
 1

Analyzing Bilateral Trade Barriers under Global Trade Context: A 

Gravity Model Adjusted Trade Intensity Index Approach∗ 

Bo Chen+ and Yao Li$ 

Abstract: There are two strands of approaches gauging bilateral trade barriers: the gravity 

models and the trade intensity index. In this paper we integrate these two approaches by 

developing a new index of trade intensity based on gravity model. This so called Gravity Model 

Adjusted Trade Intensity Index can reflect the short run trade barriers while controlling for the 

long run ones under global trade context. Based on 182 countries’ export data during 1988-2005, 

we first estimate the expected bilateral trade level using a gravity model which also considers 

comparative advantage effects. Then we apply the GMATI index for China. While conventional 

trade intensity index shows that China trades less than its expected level, our GMATI index 

nevertheless suggests the opposite in most cases. It indicates that after considering the effect of 

country characteristics such as distance, economic size and comparative advantage, China’s 

world trade face less trade barriers than the world average level. 
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1. Introduction 

How to measure trade barriers (both tariff and non-tariff) between country pairs is one of the 

central questions in international trade. We argue that the trade barriers can be decomposed into 

two parts: the “objective” barriers whose impacts can only be reduced in the long run, such as 

distance and other geographical characteristics, similarity in economic structure, and other 

relevant cultural and historical relationship and so on; the “subjective” barriers which can be 

reduced or even removed in the short run, including tariff barriers and non-tariff barriers such as 

green and blue barriers. Therefore, what concerns the researchers and policy-makers the most are 

the subjective barriers. An indicative measure for trade barriers should consider the subjective 

barriers (both tariff and nontariff) comprehensively while controlling the impacts of the objective 

barriers and other relevant factors.  

Many attempts have been made towards measuring the impact of subjective barriers between 

country pairs. In general, they can be categorized into two strands of literatures. Drysdale and 

Garnaut (1982) did a literature survey and identified two approaches for systematic studies of 

bilateral trade: the gravity model introduced by Linder (1961), Tinbergen (1962) and Linnemann 

(1966), and the trade intensity index approach developed by Brown (1949) and Kojima (1964).  

The trade intensity index (TII) approach evaluates bilateral trade status based on both a 

country’s global trade status and its trade partner’s economy size. The application of TII is 

straightforward: it has a threshold value of unity. When TII of any bilateral trade is above unity, 

we deem the two nations are favored trade partners to each other and vice versa if TII is below 

unity. However, TII is criticized for mixing the impacts of subjective barriers with the objective 

ones. For example, Ng and Yeats (2003) found that 62% of the TII variations can be explained 

by distance. That is, countries nearby tend to have high TII (i.e. tend to be above unity) whereas 

countries far away have low TII (i.e. tend to be below unity). 
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Widely applied in empirical trade studies, the family of gravity models takes into account of 

the objective barriers and to some extent, the subjective barriers as well. However, the 

conventional gravity model cannot serve as a satisfactory measure for bilateral trade barriers 

since the bilateral trade predicted from gravity models can at best answer whether there are short 

run barriers (relative to the world average level) by comparing the actual trade value with its 

predicted value.  Nevertheless it cannot answer further to what extend the barriers are. 

In this paper we integrate these two approaches by developing a new index of trade intensity 

based on a gravity model. This so called “Gravity Model Adjusted Trade Intensity Index” 

(GMATII) can reflect the short run trade barriers while controlling for the long run ones under 

global trade context.  

The rest of this paper is organized as follows. In the second section, we introduce our 

methodology and the construction of GMATII. Section 3 shows the data and descriptive statistics. 

Section 4 presents the regression results and applies the GMATII for China. Concluding remarks 

are in section 5. 

 

2. Methodology 

   2.1. The Intensity Approach 

The intensity approach [Kunimoto (1977), Vollrath (1991)] which takes each country’s 

total imports and exports as given, divides the determinants of international trade into two 

categories: those which influence the levels of total imports and exports of the countries in the 

world and those which influence their geographical distribution. It then assumes a hypothetical 

world in which the “subjective” of trade determinants is absent, or in other words, that the 

hypothetical world consists of countries with no “geographic specialization” in international 

trade. A country’s total trade is distributed among countries according to the partner country’s 
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share in world trade. Symbolically, the hypothetical trade flows from country i to country j ( ijx ) 

would be1: 
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where ijx  is country i’s exports to country j in the hypothetical world, iWx  is country i’s total 

exports, Wjx  is country j’s total imports and WWx  is the total world imports. 

However, the actual trade flows from country i to country j are in general different from 

the hypothetical value indicated in equation (1). This is because of the presence of trade barriers 

that distort the direction of international trade flows. When the deviation is expressed by their 

ratio, we obtain the geographic trade intensity index ( ijT ):  
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The trade intensity index gauges trade levels between country i and j in relation to country j’s 

average trade share across all countries of the world. The index is unity if the actual trade flow is 

equal to the hypothetical one. And it indicates that the actual bilateral trade inflow of a country 

with its trade partners is less (more) intensive than its world average level if the index is below 

(above) unity. The intensity approach overcomes the economy-size problem encountered in 

cross-country comparisons of trade shares and is convenient for comparing the bilateral trade 

tendencies. Therefore is often referred to as an indicator of bilateral trade statues and barriers.  

