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Abstract:

Theory suggests that countries within a dollarized regime will have problems 

responding to external shocks, since these countries lack of  monetary policy. 

Empirical research on this issue is based mainly on the case of  Panama, as the 

country adopted dollarization in 1904. However, since 2000 Ecuador, a very 

vulnerable economy to external disturbances through its dependence on oil exports 

and personal remittances, adopted the regime as well.

In order to contribute to the empirical evidence about one disadvantage of  the 

dollarized regime, this work examines how changes in terms of  trade and personal 

remittances a朽ect the economy of  Ecuador in comparison to the other dollarized 
and non-dollarized countries in the region. The aim is to test if  whether external 

shocks result in greater costs to the Ecuadorian economy.

Performing an EGLS panel model, the indings suggest that these externals shocks 
have not led to major repercussions to Ecuador in comparison with the entire region. 

Furthermore, within the dollarized countries, changes in terms of  trade leads to 

higher costs to Panama and El Salvador than to Ecuador. Furthermore, between 

these two countries and, even the overall region, a “resource curse” seems to be 

present.
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I. INTRODUCTION

Exchange rate regimes play an important role in open macroeconomic 

models. This is the case in the Mundell-Fleming model where “the behaviour of  an 

economy depends on the exchange-rate system it has adopted”. Within the di朽erent 
types of  systems, not all of  them allow the economies to react appropriately to 

external shocks. According to the theory, the adjustment process in this kind of  

setting will be more “costly”, in terms of  growth, wages or unemployment, in the 

case of  ixed exchange rate regimes.

For example, in the case of  a demand shock that leads to a decrease in 

the exports of  a country, a lexible exchange rate regime could help to o朽set the 
negative impact on the economy. The fall in the exports will translate into a fall in 

the demand for national currency; consequently it will turn out into the depreciation 

of  the exchange rate. This depreciation will help to increase the exports since now 

the products become “cheaper” to the outside market and the exporter now receives 

more domestic currency for every unit of  foreign currency. Notwithstanding, in the 

case of  a ixed exchange rate, the adjustment mechanism will be di朽erent: it will be 
done through a reduction in wages and prices, or even an increase in unemployment.

Within the types of  ixed exchange rate regimes, the more severe or extreme 
case is dollarization. In this case a country gives up its national currency and adopts 

a foreign one as legal tender, typically the US dollar; this is called “o求cial or full 
dollarization”. There is also the case of  “partial or de facto dollarization”, that is 

when the country maintains its national currency, but transactions can also be made 

in foreign currency, leading the country to a bi-currency system. (Quispe-Angoli and 

Elena, 2006).

The current literature on the topic is more extensive in the case of  partial 

dollarization, since more countries maintain this regime. Research on full dollarization 

is more limited and focus mainly on the experience of  one single country: Panama. 

The latter principally because the country adopted dollarization a long time ago 

-since 1904- and is very important in terms of  international trade due to its Canal.

Nevertheless, there is another dollarized country within the Latin-American 

region that also deserves to be a subject of  study, especially for to have more 

empirical evidence on one of  the disadvantages of  the exchange rate system: the 

di求culty to accommodate external shocks. This country is Ecuador; a country that 
regardless of  not having as many years dollarized system as Panama, it is a more 

representative economy in comparison to other independent countries that also use 
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another nation´s currency1. Furthermore, an important reason is that the country 

on one hand lacks of  monetary and exchange rate policy as an instrument to adjust 

the economy, but on the other hand, presents a strong dependence on revenues -oil 

exports and personal remittances- highly vulnerable to external circumstances.

Ecuador adopted the US dollar as legal currency in January 2000, after 
undergoing its major inancial and economic crisis. After adopting dollarization the 
country gained some level of  stability and economic progress: As illustrated in Figures 

#1, #2 and #3 (see Appendix), GDP growth, inlation, and unemployment have 
presented important improvements. But despite the latter, the country present, some 

particular characteristics that combined with a dollarized system, can exacerbate the 

fact of  not having monetary policy to react to external shocks.

First, Ecuador depends heavily on oil exports: they represent about ifty 
percent of  its total exports and, on average, 30% of  the total incomes of  the state 

budget during the past six years2. According to Acosta (2009), the importance is 

such that a single reduction of  one dollar in the price of  the Ecuadorian oil barrel 

translates into a net decrease of  iscal revenues of  approximately 57.8 millions of  
dollars. Notwithstanding, the problem with this particular commodity is the volatility 

of  its price, especially in times of  economic turmoil (see Figure #4 in Appendix). 

This volatility translates into variability in terms of  trade of  the country, a朽ecting 
the purchasing power of  its exports, and hence the real level of  income.

Second, it is a country with a large population of  emigrants abroad3, therefore, 

received an important low of  capital due to the personal remittances sent by the 
immigrants to their families that still live in the country (see Figure #5 in Appendix). 

Several Ecuadorian economists such as Alberto Acosta, Rafael Correa4, Carlos 

Larrea, among others, consider that remittances sent by the emigrants were one 

of  the principal factors that helped boost the economy after de inancial crisis and 
helped to sustain dollarization. For an overview of  the importance of  the remittances 

for the country, during 2007, which was the year with the highest peak of  remittances 

was registered, they represent about 6.5% of  GDP, 10.2% of  the households’ 

consumption and 59.9% of  the non-oil exports (Banco Central del Ecuador, 2007).

1 Small city-states as Monaco, San Marino or Andorra.

2 According to Ecuador ´s Central Bank statistics and information of  capital lows and income of  
central government budget. December 2014.

3 Herrera et al. (2005) reports that 837.062 Ecuadorians left the country during the period 1997-

2004 and have not returned.

4 Actual president of  Ecuador.
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However, as these two variables have the power to boost the economy, they 

can also pull it down.

In this line, the aim of  the present this work to test whether changes 

in terms of  trade and personal remittances levels have been more “costly” to 

Ecuador in comparison to the other dollarized and non-dollarized countries in 

the region. To do so, following the work of  Edwards (2001), I use a ixed-e朽ect 
panel regression model, base on data from 17 Latin-American countries for the 

period 2000-2013. This time frame and geographical selection is chosen since 

Latin America is the region with most of  the o求cially dollarized countries in the 
world, and they share characteristics related to the shock variables: exports based 

mainly on primary products and large amounts of  immigration. Furthermore, 

since 2000 two of  the three dollarized countries adopted the regime -El Salvador 

and Ecuador-.

