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1 Introduction  

Trade uncertainty is the exchange of goods and services that is not determined by 

fundamentals. In the spirit of this definition we construct a measure of bilateral trade 

uncertainty between the United States and 154 countries. Our econometric model relates 

income inequality to trade uncertainty, education, and the interaction between trade 

uncertainty and education. A novel result from our empirical analysis is that education 

significantly affects the relationship between trade uncertainty and income inequality. In 

countries where only a small share of the population is educated, an increase in trade 

uncertainty is associated with a significant increase in income inequality. As education of the 

population increases the positive correlation between trade uncertainty and income inequality 

becomes smaller. There is no significant relationship between trade uncertainty and income 

inequality in countries that are leaders in education. 

 The measure of trade uncertainty is constructed as the residual from a gravity 

equation. Following Head et al. (2010), the variables entering the gravity equation measure 

geographic, cultural, and historical characteristics of countries. The data are publicly 

available, i.e. every person in the world who has access to the internet can use them. Our 

definition of uncertainty -- the part of economic activity that is not determined by 

fundamentals -- is related to the work of Jurado et al. (2015). Jurado et al. (2015) define 

uncertainty as an unforecastable component of a linear estimation. This definition of 

uncertainty is different from Bloom (2009) and Baker et al. (2016). These authors compute a 

measure of uncertainty based on major shocks such as the Cuban missile crisis and the 

assassination of JFK. The authors analyse the macroeconomic impact of their uncertainty 

measure using relatively high frequency data. Such high frequency data are not available for 

income inequality.  

 In our empirical analysis we consider both the quantity and quality of education. The 

quantity of education is measured by the share of the population with primary schooling. The 

data are from the World Bank (2016). Data on quality of education are from Hanushek and 

Woessman (2009). The quality of education is measured by the average of pupils’ PISA tests 

scores. The econometric analysis shows that both quantity and quality of education matter for 

the relationship between trade uncertainty and income inequality. Conditional on the quality 

of education, a larger share of the population with schooling significantly attenuates towards 

zero the relationship between trade uncertainty and income inequality. The same holds for the 
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quality of education: Conditional on the quantity of education, a higher value of average test 

scores significantly attenuates towards zero the positive relationship between trade 

uncertainty and income inequality.  

An explanation for why education affects the relationship between trade uncertainty 

and income inequality is that education matters for individuals’ ability to bargain. Better 

educated people tend to have better bargaining skills. The stronger the extent of trade 

uncertainty, the less it can be specified in contracts how the gains from trade are divided, i.e. 

contract incompleteness is an increasing function of trade uncertainty. Bargaining skills are 

thus particularly important when trade uncertainty is high. When only a small share of the 

population is educated, unexpected gains from trade will be unequally distributed. That is 

why trade uncertainty increases inequality in countries where only a small share of the 

population is educated.  

When we estimate our econometric model substituting trade uncertainty for bilateral 

trade we find that the coefficient on trade is statistically insignificant and quantitatively small. 

Regardless of education, trade has an insignificant effect on income distribution. This 

suggests that it is not trade per se but rather the component of trade unrelated to fundamentals 

that matters for income inequality.  Literature on trade openness and inequality is 

summarized by Harrison et al. (2011).  

Another contribution of our paper is to document that inequality is significantly 

related to education. Income inequality is significantly lower in countries with a better 

educated population. This result is consistent with theoretical models, such as, Galor and 

Zeira (1993) and Galor and Moav (2004), where investment in human capital is the 

mechanism through which income distribution affects aggregate output. 

 The remainder of the paper is organized as follows. Section 2 discusses the estimation 

strategy and data. Section 3 presents estimation results. Section 4 concludes.  

 

2 Estimation Strategy 

2.1 The Gravity Model and Trade Uncertainty 
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This section discusses estimation of a gravity model for bilateral trade. Following the work of 

Head et al. (2010) the equation is: 

log �𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
𝐺𝐺𝐺𝐺𝐺𝐺

�
𝑖𝑖𝑖𝑖

=  𝛽𝛽0 + 𝛼𝛼 log(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖) + 𝛾𝛾 log(𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑖𝑖) +

𝛿𝛿 log(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖) + 𝜃𝜃𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑖𝑖 + 𝜑𝜑𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖 + 𝜏𝜏𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖 + 𝜌𝜌𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖 +

𝜎𝜎𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 + 𝜔𝜔𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑡𝑡 + 𝜖𝜖                                                                           (1)  

Where log(Bilateral Trade/GDP)it is the ratio of exports plus imports between country 𝑖𝑖 and 

the United States, divided by nominal GDP of country  𝑖𝑖.   Populationit  is the country’s 

population. Distancei is the distance of country  𝑖𝑖 to the US (measured in kilometres). Areai 

is the country’s area (measured in square kilometres). Borderi is a dummy for countries that 

share a border with the US. Lockedi is a dummy variable for landlocked countries. Coloniali 

is a dummy variable for ex-British colonies. Freetradeit is a dummy variable for countries 

with free trade agreement with the US (dates for free trade agreements are described in Data 

