

7

Preference Independence is another name for Direct Additivity, a specification of the utility function
introduced by Houthakker (1960). To implement this specification empirically, the paper follows Theil and Clements,
1987, chapter 3, section 3.20.
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Note that imposing (7) is not equivalent to guaranteeing that the estimated own-price effects are negative or
that the regularity conditions of the utility function are met. Indeed, ¢ is freely estimated and thus finding that

A
$>0 constitutes a rejection of the Rotterdam model by the data.



foreign and domestic products. Second, the structure of preferences ignores intertemporal substitu-
tion. These two limitations are important but they apply with the same force to the existing literature,
which does not enjoy the advantages offered here. Third, spending decisions ignore the product com-
position of U.S. imports. Eliminating this limitation involves increasing the number of equations to
allow tradeoffs across countries and products but, given the annual frequency of the data, such an ex-

tension demands more observations than are currently available.

2.2 Pricing Decisions
To explain the price of domestic products, P, the paper assumes that domestic firms have a
Cobb-Douglas production function with capital and labor as the sole productive factors. Assuming

that domestic firms minimize their costs yields their pricing rule as

ln(pm/rm) = en +v, ln(wnt/rnt) +em ,

where Tt is the rental rate of the capital stock, W is the wage rate, and e, is a random disturbance.
The analysis explains U.S. import prices with the pricing-to-market model developed by
Gagnon and Knetter (1990). According to their analysis, foreign exporters discriminate across des-
tinations and set their prices according to
(8) lnpxit =0, + Bl. lnCit + 61’ lnEit +¥; lnpm +e;,
where C it is the (foreign currency) marginal cost of firms in the ith country, Ei : 1s the nominal ex-
change rate for the ith currency (foreign currency/$), and e, is arandom disturbance. According to
(8), foreign exporters increase Pyir in response to increases in marginal costs (Bi>0) and appreciation
of their currencies (8i<0) where Si is known as the "passthrough coefficient.” Finally, (8) assumes
that foreign firms price their exports according to the characteristics of the U.S. domestic market as
summarized by the price of that market, Py Thus I interpret Y; as the degree of pricing-to-market.
As formulated, (8) assumes that foreign producers insist on passing a fixed percentage &, of
changes in exchange rates to their export prices even if the demand for their product becomes price

elastic. To recognize that the exchange-rate passthrough is sensitive to changes in the price elasticity

of demand, the analysis follows Gagnon and Knetter (1990, p.6) and finds that (see Appendix B)



(9) 81[ ={[nii /(2Tcii' Hiwit)] - 1} s
where Wir = Pz (1+ T ) 4 1y ‘- In addition to internalizing the structure of preferences into pricing

decisions, (9) has several properties of interest. First, 81’ ; responds to changes in export prices from
9
depends on all prices.  Second, the degree of

alternative suppliers because ¢., , and thus w

it’
exchange-rate passthrough is directly related to the associated expenditure share with 81‘ ; approaching

ir’

{[nii /(21cl.l.- ul.)] -1} as Wi approaches one. Thus even a monopolist faces a limit on its ability to
pass changes in the exchange rate to Py Third, if income effects are small (ui—>0), then 61’ = -1/2.
Fourth, if price effects are absent (nii—>()), then Sl. ; =-1--that is, sellers stabilize prices in their cur-
rencies and fully pass changes in exchange rates to their dollar export prices.

From an empirical standpoint, the validity of (9) can be tested by substituting it into (8) and
evaluating the change in the value of the likelihood function for the whole spending-pricing system.

Performing this substitution gives

(10) lnpxit =9i + Bi lnCl.[+ {[nii /(21cil.- uiwl.t)] - l}l"Eit +Y; lnpm te.

According to (10), export prices depend on the level of sales, as reflected in the expenditure share,

and this dependence makes the system truly simultaneous: Prices influence quantities and vice versa.

