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Estimation of Import Demand for Fishery Products in the U.S. Using the Source-

Differentiated AIDS Model

Abstract

Fishery product imports by the U.S. have been gradually increasing in recent years. The
leading exporting countries include Canada, Chile, China, Ecuador, Indonesia, Thailand,
and Vietnam. A source-differentiated Almost Ideal Demand System (AIDS) model and
its Error Correction Model (ECM) version are employed to investigate the static and
dynamic U.S. import demand for fishery products from the top seven countries using
monthly data from January 1999 to September 2012. Long-run and short-run own-price,

cross-price and expenditure elasticities are calculated.

Key words: fishery products, import demand, Almost Ideal Demand System Model,
Error Correction Model.

JEL Codes: Q11; Q17; Q22.

The United States is one of the world's largest importers of seafood products.
Aquaculture imports by the U.S. have been gradually increasing over the period from
1999 to 2011. According to National Marine Fishery Service reports, the value of U.S.
imports of edible fishery products in 2011 reached $16.6 billion; $ 1.8 billion more than

in 2010. U.S. fishery imports over time are presented in figure 1. The largest categories



of imported aquaculture products are shrimp, salmon, and tilapia. The imported value of
shrimp alone in 2011 was $5.2 billion, which accounted for 31 percent of the value of

total edible imports; making it the most imported fishery product.

U.S. annual per capita consumption of commercial fish and shellfish has been steady in
the last decade at around 16.0 pounds (the ERS Food Availability (Per Capita) Data
System, 2012). Majority of the seafood consumed in the U.S. is imported in recent years.
The import share of fish and shellfish has grown substantially over the past two decades,
from 56.3% in 1990 to 85.2% in 2009. By value, about 91 percent of seafood consumed
in the U.S. was imported in 2011, up five percent from 2010, according to the report
Fisheries of the United States 201 1(NOAA, 2011). By volume, fish and shellfish have the
highest import share in the U.S. among all animal products, and are second only to
tropical products among food items. The report also reveals that the U.S. aquaculture
industry currently meets less than five percent of U.S. seafood demand, producing
primarily oysters, clams, mussels, and some finfish, including salmon. There is an
increasing dependence on the international market for fishery products. Thus, the imports’
responses to the price fluctuations and income changes, as well as the pattern of imports

from different exporting countries are very important for the fishery market in the U.S.

Despite these developments, few studies have examined demand for U.S. fisheries
imports. Herrmann, Mittelhammer and Lin (1993) estimate U.S., Japan and European
Community (EC) demands for Atlantic and Pacific salmon, and find the two products to

be substitutes in destination markets. Ligeon, Jolly and Jackson (1996) use the traditional



import demand function to evaluate the effect of increased exports from NAFTA member
countries on the U.S. domestic catfish industry. Asche, et al. (2005) study the swordfish
import demand of the U.S. and find that demand is inelastic for all products, indicating a
limited degree of substitution possibilities. Ligeon, et al (2007) use a source
differentiated AIDS model to examine the import demand for tilapia and tilapia products
in the U.S. Muhammad and Jones (2011) examine the U.S. demand for salmon imports

differentiated by country of origin, product cut, and form.

This study of the U.S. fishery demand is motivated by the above statistics. It estimates
both static and dynamic versions of the Almost Ideal Demand System (AIDS) model for
U.S. imports of fishery products, which are differentiated by source. The overall
objective of this article is to provide reliable estimates of U.S. fishery import demand
elasticities. Long-run and short-run own-price, cross-price and expenditure elasticities are
calculated to evaluate the pattern of imports among fishery products from different

exporting countries.

The remainder of the article is organized as follows. In the next section, the source
differentiated AIDS model and its Error Correction Model (ECM/AIDS) version are
specified for this study. Data and summary statistics are presented in the third section.
Estimation procedures are explained in the fourth section, followed by a presentation and

interpretation of empirical results. Conclusions are presented in the final section.

Empirical Methods



The methodology used in this article is the Almost Ideal Demand System (AIDS) model,
which has been widely used in analyzing demand elasticilities and substitution effects
since its introduction. The popularity of the AIDS model is mainly attributed to its
various nice properties. Specifically, it is consistent with consumer demand theory in that
it satisfies three types of theoretical restrictions: adding-up (Engel aggregation),
homogeneity and symmetry requirements (Deaton and Muellbauer, 1980; Ramirez, and

Wolf, 2008; Wan, Sun and Grebner, 2010; Nzaku, Houston and Fonsah, 2012).

