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WHAT IF U.S.–CUBAN TRADE WERE BASED ON 
FUNDAMENTALS INSTEAD OF POLITICAL POLICY? 

ESTIMATING POTENTIAL TRADE WITH CUBA

Matthew McPherson and William Trumbull

In our analysis, we compare several methods for esti-
mating the unrealized U.S.-Cuban trade potential in
the context of the gravity trade model. We are the
first to focus on the Hausman-Taylor method for
out-of-sample trade projections, and find that this
seldom-used method to be the superior choice. The
Hausman-Taylor method eliminates the heterogene-
ity bias that plagues ordinary least squares (OLS) es-
timation and the correlation between included vari-
ables and the individual error term that introduces
bias in random-effects estimation. Further, unlike
fixed-effects estimation, the Hausman-Taylor meth-
od allows for the inclusion of time-variant explanato-
ry variables.

The U.S.-Cuban trade relation provides a unique op-
portunity to estimate trade potentials. The economic
relationship between the United States and Cuba was
very strong prior to the socialist period. Sixty-seven
percent of Cuban exports and 70 percent of imports
were with the United States in 1958.1 The U.S. was
also the main source of both private and official capi-
tal for Cuba.2 Since the Cuban revolution and the

subsequent U.S.-imposed economic sanctions, trade
between the two countries has been effectively elimi-
nated, at least until recently (in the case of agricultur-
al exports to Cuba). In addition to analyzing compet-
ing estimators based on their economic properties,
the unrealized trade potential between the U.S. and
Cuba allows for a more practical assessment. The fi-
nal trade potential estimates should be comparable to
those of similar countries in the region, as well as the
historical (pre-1959) U.S.-Cuban trading pattern.

The gravity trade model is the obvious choice for this
analysis; since the early 1960s it has been utilized to
estimate trade flows.3 The Model is based on the as-
sumption that trade can be explained by size (GDP
or GDP per capita), distance (physical distance and/
or various measures of economic distance), and other
measures of preferences (common border, common
language, etc.). In various forms, it has been applied
in studies analyzing the border effect on trade,4 as
well as estimating the impact of currency unions,
preferential trading agreements, free trade agree-
ments, and removing trade barriers.5

1. United Nations Economic Commission for Latin America (ECLAC), Economic Survey of Latin America, 1963 (New York: United
Nations, 1965), p.273.

2. Economic Impact of U.S. Sanctions with Respect to Cuba: Chapter 3: “Overview of the Cuban Economy and the Impact of U.S. Sanc-
tions,” U.S. International Trade Commission, February 2001.

3. See Tinbergen (1962) and Poyhonen (1963).

4. See, among others, Helliwell (1998); Helliwell and Verdier (2001); Wolf (2000); and Anderson and Wincoop (2003).

5. See Pakko and Wall (2001).
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In predicting trade potential, the gravity model has
been used in two different ways. The first strategy is
based on in-sample predictions.6 In this method, the
country pair(s) under examination is included in the
sample. The residual is then interpreted as the differ-
ence between potential and actual bilateral trade rela-
tions. Recent research has been critical of this ap-
proach. In the context of trade potential between EU
and former COMECON countries, Egger (2002)
shows that large systematic differences between resid-
uals among country groups are not found when the
proper estimation technique (one with white-noise
residuals) is used. Egger (2002) suggests “that any
systematic difference between observed and in-sam-
ple predicted trade flows indicates misspecification of
the econometric model instead of unused (or over-
used) trade potentials.”

The second strategy, and the one employed here, is
the out-of-sample approach. The gravity trade model
is estimated excluding the trade flows of interest. The
model’s parameters are then used to project natural
trade relations between countries outside the sample.
The difference between the observed and the predict-
ed trade flows can be interpreted as unrealized trade
potential. This approach is similar to that used in
Wang and Winters (1991), Hamilton and Winters
(1992), and Brulhart and Kelley (1999).