The results suggest that during its dollarized period, external shocks 

did no lead to major negative repercussions to the Ecuadorian economy in 

comparison to the overall region of  Latin America. Furthermore, among the 

three dollarized countries, changes in terms of  trade have bigger impacts on 

the economies of  Panama and El Salvador, despite the fact that they do not 

rely so much on the exports of  one single product, as is the case of  Ecuador 

with oil. Regarding personal remittances, the results did not show evidence to 

confirm that changes in this variable have stronger impacts on the economy of  

El Salvador, even with large amounts of  remittances received with respect to 

its GDP.

These indings, as the ones of  Edwards (2001) for the case of  Panama, 
bring empirical evidence to the theory of  ixed exchange rates, in the costs that 
a country incurs when abandoned its local currency to adopt a dollarized regime. 

Furthermore, this study attempts to be the irst empirical work to study the e朽ect of  
external shocks within the Ecuadorian economy, in a comparative perspective with 

other countries of  the region.

Finally, the paper is structured as follows: Section 2 introduces some previous 

studies on the topic of  dollarization based mainly on the experience of  Panama, 

Section 3 explains the three proposed hypotheses of  the thesis, Section 4 illustrates 

the empirical strategy used to test the hypothesis, Section 5 describe the selected 

data, Section 6 provides the main estimation results and inally, Section 7 the 
conclusions.
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II. LITERATURE REVIEW

Giving up national currencies could seem like a very extreme measure. However, 

for countries with a history of  repeated currency crisis such as Latin-American 

countries, this measure can prove to be necessary sometimes. Therefore, economists 

claim that dollarization can help these countries providing macroeconomic stability 

through several channels: a lower inlation rate, iscal discipline as the central bank 
cannot act as “lender of  last resort”, a decrease in domestic interest rates, facilitates 

inancial international integration, increase amounts of  investments, among others. 
However, there is a downside to such a policy: loss of  lexibility in macroeconomic 
policy management to react to external shocks, the loss of  the lender of  last resort 

to be able to respond to inancial system emergencies, loss of  seigniorage, among 
others (Duncan, 2003).

Meanwhile, there is an extensive literature on “uno求cial” or partial 
dollarization5, academic research on the economic performance and the experience 

itself  of  o求cially dollarized countries is somehow limited. However one country 

did receive some attention from the academic community: Panama. This country 

adopted the regime since 1904 and has an important geopolitical attribute, the 

Canal Zone.

For example, Bogetic (2000) shows that Panama´s inancial system, with a 
signiicant presence of  foreign banks, was the responsible for counteracting the 
potential e朽ects of  the major shocks that the country su朽ered since 19706. The 

author states that the withdrawal of  domestic deposits was, in most of  the cases, 

o朽set by an increase of  domestic credit by private banks. This massive presence of  
foreign banks can be attributed to the country´s geographic position and in particular 

to the Canal Zone. Furthermore, he argues that even Panama´s macroeconomic 

performance has been solid during the last couple of  decades, there has been no 

systematic banking crisis in the country.

The focus on Panama´s inancial sector plus a dollarized economy continues 
in other papers. Moreno-Villalaz (1999) focuses on inancial integration, explained 

as the “indi朽erence of  banks between allocating their resources in the local or 
foreign market” in the paper. He argues that inancial integration leads to a 

competitive macroeconomic market (economic stability, adjust to shocks without 

5 See Agénor & Khan, 1996; Savastano, 1996; Clements & Schwartz, 1993 for some examples.

6 In 1970 a banking law was introduced, liberalizing the inancial market of  the country, which 
facilitated the entrance of  foreign banks.
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major disequilibrium, low-interest rates, among others). Even though this inancial 
integration cannot be achieved by a dollarized regime alone, it facilitates the way to 

accomplish it. He concludes that Panama´s experience should serve as an example 

for other countries, especially Latin-American ones, who should consider a uniied 
currency as a feasible exchange rate system.

Regarding empirical studies in the topic, Goldfajn and Olivares (2001) 

performed a VAR analysis on Panama, Costa Rica and Argentina to compare the e朽ect 
of  external conidence shocks and real shocks on the following domestic variables: 
growth, interest rates, and RER7. The authors chose the J.P. Morgan´ Latin Emerging 

Market Bond Index Plus (EMBI) as a proxy for the conidence in Latin American 
Countries and an index of  industrial production of  industrial countries in order to 

represent the world´s level of  activity. Their results show that an external conidence 
shock a朽ect more the activity level of  Costa Rica and Argentina rather than Panama 
by looking at the variance decomposition analysis. One possible explanation for their 

indings according to the paper could be that “the credibility gained in a dollarized 
economy may contribute to insulate the economy from adverse shocks”. On the other 

hand, a real shock seems to a朽ect more the level of  economic activity of  Panama and 
Costa Rica than Argentina. One conclusion from this results is that the adoption of  a 

rigid exchange regime such as full dollarization could help to minimize the e朽ect of  a 
conidence shock, while this does not need to be the case for a real shock.

Another empirical study regarding accommodation of  external disturbances 

under dollarization is the one performed by Edwards (2001). Even though the author 

states that irst he wanted to use data from more dollarized countries, that was not 
possible and ended performing the investigation on Panama since the country was 

the only one with complete data for all the variables of  interest. He focuses on how 

external shocks a朽ected the dollarized economy, choosing as shocks´ variables the 
current account reversals and terms of  trade shocks and investigate their impact 

on economic growth. As Goldfajn and Olivares (2001), he made the analysis in a 

comparative perspective -emerging markets and Latin-American countries- but he 

used a panel data from 1970-1998. Edwards (2001) indings suggest that external 

shocks have a朽ected in a major way -in terms of  lower GDP growth- to Panama 
in comparison to the other countries. One of  his conclusions is that empirically, we 

know very little about the costs and beneits of  dollarization.