Source differentiation is important in demand analysis. Product aggregation, under which
the demand system does not differentiate products by source, seems too strong in
international agricultural trade. Yang and Koo (1994) use a source differentiated Almost
Ideal Demand System Model (AIDS) to estimate Japanese meat import demand. Product
aggregation are tested and rejected at conventional levels of significance. Ramirez and
Wolf (2008) estimate the demand for dairy products imported into Mexico and examine
the competition among exporting firms and countries, using a restricted source-
differentiated AIDS model. Muhammad and Jones (2011) use the Rotterdam model to
examine the U.S. demand for salmon imports, perform source aggregation tests and find
that import preferences were not homogeneous across exporting countries, illustrating
that there is significant information loss when source differentiation is not considered.
Given the results from previous studies, a source-differentiated AIDS model is employed

in this article.



Static Almost Ideal Demand System Model

A conventional source-differentiated Almost Ideal Demand System (static AIDS model

hereby) model for fishery imports of the U.S. can be expressed as follows:
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where w is the import share of fishery products by the origin of country (w; =
pitqit/mt) ; m is the total expenditure on all imports (m, = Y., pitqir, Where q;.is the
import quantity; since the price index InP* in Equation (2) is nonlinear and provides
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difficulties in estimation. The Paasche index, i.e. In P* = ¥ w. ,_, In (20), is used as
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a linear approximation. p is the import price for each exporting country; « is the constant
term, [ and y are the coefficients to be estimated; and u is the disturbance term. For
subscripts, i indices country in the import share for each equation (i =1, 2...N); j
represents country in the price variables (j=1, 2 . .. N), t indicates time (¢ =1, 2...7). The
Paasche index uses lagged expenditure shares to avoid endogeneity with the dependent
variable w (where p; ¢ is the initial value of p; in the data set.) (Moschini, 1995; Chern, et

al., 2003).

The AIDS model satisfies the following properties:



Adding-up restrictions: Y}, o; = 1; XL, B = 0; XL,y =0 Vj=1..N;
Homogeneity: X}, y;; = 0

Symmetry: y;; = y;

Based on the estimated parameters from the AIDS models and the average import shares,
expenditure elasticity, uncompensated (Marshallian) price elasticities, and compensated

(Hicksian) price elasticities are calculated as follows:
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Where #, €™ and &" are the expenditure elasticity, uncompensated price elasticity, and
compensated price elasticity, respectively; §;; is the Kronecker delta, which is equal to 1
if i = j (i.e., own-price elasticity) and 0 if if i # j (i.e., cross-price elasticity), and w is
the sample mean of import share. The uncompensated price elasticity combines two
effects: the substitution effect and the expenditure effect. In order to isolate the
substitution effect, only expenditure elasticities and compensated price elasticities are

calculated in this article.

Dynamic Almost Ideal Demand System Model



The static AIDS model, also known as long-run AIDS model, assumes that consumption
is always in equilibrium, which is not always true, especially with time series data. In
reality, consumers’ behavior can be affected by various factors such as habit persistence,
adjustment costs, imperfect information, incorrect expectations and policy intervention.
These factors might interfere with instant expenditure adjustment to prices and income
changes (Wan, Sun, and Grebner, 2010; Nzaku, Houston, and Fonsah, 2012). Unit root
and cointegration tests are recommended when analyzing time series data. If two or more
non-stationary time series are found cointegrated, an Error Correction Model (ECM)
version of the AIDS model is suggested to estimate the short-run dynamics in which a
dependent variable deviates and returns to long run equilibrium after a change in an
independent variable. Meanwhile, if the residuals calculated from the static AIDS are
found to be stationary, it suggests that there is a long-run equilibrium and cointegraion
relationship for the variables in Equation (1). Thus the elasticities computed from the
static AIDS model can still reveal the long-run demand responsiveness to income and

price changes (Karagiannis, Katranidis, and Velentzas, 2000).