Appendix Table 2).  𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖 is a measurement of the income distribution of a country's 

residents. The Gini index is included in this regression to ensure that the estimates in the 

second step (Equation 2) are not driven by reversal causality bias. The coefficients 

𝛽𝛽0,𝛼𝛼, 𝛾𝛾, 𝛿𝛿,𝜃𝜃,𝜑𝜑, 𝜏𝜏, 𝜌𝜌,𝜔𝜔  are parameters to be estimated and 𝜖𝜖  is an error term. Full data 

description and sources for all variables can be found in Data Appendix Table 1. A list of the 

154 countries used in this unbalanced panel estimation can be found in Data Appendix Table 

5. 

Following Jurado et al (2015) in defining uncertainty as an unforecastable component 

of a linear estimation we compute a residual based on the estimates of Equation 1. Trade 

uncertainty is thus the variation of the log of bilateral trade/nominal GDP that cannot be 

explained by variables that the trade literature has found to be significant determinants of 

trade.   

2.2 The Impact of Trade Uncertainty and Education on Inequality 

In this section, we describe the econometric model that we use to estimate the impact of trade 

uncertainty (derived from Equation 1) on inequality:  

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖𝑖𝑖 =  𝛽𝛽0 + 𝜋𝜋Trade Uncertainty𝑖𝑖 + ωQuality of Education𝑖𝑖 + λ Quantity of Education𝑖𝑖 

+ υTrade Uncertaintyi ∗ Quality of Education 𝑖𝑖 + 𝜒𝜒 Trade Uncertainty𝑖𝑖 ∗

Quantity of Education𝑖𝑖 +  𝜀𝜀                                                 (2) 
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Where Giniit is a measure of inequality; Trade Uncertaintyi is the inter-temporal mean of 

the residual from Equation 1. Quality of Educationi  is from Hanushek and Woessmann 

(2009). Four different measures are used: Cognitive skills, lower secondary education, basic 

education and top education. Quantity of Education𝐢𝐢  is the inter-temporal mean of the 

adjusted enrolment rate of primary school. The coefficients 𝛽𝛽0,𝜋𝜋,𝜔𝜔, 𝜆𝜆, 𝜈𝜈,𝜒𝜒 are parameters to 

be estimated and 𝜖𝜖 is an error term. Data description for all variables can be found in Data 

Appendix Table 3.  

Data available for both inequality and quantity of education is lumpy in nature and the 

only data on quality of education is time invariant. Therefore, with the main objective of 

preserving a minimal degree of freedom necessary for a robust estimation, an inter-temporal 

mean model is used.  

 

 

3 Results 

3.1 The Gravity Model  

Table 1 presents estimates of the gravity model. Results are similar to those obtained by Head 

et al. (2010). The coefficient on the log of population is positive and has an elasticity close to 

unity. The negative coefficient on distance indicates that geographical distance between 

countries reduces bilateral trade; the estimated elasticity is around -1.61. The negative 

coefficient on the log of area means that larger countries trade less across borders. The 

coefficient on the border dummy indicates that countries with shared borders with the US 

(Canada and Mexico) is not statistically significant at conventional levels. Countries with 

open sea access (dummy=0) double their bilateral trade with the US relative to land locked 

countries (dummy=1). Countries in which English is the official language trade on average 

73% more with the US relative to countries in which the official language is not English. The 

coefficient associated with colonial trade ties is statistically insignificant; this is in line with 

Head et al (2010)’s view that colonial trade ties have eroded after World War II. The positive 

coefficient on the dummy variable for free trade agreement indicates that on average 

countries with enforced free trade agreement with the US have much higher bilateral trade 

with the US, by a factor of 1.04, relative to countries without free trade agreement with the 
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US. The coefficient associated with the Gini index is statistically insignificant and very close 

to zero.  

3.2 Trade Uncertainty and Inequality 

Table 2 presents estimates of the econometric model specified in Equation 2. The R2 of the 

estimated model is around 0.5; this means that up to half of the variation in inequality can be 

explained in the baseline model by trade uncertainty, education, and the interaction between 

trade uncertainty and education. 

In the first row of Table 2, the coefficient on trade uncertainty is reported. This 

coefficient is positive and significantly different from zero at the 1% level. From the second 

and third row of Table 2 one can see that both the quantity and quality of education are 

significantly negatively related to inequality. The coefficient on the interaction term between 

trade uncertainty and quality of education is negative and statistically significant at the 1 

percent level.  

To facilitate interpretation, it is useful to compute the marginal effect of trade 

uncertainty on the Gini index. Based on the estimates in Table 2 this yields: 

 
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕

𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈
= 26.35 − 3.10(𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄 𝑜𝑜𝑜𝑜 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸. ) − 0.11(𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄 𝑜𝑜𝑜𝑜 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸. ) (3) 

 

From the above equation one can see that the marginal effect of trade uncertainty on 

the Gini is a decreasing function of education. Table 3 lists these effects for each country 

based on countries’ values of quality and quantity of education that are present in the sample. 