Finally, with respect to the Ecuadorian case, the empirical analyses are very 

scarce yet. One of  these is the one published by Soto (2008), in which he argues 

7  Real Exchange Rate. 
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that even though dollarization has brought economic growth and stability to the 

country, the labor market has not reacted in the same way. Using an econometric 
model to analyze the impact of  GDP growth, real wages, the cost of  capital and 

real exchange rate on employment during the period 1991-2006 he found that 

even economic growth has impulse labor demand, it has had at the same time a 

negative impact on employment creation. The latter because of  the increase of  real 

minimum wages and the decrease of  the price of  imported intermediate goods and 

the cost of  capital. He argues that this has brought a “substitution e朽ect” for labor 
force towards production processes that rely more on capital and technology.

III. HYPOTHESES

This work aims to establish if  external shocks channeled to the economy 

through terms of  trade and personal remittances, have a greater impact on Ecuador 

than the other dollarized and non-dollarized countries of  the region. To do so, I 

decide to test the following hypothesis:

First Hypothesis

H
0
: External shocks a朽ect more the economy of  Ecuador than the rest of  

Latin-American countries

H
1
: External shocks do not a朽ect more the economy of  Ecuador than the rest 

of  Latin-American countries

The theory explained in the previous sections tell us that due to the lack 

of  monetary policy for an exchange rate adjustment in a situation of  terms of  

trade shock, the Ecuadorian economy should su朽er more than the non-dollarized 
economies of  the region. In other words, it should impact more the economic 

growth of  the country. Besides of  not having own currency to o朽set this kind of  
shocks, Ecuador is a country that depends heavily on one single export product –oil-, 

which price is very unstable, and on the remittances sent by the immigrants outside 

the country in order to maintain the liquidity of  the economy.

Summarizing the argument for the irst hypothesis to test: A combination of  
a dollarized economy plus a non-diversiied export sector and a strong dependence 
on personal remittances, made Ecuador su朽er more when external shocks hit the 
economy.
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Second Hypothesis

H
0
: Among the dollarized economies of  the region, terms of  trade changes 

will impact harder to Ecuador

H
1
: Among the dollarized economies of  the region, terms of  trade changes 

will not impact harder to Ecuador

Third Hypothesis

H
0
: Among the dollarized economies of  the region, changes in personal 

remittances will a朽ect more to El Salvador

H
1
: Among the dollarized economies of  the region, changes in personal 

remittances will a朽ect more to El Salvador

Even though the three countries share the same ixed exchange rate regime, 
each one has di朽erent macroeconomic characteristics that could translate into output 
di朽erent results, especially in periods of  economic crisis and external disturbances. 
In the case of  Panama for example, the country has a massive presence of  foreign 

banks that help to maintain the level of  liquidity and domestic credit in case that 

economic problems arise. In the case of  this country, there is also another particular 

aspect that makes it more resilient in di求cult times: As Edwards (2001) mentions in 
his paper, the International Monetary Fund (IMF) has always been willing to help 

the country in di求cult periods, in several times. This kind of  “considerations” are 
clearly not for all the countries per se. The author argues that Panama´s stability is 

of  great importance for the United States, because on its territory lies the Canal of  
Panama.

In the case of  El Salvador, personal remittances also constitute an important 

currency income; even more than Ecuador. After su朽ering two decades of  armed 
civil conlict, El Salvador has a large amount of  population living and working in 
the United States; accordingly to Teodora Ramos et al. (2013), there is 2.8 million of  

salvadoreños living outside the country. And 90% of  this amount live in the United 
States. This resported amounts are important if  we consider that El Salvador´s 

population is about 6.5 million of  people.

In this vein, the remittances sent by the immigrants seems to be transcendental 

for the dollarized economy: As expose on Figure #6 (see Appendix) while in 2006 for 
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example, personal remittances as percentage of  GDP represented for El Salvador 

18.77%, during the same year for Ecuador was 6.26% and for Panama 0.91%.

Therefore, I expect that trade of  terms changes a朽ects in greater magnitude 
to Ecuador, and personal remittances to El Salvador. This will be tested in the second 

and third hypothesis.

IV. EMPIRICAL STRATEGY

In order to test the hypotheses explained in the previous section, I need to 

regress GDP per capita growth on the selected shock variables of  terms of  trade 

and personal remittances along with standard control variables commonly used in 

growth equation’s models. Moreover, since I am working with a dataset of  several 

countries, is important to consider a methodology that allows for heterogeneity 

between them, and this is possible with a panel ixed or random e朽ect model.

According to Gujarati (2004) it is appropriate to use a ixed e朽ect model when 
this time-invariant heterogeneity or unobserved e朽ect could be correlated with 
one or more regressors, or when the error term could also be correlated with the 

control variables included in the model. In this work an individual or unobserved 

characteristic of  a speciic country could be related to the explanatory variables; 
for example Bolivia´s particular characteristic of  not having access to the ocean 

could a朽ect the level of  foreign trade or the amount of  government expenditure 
in a certain region of  the country. If  I decide to use a random e朽ect model, this 
correlation could lead to endogeneity problems. Furthermore, random e朽ect models 
assume the use of  a random sample of  cross-section units, which is not the case 

neither.

Considering a ixed e朽ect model and following Edwards’ (2001) selection of  
explanatory variables, my regression equation is set as follows:

GROWTH 
T,J

 = くJ + く1 INV
T,J

 + く2 EDU
T,J

 +  
く3 GOV_CONS

T,J
 + く4 OPENNESS

T,J
 + く5 TOT

T,J
 +  

く6 PER_REMITT
T,J

 + つ
T,J

Where ﾑ
J 
captures the individual e朽ect of  country j, “GROWTH” is growth 

of  GDP per capita in the country j during the year t, “INV” is the ratio of  Gross 

Capital Formation/GDP, “EDU” the ratio of  Government Expenditure on 

Education/GDP, “GOV_CONS” the ratio of  Government Consumption/GDP 

(1)
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and “OPENNESS” the index that capture the level of  foreign trade –exports plus 

imports/GDP-. Finally as external shocks´ variables “TOT” is the terms of  trade 

index of  relative price of  exports to imports, “PER_REMITT” the level of  personal 

remittances, and ﾝ the error term.