An ECM/AIDS (or called the dynamic AIDS) model can be expressed in the following

equation:
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Where A is the first-difference operator; the expression in the parenthesis (i.e. w;;_q —

)— ?’=1yl~j Inpjc—1) is the error correction term, embedding the

ai_ﬁiln(

Mt—1
Pt_q
cointegrating relationship; v is the disturbance term and all other variables are as

previously defined in the static AIDS model. Y, 4, § and y are the parameters to be

estimated. The superscript d on parameters § and y indicates a dynamic AIDS model.

Compared to the static AIDS model, the ECM/AIDS model has two more independent

mi—q
T

variables: the error correction term w;_; —a; — f; In (Pt 1) - 7=1Yij Inpj;—, and

lagged first difference of import share Aw,_;. The error correction term is actually the
error in the previous period, i.e. the lagged residuals #; ;. Its coefficient, A;, measures
the speed of short-run adjustment towards the long-run equilibrium and is theoretically
expected to be negative. For example, if |4;] =1, the adjustment is instantaneous. The
larger or closer to one in absolute value is 4;, the faster the adjustment goes back to long-
run equilibrium, and vice versa. Coefficient 1 of the lagged first difference of the buget
share variable is to account for the effect of consumption habit, which is usually

important in demand specification (Eakins and Gallagher, 2003; Susanto, Rosson, and

Henneberry, 2008).

Akin to the static AIDS model, the dynamic AIDS model is also constructed to meet the
three properties: adding-up, homogeneity, and symmetry. Likelihood ratio tests can be
used to test whether the model satisfy these properties. If not, constraints can be imposed

accordingly.



Additional independent variables incorporated in every equation of the ECM/AIDS
model can bring more adding-up restrictions to the model apart from the ones specified in

the static AIDs model: XX, ; = 0; YN, 24, =0; YNV v, = 1.

The elasticities for the dynamic AIDS model can be computed in a manner similar to the
static AIDS model (Equations 3-5). The ECM/AIDS regression equation reveals
explicitly the short-run dynamics in the form of differenced terms. Thus the elasticities
calculated from the coefficients in the ECM/AIDS could be interpreted as the short-tun

elasticities.

Data and Summary Statistics

All the data in this study are retrieved from the Foreign Agricultural Service's Global

Agricultural Trade System (GATS), USDA (http://www.fas.usda.gov/gats). According to

the categorization of Foreign Agricultural Service (FAS, USDA), fishery products
include catfish, salmon, trout, tuna, shrimps and prawns, all other crustaceans, molluscs,

invertebrate, and all other fish products.

In this study, there are 8 countries or regions considered (N=8), including the seven
countries Canada, Chile, China, Ecuador, Indonesia, Thailand, Vietnam, and rest of the
world (ROW), which is an aggregation of the exporting countries not specified. The
monthly data span from January 1999 to September 2012 (7'=165). The top suppliers are

selected according to the statistical data from GATS, USDA. The total imports value of



the leading seven suppliers accounted for 65.78 % of the total imports during the 1999—

2011 period.

Due to the unavailability of data, unit values (US $/MT) for the aggregate fishery
products, which are the ratio of cost-insurance-freight (CIF) import value (US $) to

quantity (Metric Tons), serve as proxies for import prices.

Table 1 shows the descriptive statistics for fishery products from Jan. 1999 to Sept. 2012.
Monthly average U.S. imports of fishery products are US $752.047 million over the study
period. Thailand has the highest monthly average import share (13.9%), with Canada in
second place (13.3%), and China in third (11.7%). Imports from Vietnam are the most
expensive with a monthly average CIF price of $ 5679 per MT, while those from China
have the lowest price at § 2778 per MT. Import shares from Chile and China tripled,
while the import share from Canada declined by almost 90% over the studied period. The
rapid growth and development of Chile and China’s aquaculture, or farmed seafood
industry resulted in competitive prices of fishery products that appealed to U.S.

consumers.

