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A Message from the President 

After months of hard work, the 2017-18 Ateneo Economics Association Executive Board 

proudly presents to you the first issue of its journal. The journal was initially envisioned by the 

2014-15 Executive Board, as an online storage for senior’s theses, to allow easier access and 

provide extra materials for students who were currently undertaking their own economic 

research. Eventually, the plan was scuttled due differences in the creative direction of the 

organization’s publications, focusing instead on the writing of news and feature articles. 

The articles presented in this paper were previous theses by economics majors of the Ateneo, 

presenting different sociopolitical and economic concerns in the Philippines. However, as this 

journal matures, we envision it to represent and feature the different social sciences, such as 

psychology, political science, and development studies. 

A main thrust of this year’s Executive Board was to promote a culture of publishing stellar 

undergraduate papers among economics majors of the Ateneo. The Ateneo Economics 

Association envisions itself as staunch promoters of economic consciousness, whose mission 

is the “promotion of economic consciousness by staging opportunities for economic 

discourse.” The founding of this journal represents a concrete step toward that direction, and it 

is with great pride that we present this, the inaugural issue, to you, dear reader. Happy reading! 

 

 

Sincerely, 

Kyle N. Mitschiener 

AEA President, S.Y. 2017-18 

AB Economics – Honors & BS Mathematics ‘18 
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THE EFFECT OF PUBLIC CONSUMPTION ON THE REAL EXCHANGE RATE 

Raynard Lao & Benjamin Ngan 

 

 

ABSTRACT 

This paper investigated whether public consumption depreciates the real exchange rate in the 

context of the Philippines.  This hypothesis is based on the prediction of Makin’s (1998) theory 

which incorporated forward looking foreign investors in his dependent economy model.  A 

VAR model was estimated to yield an equation relating the real effective exchange rates from 

1977-2015 to contemporary data on net inflows of foreign direct investments, personal 

remittances received, total exports and imports, public consumption all in percentage of GDP, 

and GDP per capita.  The specification of explanatory variables were based on the study of 

Cakrani, Resulaj, and Koprencka (2013).  The results from regression showed that a one 

percent increase in government consumption relative to GDP is associated with a real 

appreciation of about 7 points in the succeeding year; it was also shown that public 

consumption Granger-causes this amount of appreciation a year later.  Policy implications for 

this result include the unfavorable effects of large increases government consumption towards 

households that receive remittances from overseas workers, exporters, and if not addressed 

immediately, workers in the BPO industry who may be laid off.  
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CHAPTER I 

INTRODUCTION 

 

In Chapter I, the research question is presented following brief discussions of its 

significance in policy and economic theory, and the empirical method through which it is 

tested.  The variables and certain concepts the paper uses are also defined. 

 

A. Statement of the Research Question 

 

The paper investigates whether an increase in public consumption depreciates the real 

exchange rate in the Philippines.  

 

B. Significance of the Research Question 

 

Dominant economic teaching such as the Keynesian theory of Mundell (1963) and Fleming 

(1962) theorize that an increase in public consumption will lead to an appreciation of real 

exchange rates. The more recent findings of Badia and Segura-Ubiergo (2014) however find 

that the effect of fiscal policy on the real exchange rate is inconclusive. The empirical findings 

of Ender Et. Al. (2010) and Galsytan and Lane (2009) also reach the opposite conclusions on 

the effect of government spending on the real exchange rate. Additional research would help 

determine if expansionary fiscal policy will lead to real appreciation using Philippine data 

which would add context and relevance of existing research to the local setting. The real 

exchange rate of the Philippines is an important macroeconomic indicator that has 

socioeconomic effects which is why this research is a vital tool for policymakers to truly 

understand the effect of fiscal policy on the economy.   
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C. Scope and Limitations 

 

The study uses the framework of Makin (1998) in examining the relationship between 

public consumption and the real exchange rate in the Philippines.  Although his model is seen 

in this paper as an update to the older Keynesian models by Mundell (1963) and Fleming 

(1962), other dynamics incorporated by other models discussed in Chapter II were not used in 

interpreting the statistical results.  Only Philippine annual macroeconomic data spanning the 

period of 1977 to 2015 were used.   

The review of empirical literature covered studies that used panel dynamic OLS, vector 

autoregressive (VAR), structural vector autoregressive (SVAR) and vector error correction 

(VEC) models.  The paper only employed a VAR model to investigate the relationship between 

the real exchange rate and public consumption.   

 

D. Methodology  

 

An equation fitted from a VAR model relates the real effective exchange rate (REER) to 

explanatory variables adapted from the work of Cakrani, Resulaj, and Coprencka (2013).  

Namely, FDI net inflow, personal remittances recieved, total exports and imports, government 

consumption all in percent of GDP, and GDP per capita.  The annual data from 1997-2015 was 

accessed through the World Bank website.   After establishing cointegration among the 

transformations of the variables, the VAR model was fitted.  To supplement the resulting 

equation from the VAR model, a Granger-causality test was conducted.  This is because VAR 

models do not distinguish correlation and causation in its associating variables with other 

variables. (Stock and Watson 2001) 
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E. Definition of Terms 

 

Real effective exchange rate is an index for a currency weighted against a basket of foreign 

currency.  The weights correspond to the amount of trade with the other country.  This index 

is adjusted for local and overseas inflation in contrast to nominal effective exchange rates. 

Foreign direct investment (FDI) are investments made by a company or individual in one 

country that is used as a measure of global financialization. 

Remittances (REM) represent additions to the household income level by payments 

transferred by a foreign worker into their home country. 

Real income per capita is the mean real income of the people in a country calculated by 

dividing real GDP by the country’s population 

Imports are purchases of goods or services by a domestic country from a foreign country. 

Exports are purchases of goods and services by a foreign country from a domestic country. 

Public consumption is defined as government expenditures spent on goods that do not 

accumulate capital. 

Tradables are defined as goods and services that are tradable internationally and non-

tradabes as goods and services that are not tradable internationally. 
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CHAPTER II 

REVIEW OF LITERATURE 

 

Chapter II surveys relevant data on the Philippine economy to show the relevance of the 

focus of the paper on government consumption and its effects on the REER, its potential role 

in policy-making, and for the purposes of discussions on the implications of the fitted model.  