The main interest of  this analysis, for testing the hypothesis explained in the 

previous section, is the coe求cients of  terms of  trade and personal remittances. They 
have to be as accurate as possible in order to have an unbiased estimate of  the e朽ects 
of  the external shocks on output growth. If  the objective is to have an unbiased 

estimator, problems of  endogeneity or omitted variable bias should not arise. 

Therefore, according to Keller (2006), including this “standard” control variables 

of  growth regressions, and country-speciic constants, help to reduce potential 
problems with omitted variables.

Now, in order to analyze the coe求cients of  personal remittances and terms 
of  trade for the case of  Ecuador, Panama and El Salvador, a dummy variable for 

each country is added to the model of  eq. (1). The following equations are used to 

test each of  the hypothesis:

First hypothesis

GROWTH
 T,J

 = く
J 
+ く

1
 INV

T,J
 + く

2 
EDU

T,J 
+ く

3
 GOV_CONS

T,J  

+ く
4
 OPENNESS

T,J
 + く

5
 TOT

T,J
 + く

6 
PER_REMITT

T,J
 +  

く
7
 DUMMY ECUADOR*TOT

T
 +  

く
8 
DUMMY ECUADOR * PER_REMITT

T
 + つ

T,J

The hypothesis claims that ﾑ
7 
and

 
ﾑ

8
 are signiicant and the values larger than 

ﾑ
5 
and

 
ﾑ

6
, respectively.

Second hypothesis

GROWTH
 T,J

 = く
J 
+ く

1
 INV

T,J
 + く

2 
EDU

T,J 
+ く

3
 GOV_CONS

T,J 
+  

く
4
 OPENNESS

T,J
 + く

5
 TOT

T,J
 + く

6 
PER_REMITT

T,J
 +  

く
7
 DUMMY ECUADOR*TOT

T
 + 

く
8
 DUMMY PANAMA*TOT

T
 +  

く
9
 DUMMY EL SALVADOR*TOT

T 
+ つ

T,J

(2)

(3)
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The hypothesis claims that ﾑ
7
,
 
ﾑ

8 
and

 
ﾑ

9 
are signiicant and the value of  ﾑ

7 

larger than the other two betas.

Third hypothesis

GROWTH
 T,J

 = く
J 
+ く

1
 INV

T,J
 + く

2 
EDU

T,J 
+ く

3
 GOV_CONS

T,J 
+  

く
4
 OPENNESS

T,J
 + く

5
TOT

T,J
 + く

6 
PER_REMITT

T,J
 +  

く
7
 DUMMY ECUADOR* PER_REMITT

T 
+  

く
8
 DUMMY PANAMA*PER_REMITT

T 
+  

く
9
 DUMMY EL SALVADOR* PER_REMITT

T
 + つ

T,J

The hypothesis claims that ﾑ
7
,
 
ﾑ

8 
and

 
ﾑ

9 
are signiicant and the value of  ﾑ

9 

larger than the other two betas.

Regarding the sign of  the coe求cients of  terms of  trade and personal 
remittances, in the case of  the irst one, as common in the literature, I expect the 
coe求cient to be positive: this means that a positive term of  trade shock –an increase 
of  price exports relative to imports- will have a positive impact on the GDP per 

capita. In the case of  negative shock, the impact will be negative as well.

Nevertheless, in the case of  the personal remittances, the coe求cient could 
be positive or negative. I assume this since there is still a debate about its impact on 

economic growth in the current literature -theoretical and empirical investigations-. 

According to Catrinescu, et al. (2006), in some countries remittances have increased 

national disposable income, alleviated poverty and provided capital to households. 

Despite their indings of  a positive relationship between remittances and growth, 
the authors state that there is also evidence that it has been harmful to economic 

growth, especially in the medium and longer term: increase of  inlation, reduce 
labor market participation rates or even by an appreciation of  the exchange rate. In 

this vein, Chami, et al. (2005) found a negative relationship between the two variables 

of  interest, and concluded that it seems that remittances has not provided capital to 

strength economic development, it has served as a compensation for poor economic 

performance.

Before performing the estimation of  the equations, there are two more problems 

that I consider important to review. First, in order to check for multicollinearity 

among the independent variables, I perform a correlation matrix as shown in Table 

#1 (see Appendix). The results suggest that there is no presence of  multicollinearity. 

(4)



Elena Zambrano Córdova - Cuestiones Económicas Vol. 26, No. 2:2, 2016

122

Second, I check for non-stationarity of  the variables to avoid spurious results. A 

non-stationary variable is not mean-reverting and, therefore, contains unit roots. 

Applying two di朽erent methods for panel unit root tests, according to the results 
of  Table #2 (see Appendix), the presence of  non-stationary variables is weak: only 

terms of  trade and government consumption are dubious since only in one of  the 

two tests applied both present unit root.

A common solution to correct for non-stationarity is taking the irst di朽erence 
of  the variable -integrated of  order one, I(1)- (Verbeek, 2012). Even the presence of  

non-stationary variables is somehow dubious, as a robustness check, all the results will 

also be reported in irst di朽erences for the case of  the two variables mentioned before.

Finally since I work with an unbalanced panel dataset, following Edwards 

(2001) estimation method for these cases, I use a feasible generalized least squares 

procedure (FGLS) or also called estimated generalized least square (EGLS) to estimate 

equations (2), (3) and (4). The GLS is a more accurate and e求cient OLS estimator 
since it weight each observation according to its error variance; i.e. observations that 

provide the most (least) precise information about the parameters of  the model are 

the ones that receive the higher (smallest) weights (Verbeek 2012). GLS estimator 

can be computed only if  we know the form of  the variance of  the error term and 

how it vary with the independent variable. In practice, is not common to know 

it, so it is estimated (EGLS). The estimation is made by assuming some model for 

heteroskedasticity; in the present model the assumption is the presence of  cross-

section heteroskedasticity.

4.1  Alternative estimation method

According to Caselli et al. (1996) a ixed e朽ect speciication leads to a 
reduction of  degrees of  freedom in the model. As an alternative estimation method 

for equations (2), (3) and (4), and as a robustness checks for the results of  the previous 

explained method, I eliminate the ixed e朽ect speciications. Instead, in order to 
control for heterogeneity between the countries of  the sample, I include the variable 

of  initial level of  GDP per capita -2000- for each country.