                                                            

1 Brown (1949) and Kunimoto (1977) also defined an adjusted version of this formula: ( )WiwwWjiWij xxxxx −⋅= , 

because a country cannot trade internationally with itself and its trade can only be distributed among all other 

countries. The adjusted version is superior to the one we use in this paper. However, the two definitions yield similar 

results in terms of comparing the intensities of one country’s export to its trading partners. In this paper, formula (1) 

is used to simplify the calculations. Also refer to Yamazawa (1971) for detailed information. 
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Nevertheless, in determining the intensity of trade between countries, the trade Intensity 

Index cannot reflect the effects of any country’s characteristics other than economy size. For 

example, it cannot detect whether a country that is trading more than another has similar 

characteristics. Empirical and theoretical studies [Deardorff (1995), Frankel (1997), Rose (2004)] 

have revealed that similar countries that are near to each other, share a common border, or have a 

close cultural relationship, should be expected to have more “intense” trade relations than those 

that are geographically or culturally distant. These factors are known as objective resistance 

[Drysdale and Garnaut (1982)]. To account for the effects of countries’ characteristics on 

bilateral trade, gravity model is usually a better choice. 

2.2. GMATI with Comparative Advantage Effect 

We first estimate each country’s expected trade values ( ijx̂ , exports or imports) according 

to the gravity model. The estimated trade values are then used to calculate the expected trade 

intensity between two countries, given that all countries trade as predicted by the gravity model: 
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The GMATI index is defined as ijij TT ˆ/ , where ijT  is the traditional trade intensity index 

defined by eq (2). This index measures the trade intensity caused by geographic specialization 

factors (including tariff and non-tariff barriers) that cannot be explained by gravity model. Thus 

an index value greater (less) than 1, i.e. the trade intensity is above (below) the expected level 

after considering the factors in gravity model,  suggests that bilateral trade faces less (more) trade 

barriers than the world average level. 
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However, though gravity model has achieved a great success in empirical studies (good fit in 

data), it has been criticized by lack of theoretical foundation (Baldwin and Taglioni, 2006). First, 

the essential assumption of independent bilateral trade flow is too extreme [Anderson and 

Wincoop (2003)]. Intuitively, the more resistant to trade with all others an economy is, the more 

it is pushed to trade with a given bilateral partner. This is known as “multilateral resistance.”  

According to Baldwin and Taglioni (2006), we add national dummies for exporters and 

importers respectively to alleviate the impact of “multilateral resistance.”  However, due to the 

structure of GMATII as in eq.(3), the multilateral resistance effects may not affect our index 

since the resistance effects appears in both the numerator and denominator and thus offset each 

other to a large extent. Second, the gravity models have a serious “omitted variable” problem: 

the economic structural similarity is not considered in these models. However, countries with 

similar economic structure usually trade less. To address this problem, we use the Balassa Index 

of Revealed Comparative Advantage (BIRCA) in the gravity model to control for economic 

structure similarity.  

Our specification of the gravity equation is as follows:  
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where i denotes the exporter, j denotes the importer, and t denotes year. The dependent 

variable, jtiI , , denotes the value exports of country i to country j at time t. The independent 

variables on the left hand side include four groups divided by the square brackets. 2  

                                                            
2 The rationale for the inclusion of particular variables and expectations regarding their relationship to trade levels is 

widely discussed in the literature developing and applying the gravity model of trade, for example see discussions in 

Linneman (1966), Krugman (1991), and Frankel (1997). 
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The first group contains the typical variables included in gravity model. It contains 

geographic distance between countries, countries’ economic and geographic size. jiD ,  is the 

distance between capital cities of the country pair ij, which is expected to have a negative 

association with trade level. 1−tY  is real GDP (in constant year 2000 dollars). This variable enters 

the model with a one year lag to address potential endogeneity between trade levels and GDP. 

Area  is the land area (in square kilometers). Countries with greater GDP, smaller land areas are 

expected to trade more because of greater production capability and limited resources availability.  

Recent studies have found that institutional environment can be crucial determinants for a 

country’s trade volume and pattern.  Therefore, we also include variables that can measure a 

country’s institutional environment in the first group. Fin is a categorical variable that describes 

a country’s foreign exchange rate regime. Following Ilzetzki, Reinhart and Rogoff (2008), we 

classify countries’ foreign exchange regime into four categories. Countries with greater value of 

Fin have more flexible foreign exchange rate regimes. More flexible foreign exchange regime 

increases foreign exchange rate risk, thus may negatively affect trade flow. On the other side, 

freely floating exchange rate indicates more liberalized financial system which can encourage 

greater trade flows. we include the variable Furthermore, we include a variable “Law” as the 

proxy for institutional environment. As widely applied in related literature (Leeson, 2008), Law 

is measured by the number of days required to enforce a contract which can reflect a country’s 

quality of contract enforcement. However, as suggested in Anderson and Young (2006), better 

contract enforcement may have either positive or negative effects on trade flows. It can benefit 

traders by attracting potential counter-parties, but harms them by impeding their exit from 

unfavorable contracts.  
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 The second group of variables in our gravity equation captures countries’ geographic 

characteristics, besides the distance between the trading countries that is expected to influence 

their trading costs and level of trade. ,Landl Cont and Island  are binary variables which is unity 

if a country is landlocked,  country i and j border one another, and is a small island country, 

respectively.  