As alluded to earlier, the choice of estimation tech-
nique is extremely important in correctly estimating
trade potentials. The most common techniques used
to estimate the gravity trade model has been ques-
tioned in recent literature. Among others, Cheng and
Wall (2002) demonstrate that OLS estimation of the
gravity model is susceptible to heterogeneity biases.
That is, if trading partners are heterogeneous in ways
not accounted for in the model, and if that heteroge-
neity is somehow related to the variables that are in-
cluded in the regression, then the resulting estimates
will be biased. They suggest the fixed-effects estima-

tor based on a data panel, that is, cross-sectional ob-
servations on two or more years.

Fixed-effects estimation allows for individual effects
by estimating a separate intercept for each country
pair. However, this technique does not allow for the
inclusion of time invariant variables. Their effect on
trade is captured by country-pair-specific constant
terms. “This modeling assumes that there are fixed
pair-specific factors that may be correlated with levels
of (trade) and with the right-hand-side variables. It is
in this sense fixed-effects modeling is a result of igno-
rance: we do not have a good idea which variables are
responsible for the heterogeneity bias, so we simply
allow each trading pair to have its own dummy vari-
able.”7 This estimation method has severe limitations
when estimating potential trade flows using the out-
of-sample technique. Much information needed for
an accurate prediction of potential trade flows is con-
tained in the country-specific constant terms. Esti-
mation of a constant for out-of-sample countries is
problematic, and at best ad hoc.

Another method that allows for the inclusion of indi-
vidual effects is the random-effects estimator. Ran-
dom-effects has the added benefit of the inclusion of
time-variant variables. This specification is based on
the assumption that individual effects can be includ-
ed as part of the error term; however, this method is
susceptible to bias if there is correlation between
these effects and the regressors. This is often the case
empirically. Nonetheless, it has been used as an alter-
native to fixed-effects estimation when the effect of
time-variant explanatory variables is of importance or
when no bias has been detected.8

Hausman and Taylor (1981) suggest an alternative
that combines the beneficial aspects of both the ran-
dom-effects and fixed-effects estimators. The major
shortcoming of the random-effects model is the as-
sumption that the included explanatory variables are
uncorrelated with the error term. The Hausman-
Taylor method is an instrumental-variable technique

6. See Baldwin (1994) and Nilsson (2000).

7. Wall (2000).

8. See Baldwin (1994), Gros and Gonciarz (1996), Matyas (1997), and Egger (2000)
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that uses only information already contained in the
model to eliminate the correlation between country-
specific effects and the error term. Unlike the fixed-
effects estimator, this approach does not necessitate
the elimination of time-invariant explanatory vari-
ables. Egger (2002) is the first to apply this approach
to the gravity model in his critique of in-sample trade
potential estimation.

In our analysis, we employ the out-of-sample ap-
proach to estimating the trade potential between the
U.S. and Cuba. We compare the OLS, fixed-effects,
random-effects, and Hausman-Taylor estimation of
the gravity trade model and provide substantial evi-
dence that the Hausman-Taylor estimator is the su-
perior choice in this setting.

The remainder of the paper is organized as follows.
The next section contains a detailed description of
the methodology used and a description of our data
set. In the following section, we summarize results.
The last section concludes and offers ideas for future
research.

DATA AND METHODOLOGY

We estimate the gravity model separately using four
different techniques: OLS, fixed-effects (FE), ran-
dom-effects (RE), and the Hausman-Taylor method
(HTM). The OLS (equation 1), fixed-effects (equa-
tion 2), and random-effects (equation 3) estimators
are straightforward and are as follows:

(1)

where is an overall constant and is a mean
zero error term;

(2)

where is a specific country-pair effect between
trading partners and captures the effect of all time in-
variant variables;

(3)

where is a country-pair-specific disturbance

term, , , and

.

We define the independent variable,  as imports
of country i from country j in year t. The data set
contains annual trade flows9 between 101 trading
partners (see Appendix A) for the time period 1996
to 2000. Numerous individual trading pairs were
eliminated due to missing data, and the final data set
consists of 9,230 country pairs. This translates to
46,150 trade-flow observations over the five-year pe-
riod.