Previous empirical work on pricing to market recognizes the importance of the structure of

10
preferences but does not internalize it for parameter estimation, a limitation that this paper avoids.

9

Changes in U.S. economic activity also induce changes in expenditure shares with a corresponding effect on
the passthrough coefficient.
10

See Baldwin (1988), Knetter (1989), Marston (1990), and Gagnon and Knetter (1990). Reliance on limited
information estimation methods might eliminate the simultaneity biases of these studies, but cannot internalize
explicitly the sensitivity of the passthrough coefficient to the specification of preferences. To judge the
importance of taking into account explicitly the structure of preferences, appendix E reports the coefficient
estimates for the price equations using the Almost Ideal Demand system as an alternative representation of
preferences.



3. Econometric Estimation
3.1 Data

The differentiating feature of this study’s data set is the availability of prices for bilateral
trade. These prices recognize the ability of foreign firms to discriminate across destinations and
facilitate the estimation of cross-price effects of individuals’ demand functions. In contrast, multi-
lateral prices assume that exporters face only one export market, an assumption that handicaps the
estimation of these cross-price effects. To facilitate parameter estimation, the analysis focuses on per-
capita purchases of both domestic products and imports from Canada, Japan, Germany, and the Rest
of the World. Purchases of domestic products are measured as real GNP minus exports in real terms;
purchases of foreign goods are measured as the value of bilateral imports deflated by the correspond-
ing bilateral price. The data for bilateral prices and the associated trade flows are annual for 1965-
1987, denominated in U.S. dollars, and come from the Commission of the European Communities.
Precise definitions and data sources appear in appendix C.

To emphasize the increased penetration of foreign products in the U.S. market, table 1 shows
their share of U.S. expenditures rising from 3 percent in 1965 to 8 percent in 1987. Table 1 also
shows that competition among foreigners has been substantial with Japan’s share in the U.S. import
market increasing at the expense of all other countries. Central to this competition is the ability of
foreign firms to develop pricing strategies suited to the U.S. market. Indeed, if the U.S. market were
just another market, then bilateral and multilateral prices would have the same informational content
with their changes being identical in direction and similar in magnitude. Yet figure 1 reveals that
these two conditions are not met. For example, Japan’s bilateral export price to the United States
declines by 18 percent in 1976 whereas Japan’s multilateral export price increases by 3 percent.
Similarly, Germany’s bilateral export price to the United States is virtually constant during 1981-
1983 whereas Germany’s multilateral export price exhibits declines during this period as large as 18

percent. These differences in price behavior motivate this study’s reliance on bilateral trade prices

for parameter estimation.
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Table 1 .
U.S. Expenditure and Import Shares