The third group of variables captures cultural distance such as shared history and 

linguistic ties between countries that may positively affect the country pairs’ trade relationship. 

Smctry  is a binary variable which is unity if country i and j belonged to the same country 

between 1988 and 2005.3 Lang  is a binary variable which equals 1 if i and j share a common 

language. Colony  is a binary variable which equals 1 if country i ever established a colony in 

country j or vice versa. Comcol  is a binary variable which is unity if i and j were colonies of the 

same colonial power. 45Col  is a binary variable which is unity if i and j had a colonial 

relationship after 1945 (i.e. the end of WWII).  

In the fourth group, Balassacorr is the correlation coefficients of country pairs’ BIRCA 

at 3-digit SITC industry level. According to De Benedictis and Tamberi (2001), country i’s 

BIRCA in industry s is defined as  
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where isX is country i’s exports in industry s, wsX is the world’s exports in industry s, 

iX and wX are the country or the world’s total exports respectively. It can be interpreted as 

country i’s share of industry s exports in the world 
ws
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, normalized by its share of total exports 

in the world 
w
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X

. The BIRCA measures the relative advantage or disadvantage of country i in 

                                                            
3  With the breakup of the Former Soviet Union, Yugoslavia, and other countries, several new countries were 

formed after 1985 resulting in interrupted time series data. 
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industry s as evidenced by trade flows. If 0 < BIis < 1, the country has comparative disadvantage 

in industry s; otherwise, this country has comparative advantage in industry s. However, to 

incorporate the comparative advantage effect in our gravity model, we need summarize the 

industrial level comparative advantages to country level. We thus use the so called “Balassa 

correlation” (denoted as Balassacorr) to summarize the country level comparative advantage 

effect between country pairs. The observation of Balassacorr for country pair i and j in year t is 

defined as 

),(1 jsis
n
sijt BIBItcoefficienncorrelatiorBalassacor ==     (6) 

where n is the number of industries. If the value of Balassacorrijt closes to 1, it indicates that 

country i and country j has similar industrial structure of comparative advantage in year t. If the 

value of Balassacorrijt closes to -1, it indicates that country i and country j has complementary 

industrial structure of comparative advantage in year t. It is therefore expected that Balassacorr 

has negative effects on bilateral exports.  

Lastly, jti ,ε  represents model error and the effect of other influences on bilateral trade 

that are omitted. Country specific dummies are introduced into the regression as suggested by 

Anderson and Wincoop (2003) to address the multilateral resistance problem.4 

 

3. Data Sources and Regression Results 

                                                            
4 As Baldwin and Taglioni (2006) have argued, country pair dummies are superior to country dummies in panel data 

regression due to the existence of time-series bias. However, inclusion of the country pair dummies makes it 

impossible to estimate the coefficients of the time-invariant variables, such as distance. Since our study does not 

focus on the effect of time-variant policies, country dummies are used in our regressions. Each country has two 

specific dummies (e.g., Chinaex and Chinaim for China). The value of Chinaex (Chinaim) equals 1 if the exporter 

(importer) is China, and otherwise equals 0.   
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Our data on exports used in the estimates are drawn from World Trade Analyzer 2008 

(WTA), a trade database provided by the International Trade Division of Statistics Canada 

(ITDSC) 5 . It contains adjusted United Nations Conference on Trade and Development 

(UNCTAD) source data on over 200 countries’ international trade activities at a four-digit level 

of Standard International Trade Classification (Rev. 2) from 1988. An important feature of this 

data is that the recorded imports and exports of trading countries are rectified so that exports 

reported by the exporting country are consistent with the imports reported by the importing 

country, which is not the case in the original UN-COMTRADE data upon which the WTA data 

is based. Since the WTA cleans and corrects data to ensure concordance between exports to 

country B reported by country A and imports from country A reported by country B, regressions 

run on exports or imports can produce equivalent results.  We estimate our models for exports, 

which follows standard practice. 

Data on distance between trading countries and related geographic characteristics are 

obtained from the Centre d’Etudes Prospectives et d’Informations Internationales (CEPII) 

database. 6  The database incorporates geographical variables for 225 countries, including 

information on distance between the capital and largest cities of each pair of countries, and 

dummy variables indicating whether a country is landlocked, and whether pairs of countries are 

contiguous or share a common language or post-WWII colonizer. Combining the CEPII data 

with detailed data on trade from the WTA yields a panel of 32,942 country pairs during the 

period 1988 to 2005. Data for foreign exchange rate regime are from Dataset for Ilzetzki, 

Reinhart and Rogoff (2008). Data sources of other variables used in our gravity model estimates 

                                                            
5 ITDSC has stopped updating WTA data since 2008. 
6 Available online at http://www.cepii.fr/anglaisgraph/bdd/distances.htm(last accessed on February 14, 2009)  
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include: the World Bank’s World Development Indicators (WDI 2008), the Asian Development 

Bank’s Key Indicators (KI 2008).7  

Finally, the BIRCA is calculated based on UNCTAD data SITC-3 level from 1988 to 2005.  

Table 1 reports the Balassacorr between China and its 10 major trade partners. It shows that 

from 1988 to 2005, China has less complementary or more similar structure with the U.S., Japan, 

Korea, Singapore, but the opposite with India, France. The rest perform somewhat complex 

industrial structure compared to China dynamically.  