The explanatory variables are divided into two
groups, those that change through time and those

that are constant.  is a 1 x 9 row

vector of country-specific variables that change
through time. These include the standard-gravity
model variables: GDPs per capita, and populations
of both countries.10 We also include a measure of
economic freedom for each country, the Heritage
Foundation’s Index of Economic Freedom. In this
index, a higher value indicates less economic free-
dom. High levels of economic freedom are associated
with low levels of governmental, social, and/or politi-
cal barriers to trade. Therefore, we expect negative
coefficients for these variables. In addition, we in-
clude the absolute value of the difference of the two
trading partners’ freedom index and trade freedom
index scores.11 The coefficients of the freedom index
variables are expected to be negative; the closer two

εδβα ijtijijt0ijt +Z+X+=Y ′

α0 ijtε

εβαα ijtijt0ijijt +X++=Y ′

9. Trade statistics were obtained from Statistics Canada’s World Trade Analyzer dataset.

10. These data were obtained from the World Bank’s Development Indicators Database.

11. These data were obtained from the Heritage Foundation / Wall Street Journal Index of Economic Freedom. http://www.heri-
tage.org.

α ij
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http://www.heritage.org
http://www.heritage.org
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countries are in terms of their freedom level, the
more likely they are to trade. Lastly, we include a
variable to indicate both countries’ membership in a
preferential trading agreement.12 Member countries
enjoy the benefits of reduced transaction costs (such
as tariffs), which would presumably lead to higher
levels of trade.

is a 1 x 4 row vector of time-invariant country-

pair-specific variables. These include the direct-line
distance between capitals and common border.13 We
also include dummy variables for past or present
communist affiliation. We include a variable that
takes on the value of one if both of the trading parties
have past communist affiliation and zero elsewhere.
A different indictor variable takes on the value of one
if both trading partners are not former communist
countries.

The Hausman-Taylor method is an extension of the
random-effects estimator. The main assumption of
the Hausman-Taylor method is that the explanatory

variables that are correlated with can be identi-

fied. Equation (3) is augmented as follows:

(4)

where X1 are the variables that are time varying and

uncorrelated with ; X2 are time varying and cor-

related with ; Z1 are time invariant and uncorre-

lated with ; and Z2 are time invariant and corre-

lated with .

The presence of X2 and Z2 is the cause of bias in the
random-effects estimator. The strategy proposed by
Hausman and Taylor (1981)14 is to use information
already contained in the model to instrument for the
problematic variables, X2 and Z2. Hausman and
Taylor show that the needed set of instrumental vari-
ables can be constructed as follows:

The group mean deviations of X1 and X2 can be
used as instrumental variables. This is based on the
same logic as the fixed-effects estimator. The trans-
formation to deviations from the group means re-
moves the part of the disturbance term that is corre-
lated with X2. By definition, Z1 is uncorrelated with
the error term and can therefore be included in the
set of instrumental variables. The final set of instru-
mental variables is the group means of X1. The avail-
ability of these variables as instruments is not intui-
tive, but an econometric explanation is provided by
Hausman and Taylor. The model is identified as
long as the number of variables in X1 is greater than
the number of variables in Z2.

12. This variable is based on World Trade Organization records. It includes properly notified and recognized customs unions, free
trade agreements, and service agreements. The included agreements are EC, BANG, ASEAN, ECO, GCC, LAIA, SPARTEC, MER-
COSU, CEFTA, EFTA, CARICOM, CACM, CIS, BAFTA, NAFTA, PATCRA, CER, EAC, CEMAC, WAEMU, MSG, COMESA,
SAPTA, and AFTA. 

13. These data were obtained from Direct-Line Distances International Edition.

=Zij
′

µ ij

µεδδββα ijijtij2ij1ijt2ijt10ijt ++2Z+1Z+2X+1X+=Y ′′

14. This strategy is explained in detail in Greene (2002, pp. 303 to 309).

µ ij

µ ij

µ ij

µ ij

Table 1. Explanatory Variables Correlation with 

Abs. value of difference in freedom score -0.03656 Free score of country j -0.09886
Preferential trading agreement 0.137837 Abs. value of diff. in trade free. score -0.05967
Population of Country i -0.25808 Common Border 0.11425
Per capita GDP of country i 0.029789 Distance -0.13366
Freedom score of country i -0.04824 Both countries Communist 0.071595
Population of Country j -0.23059 Both countries non-communist -0.03242
Per capita GDP of country j 0.113887