As one can see, for countries with low values of education trade uncertainty has a large 

positive effect on the Gini that is significantly different from zero at the 5 percent level or 

higher. For countries with relatively high values of education there is no significant effect. 

To further facilitate interpretation of equation (3) Figures 1a and 1b plot the marginal 

effect, 𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈

, on the y-axis and sample values of education on the x-axis. In Figure 

1a the marginal effect is plotted for different values of the quality of education (setting 

quantity of education at the mean value). One can see that at the sample minimum of the 

quality of education the marginal effect is around 7 while at sample maximum it is around 0. 

In Figure 1b the marginal effect is plotted for different values of the quantity of education 

(setting quality of education at the mean value). One can see that at the sample minimum of 
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the quantity of education, the marginal effect is around 11 while at sample maximum it is 

around 0. Thus, differences in the quantity of education have a larger impact on the effect that 

trade uncertainty has on income inequality than differences in the quality of education.  

World leaders have recognized the importance of increasing basic education in 

developing countries (see e.g. Hillman and Junker, 2004). Throughout the past two decades, 

Low Income Countries made significant progress in terms of increasing the share of the 

population with primary education: in the 1980s and early 1990s the average enrolment rate 

in primary school was below 50%; by the 2010s it was nearly 80%. Figure 2 shows that based 

on the estimates of equation (3), a one unit increase in trade uncertainty was associated in 

Low Income Countries with an about 9 percentage points increase in the Gini coefficient 

during the 1980s. By the 2010s this effect was below 6 percentage points. For comparison, in 

the group of Middle (High) Income Countries the effect was around 4 (0) percentage points 

during the 1980s and below 3 (0) percentage points by the 2010s. The significant progress in 

primary school enrolment in Low Income Countries thus contributed to a substantial decrease 

in the impact that trade uncertainty had on income inequality in this group of countries.  

It is noteworthy that according to Table 2 more education is associated with 

significantly less income inequality (and more so in countries with greater trade uncertainty). 

The coefficient on the quality of education is around -11.25; for quantity of education it is -

0.11. Both coefficients are significantly different from zero at the conventional significance 

levels. Quantitatively, the effect that education has on income inequality is sizable. For 

example, when the measure of trade uncertainty is set equal to zero, a 1 standard deviation 

(0.5) increase in the quality of education is associated with a decline in the Gini of around 6 

percentage points; a 1 standard deviation (16) increase in the quantity of education is 

associated with a decline in the Gini of around 2 percentage points. 

3.3 Robustness 

3.3.1 Alternative Measures of the Quality of Education 

Table 4 shows estimations of the model for three alternative measures of the quality of 

education: lower secondary, basic education and top education (see data Appendix for full 

descriptions). The coefficients on the interactions with trade uncertainty are negative and 

significantly different from zero at the 1 percent level for all three measures of the quality of 

education. In terms of overall explanatory power, the model with top education performs 
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much worse than the models with lower secondary or basic education: The R-squared is 

around 0.51 in columns (1) and (2) and around 0.39 in column (3).  

 

3.3.2 Share of Income of the Poorest 20% 

 

In Table 5 we report estimates where the dependent variable is the share of income of the 

poorest 20%.1 This measure of income inequality is inversely related to the Gini index: while 

an increase in the Gini means that inequality increases an increase in the share of income 

accrued by the poorest 20% means that inequality decreases.  

Table 5 shows that trade uncertainty is associated with a decline in the share of 

income held by the poorest 20%. The coefficient on trade uncertainty is significantly negative; 

the coefficients on the interaction between trade uncertainty and education are significantly 

positive. Trade uncertainty therefore reduces the income share of the poor but less so in 

countries where a greater share of the population is educated.  

3.3.3 Alternative Time Periods 

Table 6 shows estimation results for alternative time periods. In column (1) results are shown 

for the full sample period 1981-2013; in columns (2)-(4) results are shown for the subsample 

periods 1990-2013, 2000-2013, and 2005-2013, respectively. One can see that the 

coefficients on the right-hand-side variables do not change substantially in terms of 

magnitude or statistical significance across these sub-samples. The R-squared of the various 

sub-samples considered ranges from 0.52 to 0.59. 