[insert table 1 here] 

 

4 Regression Results 

The gravity model is estimated by the standard generalized log-linear least squares 

regression on cross-sectional data of selected years. The cross-sectional estimation results show 

the evolution of coefficient estimates (especially that of the Balassa correlation) over time, which 

yield useful insights on how trade and the factors driving trade flows have evolved over time. 

However, there are many zeroes in bilateral trade flows. When we take logarithms of trade flows, 

the zero observations are excluded from our regression. As a result, our regressions are actually 

based on the sample left censored at zero and explain the trade levels across countries rather than 

trade per se (i.e., the decision of whether to trade and the level of trade).  

[insert table 2 here] 

     Table 2 presents the estimated coefficients and their standard errors for robust OLS 

regressions using cross-section data of selected years between 1988 and 2005. 8 Most of the 

                                                            
7 Data of development indicators for Taiwan are obtained from ADB (2005), while data for other countries are 

drawn from WDI 2008.   
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estimates are significant at 1% level with expected signs. The exports increase in trading 

partners’ GDP and decrease in their distance. The estimated coefficients for finance and law 

variables are all significant. However, as discussed in Section 2, both positive and negative signs 

appear in different year as suggested by related theoretical and empirical literature. The area 

variables are significantly negative as expected. Two countries that have a common language, 

the same colonizer or the same colonial history will trade more with each other. So do country 

pairs that share borders or remain as part of the same nation. We find that the absolute value of 

the distance coefficient increases from nearly 1.125 to almost 1.5 during the period. The 

estimated coefficients for Balassacorr are significantly negative in the early period. It indicates 

that the similarity between two countries has negative effects on their exports. This is consistent 

with our expectation. However, the estimated coefficients for Balassacorr increase to positive 

and become insignificant in the later period. This finding may be due to the fact that intra-

industry trade is now dominant in world trade and the CA based on SITC-3 level is too aggregate 

to capture the CA at much more disaggregate industry levels. Rodrik (2006) and Schott (2008) 

documented a striking finding that China’s export structure is very similar to that of the U.S., 

Japan and Europe. However, Koopman, Wang, and Wei (2008) show that phenomenon of 

China’s resemblance to developed countries’ export structure can be broken down if more 

disaggregate microdata is used. Other variables, such as landlocked dummies and island 

dummies, also have expected signs. Table 3 presents the estimations of regressions similar to 

those in Table 2. In Table 3, we use the correlation coefficient of country pair’s industry shares 

of exports at 3-digit SITC level (share_corr) instead of the Balassa correlation to measure the 

comparative advantages. The estimation results are similar to those in Table 2. We can see that 

                                                                                                                                                                                                
8 We use robust regression rather than ordinary least squares, as used in Lipsey and Sjoholm (2004), to limit the 

influence of outliers in our data. 
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the estimated coefficients for share_corr are significantly negative, but the estimates increase 

gradually from close to -1 in 1988 to around -0.2 in the later period. 

[insert table 3 here] 

We also estimate the equation based on panel data estimation method. Table 4 

summarizes the estimates of Random-effect GLS regression (Equation (1)--(3)) and the 

Heckman selection model method (Equation (4)--(5)). For equation (1) - (3), since observations 

with zero exports are omitted, only two thirds of the total observations are used in the regressions. 

Once again, most of the estimates are significant at 1% level with expected sign. The estimated 

coefficients for Balassacorr are significantly negative in all regressions. Comparing the 

estimations of equation (1)--(4) and those of equation (1)’--(4)’, we found that the inclusion of 

Balassacorr increases both between and overall R2. 

[insert table 4 here] 

We compute the original intensity index and the GMATI index based on Heckman 

maximum likelihood estimation for all available country pairs over the period of 1988-2005. 9 10 

As a practice, the results concerned with China are selected and shown in Table 5. Table 5 shows 

that the original intensity index is less than unity for China’s trade with most of the selected 

regions except East and Southeast Asia (ESA). In contrast, table 5 also shows the GMATI index 

for China, which is quite different from the original one. The GMATI index shows that China’s 

trade intensities are indeed greater than unity, the world average level, with most of the selected 
                                                            
9 For about 36.87% observations, we have original intensity index greater than adjusted intensity index. 
10  Linders and de Groot(2006) and Herrera(2010) compared alternative methods for estimating gravity model, 

including Poisson or Gamma Pseudo Maximum Likelihood, Nonlinear Least Squares, GLS, various extensions of 

Tobit estimation, truncated regression, probit regression, and replacement of zero flows with arbitrary numbers. 

They found the Heckman sample-selection model econometrically preferable to all alternative approaches. Jensen, 

Rosholm and Verner (2002) and Martin and Pham(2008) have shown that Heckman Maximum Likelihood 

Estimator is preferred over the Heckman two-step estimator to jointly estimate the selection and outcome equations. 
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regions in most years except its exports to ESA. It indicates that after considering the effect of 

country characteristics such as distance, economic size and comparative advantage, China’s trade 

with ESA was not excessively intensive in the past years. On the other hand, China’s trade with 

other regions was much more active than the world average level. Overall our GMATI index for 

China implies that China faced lower trade barriers than the world average during 1988-2005.  