α ij
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The selection of the variables that should be included
in X2 and Z2 is not obvious. Hausman and Taylor
(1981) base their selection on economic intuition. In
our model, intuition alone does not point to a set of
variables. We propose a process to select the set of
variables to instrument that goes beyond economic
intuition. The goal is to identify the variables that are
correlated with the individual effects. If the Haus-
man-Taylor method is being considered, then the
random-effects estimator has been shown to contain
bias. The fixed-effects model, however, includes the
proper modeling of the individual effects. Therefore,
we estimate the fixed-effects estimator; this gives us
an individual-specific constant term for each country
in the sample. We then test for correlation between
this term and the explanatory variables. Table 1
shows the correlations for each explanatory variable

and . The variables separate into three groups,
variables with high, medium, and low correlation.
The relatively high-correlation group (over 0.1 in ab-
solute value) includes border, distance, population of
country i, population of country j, membership in a
preferential trading agreement, per capita GDP of
country j, and the freedom index score of country j.
The medium-correlation (0.05 to 0.1 in absolute val-
ue) group is much smaller, and includes the absolute
value of the difference-in-trade-freedom score and
both countries having a communist history. The low-
correlation group contains variables with correlations
of less than 0.05 in absolute value. This group in-
cludes the absolute value of the difference-in-free-
dom score, per capita GDP of country i, the free-
dom-index score of country i, and both countries
having a non-communist history.

Given the restriction for identification of X1 being
greater than Z2, the selection of variables to instru-
ment for is not difficult. We select the variables from
the high correlation group as follows: Z2 (border and
distance) and X2 (population of country i, popula-

tion of country j, membership in a preferential trad-
ing agreement, per capita GDP of country j, and the
freedom-index score of country j). In this way, we
have been able to identify the variables that are corre-
lated with the individual effects in the data.

RESULTS

The results will be discussed in three sections. First,
we will summarize the various economic tests to de-
termine the appropriateness of each of the estimators.
Next, the parameter estimates will be discussed, and
finally, estimates of U.S.-Cuban trade flows will be
given based on each estimator.

Comparison of the Estimators’ Econometric 
Properties

Past research has shown that OLS is susceptible to
heterogeneity bias. An examination of our residuals
confirms the presence of heterogeneity bias in our
data, as well. Figure 1 contains the residuals from
OLS estimation. When graphed against imports, the
residuals form a clear pattern. As the magnitude of
the trade flow increases, the errors are positive and
increasing. At low levels of trade, the residuals are
consistently negative. In contrast, Figures 2-4 con-
tain the residuals from the fixed-effect, random-effect
and Hausman-Taylor methods, respectively. It is
clear that for each of these estimation techniques, the
heterogeneity bias is eliminated.

The next step in selecting the appropriate estimator is
to use an F-statistic to test for individual and time ef-
fects. If individual effects are present, then OLS is
not appropriate and another method that allows for
individual effects (fixed-effects, random-effects, or
the Hausman-Taylor methods) should be selected.
We find strong evidence indicating the presence of
individual effects15 and evidence against time (or pe-
riod) effects.16 The results of the F-tests and the pres-
ence of heterogeneity bias are clear evidence against

α ij

15. We use a F[9228,36903] statistic to test if all of the individual effects are equal across groups. The test statistic of 212.91 is far larg-
er than the critical value, and the we can conclude that there are indeed individual effects in the data and OLS estimation is not appro-
priate.

16. The F[4,46126] statistic value of 0.74 is fair less than the critical value of 2.37, indicating that there are no significant trade flow
differences across periods that are not accounted for by our explanatory variables.
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the use of OLS, suggesting that a more appropriate
estimator should allow for individual effects.

Next, we test to determine if there is correlation be-
tween included variables in the model and the error
terms. If correlation is detected, the random-effects
estimator can be eliminated as a possible estimation

technique. First we perform a Hausman (1978) test
comparing the fixed and random-effects estimators.17

We conclude that there is correlation between the in-
cluded variables and the error terms, and therefore
fixed-effects is a better choice than random-effects.