3.3.4 Log of Bilateral Trade  

In Table 7 the model in Equation 2 is estimated using the log of the ratio of bilateral trade 

over GDP (instead of the residual computed from Equation (1)). The estimates in this table 

show that the coefficient on the log of the ratio of bilateral trade over GDP is statistically 

insignificant. The coefficient on the interaction with quantity of education is also statistically 

indistinguishable from zero at the conventional significance levels. The coefficient on the 

interaction between the log of trade/GDP and the quality of education is negative and 

significantly different from zero at the 1 percent significance level. At sample minimum of 

1 We also estimated the model with the share of income held by the poorest 10% as dependent variable. Results 
are similar in terms of sign, magnitude and statistical significance to those reported in Table 5. Results are not 
reported and are available upon request from the authors.  
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the quality of education (3.1) the effect of a one unit increase in trade uncertainty on the Gini 

is 2.6 percentage points; one cannot reject the hypothesis that this effect is equal to zero at the 

conventional significance levels. At sample maximum of the quality of education (5.3) the 

effect is 0.6 percentage points; and in this case too one cannot reject the hypothesis that the 

effect is equal to zero. Thus, Table 7 shows that international trade itself has no systematic 

effect on the Gini coefficient, even at low or high quantiles of education.  

3.3.5 Further robustness checks 

In this section we document further robustness checks of our benchmark model. The 

robustness checks are reported in Table 8: columns (1) and (2) show estimates for models 

with time fixed effects and random time effects, respectively; in columns (3)-(6) results are 

shown for estimations with different control variables: (3) GDP per capita, (4) GDP per 

worker, (5) capital-labour ratio, and (6) internet access. Lastly, in columns (7) and (8), 

estimations with alternative gravity models are reported including: in column (7) a gravity 

model without the control variable Gini index; and in column (8) an additional dummy 

variable for currencies pegged to the US dollar (8). The interaction between the control 

variables and trade uncertainty are also included in these estimations. The main result from 

the robustness analysis is that the coefficient on trade uncertainty is significantly positive; the 

coefficient on the interaction between trade uncertainty and education is significantly 

negative. The adjusted R-squared continues to be around 0.5 in all of these specifications 

suggesting that not much additional explanatory power is gained from these alternative model 

specifications.  

 

4. Conclusion 

This study investigated the unexplored influence of trade uncertainty and its interaction with 

education on income inequality. For this purpose a panel data model was estimated for 61 

countries for the period 1981-2013. Results show that, on average, trade uncertainty increases 

inequality while both quantity and quality of education reduce inequality. Using a model that 

includes an interaction term between education and trade uncertainty, it is observed that 

education reduces the impact of trade uncertainty on inequality: in countries that perform 

poorly along various measures of education, greater trade uncertainty is associated with a 

large increase in income inequality; in countries that are leaders in education, trade 
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uncertainty has no significant effect on income inequality. Developing countries have made 

significant progress throughout the past two decades in increasing the quantity of basic 

education: According to our findings this has significantly contributed to reducing the impact 

of trade uncertainty on income inequality in these countries.  
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Figure 1. Effect of Trade Uncertainty on Inequality 

a.                                                      b. 

  
The figure is based on equation (3). Figure 1a plots the effect of trade uncertainty on inequality (y-axis) against 
sample values of the quality of education (x-axis); quantity of education is set at sample mean. Figure 1b plots 
the effect of trade uncertainty on inequality (y-axis) against sample values of the quantity of education (x-axis); 
quality of education is set at sample mean. 
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Figure 2: Effect of Trade Uncertainty on Inequality  
(Low, Middle, and High Income Countries) 

 
The figure is based on equation (3). To generate the figure: (i) the quality of education parameter (cognitive 
skills) has been fixed at the average sample value for high income countries (4.95), middle income countries 
(4.33), and low income countries (3.88); (ii) primary school enrolment rates are used for the (group average) 
values for different years (time-variant). Income groups are per World Bank definition. 
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Table 1: Determinants of Bilateral Trade/GDP 
 

Dependant Variable: Log(Bilateral Trade/GDP) 
  
      Log (Population) 1.001*** 

(0.037) 
-1.610*** 

(0.075) 
-0.068** 
(0.028) 
0.188 

(0.321) 
-0.994*** 

(0.088) 
0.734*** 
(0.023) 
-0.238 
(0.184) 

1.037*** 
(0.168) 
-0.002 
(0.006) 

 Log (Distance) 
 
Log (Area) 
 
Border 
 
Locked 
 
Language 
 
Colonial 
 
Freetrade 
 
Gini Index 

R2 0.65 
0.64 
1171 
29 
154 

Adj R2 
Observations 
Periods (Years) 
Cross section (Countries) 

Note: Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively. 
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Table 2: Trade Uncertainty, Education, and Inequality 

Dependant Variable: Gini Index 
     

Trade Uncertainty 26.352*** 
(3.833)     

Quality of Education -11.253*** 
(0.568)     

Quantity of Education -0.193*** 
(0.052)     

Trade Uncertainty ∗ Quality of Education -3.100*** 
(0.481)     

Trade Uncertainty ∗ Quantity of Education -0.112** 
(0.031) 

R2 0.519 
Adj R2 0.515 
Observations  635 
Periods (Years) 32 
Cross section (Countries) 61 

Note: Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

15 
 



Table 3: Predicted Effect of Trade Uncertainty on the Gini coefficient for Individual 
Countries 

 
Country Quantity of 

Edu. 
Quality 
of Edu. 