[insert table 5 here] 

Table 5 also shows that the GMATI index of China’s exports to ESA decreases from around 

1.55 to below 0.7 during the sample period. The GMATI index of China’s imports from the same 

region however, is quite stable around 1.3. It indicates that the trading barriers that cannot be 

explained by gravity model are greater between China and its Asian neighbor countries than 

those between China and countries in other regions. 

We find that the GMATI index for both China’s exports and imports with Africa 

increases and becomes the highest among the selected regions. Furthermore, the GMATI index 

for China’s imports from Africa becomes especially high (topped at 4.34) after 2000. This may 

be explained by China’s increasing demand in resources from Africa and thus largely facilitating 

the imports from there. 

The Middle East is another interesting region. The GMATI index for China’s imports 

from Middle East exhibits a laying-down S shape, starting from 1.26 in 1988 to a fairly low 0.91 

in 1995, hitting a peak at 1.97  in 2000 and then decreasing to 0.92 in 2005. Several crisis, such 

as the 2nd Iraq War in 2003, may account for the laying-down S-shape pattern. While broadly 

speaking, crises, which significantly increase trade risk and thus trade costs, are a special type of 

non-tariff barriers.  
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 Finally table 5 shows increasing intensities in China’s exports to North America and 

Europe over the sample period, and the slightly decreasing intensities for China’s imports. The 

increasing export index may be due to the fact that China emphasizes its exports by: first, 

working hard on breaking down the trade barriers set by North America and Europe; second, 

generously subsidizing exporters (to offset foreign trade barriers). While for imports, China’s 

overall protection is not so low as the world average level.  

 

5. Conclusions 

There are two strands of literatures aiming at gauging bilateral trade barriers: one is the 

gravity models and the other is the trade intensity index approach. However, the trade intensity 

index approach ignores many factors in gravity models that may affect bilateral trade. The 

gravity model, however, can at best answer whether there are short run barriers by comparing the 

actual trade value with its predicted value.  Nevertheless it cannot answer further to what extend 

the barriers are. 

In this paper we integrate these two approaches by developing a new index of trade 

intensity based on a gravity model which, besides the typical determinants on bilateral trade, also 

considers the comparative advantage effect in country pairs. This so called Gravity Model 

Adjusted Trade Intensity Index can reflect the short run trade barriers while controlling for the 

long run ones under global trade context. 

Then we estimate the expected bilateral trade level between country pairs by a gravity 

model based on 182 countries’ export data in the period of 1988-2005.  Next we apply the 

GMATI index for China. Interestingly the conventional trade intensity index shows that China 

trades less than its expected level, indicating China faces a tougher trade environment than 
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average country in the world. In sharp comparison, our GMATI index, which considers typical 

factors in gravity model and the country pair comparative advantage, reveals that China’s trade 

intensities are greater than unity with most of the selected regions in most years. That is, after 

considering the effects of country characteristics such as distance, economic size and 

comparative advantage, China’s world trade, both exports and imports, indeed face less trade 

barriers than the world average level during 1988-2005. 
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Country 1988 1995 2001 2005
Nigeria 0.0136 -0.0691 -0.0567 -0.1072
Canada -0.1599 -0.2275 -0.2159 -0.1683
U.S. -0.1867 -0.1451 -0.0519 -0.0359
Brazil 0.0165 -0.0234 -0.0730 -0.1392
Saudi Arabia -0.0525 -0.0960 -0.1005 -0.1207
Japan -0.1884 0.2507 0.3281 0.3296
India 0.2510 -0.0093 -0.0376 -0.0840
Korea 0.1205 0.3248 0.4615 0.5754
Malaysia -0.0315 -0.0245 0.0300 0.0276
Singapore -0.0147 0.1680 0.3011 0.3316
France -0.1361 -0.1376 -0.1475 -0.1600
Germany -0.2748 0.0537 0.1020 0.0535
U.K. -0.1885 -0.1011 -0.0787 -0.0791
Russia N/A -0.1614 -0.1459 -0.1037
Australia -0.0251 -0.1482 -0.1573 -0.1286

Table 1  Balassacorr between China                          
and its Selected Trading Partners 

Source: Statistics Canada Trade Analyzer  (2008) and author's 
l l i  
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Table 2. Robust OLS Regression Results for Cross Section Data in Selected Years
Estimated Coefficient
(Standard Error of Estimated oefficient) Dependent variable: ln(Exports)

1988 1992 1996 1998 2000 2002 2004 2005

Ln(Dij ) ‐1.125 *** ‐1.181 *** ‐1.343 *** ‐1.372 *** ‐1.423 *** ‐1.475 *** ‐1.480 *** ‐1.473 ***

(0.033) (0.030) (0.027) (0.025) (0.025) (0.024) (0.023) (0.023)

Ln(Yi )(t-1) 5.672 *** 2.692 *** 5.637 *** 8.964 *** 8.615 *** 6.900 *** 2.957 *** 3.255 ***

(1.762) (0.582) (0.818) (1.671) (1.705) (1.092) (0.427) (0.436)

Ln(Yj )(t-1) 0.678 *** 0.838 *** 0.798 *** 0.876 *** 0.730 *** 0.667 *** 0.695 *** 0.786 ***

(0.052) (0.048) (0.049) (0.046) (0.038) (0.039) (0.036) (0.038)