V. DATA DESCRIPTION

For the empirical analysis, I use data from all Latin-American countries8 

from the period 2000 until 2013. Furthermore, the main source of  the dataset is 

8  Excluding the Caribbean countries, Suriname and Guyana. 
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the World Development Bank Indicators and all the variables present an annual 

frequency. The list of  the included countries is the following: Mexico, Argentina, 

Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay, Venezuela, 
Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, and Panama.

In line with the existing literature, my dependent variable in the previous 

equations is deined as GDP per capita as a measure of  economic growth. For the 
independent variables, a brief  explanation of  each one is as follows:

 Ø Investment.- Gross capital formation/GDP, both variables expressed in 

current USD dollars.

 Ø Education.- As a proxy for human capital, Edwards (2001) used the variable 

of  secondary education attainment, which for the selected period of  analysis, 

the data was quite incomplete. Notwithstanding, inding a complete data 
set for education variables of  Latin-American countries turned out to be a 

complicated task. Following previous empirical works (Awaworyi Churchill, 

et al. 2015; Baldacci, et al. 2008; Keller, 2006) on regressing education on 

growth´s equations and the availability of  the current data, the selected 

variable is government expenditure on education/GDP.

 Ø Government Consumption.- General government inal consumption 
expenditure/GDP, both variables expressed in current USD.

 Ø Openness.- To measure the level of  foreign trade of  the countries, the 

McKinnon’s Openness Parameter (McKinnon, 1963) is include: (total exports 

+ total imports)/GDP. The three variables are measured in current USD.

 Ø Terms of  Trade.- This variable is measured as the Export Value Index9/

Import Value Index X 100. If  the result is above 100, terms of  trade of  the 

country have improved; meaning that for each unit of  export sold, it can 

buy more units of  import. An improvement means a rise in a country´s 

real income level, measured as the purchasing power of  its exports in world 

markets (Reinhart and Ostry, 1992). Moreover, if  it is below 100, they are 

getting worse, and the country should experience a decrease in real income.

9 Export values are the current value of  exports (f.o.b.) converted to U.S. dollars and expressed as a 
percentage of  the average for the base period (2000). In the case of  the import vale index will be 

the same methodology but with the current value of  imports (c.i.f.). Both are reported by the World 

Development Bank Indicators as well. 
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It is important to clarify that I decide to use terms of  trade as one of  the 

variable sources of  shocks, since according to Backus and Crucini (1998), “large 

part of  the variability of  terms of  trade is associated with extreme movements in oil 

prices.” The oil market is by far the biggest and the most relevant commodity market 

worldwide. Its price volatility not only a朽ect the disposable income of  oil export 
countries, it also has the power to a朽ect di朽erent sectors of  the economy worldwide. 
The latter due to its substitutability properties -increase demand for other energy 

commodities, for example-, or since it is used as an input for the production of  many 

other commodities. A very important propagation channel for its price variations 

is that it is used for most of  the transportation activities (Coudert, et al. 2013). 

Nevertheless, the magnitude of  impact in terms of  lower economic growth in each 

country is what I want to capture through the terms of  trade variable.

 Ø Personal Remittances.- Personal remittances, received/GDP, both 

variables expressed in current USD.

 Ø Initial level of  GDP.- The alternative estimation method use GDP per 

capita of  2000, since this is the starting year of  the elect sample.

VI. RESULTS

This section exposes the results of  a Panel EGLS for equations (2), (3) and (4), 

with and without the ixed e朽ect speciication –alternative estimation method-, and 
including the irst di朽erence of  the non-stationary variables detected before –terms 
of  trade and government consumption-.

First, Table #3 and #4 (see Appendix) illustrates the results including only 

dummies for Ecuador –eq. (2)-, in order to test the irst hypothesis. The irst inding 
is that only the alternative estimation method result’s show signiicant coe求cients 
for the dummy variables of  Ecuador with the interaction of  terms of  trade and 

personal remittances. But once applied the irst di朽erence to the model, the results 
change; the coe求cients are no longer signiicant. In this line, the irst hypothesis is 
rejected: External shocks do not a朽ect more the economy of  Ecuador than the rest 
of  Latin-American countries.

In the case of  the second hypothesis, Table #5 and Table #6 (see Appendix) 

show the regression’s result of  eq. (3). In this case the application of  the irst di朽erence 
to the two methods lead to the same consistent result: terms of  trade coe求cients 
of  Panama and El Salvador are signiicant and both with negative sign. Even the 
value of  each of  it did not change as much between the two methods: from (-5.39) 
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to (-5.31) in the case of  terms of  trade of  El Salvador, and for Panama from (-2.19) 

to (-2.05). Moreover, in the case of  the coe求cient of  Ecuador, it is not signiicant. 
Therefore, the second hypothesis is also rejected: Among the dollarized economies 

of  the region, terms of  trade changes will not impact harder to Ecuador.

For the test of  the third hypothesis, eq. (4) regression’s result are expose on 

Table #7 and #8 (see Appendix). In this case again, the results with the application of  

the irst di朽erence to the non-stationary variables change completely the coe求cient’s 
signiicance. Consequently, the inal results show that none of  the coe求cients of  
the three countries are signiicant. Hence, the third hypothesis is rejected as well: 
Among the dollarized economies of  the region, changes in personal remittances will 

not a朽ect more to El Salvador.

Besides the testing of  the three hypothesis, the regression’s results lead to 

analyze also the following indings:

In all the presented results, the coe求cient for the overall region of  personal 
remittances (Log_Remittances) always remains signiicant and with a positive sign. 
This conirm the importance of  this capital inlows to a region with a large history 
of  immigration due to its inancial and social crisis in the last couple of  decades. But 
the evidence shows that the impact to the economies has been positive.