An additional Hausman (1978) test is conducted us-
ing the fixed-effects and the Hausman-Taylor meth-
ods to determine if the instrumental variable tech-
nique has eliminated the correlation that plagued the
random-effects estimator.18 We find that the correla-
tion has been removed, and conclude that, of the two
alternatives considered here, the Hausman-Taylor es-
timator is the better choice. That is, the problematic
correlation between variables included in the model
(X2 and Z2) and the individual component of the er-
ror term that introduced bias into the random-effects
estimator has been removed through the use of in-
strumental variables.

Comparison of Parameter Estimates

Table 2 contains the parameter estimates of the grav-
ity model using the four different estimation tech-
niques (equation 1-4). As expected, the parameter es-
timates for the fixed-effects and Hausman-Taylor
methods are very similar. This confirms that we are
able to separate the effects of time-invariant variables
using the Hausman-Taylor estimator without com-
promising the parameter estimates of the time-vary-
ing variables. Comparing the parameter estimates for

Figure 1. OLS Residuals Vs. Trade Flows

Figure 2. Fixed Effects Residuals Vs. Trade 
Flows

Figure 3. Random Effects Residuals Vs. 
Trade Flows
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17. A test statistic of 34.45 is far larger than the critical value of a chi-squared with 8 degrees of freedom.

18. A test statistic of 12.63 (less than the critical value of 15.51) indicates the hypothesis that the individual effects are uncorrelated
with the other regressors in the model cannot be rejected.
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the fixed and random-effects estimators shows that if
the random-effects estimator were chosen under the
premise that the time-invariant variables is crucial to
the analysis, the time-varying parameter estimates
would be compromised. Specifically, the parameter
estimates for population of country i, per capita
GDP of country j, population of country j, the free-
dom-index score of country j, and membership in a
preferential trading agreement are quite different for
the fixed and random-effects estimators.

Further, the Hausman-Taylor method is able to pro-
vide statistically significant parameter estimates for 2
out of the 4 time-invariant variables. Therefore, we
are able to successfully estimate the effect of time-in-
variant explanatory variables that, under fixed-effects

estimation, would be consolidated in the country-
specific constant term. In addition, it is of particular
interest to note that the distance and common bor-
der variables are not statistically significant. This is
consistent with the results of Egger (2002) who also
finds the effect of distance (as measure by physical
distance between capitals and the border) effect to be
insignificant. These results clearly call into question
the use of this type of measure in gravity-model
estimation.19

It is also interesting to note that membership in a
preferential trading agreement has a statistically sig-
nificant effect for the OLS and random-effects meth-
ods, but not for the Hausman-Taylor or fixed-effects
methods. In many cases, countries that enter a pref-

Table 2. Parameter Estimates

OLS Fixed Effects Random Effects HTM
Constant 317,314 -841,485 345,434*** -43,340

(1.43) (na) (1.97) (0.42)
Per Capita GDP 1 65.29*** 65.55*** 66.76*** 69.03***

(24.32) (18.48) 24.33 (20.74)
Per Capita GDP 2 32.68*** 30.60*** 46.90*** 30.88***

(15.30) (8.62) (17.09) (8.86)
Population 1 2.32*** 9.14*** 2.86*** 8.79***

(19.41) (10.21) (11.52) (10.06)
Population 2 2.23*** 8.21*** 2.67*** 8.20***

(18.64) (9.17) (10.76) (9.32)
Freedom Index 1 -141,370*** -52,394* -87,627*** -62,040**

(3.35) (1.83) (3.28) (2.22)
Freedom index 2 -57,117 -46,904* -113,297 -46,363*

(1.37) (1.65) (4.26) (1.66)
PTA 932,245*** 49,858 139,744*** 52,512

(12.97) (1.14) (3.29) (1.22)
Abs Value Diff. of freedom index -96,470** -79,603*** -84,072*** -69,204***

(2.32) (3.43) (3.74) (3.07)
Abs Value Diff. trade freedom index -183,298*** -8,755 -4,676 -10,211***

(9.07) (1.46) (0.80) (1.74)
Distance -44.42*** NA -72.11*** -150.36

(9.08) (7.37) (0.67)
Border 2,716,386*** NA 2,949,867*** 10,304,392

(20.73) (10.45) (1.44)
Both Communist -48,283 NA -214,213 -1,508,357***

(0.24) (0.50) (2.84)
Both Non-Communist -44,503 NA 123,779 1,000,108***

(0.84) (1.12) (3.78)

* indicates significant at the 10 percent level.
** indicates significant at the 5 percent level.
*** indicates significant at the 1 percent level.