Empirical Results

Stationarity and Cointegration Tests

10



Time series of import share and price variables as specified in Equation (1) are firstly
plotted for visual inspection. All of the importing share series appear to be fluctuating
around a linear trend. The modified Augmented Dickey-Fuller (ADF) ¢ test (the DF-GLS
test) is used to determine whether the variables under consideration are stationary or non-
stationary, since the DF-GLS test with a trend included by default has significantly
greater power than the previous versions of the augmented Dickey—Fuller test (Stock and
Watson, 2007). The choice of lag length is based on the modified Akaike Information
Criteria (MAIC) and the minimum Schwarz Information Criterion (SIC). If the lag
lengths suggested by the two criteria are the same, the corresponding lag length is chosen.

If not, the longer lag length is chosen.

The tau values from the DF-GLS test for the import shares and prices are all larger than
their corresponding 1% critical values for tau. Therefore, we do not reject the null
hypothesis that the series are non-stationary. Then we do the same tests for first
differences of import share and price variables. Test results can’t reject the null
hypothesis of unit root at the 5% significance level for all the first differences, indicating

that all the import share and price variables are integrated of order one.

Then the Engle-Granger two-step test is employed to examine the cointegration
relationships among the variables. The first step is to run an OLS regression for each
share in Equation (1). The second step is to conduct ADF tests for stationarity of the
residuals. The null hypotheses of unit roots are rejected at the 5% significance level for

all of the residuals. Thus, cointegration is found among the variables for each share

11



equation, indicating that the budget share and prices share a common stochastic drift for
each exporting country. These diagnostic tests justify the use of the ECM model for
estimation. The static AIDS is still estimated for this article, so the results can be

compared with the ECM/AIDS model.

Estimated Coefficients

Static and dynamic AIDS models are estimated using the constrained seemingly
unrelated regression (SUREG) procedure in Stata. Since importing budget shares sum to
one in the system, one equation is dropped to deal with the singularity problem of the
disturbance covariance matrix (Greene, 2005). In practice, the share equation for the

ROW is eliminated.

Tables 2 and 3 show estimated parameters for both the static and dynamic AIDS models.
Most of the estimated coefficients for both the real expenditure and price terms are
statistically significant at the 1% level in both models. The property of symmetry was
apparently satisfied (y;; = y;;) by the estimated coefficients shown in the above two
tables. For instance, in the static AIDS model, the coefficient for the price of imported
fishery products from Thailand in China’s share equation y;3 is equal to the coefficient
for the price of imported fishery products from China in the Thailand share equation y;.
They are both -0.042. Significance levels for the same coefficients are roughly consistent
between both models. And the R squares of the static model are slightly higher than those

of the dynamic model.
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As mentioned before, the dynamic AIDS model has two additional critical coefficients
worth interpretation. Coefficients for the lagged first difference of import share reveal the
consumption habit formation, indicating that last period’s consumption pattern affects
current decisions. They are significant for only two countries, i.e., Canada (0.130), and
Ecuador (0.221), all significant at the 1% level. Evidence of consumer habit in import

demand for the other four countries was not present.

All the estimated coefficients A; of the error correction terms are negative as expected,
and significant at the 1% level for all seven countries. The speed of adjustment varies
across countries. China has the highest speed of adjustment with the coefficient -0.618,
implying that 61.8% of the deviation from the long-run equilibrium could be corrected or
adjusted within one period (month). In other words, it takes approximately 1.6 months
(1/0.618 = 1.6) to get back to the equilibrium for China. Similarly, the equilibrium
adjustment time is around 1.8 months for Canada; 2.0 months for Thailand; 2.4 months
for Ecuador; 4.0 months for Chile; 4.5 months for Indonesia; and the longest for Vietnam,
7.0 months. Despite the discrepancies in speed, imports from these countries are still

stable, with long-run equilibriums being restored after short-term deviations.

Calculated Elasticities

Table 4 displays the estimates of the expenditure elasticities (17;) and compensated own-

price elasticities (el-hj) for both models. All the own-price elasticities are less than 1 in

13



absolute value in both models, meaning that fishery imports from all these countries are
inelastic. Imports of fishery products are not very responsive to price changes. In the
static model, own-price elasticities of China, Indonesia, and Vietnam are negative, as
theory predicts. The others were positive, which are against the law of demand, thus
classifying the products from those countries as inferior goods. As for the dynamic AIDS
model, short-run (monthly) own-price Hicksian elasticities are negative as expected
(except for Chile) and significant at the 1% level for all countries, confirming that

imported fishery products are considered normal goods from those countries.