Predicted 
Effect 

 Country Quantity of 
Edu. 

Quality 
of Edu. 

Predicted 
Effect 

Morocco 72.26 3.33 7.90***  China 92.5 4.94 0.63** 
Ghana 70.62 3.6 7.25***  Bulgaria 96.8 4.79 0.61** 
South Africa 91.96 3.09 6.43***  Lithuania 97.23 4.78 0.60** 
Peru 92.18 3.13 6.28***  Malaysia 96.54 4.84 0.49** 
Nigeria 66.72 4.15 5.98***  Latvia 97.74 4.8 0.48** 
Brazil 83.16 3.58 5.90***  Italy  99.26 4.76 0.44** 
Philippines 92.37 3.65 4.65***  Russia Fed. 95.5 4.92 0.36 
Botswana 96.01 3.64 4.274***  Norway 98.83 4.83 0.26 
Albania 92.3 3.79 4.23***  Poland 98.81 4.84 0.23 
Colombia 83.55 4.15 4.09***  Ireland 94.85 4.99 0.21 
Turkey 94.68 3.79 3.95***  Spain 99.67 4.83 0.17 
Indonesia 96.47 3.88 3.48***  Hungary 94.85 5.05 0.03 
Jordan 96.38 4.26 3.31***  Slovenia 96.98 4.99 -0.02 
Argentina 98.43 3.92 3.13***  Denmark 97.91 4.96 -0.03 
Mexico 96.71 4 3.08***  Iceland 98.59 4.94 -0.04 
Macedonia 93.03 4.15 3.07***  UK 98.62 4.95 -0.08 
Egypt  96.63 4.03 2.99***  Slovak Rep. 96.51 5.05 -0.15 
Tunisia 94.43 4.13 2.93***  Germany 99.14 4.96 -0.17 
Iran 92.6 4.22 2.85***  Belgium 97.24 5.04 -0.2 
Uruguay 91.34 4.3 2.75***  Australia 96.21 5.09 -0.24 
India 92.77 4.28 2.65***  Switzerland 98.75 5.01 -0.28 
Armenia 88.69 4.43 2.64***  Sweden 98.74 5.01 -0.28 
Cyprus 88.92 4.54 2.28***  Netherland 96.11 5.11 -0.29 
Chile 93.68 4.05 3.26***  France 98.03 5.04 -0.29 
Moldova 92.41 4.53 1.92***  Canada 96.47 5.13 -0.39 
Portugal 92.02 4.56 1.87***  Austria 94.42 5.09 -0.43 
Luxembourg 91.51 4.64 1.67***  Swaziland 97.02 5.14 -0.49 
Serbia 97.35 4.45 1.61***  Estonia 96.82 5.19 -0.63 
Romania 95.31 4.56 1.50***  Finland 98.57 5.13 -0.63 
Israel 97.53 4.69 0.85***  Japan 99.92 5.31 -1.34 
Greece 96.48 4.61 0.84***      
Note: *** and ** denotes that the predicted (percentage point) effect on the Gini coefficient of  a 1 unit increase 
in trade uncertainty is significantly different from zero at the 1% and 5% level, respectively. 
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Table 4: Trade Uncertainty, Education, and Inequality  
Dependant Variable: Gini Index 

 
 Measure of Quality of Education 
 Lower Secondary 

Education 
Basic Education Top Education 

 (1) (2) (3) 
    
Trade Uncertainty 26.356*** 

(2.996) 
17.443*** 

(3.407) 
14.554*** 

(2.735)     
Quality of Education -10.408*** 

(0.796) 
-28.718*** 

(1.877) 
-138.945*** 

(13.146)     
Quantity of Education -0.183*** 

(0.073) 
-0.282*** 

(0.063) 
-0.160** 
(0.072)     

Trade Uncertainty
∗ Quality of Education 

-2.624*** 
(0.591) 

-11.219*** 
(1.418) 

-26.723*** 
(5.653)     

Trade Uncertainty
∗ Quantity of Education 

-0.138*** 
(0.037) 

-0.076** 
(0.039) 

-0.121*** 
(0.029) 

R2 0.507 0.506 0.388 
Adj R2 0.503 0.501 0.383 
Observations  635 635 635 
Periods (Years) 32 32 32 
Cross section (Countries) 61 61 61 

Note: Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively. 
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Table 5: Trade Uncertainty, Education, and Inequality 
Dependant Variable: Income Held by the Poorest 20% 

 
      Trade Uncertainty   -5.341*** 

(0.512) 
2.263*** 
(0.105) 

0.029*** 
(0.012) 

0.627*** 
(0.088) 

0.023*** 
(0.005) 

 Quality of Education   
 
Quantity of Education  
 
 
 
 Trade Uncertainty∗ Quality of Education 
 
Trade Uncertainty∗ Quantity of Education 
 

R2 0.434 
Adj R2 0.429 
Observations 635 
Periods (Years) 32 
Cross section (Countries) 61 