A survey of theoretical models relating government expenditures on consumption with the 

REER is presented to provide a rationale for this study as well as suggestions for future 

research.  The discussion shows how later theories have incorporated factors that earlier 

theories have not considered.  Furthermore, it is shown that later theories have begun nuancing 

government expenditures into either consumption or investment.  A survey of empirical models 

show that studies have yet to come into a consensus regarding the relationship between the 

two, and that there are many alternative empirical methods by which to investigate this. 

 

A. Policy Issues 

 

The REER is an important macroeconomic variable that has been used as an indicator of 

competitiveness in international trade.  The allocation of resources spend on consuming and 

producing tradable and non-tradable goods in an economy is said to be influenced by 

movements in the REER.  In Figure 2.1, we see the size of total Philippine exports and imports 

in relation to GDP.  As such, the REER is a crucial index to monitor if the Philippine 

government were to manage its economy let alone its international trade.  Real appreciation 

and depreciation also can affect the transfer of technologies from developed economies into 

the Philippines.  A real depreciation makes exports more competitive, and since exporters tend 

to adopt and use more advanced technologies, higher imports may be strategic for adapting 
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foreign technologies. On the other hand, a real depreciation can render imports of technology 

more expensive. (Alvarez and Lopez 2014) 

Figure 2.1 

Total Trade in Philippines 2000-2015 (% of GDP) 

Source: World Bank (2016) 

The REER also has been said to determine if a currency is fundamentally overvalued or 

undervalued.  Rodrik (2008) found evidence that an undervaluation (or high REER) stimulates 

economic growth while Kaminsky and Reinhart (1999) finds that a repeatedly overestimated 

REER is an indicator of a possible currency crisis.  In the literature surveyed in the section on 

Theoretical Issues, theoretical models of open economies consider the REER of a country to 

be a function of government expenditures.  Government budgeting is therefore an 

administrative as well as economic concern for a country.  Figure 2.1 shows the size of 

Philippine government expenses relative to GDP.  
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Figure 2.2 

Government Spending in the Philippines 2003-2012 (% of GDP) 

Source: World Bank (2016) 

Apart from government spending, the work of Ricci, Milesi-Ferretti, and Lee (2008) find 

empirical evidence for an association of net foreign assets with an appreciation of real exchange 

rates in 48 industrial economies.  With a steady hike from 2000 to 2015 as shown in Figure 

2.3, appreciative effects as a long-run determinant of the REER may have to be addressed 

through effective fiscal policies.  

Figure 2.3 

Philippine Net Foreign Assets (current LCU, billion US$) 

Source: World Bank (2016) 
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Ricci and others (2008) also found that a country’s REER and its commodity terms of trade 

are positively correlated.  Given the trend of a decreasing commodity terms of trade index as 

seen in Figure 2.4, policy makers may plan on fiscal policies in with consideration to the 

country’s concerns on trade.  

Figure 2.4 

Philippine Net Barter Terms of Trade Index (2000 = 100) 

Source: World Bank (2016) 

 

Another macroeconomic variable that has been associated with movements in the REER is 

Foreign Direct Investment (FDI).  Elbadawi (1994) showed in his study of the apparent 

relationship between increases in FDI inflows and an appreciation of the REER both in the 

short-term and in the long-term.  If this is true for the Philippines, this poses another concern 

regarding government regulations on foreign investment.  A recent continuous hike of the FDI 

net inflows in the Philippines since 2010 is seen in Figure 2.3.  If treated exogenously, this may 

be a macroeconomic concern which calls for adjustment measures by policy makers.  
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Figure 2.5 

Net Inflows of FDI in the Philippines, 2000-2015 (BoP, current US$) 

Source: World Bank (2016) 

 

Exchange rates are especially important for an economy driven by OFWs where many 

families depend on the remittance inflows of family abroad.  As the real exchange rate affects 

the value of remitted money to families, it alters the spending habits of the Philippine consumer 

as well as the employment of OFWs.  In Figure 2.6 the positive trend of cash remittances 

received by Filipino households. 

Figure 2.6 

Overseas Filipinos' Cash Remittances in Million US Dollars, 2005-2015 

Source: Banko Sentral ng Pilipinas 
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B. Theoretical Issues 

 

Traditional Keynesian models tell that an expansionary fiscal policy financed through 

government borrowing will create a demand surplus for goods and services that will 

subsequently increase incomes.  This income effect will increase the demand for money drive 

interest rates upwards.  Foreign capital is attracted causing an appreciation of the local real 

exchange rate (Mundell, 1963).  Under an economy with floating interest rates where money 

supply is held constant, the increased government spending puts an upward pressure on interest 

rates which in turn causes an appreciation of the exchange rate due to an increase in the demand 

for local currency.  Flemming (1962) arrived at the same conclusion when he postulated that 

an increase in government spending in an open economy with a floating exchange rate will 

cause an appreciation of exchange rates ultimately deteriorating the trade balance, net stimulus 

to employment, output, and income to a lesser extent than in an open economy with a fixed 

exchange rate.  However, it was pointed out that if capital flows were infinitely elastic to 

interest rates, then the exchange rate appreciation through capital inflows will cause a net 

deterioration in the current balance of payments significant enough to offset the stimulation of 

national income; in this case, interest rates would remain unchanged.  

There are studies that highlight a few critical factors ignored by Mundell and Flemming 

that may alter the final effect of fiscal policy on exchange rates; factors such as the growth of 

government debt as an effect following fiscal expansion which will influence future fiscal 

measures to repay lenders.  There are also wealth and portfolio implications of current account 

deficits induced by fiscal expansion when considering the forward-looking expectations active 

in asset markets where investors act based on forecasts of asset performances (Sachs and 

Wyplos 1984).  These critical factors have established new mechanisms that make predictions 

on effect of fiscal expansion on the economy different from those of the models of Mundell 

and Flemming.  For example, expansionary fiscal policy through a debt financed tax cut would 
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incur a series of growing public debt and debt service obligations.  Forward looking asset 

markets will expect the government to eventually raise taxes or cut expenditure to repay the 

debt.  The short-term exchange rate will therefore respond to the current tax cut in anticipation 

of the future rise in debt and the resulting changes in fiscal policies.  Another example is when 

domestic and foreign assets are easily substituted for one another; expansionary fiscal policy 

leads to a short-run real appreciation and a long-run depreciation.   The opposite occurs when 

domestic and foreign assets are not close substitutes.  Fiscal expansion creates a surplus 

demand for domestic goods; unless this excess demand is quickly satisfied by an increase in 

supply, the goods market equilibrium is restored by crowding out private demand through a 

rise in interest rate, reduction of wealth, or by crowding out foreign demand through an 

appreciation of the real exchange rate as seen in Figure 2.1.  High asset substitutability means 

that the domestic interest rate closely follows the world interest rate and cannot easily adjust to 

the goods market disequilibrium.  In this theory, wealth is assumed to be fixed in the short-run; 

this makes the appreciation of the real exchange rate as the only resort to eliminate excess 

demand.  In the long-run the current account balance must return to equilibrium: the real 

exchange rate must depreciate and wealth reduced to crowd out private demand and maintain 

the goods market equilibrium (Dornbusch & Fischer 1984).  This process of expansionary 

fiscal policy causing short-run appreciation and long-run depreciation explored by the two 

works is shown in Figure 2.7. 