Expenditure Shares Import Shares

2
Growth in Real
Canada Japan Germany R.O.W. Domestic Canada Japan Germany R.O.W. _Expenditures

1965  0.76 0.38 0.21 1.63 97.02 25.53 12.76 7.09 54.62 6.07
1966  0.88 0.42 0.26 1.73 96.71 26.62 12.89 7.81 52.68 6.08
1967  0.96 040 0.26 1.69 96.69 28.93 12.22 797 50.87 2.79
1968  1.09 0.50 0.33 1.85 96.23 29.01 13.19 8.84 48.96 4.37
1969  1.18 0.55 0.30 1.78 96.19 30.93 14.55 7.75 46.77 2.49
1970  1.20 0.63 0.34 1.80 96.04 30.16 15.98 8.50 45.36 -0.68
1971  1.26 0.72 0.36 1.82 95.83 30.27 17.31 8.71 4372 3.26
1972 1.33 0.81 0.38 1.91 95.58 29.99 18.24 8.55 43.22 4.88
1973 140 0.77 043 2.35 95.05 28.25 15.63 8.63 4749 3.86
1974  1.64 0.92 0.47 293 94.04 27.54 15.39 7.94 49.12 -1.65
1975 1.55 0.80 0.38 2.61 94.67 29.04 14.97 7.09 4891 -1.55
1976  1.63 0.96 0.35 2.79 94.28 28.55 16.69 6.07 48.70 5.51
1977  1.61 1.02 0.40 3.00 93.97 26.69 16.95 6.60 49.76 5.12
1978 1.64 1.27 0.51 3.52 93.07 23.68 18.25 7.29 50.77 527
1979  1.67 1.22 0.50 3.85 92.76 23.02 16.84 6.95 53.20 0.65
1980  1.63 1.31 049 4.13 92.44 21.54 17.35 6.53 54.58 -1.42
1981 1.63 143 043 3.79 92.73 2244 19.64 5.87 52.05 1.85
1982  1.57 1.37 043 3.60 93.03 22.50 19.65 6.15 51.69 -1.52
1983  1.62 1.37 042 3.54 93.05 23.38 19.73 5.99 50.90 4.98
1984 1.84 1.70 0.50 3.91 92.05 23.12 21.36 6.30 49.22 7.80
1985 1.78 1.89 0.56 3.76 92.02 2225 23.73 6.96 47.07 3.78
1986  1.65 2.12 0.65 3.66 91.92 20.38 26.30 8.01 4532 228
1987  1.65 2.06 0.65 3.90 91.74 19.98 2491 7.93 47.18 222

Sources: Data for International Trade flows are from the Volimex Data Tape provided by the Commission of the European
Communities. Data for U.S. domestic variables come from the Bureau of Economic Analysis. R.O.W. stands for the Rest of the
World which, in the present study, excludes OPEC and Centrally Planned Economies.

1
These shares measure total expenditures as the market value of domestic spending on domestic goods plus the value of imports

inclusive of tariffs. This valuation of imports ensures that domestic production and imports reflect market prices. Shares may
not total 100 because of rounding.

2
Growth in real expenditures is constructed as the annual growth rate of (y/P); see equation (1).
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3.2 Empirical Results

Assuming that the disturbances of the spending and pricing equations have a joint normal dis-
tribution with zero mean and constant covariance matrix, the analysis estimates the associated

parameters with FIML using annual observations for 1965-1987. To avoid the singularity that (4) in-

11
duces, the estimation drops the equation for purchases from the rest of the world, 9,y As a whole,

the equations of the estimating system explain U.S. per-capita purchases and prices of four expendi-
ture categories: domestic products and imports from Canada, Germany, and J apan. The exogenous
variables are nominal income, four nominal wage rates, three nominal exchange rates, the tariff rate,

the rental rate for U.S. capital, and the price of imports from the rest of the world, P, which is the
12
numeraire.

Table 2 presents the log-likelihood ratio tests associated with the hypotheses of homogeneity,
13
symmetry, preference independence, and profit maximization; I test parameter constancy for each
14
of these hypotheses.  Given the sequential nature of these tests, I adopt an overall significance level

of five percent which gives approximately a one percent significance level for sequential pairwise

tests. Based on the evidence, the data cannot reject the restrictions associated with homogeneity and

11
The associated parameter estimates are recovered using equations (3)-(5).
12
For parameter estimation the analysis replaces the differentials with differences. To avoid the associated
ambiguities in the choice of initial conditions, the analysis follows Theil (1971, p. 331) and uses
*

W, = (wl. Vil )/2 instead of Wi in (2). This substitution introduces an additional approximation error into

the disturbance of (2). Note that the estimation treats expenditure shares as endogenous variables. The estimation
algorithm minimizes the negative of the concentrated log-likelihood function following the procedure of Broyden,
Fletcher, Goldfarb, and Shanno (BFGS); see Hendry, Neale, and Srba (1988) for a description.
13