The results of the dynamic AIDS model make more sense than its static counterpart.
Indonesia has the largest own-price elasticities in short run and long run cases, i.e., 0.532
and 0.488, respectively. Compared to other countries, changes in price have a relatively
large effect on the quantity of fishery products imported form Indonesia. Given a 10%
increase in the price, the import share for Indonesia would decrease by around 5.32% and
4.88% in the short and long run. Canada has the smallest own-price elasticities in the
short run, 0.118, making the import share least sensitive to the price change among all the

seven countries.

Expenditure elasticities for all the seven countries have positive signs as expected,
indicating that the more consumers spend on imports of fishery products, the more they
would import from the these top seven countries. The magnitude of expenditure
elasticities varies across countries, with the majority greater than 1. China and Vietnam

have the highest long-run expenditure elasticities, 2.401 and 2.339 (both are significant at

14



the 1% level). Ecuador has the lowest ones, 0.241 and 0.129 (significant at the 1% level)
in both models. Overall, results show that the more the total expenditure on the imported
fishery products, the more likely the majority of the increase would be imported from
China, Vietnam, and Thailand in the long run. The large expenditure elasticities for China
were consistent with the fact that China has emerged as a major fishery products exporter

in recent years.

In order to know better about the competitive pattern between different exporters,
compensated cross-price elasticities (reported in tables 5 and 6) are computed. The cross-
price elasticity of demand measure the responsiveness of the demand for fishery product
imports from one country to a change in the price of another country. A positive cross-
price elasticity between imported fishery products from two countries implies substitutes
and a negative cross-price elasticity denotes complements. There are totally 21 pairs of
cross-price elasticities among the seven countries. Each pair has the same sign and
significance level, but may have different magnitudes. For instance, in the long run, when
the price of fishery products from Canada increases by 10%, the imports from Indonesia
increase by 2.81%; when the price of fishery products from Indonesia increase by 10%,

the imports from Canada increase by 0.04%.

The magnitudes of the cross-price elasticities are quite small in both models; all of the
elasticities are below one in absolute value, indicating that the fishery imports from one
country is not very sensitive to the price change of another country. In both models,

around half of the cross-price elasticities (significant at the 1% and 5% levels) are
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positive, implying that products from different sources are substitutes. Most of cross-
price elasticities for China and Vietnam with other countries are not significant. This
reflects the fact products from these two countries do not substitute for products from

other countries, mainly because of quality differences.

The other halves of the significant cross-price elasticities are all negative, indicating
complementary relations, contrary to our expectations. Several restrictions imposed on
the model (e.g., homogeneity and symmetry) may contribute to the apparent
complementary relationships. Comovements in exchange rates may also account for these

results, given that the unit values are used as a proxy for price.

The signs and magnitudes of cross-price elasticities vary cross country. Thailand’s cross-
price elasticities are negative and significant at the 1% level for almost all countries in
both models, suggesting that fishery products from Thailand were complements for those
imported from other countries, contrary to our expectations. For instance, in the short run,
in response to a 10% increase in the price of fishery products imported from Ecuador, the
demand of imported fishery products from Thailand would decrease by 0.90%. This
result could be explained by the difference in product species imported from Thailand
and other countries. Distance might play a vital role in the homogeneity of the fishery
products from different countries. For instance, in the static model, the imported fishery
products from Thailand and its neighbor Vietnam were substitutes. Due to the

geographical proximity, products from those two countries have high possibility of

16



homogeneity. Analysis of data at a more disaggregate level is needed for further

explanation.

Conclusions

In recent years, the majority of the seafood consumed in the U.S. is imported.
Aquaculture imports have been steadily increasing in the past decade. As the dependence
on the international market increases, investigation of the import demand for fishery
products in the U.S. from different exporting countries is very necessary. Both static and
dynamic AIDS models are specified to estimate the long-run and short-run U.S. import
demand for fishery products, which are differentiated by source, using monthly data from
January 1999 to September 2012. Specifically, they are from the top seven countries:

Canada, Chile, China, Ecuador, Indonesia, Thailand, and Vietnam.