Note: Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively. 
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Table 6: Trade Uncertainty, Education, and Inequality 
Dependant Variable: Gini Index 

 
 Subsamples 
 1981-2013 

(1) 
1990-2013 

(2) 
2000-2013 

(3) 
2005-2013 

(4) 
Trade Uncertainty 26.352*** 

(3.833) 
27.469*** 

(3.267) 
25.250*** 

(3.691) 
25.755*** 

(2.928) 
     
Quality of Education -11.253*** 

(0.568) 
-10.315*** 

(0.439) 
-10.322*** 

(0.361) 
-9.762*** 

(0.419) 
     
Quantity of Education -0.193*** 

(0.052) 
-0.270*** 

(0.052) 
-0.284*** 

(0.052) 
-0.300*** 

(0.040) 
     
Trade Uncertainty
∗ Quality of Education 

-3.100*** 
(0.481) 

-3.793*** 
(0.296) 

-3.919*** 
(0.196) 

-3.836*** 
(0.192) 

     
Trade Uncertainty
∗ Quantity of Education 

-0.112** 
(0.031) 

-0.092** 
(0.036) 

-0.063** 
(0.031) 

-0.074*** 
(0.026) 

R2 0.519 0.565 0.589 0.585 
Adj R2 0.515 0.562 0.585 0.579 
Observations  635 584 467 344 
Periods (Years) 32 24 14 9 
Cross Section (Countries) 61 61 61 60 

Note: Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively. 
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Table 7: Trade Uncertainty, Education, and Inequality 
Dependant Variable: Gini Index 

     
log (Bilateral Trade/GDP) 5.507 

(4.84)     
Quality of Education -16.641*** 

(1.824)     
Quantity of Education -0.334*** 

(0.031)     
log (Bilateral Trade/GDP) ∗ Quality of Education -0.929*** 

(0.345)     
log (Bilateral Trade/GDP) ∗ Quantity of Education -0.001 

(0.050) 
R2 0.539 
Adj R2 0.55 
Observations  601 
Periods (Years) 29 
Cross section (Countries) 61 

Note: Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively. 
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Table 8: Trade Uncertainty, Education, and Inequality 
 Alternative Est. Methods  Additional Control Variables  Alternative Gravity 

Equation 
 (1) (2)  (3) (4) (5) (6)  (7) (8) 

Trade Uncertainty 24.061*** 
(3.586) 

26.311*** 
(3.079) 

 25.654*** 
(3.166) 

26.160*** 
(3.132) 

25.818*** 
(4.062) 

25.785*** 
(2.83) 

 26.856*** 
(2.621) 

27.176*** 
(2.887) 

Quality of Education -10.999*** 
(0.779) 

-11.244*** 
(0.762) 

 -10.859*** 
(0.829) 

-11.368*** 
(0.796) 

-11.146*** 
(0.851) 

-11.094*** 
(0.804) 

 -10.826*** 
(0.864) 

-10.666*** 
(0.721) 

Quantity of Education -0.196*** 
(0.076) 

-0.192*** 
(0.069) 

 -0.194*** 
(0.073) 

-0.186*** 
(0.069) 

-0.199*** 
(0.072) 

-0.183*** 
(0.069) 

 -0.165*** 
(0.067) 

-0.147** 
(0.054) 

Trade Uncertainty ∗ Quality of Edu. -3.066*** 
(0.574) 

-3.039*** 
(0.566) 

 -2.053*** 
(0.655) 

-3.006*** 
(0.571) 

-2.113*** 
(0.633) 

-2.713*** 
(0.594) 

 -2.587*** 
(0.552) 

-2.535*** 
(0.580) 

Trade Uncertainty ∗ Quantity of Edu. -0.089*** 
(0.034) 

-0.112*** 
(0.032) 

 -0.144*** 
(0.032) 

-0.116*** 
(0.032) 

-0.144*** 
(0.031) 

-0.117*** 
(0.029) 

 -0.147*** 
(0.031) 

-0.163*** 
(0.026) 

GDP per Capita - -  -0.001*** 
(0.000) 

- -   - - 

GDP per Capita ∗ Trade Uncertainty 
 

- -  -0.001 *** 
(0.000) 

- -   - - 

GDP per Worker - -  - 0.001*** 
(0.000) 

-   - - 

GDP per Worker ∗ Trade Uncertainty 
 

- -  - 0.001*** 
(0.000) 

-   - - 

Capital/Ratio      -0.001** 
(0.000) 

    

Capital/Ratio ∗ Trade Uncertainty 
 

     -0.001*** 
(0.000) 

    

Internet Users       -0.038 
(0.023) 

   

Internet Users ∗ Trade Uncertainty 
 

      -0.043*** 
(0.016) 

   

R2/Adj. R2 0.547/0.519 0.518/0.514  0.554/0.549 0.522/0.517 0.549/0.544 0.528/0.523  0.501/0.497 0.532/0.535 
Observations/Years/Countries 635/32/61 635/32/61  635/32/61 635/32/61 635/32/61 635/32/61 635/32/61 635/32/61 635/32/61 