Figure 2.7 

Expansionary Fiscal Policy with High Substitutability of Domestic and Foreign Goods 

 Source: Dornbusch & Fischer 1984 
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Beyond Keynesian theory, real business cycle models also provide frameworks that predict 

the effect of fiscal policy on real exchange rates based on how the markets react to sudden 

fiscal shocks.  One mechanism rooted in such models predicts that an increase in government 

expenditure causes a decrease in domestic private consumption, thereby creating a labor supply 

surplus that leads to an appreciation of real exchange rates (Backus, Kehoe and Kydland 1994).  

Another model by Ravn, Schmitte-Grohe and Uribe (2007) argued that an increase in 

government spending incentivizes firms to reduce their domestic mark-ups, in effect causing a 

depreciation in the real exchange rate.   

Kollman (2010) also studies the effect of sudden government spending shocks, but focuses 

on how the reaction of domestic markets causes either an appreciation or depreciation of the 

real exchange rate.  According to his model, an increase in country-specific government 

expenditure makes domestic households to experience a negative wealth effect, making them 

work harder and thereby increasing domestic output.  With the assumption of balanced trade, 

the supply side reaction is so significant that there will be a deterioration of the country’s terms 

of trade thereby causing a depreciation of the real exchange rate as seen in Figure 2.8: 

Figure 2.8 

Reaction of Domestic Households to Government Spending Shocks 

Source: Kollman 2010 

Kollman also purports that in a bonds-only economy, an increase in relative government 

purchases will depreciate the real exchange rate if the increase is sufficiently persistent and/or 

the labor supply is very inelastic.  

The composition of fiscal expansion has also been argued to be a critical determinant of 

the effect of government expenditure on real exchange rates.  Some of these views hold that 
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fiscal policy may appreciate or depreciate real exchange rates depending on the designated 

sector that will be affected by the fiscal expansion or whether the expansion takes the form of 

government investment or government consumption.  According to Balassa (1964), an increase 

in government investment will cause an appreciation of the real exchange rate if it raises the 

productivity in the tradable sectors.  However, although a boost in the productivity of the 

tradables sector may generate an appreciation of real exchange rates, if the government 

investment also disproportionately raises the productivity of the non-tradables sector, then a 

depreciation of the real exchange rate occurs instead.  Galstyan and Lane (2009) developed a 

model where on the long-run, government consumption leads to a real exchange rate 

appreciation while government investment leads to depreciation.  However, if the increase in 

government investment leads to a symmetrical increase in the productivity of both the tradables 

and non-tradables sector, then there is no long-run impact on the real exchange rate as seen in 

Figure 2.9. 

Figure 2.9 

Effect of Public Investment in Tradable and Non-Tradable Sectors on Real Exchange 

Rates

 
Source: Galstyan and Lane 2009 
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The sensitivity of the real exchange rate to government investment depends on how an increase 

in the public capital stock affects the sectoral productivity levels in the tradables and non-

tradables sectors.  Chatterjee and Murasagulov (2012) incorporated the presence of 

intersectoral adjustment costs and showed that government spending shocks generate a non-

monotonic U-shaped adjustment path for the real exchange rate.  However, given the 

persistence of this adjustment path, a transitional depreciation that lasts for several years after 

the incidence of the shock can be more than reversed over time, as the resource withdrawal 

effects of government spending in the short run are dominated by its productivity impact over 

time. 

Makin (1998) postulates that if an increase in government expenditure is deemed 

unproductive by foreign investors, causing them to see the ex ante current amount deficit to be 

unstable, an immediate depreciation of the real exchange rate occurs due to the selling of 

government bonds held by foreign entities.  However, if government expenditure will take the 

form of investment which affects the economy’s capital stock (KT), then the external 

adjustment process differs as the increase in government investment in the first period changes 

the economy’s KT which generates greater output and income over the next period.  If foreign 

investors expect this additional government expenditure to create the additional output 

necessary enable the repayment of their funds, the estimated output will eventually return the 

original level of output such that the equilibrium exchange rate at the time of maturity of the 

bond will be at the same level when the bond was initially purchased.  Therefore, higher 

government investment has a neutral effect on the exchange rate in the long run and the short 

run.    

The conventional economic wisdom that expansionary fiscal policy will cause an 

appreciation of the real exchange rate is challenged by more recent unorthodox findings that 

conclude the opposite result due to critical factors unaccounted for in traditional Keynesian 
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models, secondary effects of fiscal policy on the economy in real business cycle models, and 

the significance of the composition of government spending shows the unorthodox result that 

expansionary fiscal policy instead depreciates the real exchange rate. These more recent 

findings show how there is no clear consensus on fiscal policy and how its effects on the real 

exchange rates are inconclusive.  

 

C. Empirical Issues 

 

Enders, Muller and Scholl (2010) examined the effects of government spending on the real 

exchange rate and terms of trade in the Unites States relative to an aggregate group of 

industrialized countries which included Japan, Canada, the United Kingdom and other 

countries in the European Area.  The time series data sets on consumption, output, investment, 

government spending, government budget balances, inflation, short-term interest rates and 

exchange rates used in the study spanned the period of the first quarter of 1975 until the fourth 

quarter of 2005.  The authors used a VAR model to examine the effects of government spending 

on the other variables. 