Ln(Areai ) ‐4.737 *** ‐4.952 *** ‐8.777 *** ‐7.188 *** ‐6.658 *** ‐6.661 *** ‐6.332 *** ‐7.267 ***

(1.795) (1.672) (1.537) (1.520) (1.530) (1.343) (1.318) (1.319)

Ln(Areaj ) 0.000 ‐0.033 ‐0.168 *** ‐0.137 *** ‐0.145 *** ‐0.165 *** ‐0.079 ** ‐0.113 ***

(0.055) (0.050) (0.045) (0.046) (0.045) (0.037) (0.035) (0.036)

Financei ‐2.281 *** ‐1.631 ** 9.362 *** 9.112 *** 7.676 *** 10.341 *** ‐1.714 *** ‐1.127 ***

(0.841) (0.746) (1.685) (2.069) (1.973) (2.342) (0.511) (0.410)

lawi 0.002 ** ‐0.006 ** ‐0.007 *** 0.050 *** 0.049 *** 0.042 *** ‐0.009 *** ‐0.009 ***

(0.001) (0.003) (0.001) (0.011) (0.011) (0.008) (0.002) (0.002)

lawj ‐0.001 *** ‐0.002 *** ‐0.001 *** ‐0.001 ** ‐0.001 ** ‐0.001 *** ‐0.001 *** ‐0.001 ***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Landlij ‐0.153 ‐0.049 ‐0.636 *** ‐0.623 *** ‐0.629 *** ‐0.530 *** ‐0.557 *** ‐0.644 ***

(0.158) (0.138) (0.107) (0.101) (0.102) (0.097) (0.096) (0.096)

Islandij ‐0.226 * ‐0.244 ** ‐0.365 *** ‐0.324 *** ‐0.166 ‐0.305 *** ‐0.332 *** ‐0.408 ***

(0.125) (0.119) (0.115) (0.112) (0.114) (0.097) (0.097) (0.097)

Contij 0.318 ** 0.504 *** 0.700 *** 0.641 *** 0.755 *** 0.558 *** 0.604 *** 0.550 ***

0.139 0.129 0.105 0.098 0.097 0.095 0.093 0.094

Smctryij 0.749 *** 1.146 *** 0.821 *** 0.869 *** 1.020 *** 0.872 *** 0.939 *** 0.797 ***

(0.213) (0.198) (0.156) (0.139) (0.134) (0.130) (0.128) (0.130)

Langij 0.552 *** 0.685 *** 0.614 *** 0.686 *** 0.647 *** 0.595 *** 0.695 *** 0.653 ***

(0.066) (0.059) (0.056) (0.054) (0.054) (0.051) (0.050) (0.051)

Colonyij 1.007 *** 0.889 *** 1.129 *** 0.985 *** 0.975 *** 1.031 *** 0.951 *** 0.998 ***

(0.130) (0.122) (0.111) (0.112) (0.113) (0.108) (0.108) (0.108)

ComColij 0.468 *** 0.346 *** 1.012 *** 0.962 *** 0.987 *** 0.832 *** 0.865 *** 0.960 ***

(0.101) (0.092) (0.078) (0.073) (0.072) (0.065) (0.063) (0.065)

Balassa_corr ‐0.544 *** ‐0.498 *** ‐0.437 *** ‐0.432 *** ‐0.187 ‐0.047 ‐0.070 0.184
(0.173) (0.147) (0.130) (0.124) (0.126) (0.120) (0.119) (0.122)

Constant ‐60.1 *** 14.2 ‐26.4 *** ‐196.2 *** ‐185.0 *** ‐140.2 *** 35.2 *** 36.7 ***

(14.90) (13.51) (2.11) (36.84) (37.57) (22.94) (11.16) (10.33)

n 6467 7881 10881 11713 12027 13942 14860 14656
Adjusted R2

0.7787 0.7991 0.7849 0.7835 0.7876 0.782 0.7867 0.7892

Note: a. * denotes significant at the 95% level. ** denotes significant at the 99% level. 

           b. n is the number of Observations

           c. Coefficients for country dummies and intercept are not reported.

Source: Statistics Canada Trade Analyzer  (2008).
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Table 3. Robust OLS Regression Results for Cross Section Data in Selected Years
Estimated Coefficient
(Standard Error of Estimated oefficient) Dependent variable: ln(Exports)

1988 1992 1996 1998 2000 2002 2004 2005

Ln(Dij ) ‐1.154 *** ‐1.202 *** ‐1.369 *** ‐1.394 *** ‐1.427 *** ‐1.483 *** ‐1.491 *** ‐1.493 ***

(0.033) (0.030) (0.027) (0.025) (0.025) (0.024) (0.023) (0.023)

Ln(Yi )(t-1) 5.724 *** 2.815 *** 2.775 *** 8.981 *** 8.659 *** 6.982 *** 3.015 *** 3.268 ***

(1.749) (0.578) (0.301) (1.668) (1.705) (1.092) (0.427) (0.436)

Ln(Yj )(t-1) 0.688 *** 0.853 *** 0.806 *** 0.887 *** 0.734 *** 0.670 *** 0.697 *** 0.784 ***

(0.052) (0.048) (0.049) (0.046) (0.038) (0.039) (0.036) (0.038)