19. Trumbull (2001) summarizes a number of issues related to the use of this measure of distance and border. 
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erential trading agreement have similar characteris-
tics. In the random-effects and OLS specifications,
this variable may be capturing effects that are includ-
ed in the individual effects in the properly specified
models (fixed-effects and Hausman-Taylor meth-
ods).

Trade Flow Estimates
Table 3 contains trade-flow estimates. We apply the
out-of-sample technique to calculate these estimates.
The out-of-sample approach to estimating trade po-
tential between the U.S. and Cuba is straightforward
for the OLS, random-effects, and Hausman-Taylor
estimators and is calculated as follows:

(5)

The parameter estimates for OLS and random-effects
have been shown to be biased; however, the Haus-

man-Taylor method parameter estimates are not and
we are therefore able to use the out-of-sample meth-
od of trade projections and include time-invariant
variables.

In the case of the fixed-effects estimator, the ap-
proach is much more complex, and relies on the ad
hoc assignment of an individual dummy variable for
the U.S.–Cuba trading pairs. The trade flow estimate
is achieved as follows:

(6)

The constants from equation (6), can be recovered
using the OLS normal equations as follows:

(7)

Table 3. Cuban Trade Flow Estimates by Estimation Type

Estimate 95% Confidence Interval Estimate 95% Confidence Interval
A. OLS Imports Exports

Year
1996 1,354,908 [-6,762,607 to 9,472,424] 1,523,017 [-6,594,510 to 9,640,545]
1997 1,462,515 [-6,655,101 to 9,580,133] 1,629,358 [-6,488,272 to 9,746,988]
1998 1,571,952 [-6,545,610 to 9,580,133] 1,729,639 [-6,387,936 to 9,962,714]
1999 1,688,375 [-6,429,229 to 9,806,051] 1,845,034 [-6,272,653 to 9,962,722]
2000 1,848,099 [-6,269,428 to 9,965,627] 1,990,788 [-6,126,753 to 10,108,330]

B. Fixed Effects Imports Exports
Year
1996 4,024,424 NA 2,754,679 NA
1997 4,100,862 NA 2,885,695 NA
1998 4,174,603 NA 3,007,260 NA
1999 4,252,269 NA 3,135,709 NA
2000 4,361,280 NA 3,299,206 NA

C. Random Effects Imports Exports
Year
1996 1,513,684 [230,458 to 2,796,911] 2,017,902 [734,483 to 3,301,321]
1997 1,594,054 [309,757 to 2,878,352] 2,126,521 [842,025 to 3,411,017]
1998 1,670,630 [385,838 to 2,955,422] 2,230,692 [945,701 to 3,515,683]
1999 1,758,607 [472,673 to 3,044,542] 2,345,102 [1,058,962 to 3,631,241]
2000 1,876,644 [590,235 to 3,163,052] 2,495,620 [1,209,006 to 3,782,234]

D. HTM Imports Exports
Year
1996 2,345,872 [844,687 to 3,847,058] 3,569,360 [2,040,670 to 5,098,051]
1997 2,423,123 [919,057 to 3,927,189] 3,705,048 [2,171,309 to 5,238,787]
1998 2,497,002 [990,308 to 4,003,696] 3,829,399 [2,291,443 to 5,367,355]
1999 2,575,938 [1,066,562 to 4,085,313] 3,963,048 [2,420,286 to 5,505,809]
2000 2,685,940 [ 1,173,612 to 4,198,269] 4,129,894 [2,582,666 to 5,677,122]

Z+X+=Y ijijt0ijt δβα ˆˆˆˆ ′

X++=Y ijt0ijijt βαα ˆˆˆˆ ′

βα X-Y=0 ′ˆ
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(8)

where the individual specific mean is

; and the overall mean is

.