Alternative estimation methods: (1) fixed time and (2) random time period estimations. Adding as a control variable: (3) GDP per capita, (4) GDP per worker and (5) capital-
labour ratio, (6) Internet users per 100 people and its (respected) interaction terms with trade uncertainty. Alternative gravity equation; (7) excluding the Gini index and (8) an 
including a dummy variable for countries which use US dollars as an official currency following Novy (2013). The data to create this dummy is from Ilzetski et al (2010), 
results reported in (8) are when the dummy variable takes the value of 1, if the country of reference have adopted the US currency as the official currency  (described as 
exchange rate arrangement with no separate legal tender). Huber robust standard errors (shown in parentheses) are clustered at the country level. *** and ** denotes 
significance at the 1% and 5% level, respectively.
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Data Appendix Table 1. Description of Variables (Equation 1) 
 
Dependant Variable 
Variable Description Source 
   

log �
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
�
𝑖𝑖𝑖𝑖

 
Logarithm of bilateral exports plus imports between 
country 𝑖𝑖  and the US divided by nominal gross 
domestic product. 

The US   
Census 
Bureau 
and WDI 

Independent Variables 
Variable Description Source 
   
Populationit Country’s   𝑖𝑖   population.  All residents regardless of 

legal status or citizenship. 
WDI 

Dististancei Distance of country  𝑖𝑖 to the US (population-weighted 
great circle distance between large cities of the two 
countries), measure in kilometres. 

CEPII 
 

Areai Country’s area measure in square kilometres CEPII 
Borderi Dummy variable which takes the value of 1 if the 

country has a border with the US and 0 otherwise 
CEPII 

Lockedi Dummy variable which takes the value of 1 if the 
country has access to open sea and 0 otherwise. 

CEPII 

Coloniali Dummy variable which takes the value of 1 if country 
𝑖𝑖  has beena British colony  and 0 otherwise 

CEPII 

Freetradeit: Dummy variable which takes the value of 1 if 
country 𝑖𝑖  has  a free trade agreement with the US and 
0 otherwise (see dates in table 2)  

WTO 

Note: WDI: World Bank Indicators, CEPII: Centre d'Etudes Prospectives et d'Informations Internationales. 
WTO: World Trade Organization. 
 
Data Appendix Table 2. Free Trade Agreements Dummy Variable Dates 
 
Countries Free Trade Agreement with 
the US 

Date of Agreement 
Entered into Force 

Dummy Variable 

Australia January 1, 2005. 2005-End sample 
NAFTA: Canada-Mexico January 1, 1994. 1994-End sample 
Chile January 1, 2004 2004-End sample 
Colombia May 1, 2012 2012-End sample 
Israel April 22, 1985 1985-End sample 
Jordan December 7, 2001 2002-End sample 
Morocco January 1, 2006 2006-End sample 
Panama October 31, 2012 2013-End sample 
Peru February 1, 2007 2007-End sample 
Central America (Costa Rica, Dominican 
Rep. Honduras, El Salvador and 
Nicaragua) 

October 2012 2013-End sample 
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Data Appendix Table 3. Description of Variables (Equation 2)  
Dependant Variable 
Variable Description Source 
   
Giniit 
or 

Measure the extent to which the distribution of 
income among individuals or households 
within an economy deviates from a perfectly 
equal distribution. 

WDI 

L20it Percentage share of income of the poorest 20% 
of population. 

WDI 

   
Independent Variables 
Variable Description Source 
   
Trade Uncertaintyi 
 

Residual of Equation 1 Equation 1 

 
Quantity of Educationi  
(Adjusted Enrolment 
Rate (Primary))  

 
Total number of students of the official 
primary school age group who are enrolled at 
primary education, expressed as a percentage 
of the corresponding population. 

 
WDI 
 
 
 
 

Quality of Education Measures 
 

 

Cognitive Skills Average test score in math and science, 
primary through end of secondary school, all 
years (scaled to PISA scale divided by 100). 

Hanushek  and 
Woessmann 
(2009) 

Lower Secondary 
Education 

Average test score in math and science, only 
lower secondary, all years (scaled to PISA 
scale divided by 100). 

Hanushek  and 
Woessmann 
(2009) 

Basic Education Share of students reaching basic literacy 
(based on average test scores in math and 
science, primary through end of secondary 
school, all years). 
 

Hanushek  and 
Woessmann 
(2009) 

Top Education Share of top-performing students (based on 
average test scores in math and science, 
primary through end of secondary school, all 
years). 
 

Hanushek  and 
Woessmann 
(2009) 
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Data Appendix 4. Description of Variables (Robustness Analysis) 
Additional Control Variables  
Variable Description Source 
GDP per Capita  Gross domestic product divided by midyear 

population. Data are in current U.S. dollars. 
WDI 

GDP per Worker GDP per person employed is gross domestic 
product (GDP) divided by total employment in 
the economy. Purchasing power parity (PPP) 
GDP is GDP converted to 2011 constant 
international dollars using PPP rates.  