Furthermore, for the testing of  the second hypothesis, the sign of  the signiicant 
coe求cients for Panama and El Salvador appear as negative. Even the variable of  
the overall region (Log_Terms_Of_Trade) when its coe求cient is signiicant, always 
has a negative sign. This mean that an increase in the relative price of  the exports 

to imports in each country, will lead to a GDP per capita decrease; i.e. when the 

purchasing power of  the exports increase, it impacts in a negative way to the 

country´s income. Even though the most common view of  the existing literature of  

terms of  trade suggest that it has a positive impact on economic growth, but a few 

empirical works that conirm the opposite. Hadass and Williamson (2001) argue 
that an improvement in terms of  trade had a di朽erent impact on primary-product 
exporting countries and manufacturers exporting countries. They conducted a 

country-speciic panel database with countries of  the center and periphery from 
1870-1940 to analyze the impact of  relative price shocks on the individual economies. 

The study found that an improvement in terms of  trade had asymmetric e朽ects 
on economic performance in the center and periphery: primary-product countries’ 

improvement on terms of  trade is mainly caused by the increase of  the commodity 

price in which they based its exports. They argue that these are rich countries in 

natural resources, but that su朽er the famous “Dutch Disease” or resource curse. 
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They conclude that while on the countries of  the center an improvement in terms 

of  trade reinforced industrialization, in the periphery is the opposite, it leads to a 

de-industrialization and strength even more the resource curse. The works of  Sachs 

and Warner (2001, 1995) also conirm these indings on country’s natural resource-
based exports, which is the case of  most of  the Latin-American countries of  the 

selected sample. 

Finally, a summary of  all the results concerning the variables of  terms of  trade 

and personal remittances -signiicance and signs- for the three dollarized countries, 
regarding the three hypothesis to test, are exposed on Table #9.

Table # 9

Fixed Effect
Fixed Effect-First 

Difference
Initial GDP

Initial GDP-First 

Difference

Ecuador Signiicance Sign Signiicance Sign Signiicance Sign Signiicance Sign

Dummy_Ecuador* 

Log_Remittances
** –

Dummy_Ecuador* 

Log_Terms_Of_Trade
** –

Terms of Trade

Dummy_Ecuador* 

Log_Terms_Of_Trade
** –

Dummy_El_Salvador* 

Log_Terms_Of_Trade
** – ** + ** –

Dummy_Panama* 

Log_Terms_Of_Trade
** – ** –

Personal Remittances

Dummy_Ecuador* 

Log_Terms_Of_Trade
** – ** –

Dummy_El_Salvador* 

Log_Terms_Of_Trade

Dummy_Panama* 

Log_Terms_Of_Trade
** + ** +

* Signiicant at 10% level; ** Signiicant at 5% level
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VII. CONCLUSIONS

The literature on ixed exchange rate regimes states that countries that lack of  
monetary policy will have problems in order to accommodate external shocks. For 

example, they do not have the capacity to depreciate/appreciate their currencies in 

order to o朽set this kind of  disturbances. Within this type of  regime, dollarization is 
known as the more extreme case since it represents to abandon national currency in 

order to adopt US dollars as legal currency.

There are not so many countries in the world that have adopted an o求cially 
dollarized regime. Therefore, the empirical evidence that support its beneits/
costs is not very extensive. Within these few studies, most of  them are based on the 

experience of  Panama, since the country has more than 100 years with the dollar 

as legal currency. Notwithstanding, since 2000 two other Latin-American countries 

adopted dollarization as well: Ecuador and El Salvador.

Ecuador present two particular characteristics that could exacerbate one of  

the disadvantages of  not having own currency: the di求culty to react and adjust 
the economy against external disturbances. These characteristics are the strong 

dependence on oil exports and personal remittances, variables highly exposed to 

external shocks.

In this vein, in order to contribute to the empirical evidence of  one 

disadvantage of  the dollarized regime, by studying a country very vulnerable to 

external shocks, this work examines how changes in terms of  trade and personal 

remittances a朽ect the economy of  Ecuador in comparison to the other dollarized 
and non-dollarized countries in the Latin-American region. The objective is to test 

if  whether externals shocks result in greater costs -in terms of  lower GDP per capita 

growth- to the Ecuadorian economy.

Performing an EGLS panel regression on a growth equation -including 

the shocks variables representing by terms of  trade and personal remittances- for 

17 Latin-American countries for the period 2000-2013, the results lead to ind 
no evidence of  greater costs for Ecuador in terms of  lower economic growth in 

comparison with the entire region. Within the dollarized countries, changes in terms 

of  trade lead to higher costs on Panama and El Salvador than in Ecuador. Between 

these two countries, and even the overall region, a “resource curse” seems to be 

present as improvements in terms of  trade leads to a decrease in GDP per capita 

growth.
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To conclude, these indings did not provide empirical evidence to conirm that 
the lack of  monetary policy in order to o朽set external shocks has been more “costly” 
for a country like Ecuador within the Latin-American region. Future researchers 

can test if  the current results holds if  the dataset is extended to more comparison 

groups as the OPEC10 countries, for example, or to the entire American continent, 

including the United States.

10 Oヴｪ;ﾐｷ┣;ピﾗﾐ ﾗa PWデヴﾗﾉW┌ﾏ E┝ヮﾗヴピﾐｪ Cﾗ┌ﾐデヴｷWゲ
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Appendix

Figures

Notes: Annual Growth Rate at constant prices

Source: Comisión Económica para América Latina y el Caribe CEPAL

Notes: Variations of CPI, anual averages
Source: Comisión Económica para América Latina y el Caribe CEPAL
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Notes: Average annual rate
Source: Comisión Económica para América Latina y el Caribe CEPAL

Notes: Average annual prices
Source: U.S. Energy Information Administration
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Source: World Development Indicators

Notes: Current USD, Thousands

Source: World Development Indicators
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Tables