The same notation is followed for X. All of the need-
ed information is present in the data set except

for  for Cuba. As a proxy, we substitute the indi-
vidual-specific mean for the Dominican Republic,
the country that arguably most closely matches Cu-
ba. This underscores the ad hoc nature using the out-
of-sample method with the fixed-effects estimator.

Table 3 contains the trade flow estimates for each
technique, along with the 95 percent confidence in-
terval for the estimation.20 The OLS and random-ef-
fects estimates are very similar, and tend to be less
than those of fixed-effects and Hausman-Taylor
methods. Although the parameter estimates are very
similar for the fixed-effects and Hausman-Taylor es-
timators, the trade projections are quite different.
This highlights the benefits of using the Hausman-
Taylor method, which yields a more precise estimate
than fixed-effects due to the inclusion of more ex-
planatory variables. In addition, the Hausman-Tay-
lor method does not require an ad hoc specification
of the individual specific constant term for Cuba.

Table 4 places the trade-potential projections in both
historical and regional perspective. The trade flow
percentages included in this table are based on the as-
sumption that 50 percent of the trade projected be-
tween the U.S. and Cuba would displace existing
Cuban trade.21 In the case of imports, the OLS and
random-effects estimators consistently underestimate

the U.S.-Cuban trade flow (52 percent) as compared
to the historical US-Cuban trading pattern (70 per-
cent) and that of the Dominican Republic (62 per-
cent), the country most like Cuba in the region. The
projections based on fixed-effects estimation (74 per-
cent) seem to be more reasonable, but overestimate
the level of imports. On the other hand, the Haus-
man-Taylor method produces estimates that are
nearly identical to regional trading patterns (61 per-
cent compared to 62 percent for the Dominican Re-

20. A confidence interval is not included for the fixed-effects estimator projection due to the ad hoc estimation procedure.

21. For reference, Appendix B contains the percentages of trade that would be with the U.S. assuming various levels of displacement.
Determining the amount of trade that would be displaced by U.S. trade is a complicated issue, and beyond the scope of this paper. The
USITC, Economic Impact of U.S. Sanctions with Respect to Cuba, circumvented this issue with the ad hoc assumption that US-Cuban
trade should be restricted to a percentage of current Cuban trade levels. We feel this specification is overly simplistic and the assumption
naive. 
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Table 4. Country Comparison of 
Percentage Trade with the United 
States, 2000

Country Imports Exports
Cuba OLS* 52 69
Cuba FE* 74 84
Cuba RE* 52 73
Cuba HTM* 61 82
Cuba in 1958** 70 67
Argentina 16 11
Barbados 33 3
Bolivia 20 26
Brazil 21 23
Colombia 26 40
Costa Rica 39 41
Dominican Republic 62 77
Ecuador 25 36
El Salvador 35 14
Guatemala 41 31
Haiti 56 61
Honduras 77 33
Jamaica 41 17
Mexico 68 85
Nicaragua 25 31
Panama 40 11
Paraguay 13 2
Peru 20 25
Uruguay 13 6
Venezuela 29 55

* Assumes 50 percent trade displacement.
** United Nations Economic Commission for Latin America (ECLAC),
Economic Survey of Latin America, 1963, (New York: United Nations,
1965), p.273.
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public) and very similar to the historical U.S.-Cuban
relationship.

In terms of Cuban export projections, each of the es-
timation techniques produce estimates that are rea-
sonably close to those of the regional trading patterns
and the historical relation between the U.S. and Cu-
ba. However, the fixed-effects and Hausman-Taylor
estimators produce projections considerably higher
than those of the OLS and the random-effects esti-
mators.

It is important to keep in mind that the Hausman-
Taylor and the fixed-effects methods are the only es-
timators that properly model the individual effects in
the data. The consistently lower projections of the
OLS and random-effects estimators may be due to
the various forms of bias introduced with these meth-
ods. Based on the historical Cuban data and trading
patterns of the region (especially the Dominican Re-
public), we conclude that the Hausman-Taylor esti-
mator produces the most plausible trade potential
predictions. In addition, the Hausman-Taylor meth-
od is the only estimator with projections that are rea-
sonable for both imports and exports.