Ln(Areai ) ‐4.768 *** ‐5.285 *** ‐8.878 *** ‐7.194 *** ‐6.693 *** ‐6.756 *** ‐6.498 *** ‐7.295 ***

(1.782) (1.661) (1.532) (1.517) (1.530) (1.343) (1.318) (1.318)

Ln(Areaj ) 0.008 ‐0.020 ‐0.164 *** ‐0.132 *** ‐0.143 *** ‐0.164 *** ‐0.079 ** ‐0.113 ***

(0.055) (0.050) (0.045) (0.046) (0.045) (0.037) (0.035) (0.036)

Financei ‐2.303 *** ‐1.763 ** 1.568 *** 9.108 *** 7.715 *** 10.500 *** ‐1.773 *** ‐1.123 ***

(0.835) (0.741) (0.239) (2.065) (1.972) (2.341) (0.511) (0.410)

lawi 0.002 ** ‐0.006 ** ‐0.013 *** 0.050 *** 0.049 *** 0.042 *** ‐0.009 *** ‐0.009 ***

(0.001) (0.003) (0.002) (0.011) (0.011) (0.008) (0.002) (0.002)

lawj ‐0.001 *** ‐0.002 *** ‐0.001 *** ‐0.001 ** ‐0.001 ** ‐0.001 *** ‐0.001 *** ‐0.001 ***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Landlij ‐0.190 ‐0.080 ‐0.647 *** ‐0.628 *** ‐0.631 *** ‐0.532 *** ‐0.560 *** ‐0.649 ***

(0.157) (0.138) (0.106) (0.101) (0.102) (0.097) (0.096) (0.096)

Islandij ‐0.196 ‐0.211 * ‐0.360 *** ‐0.311 *** ‐0.163 ‐0.300 *** ‐0.329 *** ‐0.407 ***

(0.124) (0.118) (0.115) (0.112) (0.114) (0.097) (0.097) (0.097)

Contij 0.330 ** 0.531 *** 0.715 *** 0.653 *** 0.750 *** 0.569 *** 0.617 *** 0.590 ***

0.137 0.128 0.105 0.098 0.097 0.095 0.093 0.093

Smctryij 0.866 *** 1.236 *** 0.886 *** 0.913 *** 1.025 *** 0.886 *** 0.956 *** 0.838 ***

(0.211) (0.196) (0.155) (0.138) (0.134) (0.130) (0.128) (0.129)

Langij 0.563 *** 0.690 *** 0.630 *** 0.690 *** 0.649 *** 0.597 *** 0.698 *** 0.655 ***

(0.065) (0.058) (0.056) (0.054) (0.054) (0.051) (0.050) (0.051)

Colonyij 1.003 *** 0.876 *** 1.107 *** 0.971 *** 0.971 *** 1.027 *** 0.943 *** 0.993 ***

(0.129) (0.121) (0.111) (0.112) (0.113) (0.108) (0.108) (0.108)

ComColij 0.517 *** 0.402 *** 1.044 *** 0.976 *** 0.987 *** 0.836 *** 0.872 *** 0.973 ***

(0.100) (0.092) (0.077) (0.073) (0.072) (0.065) (0.063) (0.065)

share_corr ‐0.972 *** ‐0.900 *** ‐0.704 *** ‐0.623 *** ‐0.182 ** ‐0.170 ** ‐0.231 *** ‐0.223 ***

(0.119) (0.104) (0.087) (0.090) (0.080) (0.077) (0.074) (0.074)

Constant ‐60.8 *** 16.4 67.3 *** ‐196.6 *** ‐186.0 *** ‐141.9 *** 36.6 *** 37.0 ***

(14.79) (13.41) (15.75) (36.76) (37.57) (22.94) (11.15) (10.33)

n 6467 7881 10881 11713 12027 13942 14860 14656
Adjusted R2

0.7825 0.802 0.7865 0.7848 0.7877 0.7822 0.7869 0.7897

Note: a. * denotes significant at the 95% level. ** denotes significant at the 99% level. 

           b. n is the number of Observations

           c. Coefficients for country dummies and intercept are not reported.

Source: Statistics Canada Trade Analyzer  (2008).
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Table 4. Estimates Based on Panel Data
Estimated Coefficient
(Standard Error of Estimated Coefficient)

(1) (2) (3) (4) (5) (1) (2) (3) (4) (5)

lndist ‐1.10 *** ‐1.34 *** ‐1.33 *** ‐1.34 *** ‐1.36 *** Islandij 0.07 ** ‐0.23 *** ‐0.23 *** ‐0.21 *** ‐0.21 ***

0.02 0.02 0.02 0.01 0.01 (0.03) (0.08) (0.08) (0.03) (0.03) 
Ln(Yi )(t-1) 1.23 *** 1.18 *** 1.19 *** 0.96 *** 0.96 *** Contij 1.28 *** 0.87 *** 0.84 *** 0.60 *** 0.59 ***

0.01 0.02 0.02 0.03 0.03 (0.09) (0.08) (0.08) (0.03) (0.03) 
Ln(Yj )(t-1) 1.01 *** 0.81 *** 0.81 *** 0.65 *** 0.65 *** Smctryij 0.90 *** 0.72 *** 0.69 *** 0.85 *** 0.88 ***