The adding-up restriction, equation (3), holds by construction and thus is not subject to empirical testing.
To determine whether quasiconcavity in u( - ) holds, equation (6), the analysis computes the eigenvalues of the Slutsky
matrix and tests whether they are positive. If this hypothesis is rejected, then the data cannot reject
quasiconcavity in u( - ).
14

To test parameter constancy, the analysis tests whether the expected forecast error for 1986-1987 is zero.
To this end, each equation is expanded to include two dummy variables, one for each of these two years. Testing the
hypothesis that the expected forecast error is zero over this period amounts to testing that the coefficients of all
of these dummy variables (2x8=16 in total) are jointly equal to zero. Note that the dollar depreciated sharply over
these two years. Thus if hysteresis is important empirically, then the expected value of the forecast errors for
1986-87 should be non-zero. Moreover, substantial changes in the explanatory variables, such as this dollar
depreciation, offer an opportunity to evaluate the quality of the Rotterdam model as an approximation. Again, a poor
approximation will yield non-zero forecast errors.
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Table 2
Preference Structure, Profit Maximization, and Parameter Constancy:
Log-likelihood ratio tests

2 3
1 No. of Log-likelihood Test 2 % Critical

Hypothesis Parameters L((Di) Statistic Value

1. No Constraints 38 12.30
la. Parameter Constancy 54 2740 30.20 320

2. Homogeneity (equation 4) 34 748 9.64 133
2a. Parameter Constancy 50 23.14 31.32 320

3. Symmetry (equation 5) 28 1.29 12.38 16.8
3a. Parameter Constancy 44 14.28 2598 320

4. Preference Independence (equation 7) 19 -9.34 21.26 21.7
4a. Parameter Constancy 35 5.75 30.18 320

5. Profit Maximization (equation 9) 16 -12.77 6.86 11.3
5a. Parameter Constancy 32 242 29.86 32.0

1
The restrictions for the ith hypothesis include the restrictions embodied in the (i-1)th hypothesis for i>1.

2 A
The test statistic is -2[L(<bi) - L(&)i_1 )] where L(&)i) is the value of the concentrated log-likelihood function for the ith

hypothesis, and a’j is the vector of parameter estimates associated with the jth hypothesis (j=2....,5). For parameter
constancy, the test-statistic is -2[L(</I\>j) - L(?bja)].

3

2
The critical values correspond to the 1 percent significance level for ay with degrees of freedom equal to the num-
ber of additional restrictions.
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symmetry. In addition, the data cannot reject preference independence but the gap between the test-
statistic and the associated critical value is small. However, given the frequency with which the
restrictions from consumer demand theory are rejected empirically,1 ’ I interpret this failure to reject
as providing reasonable support for the associated restrictions. Given preference independence, the
data cannot reject the implications of profit maximization as reflected in equation (9). Finally, the
data cannot reject parameter constancy for each of these parametric configurations. This finding sug-
gests that the (second-order) approximation errors in the disturbances of (2) are sufficiently small to
treat the Rotterdam model as an adequate approximation to the U.S. per-capita demand functions.
The parameter estimates of the model embodying both preference independence and profit
maximization exhibit several features of interest (table 3). First, marginal budget shares are positive,
significant, and vary from 0.009 for imports from Germany to 0.89 for purchases of U.S. products
revealing a bias in favor of domestic products. Second, own-price effects are negative, significant,
and vary from -0.003 for purchases from Germany to -0.035 for purchases of U.S. products. Third,
substitutability among foreign products is quantitatively small but statistically significant.
Substitution berween foreign and domestic products is, however, large and statistically significant.1 ‘
Fourth, the eigenvalues of the Slutsky matrix are negative, as implied by the second order conditions
for utility maximization. Fifth, Q) is significantly less than zero as implied by consumer demand
theory. Sixth, changes in U.S. prices lead to proportional changes in the export prices of Canada and

Germany and more than proportional changes in Japan’s export price. Seventh, 85 percent of the

value added in the production of domestic goods is earned by labor and 15 percent by capital.