          𝑌𝑡 = 𝜇 + 𝐵(1)𝑌𝑡−1 + 𝐵(2)𝑌𝑡−2 + ⋯+ 𝐵(𝑚)𝑌𝑡−𝑚 + 𝑢𝑡 ,     𝐸[𝑢𝑡𝑢𝑡
′] = Σ             (2.1)  

where 𝑌𝑡 is a vector of variable 

𝐵(𝑖)  is a coefficient matrices of size ℓ×ℓ and a variance–covariance matrix for the 

 one-step ahead prediction error Σ.   

 

𝑢(𝑡)  with 𝐸[𝑣𝑡𝑣𝑡
′] = 𝐼ℓ is the vector of structural shocks. 

In their conclusion, the authors found that “expansionary government spending depreciates 

the real exchange rate and the terms of trade”; it was also found that positive technological 

shocks depreciate short-run real exchange rates and terms of trade. 

Ravn, Grohe and Uribe (2012) analyzed the effect of government spending on a country’s 

output, consumption, real exchange rate and trade balance.  They used quarterly data from 4 
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industrialized countries, mainly the United States of America, the United Kingdom, Australia 

and Canada.  This strategy of focusing on industrialized countries only was employed in order 

to ensure the reliability of the quarterly data, specifically on the aggregate private consumption 

on non-durable goods and services as well as public consumption.  The data sets used spanned 

the period from the first quarter of 1975 until the fourth quarter of 2005.  A SVAR model was 

employed to analyze the panel data from the four countries.   

               𝐴

[
 
 
 
 

�̂�𝑡

�̂�𝑡
𝑐𝑡

𝑛𝑥�̂�𝑡

�̂�𝑡 ]
 
 
 
 

= 𝐵(𝐿)

[
 
 
 
 

�̂�𝑡−1

�̂�𝑡−1
𝑐𝑡−1

𝑛𝑥�̂�𝑡−1

�̂�𝑡−1 ]
 
 
 
 

+ 𝜖𝑡                                       (2.2) 

Where 𝑔𝑡  is real per capita government consumption spending deflated by the  GDP         

deflator 

  𝑦𝑡  is real per capita GDP 

𝑐𝑡  is real per capita private consumption of nondurables and services 

𝑛𝑥�̂�𝑡  is the net export-to-GDP ratio 

 �̂�𝑡 is the real exchange rate defined as the ratio of a trade-weighted average of 

  exchange-rate-adjusted foreign CPIs to the domestic CPI 

 

Their findings show that “an increase in government spending produces an expansion in 

output, an expansion in consumption, a depreciation of the real exchange rate, and a 

deterioration of the trade balance”.  Their evidence show that an increase in government 

spending by one-percent results in the depreciation of the real exchange rate by one third of 

one percent.  Their evidence show that an increase in government spending results in a general 

decline in markups in the domestic market and, conversely a general increase in markups in 

the foreign market.  The paper mainly focused on the unanticipated increases in government 

spending and its effects on the various macroeconomic indicators, thus the recommendation 
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given by the researchers would be to examine the effects of anticipated increases in government 

spending. 

A debated issue on the real exchange rates of countries is its “undervaluation” or 

“overvaluation” accompanying accelerating development, as seen in the rate’s long-run 

behavior.  Galstyan and Lane (2008) conducted an empirical study the relationship of 

government spending and the real exchange rates and adapted a standard two-sector small open 

economy theoretical model. According to the theory, government consumption and 

government spending have varying effects on the real exchange rates: government 

consumption usually appreciates the real exchange rate; while on the other hand, government 

investment conditionally depreciates the real exchange rate depending on the how an increase 

in public capital stock affects the sectoral productivity in the sectors of traded and nontraded 

goods. The study analyzed data on the sectoral productivity variables of Japan, the United 

States, and the European Union during the period of 1980-2004.  A panel dynamic OLS 

(DOLS) model employed, along with the PP-Fisher unit root and Kao cointegration statistical 

tests.  The production functions used for traded and nontraded goods are respectively 

   𝑦𝑖𝑡 = 𝛼𝑖 + 𝜃𝑡 + 𝛽′𝑥𝑖𝑡 + ∑ 𝜂′Δ𝑥𝑖𝑡−𝑗 + 𝜖𝑖𝑡
𝑗=1
𝑗=−1                             (2.3) 

where 𝑦𝑖𝑡 is the real exchange rate 

 𝑥 is the set of explanatory variables 

The results of the empirical study supported the theory that government consumption 

appreciated the real exchange rate while government investment does not have any significant 

long run effect on the real exchange rate. 

 This empirical paper will be mainly based on the work of Cakrani, Resulaj and 

Koprencka (2013) which investigated the effects of net inflows of foreign direct investment 

(FDI), total exports and imports, personal remittances received, government expenditure all in 

percentages of GDP and real GDP per capita to the real exchange rate in Albania.  Using the 
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cointegration vector generated by conducting a Johansen cointegration test among the 

differenced and stationary variables, they estimated a VEC model related REER with five 

explanatory variables Trade Openness (OPEN), Foreign Direct Investment (FDI), Remittances 

(REM), and Real income per capita (GDP/c).  The logarithmic function of the first differences 

of each variable were used.    

    𝐿𝑛𝑅𝐸𝐸𝑅 = 𝛽0 + 𝛽1𝐿𝑛𝐹𝐷𝐼 + 𝛽2𝐿𝑛𝐺𝑜𝑣 + 𝛽3𝐿𝑛𝑇𝐷 + 𝛽4𝐿𝑛𝑅𝐸𝑀 + 𝛽5𝐿𝑛𝐺𝐷𝑃/𝑐    (2.4) 

where FDI is foreign direct investment in relation to GDP 

 Gov  is government expenditure in relation to GDP 

 TD  is the sum of imports and exports in relation to GDP 

 REM is the amount of remittances in relation to GDP 

 GDP/c  is the real income per capita in relation to GDP. 

Foreign direct investment in percentage of GDP was used as a measure of financial 

globalization.  Total trade calculated by the sum of exports and imports is a negative measure 

of trade restrictiveness of the country; the usual aim of trade restriction is the protection of 

local products.  A reduction of trade restriction is associated with a fall in domestic prices 

which will depreciate the REER.  Real GDP per capita represents per capita income.  According 

to the “Penn Effect” of Summers and Heston (1991), higher-income countries have higher price 

levels; a higher income per capita is therefore associated with a depreciation in the REER.  