Empirical results show that overall imports of fishery products are insensitive to price
changes in both models. Compared to other countries, changes in price had a relatively
large effect on the quantity of fishery products imported from Indonesia in both long and
short terms. All the fishery products expenditure shares were significant and responded
positively to expenditures, suggesting that all the imported fishery products are normal
goods. The more the total expenditure on the imported fishery products, the more likely
the majority of the increase would be imported from China, Vietnam, and Thailand.
Fishery imports from all countries were inelastic to their own prices. A country is

regarded as having strong export potential in an import market if demand for the product
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is insensitive to price changes but increases with import expenditure. In the long run, only
Vietnam is in this position, while Canada, Thailand and Ecuador have strong export
potential in the short run. Most of the cross-price elasticities were quite small in value,
showing no fierce competition among these countries. More than half of these elasticities
were negative, indicating complementary relationships between those products from
different sources. Model restrictions and comovements in exchange rates might account

for such results.

In addition, results from the dynamic AIDS model indicate that only Canada and Ecuador
exhibit consumer habit, i.e. last period’s consumption pattern affects current decisions.
There is no evidence of consumer habit in import demand for the other five countries. All
seven countries adjust their short run deviation to the long run equilibrium, albeit the
speed of adjustment varies across countries. China is the fastest country to get back to the
equilibrium, taking approximately 1.6 months, indicating constant and steady trade, while

Vietnam takes the long time for adjustment, around 7 months.

Given the results above, it would be worthwhile to develop and estimate the models using
more disaggregated data, which could be based on the HTS classification. Furthermore,
seasonality might play an important role in the seafood supply and should also be

considered for incorporation into the estimation system.
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Table 1. Descriptive Statistics for Fishery Products, Jan. 1999-Sept. 2012

Standard
Variable Mean Min Max
Deviation

Wy 0.117 0.043 0.039 0.211
w2 0.133 0.081 0.014 0.302
w3 0.139 0.03 0.066 0.228
Wy 0.051 0.014 0.027 0.094
Ws 0.051 0.017 0.009 0.083
We 0.074 0.025 0.04 0.172
wy 0.047 0.014 0.021 0.113
we 0.388 0.056 0.235 0.521
D1 2778.3890  1619.155 195.8904 4991.743
)2 4334.28 2755.404 45.4776 9396.386
D3 4229.862  2585.814 229.2573 9152.241
D4 5208.829  3072.087 281.8166 9074.05
Ds 5678.741  3383.338 225.088 10540.26
Ds 4741.142 2743.22 547.9932 8994.479
D7 3926.74 2299.339 277.9868 7404.633
Ds 4548.215  2546.728 468.275 7758.638
m 752.047 453.587 55.004 1449.934

Note: The subscripts in the import shares: 1 —China; 2 — Canada; 3 — Thailand; 4 —

Indonesia; 5 — Vietnam; 6 — Chile; 7 — Ecuador; and 8 -ROW.
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Table 2. Estimated Parameters from the Static Almost Ideal Demand System Model

for Imported Fishery Products

Parameter China Canada Thailand Indonesia  Vietnam Chile Ecuador
=) G2 @ G =) @6 (=)
a; -3.262%%*% 1 502%**  _(0.942%*%*  _(.124 -1.358%**%  (.669***  (.876%**

Bi 0.164***  _0.032* 0.052***  (0.008 0.068***  _0.029** -0.041%**
Yi1

0.023 -0.009* -0.042%**  _0.006 0.003 0.033***  _0.008
'}/.

2 -0.009* 0.159%**  _0.010** 0.008***  _0.012***  (.001 -0.006%**
Yis -0.042%**  _0.010** 0.134%**  _0.044*** _0.003 -0.037%%*  _(0.03]***
Via -0.006 0.008***  _0.044***  (0.024***  _-0.006 0.018***  (.016***
Yis 0.003 -0.012%**  _0.018***  -0.006 0.027***  _0.012** 0.004
Yie 0.033***  (0.001 -0.037%**  (0.018***  _(0.012** 0.071%**  _0.004
Viv -0.008 -0.006***  _0.031*** 0.016***  0.004 -0.004 0.054%**

R’ 0.7033 0.8572 0.5027 0.518 0.4284 0.4953 0.5693

Note: *** ** * denote the significant levels of 1%, 5%, and 10% respectively.