WDI 

Capital-Labour Ratio Is approximated by multiplying gross capital 
formation (as % of GDP) times GDP (PPP) 
international dollars. Results are divided by 
people employed (inter-temporal average) in the 
country.  

WDI 

Official currency (US 
dollar) 

Dummy variable which takes the value of 1 if 
the country of reference has adopted the US 
dollar as an official currency and 0 otherwise. 

Ilzetski, 
Reinhart, and 
Rogoff  (2010) 

Internet users (per 
100 people)  

Internet users are individuals who have used the 
Internet (from any location) in the last 12 
months. Internet can be used via a computer, 
mobile phone, personal digital 

 
 
WDI 
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Data Appendix Table 5. List of Countries (Equation 1) 
 
Albania El Salvador Malawi Sri Lanka 
Algeria Estonia Malaysia St. Lucia 
Angola Ethiopia Maldives Sudan 
Argentina Fiji Mali Suriname 
Armenia Finland Mauritania Swaziland 
Australia France Mauritius Sweden 
Austria Gabon Mexico Switzerland 
Azerbaijan Gambia, The Micronesia, Fed. Sts. Syrian Arab Republic 
Bangladesh Georgia Moldova Tajikistan 
Belarus Germany Mongolia Tanzania 
Belgium Ghana Montenegro Timor-Leste 
Belize Greece Morocco Togo 
Benin Guatemala Mozambique Tonga 
Bhutan Guinea Namibia Trinidad and Tobago 
Bolivia Guinea-Bissau Nepal Tunisia 
Bosnia and Herz. Guyana Netherlands Turkey 
Botswana Haiti Nicaragua Turkmenistan 
Brazil Honduras Niger Uganda 
Bulgaria Hungary Nigeria Ukraine 
Burkina Faso Iceland Norway United Kingdom 
Burundi India Pakistan Uruguay 
Cabo Verde Indonesia Palau Uzbekistan 
Cambodia Iran, Islamic Rep. Panama Venezuela, RB 
Cameroon Ira Papua New Guinea Vietnam 
Canada Ireland Paraguay Zambia 
Central African Rep. Israel Peru  
Chad Italy Philippines  
Chile Jamaica Poland 
China Japan Portugal 
Colombia Jordan Romania 
Comoros Kazakhstan Russian Federation 
Congo, Dem. Rep. Kenya Rwanda 
Congo, Rep. Kiribati Samoa 
Costa Rica Kosovo Sao Tome and Prin. 
Cote d'Ivoire Kyrgyz Republic Senegal 
Croatia Lao PDR Serbia 
Cyprus Latvia Seychelles 
Czech Republic Lesotho Sierra Leone 
Denmark Liberia Slovak Republic 
Djibouti Lithuania Slovenia 
Dominican Republic Luxembourg Solomon Islands 
Ecuador Macedonia, FYR South Africa 
Egypt, Arab Rep. Madagascar Spain 
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Data Appendix Table 6. List of Countries (Equation 2) 
 
Albania Estonia Latvia Russia Federation 
Argentina Finland Lithuania Serbia 
Armenia France Luxembourg Slovak Republic 
Australia Germany Macedonia Slovenia 
Austria Ghana Malaysia South Africa 
Belgium Greece Mexico Spain 
Botswana Hungary Moldova Swaziland 
Brazil Iceland Morocco Sweden 
Bulgaria India Netherland Switzerland 
Canada Indonesia Nigeria Tunisia 
Chile Iran, Islamic Rep. Norway Turkey 
China Ireland Peru United Kingdom 
Colombia Israel Philippines Uruguay 
Cyprus Italy  Poland  
Denmark Japan Portugal  
Egypt, Arab Rep Jordan Romania  
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Data Appendix Table 7. Descriptive Statistics  
 
Variable  Equation 

Number 
Mean Minimum Maximum Standard 

Deviation 
Dependant: 

log �
Bilateral trade

NGDP
�
it

 
1 -7.72 -1.21 -15.77 2.69 

Giniit 2 39.83 16.23 99.91 10.30 
L20it - 6.274 0.26 13.37 2.326 

 
Independent Variables: 
log (Populationit) 1 15.71 11.00 21.03 1.84 
log (Dististancei) 1 9.06 6.04 9.70 0.54 
log (Areai) 1 11.85 6.13 16.61 2.09 
Trade Uncertaintyi 2 -0.14 -4.15 4.16 1.63 
Quantity of Educationi: 2 85.17 33.39 99.92 16.10 
 
Quality of Education (Alternative Measures) 
Cognitive Skills 2 4.51 3.09 5.31 0.55 
Lower Secondary Education 2 4.49 2.68 5.39 0.59 
Basic Education 2 0.75 0.18 0.97 0.20 
Top Education 2 0.05 0.00 0.17 0.04 
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