Remittances represent additions to incomes of local households, which theoretically 

increase demand for both tradables and non-tradables; while the prices of tradable goods are 

determined by world markets, the prices of domestic non-tradables is influenced by local 

demand.  An increase in prices of non-tradables relative to those of tradables will tend to 

appreciate the REER.  Supply increases in this sector in response to higher prices also displaces 

resources used on the the tradable sector; this leads to a reduction in net exports and is therefore 

expected to depreciate the REER. 



 

22 

 

Their study found that government spending, trade, FDI, and personal remittances in 

Albania is associated with an appreciation in the REER, while real GDP per capita is associated 

with its depreciation. 

The methodology of this paper deviates from the work of Cakrani et. al. by specifying 

general government final consumption expenditure instead of total government expenditure as 

an explanatory variable for REER to test our hypothesis on the effect of public consumption 

on the REER.  In addition, a VAR model was used instead of the VEC approach.  The 

logarithmic functional specification of the variables in the model of Cakrani et. al. (2013) 

accommodates very well their first-differenced data, which were observed to be nonstationary 

prior to differencing.  The increments of changes in the explanatory variables translate to 

percentage changes in the REER. The order of differencing was determined by the Augmented 

Dickey-Fuller (ADF) test which tested for stationarity of the series. 

With no stationarity observable in the Philippine data, up to two differencing data 

transformations were applied until the ADF test showed stationarity in all but one of the data 

series.  After observing cointegration among the series through the Phillips-Ouliaris (PO) test 

for cointegration, a vector autoregression (VAR) model was fitted on the data.  The order of 

lags in the VAR model was determined by fitting models with up to four lags and choosing the 

model with the most stationary residuals.  In using the Akaike Information Criterion to choose 

the number of lags, the model acquired used the maximum lag of four and turned up to be 

inadequate as the residuals do not exhibit stationarity.  Only with first lags does the model seem 

workable and useful; thus the working empirical model for this which uses the first lags only 

paper is given by Equation 2.8.  In Chapter III, it will be evident why the paper will focus on 

the coefficients of the first lag of government consumption.  The theoretical model suggests 

that the effects of government consumption towards the REER is rather immediate.  Therefore, 
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only the nearest lag is of concern.  Equation 2.5 is the original equation from the VAR model 

relating the second difference of REER to the first lags of all variables.   

△2 𝑅𝐸𝐸𝑅𝑡 = 𝛽0 + 𝛽1 △2 𝑅𝐸𝐸𝑅𝑡−1 + 𝛽2 △2 𝐹𝐷𝐼𝑡−1 + 𝛽3 △2 𝐺𝑜𝑣𝐶𝑡−1 +

𝛽4 △2 𝑇𝐷𝑡−1 + 𝛽5 △2 𝑅𝐸𝑀𝑡−1 + 𝛽6 △2 𝐺𝐷𝑃𝑐𝑡−1                

           (2.5) 

Because the second difference operators render it difficult to interpret the model, and our 

hypothesis only speculates an increase or depreciation in the REER as the effect of government 

consumption, an equation with only first order difference is preferable to equation 3.2.  With 

the difference operators expanded, model becomes: 

△ 𝑅𝐸𝐸𝑅𝑡 −△ 𝑅𝐸𝐸𝑅𝑡−1  =  𝛽0 + 𝛽1(△ 𝑅𝐸𝐸𝑅𝑡−1 −△ 𝑅𝐸𝐸𝑅𝑡−2) + 𝛽2(△ 𝐹𝐷𝐼𝑡−1 −△

𝐹𝐷𝐼𝑡−2) + 𝛽3(△ 𝐺𝑜𝑣𝐶𝑡−1 −△ 𝐺𝑜𝑣𝐶𝑡−2) + 𝛽4(△ 𝑇𝐷𝑡−1 −△ 𝑇𝐷𝑡−2) + 𝛽5(△ 𝑅𝐸𝑀𝑡−1 −△

𝑅𝐸𝑀𝑡−2) + 𝛽6(△ 𝐺𝐷𝑃𝑐𝑡−1 −△ 𝐺𝐷𝑃𝑐𝑡−2)                                                    (2.6) 

Combining like terms, we have: 

△ 𝑅𝐸𝐸𝑅𝑡 = 𝛽0 + (𝛽1 + 1) △ 𝑅𝐸𝐸𝑅𝑡−1 − 𝛽1 △ 𝑅𝐸𝐸𝑅𝑡−2 + 𝛽2 △ 𝐹𝐷𝐼𝑡−1 − 𝛽2 △

𝐹𝐷𝐼𝑡−2 + 𝛽3 △ 𝐺𝑜𝑣𝐶𝑡−1 − 𝛽3 △ 𝐺𝑜𝑣𝐶𝑡−2 + 𝛽4 △ 𝑇𝐷𝑡−1 − 𝛽4 △ 𝑇𝐷𝑡−2 + 𝛽5 △ 𝑅𝐸𝑀𝑡−1 −

𝛽5 △ 𝑅𝐸𝑀𝑡−2 + 𝛽6 △ 𝐺𝐷𝑃𝑐𝑡−1 − 𝛽6 △ 𝐺𝐷𝑃𝑐𝑡−2                                     (2.7) 

In a more compact manner:  

△ 𝑅𝐸𝐸𝑅𝑡 = 𝛽0 + ( (𝛽1 + 1) 𝛽2 ⋯ 𝛽6 )

(

 
 
 

△ 𝑅𝐸𝐸𝑅𝑡−1

△ 𝐹𝐷𝐼𝑡−1

△ 𝐺𝑜𝑣𝐶𝑡−1

△ 𝑇𝐷𝑡−1

△ 𝑅𝐸𝑀𝑡−1

△ 𝐺𝐷𝑃𝑐𝑡−1)

 
 
 

−

 (𝛽1 ⋯ 𝛽6)

(

 
 
 

△ 𝑅𝐸𝐸𝑅𝑡−2

△ 𝐹𝐷𝐼𝑡−2

△ 𝐺𝑜𝑣𝐶𝑡−2

△ 𝑇𝐷𝑡−2

△ 𝑅𝐸𝑀𝑡−2

△ 𝐺𝐷𝑃𝑐𝑡−2)

 
 
 

                                                                                                         (2.8) 
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where △𝑛 is the nth difference operator 

𝑅𝐸𝐸𝑅𝑡 is the real effective exchange rate at time 𝑡 

𝐹𝐷𝐼𝑡 is the net inflow of foreign direct investment as percentage of GDP at time 𝑡 