CONCLUSION
In our analysis, we compare several methods for esti-
mating the unrealized U.S.-Cuban trade potential in
the context of the gravity-trade model. We find the
seldom-used Hausman-Taylor method to be the su-
perior choice for estimating trade flows using the
out-of-sample approach. The Hausman-Taylor
method is ideal because it allows for the inclusion of
time-invariant variables in trade projections and cir-
cumvents the problem of an ad hoc estimation of the
country-specific dummy variable needed for a projec-

tion based on the fixed-effects estimator. In addition,
based on a Hausman (1978) specification test com-
paring the Hausman-Taylor method and the fixed-
effects estimator, the Hausman-Taylor method
proved to be a superior specification given our data.
Examining the trade potential projections of the vari-
ous estimators in both historical and regional con-
texts, it is clear that the Hausman-Taylor estimator
produces more plausible projections than the OLS,
random-effects, and fixed-effects estimators. This re-
sult holds for both Cuban imports and exports.

This research could be extended in a number of
ways. First, our results, combined with those of Egg-
er (2002), call into question the use of physical dis-
tance and border in the gravity model, at least in
their current forms. The use of the distance between
the capitals or economic centers of two countries
does not seem to reflect important issues involved in
the likelihood of trade, such as transportation costs
and political environment. Variables that better cap-
ture economic distance or actual transportation costs
seem to be better suited to measure the distance be-
tween potential trading partners. Therefore, there is
room for improvement in this area. In addition, the
border variable could be improved. For example, the
addition of length of border may prove informative.

Further, an interesting topic for future research is the
amount of trade displacement that would occur if the
U.S.-Cuban trading relationship were based on eco-
nomic fundamentals and not political policy. That is,
to what extent would free trade between the U.S. and
Cuba merely substitute for trade already occurring
with Europe? We leave this topic for future research.
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Appendix A. Country List

Algeria Egypt Jordan Philippines
Angola El Salvador Kenya Poland
Argentina Ethiopia Korea Republic Portugal
Australia Fiji Kuwait Saudi Arabia
Austria Finland Madagascar Senegal
Bahamas France Malawi Sierra Leone
Bahrain Gabon Malaysia Singapore
Bangladesh Germany Mali South Africa
Barbados Ghana Malta Spain
Belgium-Lux Greece Mauritania Sri Lanka
Benin Guatemala Mexico Sudan
Bolivia Guinea Morocco Suriname
Brazil Guyana Mozambique Sweden
Burkina Faso Haiti Nepal Switzerland
Burundi Honduras Netherlands Tanzania
Canada Hong Kong New Zealand Trinidad Tbg
Chile Hungary Nicaragua Tunisia
China India Niger Turkey
Colombia Indonesia Nigeria Uganda
Congo Iran Norway UK
Costa Rica Ireland Pakistan Uruguay
Cyprus Israel Panama USA
Denmark Italy Papua N Guinea Venezuela
Dominican Rp Jamaica Paraguay Yemen
Ecuador Japan Peru Zambia

Zimbabwe

Appendix B. Estimated Cuban Trade with U.S. by Percent Trade Displacement
(Year 2000 in Billions of Current US $) 

A. Exports

OLS FE RE HTM
Displacement Total %US Total %US Total %US Total %US
0% $3.8 53% $6.5 72% $4.3 58% $5.9 70%
25% $3.3 60% $6.1 77% $3.8 65% $5.5 75%
50% $2.8 69% $5.6 84% $3.4 73% $5.0 82%
75% $2.4 82% $5.2 91% $2.9 85% $4.6 90%
100% $2.0 100% $4.7 100% $2.5 100% $4.1 100%

B. Imports

OLS FE RE HTM
Displacement Total %US Total %US Total %US Total %US
0% $5.2 35% $8.2 58% $5.3 36% $6.1 44%
25% $4.4 42% $7.3 65% $4.4 42% $5.2 51%
50% $3.5 52% $6.5 74% $3.6 52% $4.4 61%
75% $3.4 54% $5.6 85% $3.4 55% $3.5 76%
100% $3.4 54% $4.8 100% $3.4 55% $3.4 79%