23



Table 3. Estimated Parameters from the Dynamic Almost Ideal Demand System

Model for Imported Fishery Products

Parameter China Canada Thailand Indonesia  Vietnam Chile Ecuador
(i=1) (i=2) (i=3) (i=4) (i=5) (i=6) (i=7)
Y,
0.063 0.130***  0.082 -0.057 -0.048 -0.078 0.22]%**
A
-0.618%**  _(0.569***  _(0.489*** _(0221*** _(0.147*** _(0258%** _(0.410%***
Bi 0.016 0.059%**  (.029** 0.0001 0.010 -0.026%**  _(0.035%**
‘Y.
" 0.056***  _0.019***  _0.007 0.004 -0.002 -0.016* 0.004
‘Y.
2 -0.019%**  (0.100***  _0.016*** -0.005** -0.006** -0.024***  _0.002
Yis -0.007 -0.016%**  (0.095***  _0.010%** -0.006 -0.025%**  _(0.019%**
0.004 -0.005%** -0.010%** 0.021***  0.001 -0.004 0.010%**
Yia
Yis -0.002 -0.006** -0.006 0.001 0.039%**  _0.008** -0.007%**
Yie -0.016* -0.024%**  _0.025***  -0.004 -0.008** 0.074%**  (.014%**
Yiz 0.004 -0.002 -0.019%**  0.010***  _0.007** 0.014%**  (.027***
R’ 0.422 0.578 0.447 0.225 0.373 0.588 0.433
Note: *** ** * denote the significant levels of 1%, 5%, and 10% respectively.
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Table 4. Estimates of the Expenditure Elasticity (17;) and Compensated Own-Price

Elasticity (£}})
Country Long-run Short-run
£ i efy U
China -0.684 2.401%**  -0.408*** 1.135
Canada  0.328*** (.762* -0.118%**  ].430%**
Thailand ~ 0.106%**  1.378***  -0.175%** ].208**
Indonesia  -0.488*** 1.161 -0.532***  0.998
Vietnam -0.410%** 2.339*** (. 192%** 1.194
Chile 0.033***  (0.609** 0.071***  0.645%**
Ecuador 0.204%**  (.129***  -0.368***  (.24]1***

Note: *** ** * denote significance at the 1%, 5%, and 10% level respectively.
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Table S. Compensated Cross-Price Elasticity for the Static AIDS model

Quantity of a

Price of a country

country China Canada Thailand Indonesia  Vietnam Chile Ecuador
China 0.057* -0.219***  0.000 0.072 0.353***  -0.019
Canada 0.051* 0.064** 0.004***  -0.036***  0.081 -0.001***
Thailand -0.182%**  (0.062** -0.266%**  0.027***  -0.191***  -0.179%**
Indonesia -0.006 0.281***  -0.720%** -0.057 0.427*%*  (0.366***
Vietnam 0.167 -0.095***  -0.218 -0.057 -0.154** 0.125
Chile 0.561***  0.147 -0.359***  0.297***  -0.106** -0.006
Ecuador -0.048 -0.004***  -0.535***  (0.403***  (.137 -0.010

Note: *** ** * denote significance at the 1%, 5%, and 10% level respectively.
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Table 6. Compensated Cross-Price Elasticity for the Dynamic AIDS model

Quantity of Price of a country

a country China Canada Thailand  Indonesia Vietnam Chile Ecuador
China -0.031***  0.082 0.087 0.035 -0.059* 0.076
Canada -0.027%** 0.016***  0.010** 0.003** -0.103*** 0.032
Thailand 0.070 0.016%*** -0.022%* 0.010 -0.109***  -0.090%***
Indonesia ~ 0.199 0.026** -0.059** 0.072 -0.004 0.245%**
Vietnam 0.104 0.007** 0.027 0.073 -0.091**  -0.084**
Chile -0.093* -0.186***  -0.205*** -0.003 -0.063** 0.23 74
Ecuador 0.193 0.092 -0.267***  (0.269*** -0.092%* 0.376%**

Note: *** ** * denote significance at the 1%, 5%, and 10% level respectively.
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Figure 1. Annual total import value of fishery products by U.S. (US $ Million)
Data source: Foreign Agricultural Service's Global Agricultural Trade System (GATS),

USDA (http://www.fas.usda.gov/gats).
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