Table # 1: Variables in main regression-Panel unit root tests

Series

Method: Levin. Lin 

&Chu*

Method: Im. Pesaran and 

Schin W-Stat**

Statistic P-value Statistic P-value

Growth GDP per capita -575.712 0.0000 -462.117 0.0000

Log Government Consumption -1.5823 0.0568 -0.8892 0.1869

Log Government Expenditure on Education -196.965 0.0000 -31.5922 0.0000

Log Investment -3.2869 0.0005 -1.7653 0.0388

Log Openness -2.9983 0.0014 -1.682 0.0463

Log Personal Remittances -3.4739 0.0003 -3.0103 0.0003

Log Terms of Trade -2.4651 0.0068 -1.3566 0.0874

Variables in robustness check-Panel unit root tests

Series

Method: Levin. Lin 

&Chu*

Method: Im. Pesaran and 

Schin W-Stat**

Statistic P-value Statistic P-value

Log Concentration Index -0.8598 0.1949 -0.0579 0.4769

Log Exportations -4.1749 0.0000 -2.6018 0.0046

Log Exports/Imports -2.3749 0.0088 -2.0116 0.0221

* Null hypothesis: Unit Root (assumes common unit root process)

** Null hypothesis: Unit Root (assumes individual unit root process)

Table # 2

Log_Government_  

Consumption

Log_Government_  

Expenditure_ 

Education

Log_ 

Investment

Log_ 

Openness

Log_ 

Remittances

Log_Terms_

Of_Trade

Log_Government_  

Consumption
1 -0.27530136 -0.032694759 0.149856738 0.267630667 -0.103730522

Log_Government_  

Expenditure_ 

Education

-0.27530136 1 0.014812794 0.018207902 -0.087622695 0.083415544

Log_Investment -0.032694759 0.014812794 1 0.124955202 -0.095273684 -0.313220029

Log_Openness 0.149856738 0.018207902 0.124955202 1 0.248830057 -0.116367762

Log_Remittances 0.267630667 -0.087622695 -0.095273684 0.248830057 1 -0.239079179

Log_Terms_Of_

Trade
-0.103730522 0.083415544 -0.313220029 -0.116367762 -0.239079179 1
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Table # 3: Dependent Variable: Growth of GDP Per Capita
Sample: 2000 2013

Independent Variables
Coef?cients and  

Signi?cance
Coef?cients and  

Signi?cance (1st Dif)

Constant
3.5223 

(0.0001)**
1.1029 

(0.0125)**

Log_Government_Consumption
0.12 

(0.0230)**

Log_Government_Consumption (1st Dif)
0.0740 

(0.1429)

Log_Government_Expenditure_Education
0.2159 

(0.1522)
0.1475 

(0.1618)

Log_Investment
-0.0359 
(0.8681)

0.0036 
(0.9806)

Log_Openness
0.7738 

(0.0001)**
0.2539 

(0.1286)

Log_Remittances
0.0758 

(0.0000)**
0.0838 

(0.0000)**

Log_Terms_Of_Trade
-0.6548 
(0.1209)

Log_Terms_Of_Trade (1st Dif)
-0.9118 

(0.0000)**

Dummy_Ecuador*Log_Terms_Of_Trade
-3.1199 
(0.1996)

Dummy_Ecuador*Log_Terms_Of_Trade (1st Dif)
0.6432 

(0.1354)

Dummy_Ecuador*Log_Remittances
-0.4633 
(0.2761)

-0.3882 
(0.2308)

Observations 152 139

R-squared-Weighted Statistics 0.5709 0.5778

Durbin Watson Statistics 1.811 1.962

R-squared-Unweighted Statistics 0.2856 0.308

Durbin Watson Statistics 1.833 1.9763

GLS cross-section-weights; * signiicant at 10% level; ** signiicant at 5% level
cross-section-ixed effect speciication
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Table # 4: Dependent Variable: Growth of GDP Per Capita
Sample: 2000 2013

Independent Variables
Coef?cients and  

Signi?cance
Coef?cients and  

Signi?cance (1st Dif)

Log_Initial_GDP
0.0769 

(0.0000)**
0.0386 

(0.0002)**

Log_Government_Consumption
0.0548 

(0.2527)

Log_Government_Consumption (1st Dif)
0.0470 

(0.4143)

Log_Government_Expenditure_Education
-0.0713 
(0.4207)

0.0184 
(0.7972)

Log_Investment
0.2992 

(0.0245)**
0.1886 

(0.1059)*

Log_Openness
0.1714 

(0.0272)**
0.119 

(0.0692)*

Log_Remittances
0.0632 

(0.0000)**
0.0719 

(0.0000)**

Log_Terms_Of_Trade
-0.4708 

(0.0684)*

Log_Terms_Of_Trade (1st Dif)
-0.8521 

(0.0000)**

Dummy_Ecuador*Log_Terms_Of_Trade
-1.2902 

(0.0111)**

Dummy_Ecuador*Log_Terms_Of_Trade (1st Dif)
0.6849 

(0.3739)

Dummy_Ecuador*Log_Remittances
-1.2902 

(0.0111)**
-0.011 

(0.7632)

Observations 152 139

R-squared-Weighted Statistics 0.3043 0.4378

Durbin Watson Statistics 1.63 1.73

R-squared-Unweighted Statistics 0.2025 0.2294

Durbin Watson Statistics 1.68 1.77

GLS cross-section-weights; * signiicant at 10% level; ** signiicant at 5% level
cross-section-ixed effect speciication
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Table # 5: Dependent Variable: Growth of GDP Per Capita
Sample: 2000 2013

Independent Variables
Coef?cients and  

Signi?cance
Coef?cients and  

Signi?cance (1st Dif)

Constant
3.9414 

(0.0000)**
1.5139 

(0.0008)*

Log_Government_Consumption
0.0986 

(0.1065)*

Log_Government_Consumption (1st Dif)
0.0111 

(0.8380)

Log_Government_Expenditure_Education
0.2597 

(0.0728)*
0.2434 

(0.0246)**

Log_Investment
-0.0109 
(0.9621)

-0.0297 
(0.8442)

Log_Openness
0.7234 

(0.0001)**
0.3508 

(0.0297)**

Log_Remittances
0.0743 

(0.0000)**
0.0805 

(0.0000)**

Log_Terms_Of_Trade
-0.5881 
(0.2229)

Log_Terms_Of_Trade (1st Dif)
-0.7442 

(0.0007)**

Dummy_Ecuador*Log_Terms_Of_Trade
-4.4495 

(0.0400)**

Dummy_Ecuador*Log_Terms_Of_Trade (1st Dif)
0.4924 

(0.5437)

Dummy_El_Salvador*Log_Terms_Of_Trade
-0.6894 
(0.8325)