0.01 0.02 0.02 0.03 0.03 (0.13) (0.11) (0.11) (0.04) (0.04) 
Ln(Areai ) ‐0.16 *** ‐8.75 *** ‐8.64 *** ‐7.73 *** ‐7.72 *** Langij 0.59 *** 0.61 *** 0.60 *** 0.64 *** 0.67 ***

0.01 1.14 1.14 0.39 0.39 (0.04) (0.04) (0.04) (0.01) (0.01) 
Ln(Areaj ) ‐0.15 *** ‐0.08 *** ‐0.08 *** ‐0.08 *** ‐0.09 *** Colonyij 0.05 0.32 ** 0.31 ** 0.32 *** 0.30 ***

0.01 0.03 0.03 0.01 0.01 (0.16) (0.14) (0.14) (0.04) (0.04) 
Financei ‐0.02 *** ‐0.01 *** ‐0.01 ** ‐0.02 *** ‐0.02 *** ComColij 1.10 *** 0.71 *** 0.71 *** 0.83 *** 0.84 ***

0.00 0.00 0.00 0.01 0.01 (0.05) (0.05) (0.05) (0.02) (0.02) 
lawi 0.00 *** ‐0.77 *** ‐0.76 *** ‐0.69 *** ‐0.69 *** Col45 1.74 *** 1.41 *** 1.42 *** 1.32 *** 1.36 ***

0.00 0.11 0.11 0.04 0.04 (0.21) (0.18) (0.18) (0.05) (0.05) 
lawj 0.00 *** 0.03 *** 0.03 *** 0.01 *** 0.01 *** Balassa/Co ‐0.38 *** ‐0.33 *** 0.04 ‐0.27 *** ‐0.30 ***

0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.03 0.03 0.03
Landlij ‐0.06 * ‐0.66 *** ‐0.65 *** ‐0.58 *** ‐0.57 *** Constant ‐32.87 *** 526.25 *** 518.10 *** 485.12 *** 484.17 ***

(0.03) (0.07) (0.07) (0.03) (0.03) (0.26) (78.08) (78.08) (26.62) (26.65) 
sigma_u 1.71 1.40 1.40 N 194943 194943 194943 311106 311106
sigma_e 1.08 1.07 1.07 N_g 18558 18558 18558

rho 0.71 0.63 0.63 0.07 0.19 N_cens 116163 116163
thta_min 0.47 0.39 0.39 r2_w 0.17 0.18 0.18
thta_50 0.82 0.78 0.78 r2_o 0.68 0.75 0.75
thta_max 0.85 0.82 0.82 r2_b 0.72 0.80 0.80

chi2 82213 116501 116441 428504 313197
Note:a. * denotes significant at the 90% level. ** denotes significant at the 95% level.
          b. Coefficients for country dummies and intercept are not reported.
Source: Statistics Canada Trade Analyzer (2008).  
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Export Intensity Index
(Gravity model Adjusted Export Intensity Index)

Africa ESA EU ME NA Oceania SA USSR
1988 0.30 3.66 0.63 0.50 0.33 0.39 0.14 1.38

(1.96) (1.55) (0.89) (1.38) (0.81) (0.59) (0.63) (3.10)
1995 0.42 2.15 0.71 0.50 0.82 0.62 0.17 0.31

(2.44) (0.89) (1.04) (1.32) (1.80) (0.90) (0.69) (0.75)
1996 0.45 2.06 0.76 0.46 0.86 0.62 0.20 0.35

(2.57) (0.86) (1.11) (1.22) (1.88) (0.91) (0.82) (0.85)
2000 0.60 2.15 0.88 0.59 0.87 0.82 0.24 0.51

(3.39) (0.87) (1.28) (1.52) (1.87) (1.18) (0.98) (1.11)
2001 0.63 2.18 0.88 0.58 0.87 0.84 0.28

(3.55) (0.88) (1.30) (1.50) (1.86) (1.21) (1.15)
2005 0.69 1.80 1.10 0.61 1.06 0.91 0.43

(3.64) (0.72) (1.67) (1.49) (2.19) (1.34) (1.67)

Africa ESA EU ME NA Oceania SA USSR
1988 0.10 2.49 0.75 0.38 0.76 1.07 0.54 1.78

(0.74) (1.22) (1.62) (1.26) (2.44) (2.02) (3.07) (5.09)
1995 0.18 3.02 0.60 0.29 0.52 0.79 0.26 0.86

(1.23) (1.51) (1.34) (0.91) (1.54) (1.43) (1.39) (2.42)
1996 0.17 3.11 0.53 0.35 0.46 0.97 0.27 0.75

(1.14) (1.57) (1.18) (1.11) (1.34) (1.75) (1.45) (2.09)
2000 0.52 2.81 0.57 0.64 0.47 0.97 0.22 0.59

(3.44) (1.32) (1.27) (1.97) (1.33) (1.72) (1.13) (1.63)
2001 0.47 2.84 0.63 0.24 0.56 0.93 0.27

(3.07) (1.34) (1.40) (0.73) (1.58) (1.67) (1.41)
2005 0.69 2.93 0.58 0.33 0.61 1.33 0.42

(4.34) (1.36) (1.30) (0.92) (1.68) (2.29) (2.14)
Source: Statistics Canada Trade Analyzer  (2008) and author's calculations.

Year Exports

ImportsYear

of China with selected Regions
Table 5. Original and Gravity Model Adjusted Trade Intensity Index 

 

 