𝐺𝑜𝑣𝐶𝑡 is the government final consumption expenditure as percentage of GDP at time 

𝑡 

 

𝑇𝐷𝑡 is the total trade as percentage of GDP at time 𝑡 

𝑅𝐸𝑀𝑡 is total personal remittances as percentage of GDP at time 𝑡 

𝐺𝐷𝑃𝑐𝑡 is real GDP per capita at time 𝑡 

  

An issue in using VAR models for policy analysis is that it does not allow differentiation 

between correlation and causation (Stock and Watson 2001).  One way to address this is 

through modelling structural VARs which incorporate economic theory by imposing 

restrictions.  This study, due to limited time for research, used instead the Granger causality 

test between the variables REER and public consumption.  The Granger causality test 

investigates whether the lagged values of a variable in a VAR model help predict another 

(Verbeek 2012).  The statistical tests, transformation of data, and the fitting of a VAR model 

were all performed using the statistical software R version 3.3.1. 
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CHAPTER III 

THEORETICAL FRAMEWORK 

 

Chapter III presents Makin’s (1998) theoretical model of a dependent economy to provide 

its underlying assumptions, factors considered, and conclusions reached.  The theory provides 

a basis for the paper’s hypothesis.  A brief discussion on the data sources accessed is also 

included.  

 

A. Conceptual Framework 

 

Equation 3.1 shows Makin’s (1998) framework of a dependent economy expressed in a 

national income identity. 

                               Y = ON + OT = CN + IN + CT + IT − CA                                     (3.1) 

where Y is real national income or output 

 ON,T is domestic output of non-tradables, tradables 

 CN,T is domestic consumption of non-tradables, tradables 

 IN,T is domestic investment in non-tradables, tradables sectors 

 CA is the current account deficit.  

 

The difference between the aggregates of expenditures on non-tradables and tradables and 

the production the said goods constitutes the current account balance.  Because the model 

assumes a dependent economy, producers and consumers of tradable goods are price takers in 

the world markets, and the international prices of tradable goods is converted into domestic 

currency terms as expressed by equation 3.2. 

                                                        PT = 𝑒 ∙ PT
∗                                         (3.2) 
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where  PT is a price index of domestic tradables 

  PT
∗ is a world price index of tradables 

  𝑒 is the domestic nominal effective exchange rate in terms of the price of  

  foreign currency. 

 

Because the dependent economy model necessarily assumes world prices as exogenous, 

equation 3.2 implies that changes in the domestic price of tradables can only be effected by 

changes in the nominal exchange rate.  The prices of non-tradables, on the other hand, are 

determined by domestic demand and supply dynamics because the goods are tradable in the 

international market.  

The real exchange rate is defined as the ratio of the domestic price index of tradables to 

non-tradables, as shown by equation 3.3.  

                                                          R =  𝑒 ∙
PT

∗

PN
= 

PT

PN
                                     (3.3) 

where R is the real effective exchange rate (REER) 

 PN is an index price of domestic non-tradables. 

 

Movements of the REER indicate shifts in the patterns of production and consumption of 

tradable and non-tradable goods in the economy.  In practice, the nominal exchange rate is 

calculated as domestic currency versus a geometric weighted average of multiple foreign 

currencies.  Domestic tradables are products that are exportable in nature; therefore, a notion 

of opportunity cost in exporting products is covered in this figure for real analysis given price 

movements.  An increase in the prices of domestic tradables has a depreciating effect to the 

REER, holding nominal exchange rate and the prices of non-tradables constant; the country’s 

exports become less competitive in the world market as their prices increase.      
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Equations 3.4 and 3.5 state that the production of non-tradables and tradables is a function 

of two input factors: labor with flexible wages, and capital which is increased through 

investments. 

                                                            L =  LN + LT                 (3.4) 

                                                            K = KN + KT               (3.5) 

where LN,T is the labor force used to produce non-tradables, tradables 

  KN,T is the capital stock used to produce non-tradables, tradables. 

 

Shifts in the labor force between the non-tradable and tradable industries are effected by 

movements in the REER.   

Expenditure on both non-tradables and tradables is positively related to national income 

and inversely related to the REER.  In this model, government expenditure on either 

consumption or investment non-tradable and tradable goods is assumed to be autonomous. 

The market-clearing equation 3.6 states that there is never an excess demand for goods and 

services in the non-tradables sector.  This is because any excess demand will be “priced-in” 

through an adjustment in the prices of non-tradable goods, thereby adjusting the REER and 

restoring equilibrium in the sector.  Output of non-tradables is negatively related to the REER, 

and positively related to both input factors.  

        EN(R; Y) =  ON(R; KN, LN); 
∂EN

∂R
< 0,

∂EN

∂Y
> 0,

∂ON

∂R
< 0,

∂ON

∂KN
> 0,

∂ON

∂LN
> 0           (3.6) 

where EN is the aggregate domestic expenditure on non-tradables 

 R is the REER 

 Y is the real national output or income 

 ON is the domestic output of non-tradables 

 KN is the capital stock used for the production of non-tradables 

 LN is the labor force in the non-tradables sector. 
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In contrast to the non-tradables sector, an inequality between the domestic output and 

expenditure of tradables is possible, and is indicated by the current account imbalance as shown 

in equation 3.7.  

       ET(R; Y) − OT(R; KT, LT) = CA; 
∂ET

∂R
< 0,

∂ET

∂Y
> 0,

∂OT

∂R
< 0,

∂OT

∂KT
> 0,

∂OT

∂LT
> 0     (3.7) 

where ET is the aggregate domestic expenditure on tradables 

 R is the REER 

 Y is the real national output or income 

 OT is the domestic output of tradables 

 KT is the capital stock used for the production of tradables 

 LT is the labor force in the tradables sector. 

 

Figure 3.1 

The Tradables Sector, the Current Account, and the Exchange Rate 

Source: Makin (1998) 



 

29 

 

The left panel of Figure 3.1 shows an equilibrium between domestic expenditure on and 

output of tradables without considering international capital flows.  Ceteris paribus, domestic 

expenditure on tradables is held to have an inverse relationship with the nominal exchange rate 

while domestic production of tradables is directly related with the nominal exchange rate.  

Nominal depreciations provide incentive for an increase in the production of exportable 

tradables, and discourage domestic expenditure on such goods because they alter the REER.  