Dummy_El_Salvador*Log_Terms_Of_Trade (1st Dif)
-5.396 

(0.0023)**

Dummy_Panama*Log_Terms_Of_Trade
0.3224 

(0.7758)

Dummy_Panama*Log_Terms_Of_Trade (1st Dif)
-2.1967 

(0.0568)**

Observations 152 139

R-squared-Weighted Statistics 0.5977 0.6214

Durbin Watson Statistics-Weighted Statistics 1.8 1.99

R-squared-Unweighted Statistics 0.2805 0.3328

Durbin Watson Statistics-Unweighted Statistics 1.82 2

GLS cross-section-weights; * signiicant at 10% level; ** signiicant at 5% level
cross-section-ixed effect speciication
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Table # 6: Dependent Variable: Growth of GDP Per Capita
Sample: 2000 2013

Independent Variables
Coef?cients and  

Signi?cance
Coef?cients and  

Signi?cance (1st Dif)

Log_Initial_GDP
0.0678 

(0.0001)**
0.0388 

(0.0002)**

Log_Government_Consumption
0.042 

(0.3784)

Log_Government_Consumption (1st Dif)
-0.0119 
(0.8346)

Log_Government_Expenditure_Education
-0.003 

(0.9734)
0.0282 

(0.6732)

Log_Investment
0.4774 

(0.0012)**
0.1669 

(0.1202)

Log_Openness
0.1706 

(0.0413)**
0.1202 

(0.0505)**

Log_Remittances
0.0538 

(0.0001)**
0.0728 

(0.0000)**

Log_Terms_Of_Trade
-0.1526 
(0.5812)

Log_Terms_Of_Trade (1st Dif)
-0.8107 

(0.0000)**

Dummy_Ecuador*Log_Terms_Of_Trade
-0.0584 
(0.4396)

Dummy_Ecuador*Log_Terms_Of_Trade (1st Dif)
0.5134 

(0.4992)

Dummy_El_Salvador*Log_Terms_Of_Trade
0.154 

(0.0299)**

Dummy_El_Salvador*Log_Terms_Of_Trade (1st Dif)
-5.3166 

(0.0192)**

Dummy_Panama*Log_Terms_Of_Trade
-0.0613 
(0.4898)

Dummy_Panama*Log_Terms_Of_Trade (1st Dif)
-2.0587 

(0.0659)*

Observations 152 139

R-squared-Weighted Statistics 0.3246 0.4606

Durbin Watson Statistics-Weighted Statistics 1.65 1.75

R-squared-Unweighted Statistics 0.2027 0.2607

Durbin Watson Statistics-Unweighted Statistics 1.7619 1.81

GLS cross-section-weights; * signiicant at 10% level; ** signiicant at 5% level
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Table # 7: Dependent Variable: Growth of GDP Per Capita
Sample: 2000 2013

Independent Variables
Coef?cients and  

Signi?cance
Coef?cients and  

Signi?cance (1st Dif)

Constant
3.6743 

(0.0000)**
1.2888 

(0.0224)**

Log_Government_Consumption
0.1226 

(0.0349)**

Log_Government_Consumption (1st Dif)
0.0879 

(0.1085)*

Log_Government_Expenditure_Education
0.1888 

(0.1964)
0.1416 

(0.2870)

Log_Investment
-0.061 

(0.7721)
0.0165 

(0.9275)

Log_Openness
0.729 

(0.0000)**
0.2692 

(0.1457)

Log_Remittances
0.08 

(0.0000)**
0.0822 

(0.000)**

Log_Terms_Of_Trade
-1.0255 

(0.0112)**

Log_Terms_Of_Trade (1st Dif)
-0.8648 

(0.001)**

Dummy_Ecuador*Log_Remittances
-0.7282 

(0.0581)**
-0.4206 
(0.2523)

Dummy_El_Salvador*Log_Remittances
-0.0524 
(0.9550)

1.4858 
(0.1190)

Dummy_Panama*Log_Remittances
0.5108 

(0.0063)**
0.0985 

(0.8903)

Observations 152 139

R-squared-Weighted Statistics 0.6078 0.5682

Durbin Watson Statistics-Weighted Statistics 1.86 1.9597

R-squared-Unweighted Statistics 0.301 0.3144

Durbin Watson Statistics-Unweighted Statistics 1.9108 1.9777

GLS cross-section-weights; * signiicant at 10% level; ** signiicant at 5% level
cross-section-ixed effect speciication
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Table # 8: Dependent Variable: Growth of GDP Per Capita
Sample: 2000 2013

Independent Variables
Coef?cients and  

Signi?cance
Coef?cients and  

Signi?cance (1st Dif)

Log_Initial_GDP
2.2111 

(0.0024)**
0.0431 

(0.0001)**

Log_Government_Consumption
0.081 

(0.1934)**

Log_Government_Consumption (1st Dif)
0.0494 

(0.3764)

Log_Government_Expenditure_Education
0.205 

(0.2770)
0.0246 

(0.7431)

Log_Investment
0.1966 

(0.3891)
0.2707 

(0.0283)**

Log_Openness
0.3279 

(0.2473)
0.1355 

(0.0662)*

Log_Remittances
0.0607 

(0.0009)**
0.0631 

(0.000)**

Log_Terms_Of_Trade
0.8329 

(0.1283)

Log_Terms_Of_Trade (1st Dif)
-0.7379 

(0.0003)**

Dummy_Ecuador*Log_Remittances
-0.6833 

(0.0951)*
-0.0096 
(0.7934)

Dummy_El_Salvador*Log_Remittances
0.5762 

(0.5395)
-0.1366 
(0.1592)

Dummy_Panama*Log_Remittances
0.3794 

(0.0760)*
0.0093 

(0.7698)

Observations 149 139

R-squared-Weighted Statistics 0.4987 0.4237

Durbin Watson Statistics-Weighted Statistics 1.8706 1.7542

R-squared-Unweighted Statistics 0.2992 0.2578

Durbin Watson Statistics-Unweighted Statistics 1.9814 1.847

GLS cross-section-weights; * signiicant at 10% level; ** signiicant at 5% level
cross-section-ixed effect speciication