15

See the discussion by Phlips (1974), Laitinen (1978), Deaton and Muellbauer (1980b), and Theil and Clements
(1987).
16

The relatively small magnitude of the cross-price effects is due to the assumption of preference
independence. Relaxing this assumption raises the magnitude of these estimates but their standard errors increase
more than proportionally because of the relatively large number of parameters being estimated. These results do not
settle the controversy of whether cross-price effects are important in explaining the behavior of U.S. imports. For
example, Stone (1979) does not find these cross-price effects to be important whereas Rousslang and Parker (1984),
using non-parametric estimation methods, reach the opposite conclusion. For a further discussion of this issue, see
Rousslang (1989) and Shiells, Stern, and Deardorff (1989).
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Coefficient Estimates for Spending and Pricing Decisions: FIML, 1965-1987
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Table 3

Spending Decisions
Marginal
Budget Share Slutsky Matrix
m [xij]
Canada Japan Germany U.S.  Eigenvalues
0.032878  -0.011908 0.000277 0.000116 0.011019  -0.041005
0.005329 0.001647 0.000064  0.000025 0.001588 0.001174
0.022467 -0.008225  0.000079 0.007530  -0.010608
0.006579 0.001424  0.000028 0.001383 0.001593
0.009397 -0.003486 0.003149  -0.004625
0.002654 0.000717 0.000645 0.002316
0.894879 -0.035230  -0.002020
0.024484 0.004337 0.005139
-0.374511
0.087408
0.0144 0.0107 0.0042 0.9422

Pricing Degisions
u.S. Labor
Price Costs
Yi ﬁi
1.007140 0.404190
0.506029 0.476650
1420310  -0.054428
0.093044 0.130876
1.074730  -0.047709
0.228637 0.320423
0.849215
0.023214

For a given cell, the top entry is the FIML estimate and the bottom entry is the associated standard error. See

appendix D for the computation of the standard errors; ¢ is the reciprocal of the income elasticity of the marginal
utility of income.

See appendix D for the computation of the standard errors.
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Finally, the estimated passthrough coefficients (figure 2) are statistically less than -1/2, a finding that
reflects the steady penetration of foreign products into the U.S. domestic markf:t.1 ' Moreover, these
coefficients do not change significantly after 1984, a finding contradicting the view that foreign
producers reacted to the depreciation of the dollar by lowering the degree of exchange-rate

18
passthrough to maintain their market shares.

4. Sensitivity Analysis
4.1 The Econometrics of Elasticities

What are the trade elasticities implied by the estimates of the Rotterdam model? How much
do they change over time? Based on their 95 percent confidence intervals, income elasticities from
the Rotterdam model are positive, significant, and decline over time with a marked tendency towards
homotheticity (figure 3). Specifically, income elasticities decline from 5.1 to 2.0 for imports from
Canada, from 6.0 to 1.0 for imports from Japan, and from 4.5 to 1.3 for imports from Germany.

These declines confirm earlier findings of parameter instability in constant-elasticity models. For ex-

ample:

“Previous investigations of imports had suggested evidence of structural change in the mid-1960s
on the basis of split samples but without an unambiguous dating as to when the change may have
occurred. We used a series of tests that permitted the data to indicate the presence of structural
change. Our results give some support to the earlier findings that change occurred in the mid- to
late 1960s." [Stern, Baum, and Green, 1979, p. 191]

Indeed the declines in income elasticities of figure 3 are most pronounced during the 1960s. But un-
like previous studies, the changes in elasticities shown in figure 3 stem from the increased market

penetration of foreign products and not from parameter instability in either the spending or the pric-

17
The point estimate of the ith passthrough coefficient is {[%(1 - ﬁi)/(2$(1 - ﬁ.l.) W t)] - 1}. Appendix D
explains the construction of the associated standard errors.

18
See the review by Hooper and Mann (1989).
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Figure 2
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