In the right panel, the slope OE represents a schedule for the excess demand for foreign 

currency due to gaps that occur between the domestic production and expenditure of tradables.  

A strengthening of the exchange rate increases the demand for foreign currencies as imports 

become cheaper.  

Without the dynamics of international capital movements and foreign exchange market 

intervention by the central bank, the nominal exchange rate adjusts such that domestic 

expenditure and output of tradables are always equal.  Thus, a nonzero current account balance 

is subject to correction via a corresponding nominal exchange rate movement over time.   

Considering perfect capital mobility and forward looking investors into the model will have 

alter how exchange rate and current account will be determined in the model, as will be seen 

through the next equations.     

                                                             �̂� =  
−(�̂�2−𝑒1)

𝑒1
                          (3.8) 

                                                               𝑖 +  �̂� =  𝑖∗                         (3.9) 

                                             FI = FI(�̂�; 𝑖 − 𝑖∗ ); 
∂FI

∂�̂�
> 0,

∂FI

∂𝑖∗
< 0                      (3.10) 

where �̂� is expected percentage exchange rate appreciation between periods 1 and 2 

 𝑒1 is the nominal effective exchange rate in period 1  

 �̂�2 is the expected nominal exchange rate in period 2  

 𝑖, 𝑖∗ is the domestic, foreign exchange rates 

 FI is foreign investment flows.  
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Equation (3.8) defines the expected appreciation of the nominal exchange rate.  Equation 

(3.9) states the uncovered parity condition, and equation 3.10 says that foreign capital flows in 

through domestic government bond purchases whenever there is a favorable interest 

differential or when the domestic currency is expected to appreciate.  Equation 3.11 expresses 

the intertemporal budget constraint which implies that excess demand for tradables and foreign 

funds will be zero over the two periods.  Furthermore, any additional income through increased 

investment will be consumed, leaving no investments by the second period.  

                                             IT
1 − 

(OT
2−CT

2)

(1+𝑖∗)
= CA1 +

CA2

(1+𝑖∗)
= 0                      (3.11) 

where 𝑖, 𝑖∗ are domestic, foreign interest rates 

 CA1,2 is the current account balance in period 1, 2. 

 

Finally, equation (3.12) states the condition that the foreign currency flows arising from 

current account and capital account transactions immediately determine the nominal exchange 

rate.  

                                  𝑒1,2 = 𝑒(CA1,2, FI1,2); 
∂𝑒1,2

∂C1,2 > 0, 
∂𝑒1,2

∂FI1,2 < 0          (3.12) 

where 𝑒1,2 is the nominal effective exchange rate in period 1, 2 

 FI1,2 is the foreign investment flows in period 1, 2 

 CA1,2 is the current account balance in period 1, 2. 

 

In this model, the central bank conducts monetary policy by indexing domestic interest 

rates with world interest rates to perform a “fixing” of the exchange rate.  Since in this scenario, 

𝑖 = 𝑖∗, foreign currency flows only if foreign investors expect an appreciation or depreciation 

of the domestic currency (�̂� ≠ 0).  Note that only when there is no expected future movements 
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in the nominal exchange rate can the uncovered interest parity (UIP), a stock equilibrium, 

prevail.  Thus, foreign investors fund a dependent economy’s ex ante current account deficit 

from increased fiscal spending only if there exists an interest differential which encourages 

them to buy local government bonds. 

The FI schedule in Figure 3.2 shows that foreign investors purchase local government 

bonds used to finance excess domestic demand for tradables on the basis that they expect the 

current account balance of the dependent economy to return to zero and the nominal exchange 

rate to return to its equilibrium level.  Thus, when the current account incurs a deficit from an 

overhang of tradables expenditures onto local production (OT < ET), and is expected to be 

corrected to its equilibrium zero value, the foreign funds will invest on local government bonds 

depending on the expected appreciation of the local currency.  

Figure 3.2 

Effects of Increased Public Consumption on External Accounts and the Exchange Rate 

Source: Makin (1998) 

In the left panel, an initial equilibrium is shown by the point of intersection of OT
0  with ET

0 

and the corresponding exchange rate 𝑒0.  Current account is balanced, and UIP is satisfied; 

thus there is no movement of capital in the right panel.   
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Considering an increase in public consumption on tradable goods translates to a shift in the 

expenditure schedule from ET
0 to ET

1  as seen in the left panel.  This rightward shift signifies an 

increase in public expenditure on tradables in period 1.  This shift causes a deficit in the current 

account measured by the distance OC, and the depreciation of the nominal exchange rate from 

𝑒0 to 𝑒1.  The price of domestic tradables rise, which increases the REER and causes a shift in 

the consumption and production patterns in the non-tradables and tradables sectors. 

Public investment, unlike public consumption, augments productivity of producers.  The 

effects of a rise in public expenditure on tradables but in the form of investment is shown in 

Figure 3.3.  

Figure 3.3 

Effects of Increased Public Investment on External Accounts and the Exchange Rate 

Source: Makin (1998) 

The rise in production due to an increase in public investment (KT
0,1 to KT

2)  is shown by the 

rightward shift from OT
0  to OT

1  in the left panel.  Note that the value of the increased output is 

in present value terms as discounted by 1 + 𝑖∗ as seen in equation (3.11); we also do not 

consider capital stock depreciation in the model.  In the intertemporal model, all savings are 

exhausted over the two periods; thus, the additional consumption of tradables made possible 
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by a higher income in period 2 is invested in period 1.  This is what is shown by the total shift 

on public investment on tradables by a shift from ET
0 to ET

1+2, again, all measured in present 

value terms. 

A rightward shift in the OE curve to O1E1 in the right panel reflects the increased 

investment spending from the right panel.  If foreign investors expect the added productivity 

arising from this additional investment to be sufficient for future repayment of their funds, then 

they estimate that the  O1E1 will eventually shift back  towards its initial, shown as the 

movement from O1E1 to O2E2.  This implies that the initial nominal exchange 𝑒0 prior to the 

increase public investment will be expected to be equal to the nominal exchange rate ex post.  

Thus, an increase in public investment has no effect on the nominal exchange rate.  

A reduced form equation for factors that affect the REER in this theory is given by Equation 

3.13.  It merely states that increases in government consumption depreciates the REER.  

             Δ𝑅𝐸𝐸𝑅 = Δ𝐺𝑜𝑣𝐶                       (3.13) 

where △ is the first difference operator 

 𝑅𝐸𝐸𝑅 is the real effective exchange rate  

 𝐺𝑜𝑣𝐶 is the level of government consumption  

 

B. Hypothesis  

 

An increase in government consumption depreciates the real exchange rate. 

 

C. Data Sources     

Philippine data for these six variables were downloaded from the World Bank World 

Development Indicators website in a CSV file.  Only data in the period 1977-2015 were 

complete and therefore used.   
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The data for Philippine REER was sourced from the IMF International Financial Statistics.  

The REER of a country is its nominal effective exchange rate index divided by a price deflator 

or costs index; the REER data from the IMF uses the consumer price index of the Philippines 

with 2010 as the base year to adjust for the local aggregate price.  The nominal effective 

exchange rate of a country is a ratio of its average exchange rate in a period to a weighted 

geometric average of exchange rates of foreign countries.  The weights depend on the trades of 

these countries with the home country.   

Total exports and imports in percentage of GDP was sourced from the World Bank national 

accounts data and the Organization for Economic Co-operation and Development (OECD) 

National Accounts data files.  Personal remittances received in percentage of GDP was sourced 

from estimates based on IMF data on balance of payments, and on OECD and World Banks 

GDP estimates.  Personal remittances comprise of personal transfers from resident and non-

resident households, as well as compensation for resident employees employed abroad by 

nonresident entities.   

Net inflows of FDI in percentage of GDP was sourced from the IMF International Financial 

Statistics and Balance of Payments databases, World Bank International Debt Statistics, and 

GDP estimates by the World Bank and OECD.   Foreign direct investment are investment 

inflows that acquires ten-percent or more of voting stock in a company that operates in a foreign 

country; equity, reinvestment of earnings, long-term capital, and short-term capital constitute 

the FDI data.  

Government final consumption expenditure in percentage of GDP was sourced from the 

World Bank national accounts data and the OECD National Accounts data files.  It includes all 

current public expenditures on goods and services, including employee compensation.  Most 

expenditures on national defense and security are included, excluding military expenditures 

part of government capital formation.     
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Real GDP per capita was calculated with data on Philippine GDP per capita with constant 

2010 dollars and consumer price index (CPI) with 2010 also as the base year.  Data on GDP 

per capita was sourced from the World Bank national accounts data and the OECD National 

Accounts data files, while the data on CPI was sourced from the IMF International Financial 

Statistics and data files.  Real GDP per capita was calculated by multiplying GDP per capita 

with a ratio of its contemporary CPI values to 100. 
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CHAPTER IV 

ANALYSIS OF RESULTS 

 

Chapter IV presents the empirical evidence used to test the paper’s hypothesis.  Descriptive 

statistics and the rationales for transforming the data before regression are presented.  The 

results of the relevant equation from a fitted VAR model, tests for the model’s adequacy, and 

a supplementary Granger causality test is also shown and provides evidence that falsifies the 

hypothesis.  Implications on policy and theory are included along with some methodological 

recommendations for future studies.  

 

A. Descriptive Statistics of Data 

 

The yearly data for government consumption FDI, Personal remittances, sum of exports 

and imports all in percentage of GDP, Real GDP per capita and REER, span the period of 1977-

2015.  Differencing the data twice provides 36 data points for regression.  See the Appendix 

section for the complete raw dataset. 

The ADF tests for each series show that all the series except GDP per capita are stationary 

differencing the data twice.  As shown in Table 4.1, differencing was applied until the data for 

REER is stationary along with the other variables.  Because the paper focuses on the 

relationship between public consumption and the real exchange rate, this variable was not 

included in the fitted model. 
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Table 4.1 

The ADF test results of the variables at different levels of differencing 

Series p-value Conclusion (at 5% significance level) 

𝑅𝐸𝐸𝑅 0.5544 Not Stationary 

𝐹𝐷𝐼 0.5532 Not Stationary 

𝐺𝑜𝑣𝐶 0.3043 Not Stationary 

𝑇𝐷 0.9188 Not Stationary 

𝑅𝐸𝑀 0.9009 Not Stationary 

𝐺𝐷𝑃𝑐 0.9281 Not Stationary 

△ 𝑅𝐸𝐸𝑅 0.1544 Not Stationary 

△ 𝐹𝐷𝐼 <0.1 Stationary 

△ 𝐺𝑜𝑣𝐶 0.3598 Not Stationary 

△ 𝑇𝐷 0.5926 Not Stationary 

△ 𝑅𝐸𝑀 0.5578 Not Stationary 

△ 𝐺𝐷𝑃𝑐 0.5268 Stationary 

△2 𝑅𝐸𝐸𝑅 <0.01 Stationary 

△2 𝐹𝐷𝐼 <0.01 Stationary 

△2 𝐺𝑜𝑣𝐶 0.03565 Stationary 

△2 𝑇𝐷 <0.01 Stationary 

△2 𝑅𝐸𝑀 <0.01 Stationary 

△2 𝐺𝐷𝑃𝑐 0.2376 Not Stationary 

 

In Table 4.2 there are a number of observations, the mean, median, standard deviation, 

variance and range for the data of each variable used in fitting the model. 

Table 4.2 

The descriptive statistics for each explanatory variable  
REER TD REM FDI GovC 

N 37 37 37 37 37 

Mean 0.4467 -0.01843 -0.001284 0.01538 0.02192 

Median 3.7090 -0.3547 0.06842 0.1135 0.00942 

Std. Dev 12.13454 7.755152 1.431634 1.372729 1.371021 

Variance 147.2471 60.14238 2.049575 1.884386 1.8315 

Range -36.15 – 23.73 -28.04 – 16.52 -3.525 – 3.72 -3.348 – 2.614 -1.206 - 1.824 

 

Differencing the data twice strengthened the evidence for cointegration among the six 

variables such that the PO test tests positive for cointegration among the series at the 5% 

significance level as seen in Table 4.2.  
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Table 4.3 

The Philips-Ouliaris test results for the variables at different differencing levels 

Level of differencing p-value Conclusion (at 5% significance level) 

None >0.15 Not Cointegrated 

First 0.08131 Not Cointegrated 

Second 

Second (w/o GDPc) 

>0.02198 

>0.01 

Cointegrated 

Cointegrated 

 

 

B. Regression Results 

 

Table 4.4 shows that the fitted equation for REER shows an adjusted R-squared value of 

0.4194.  Three of the six lagged variables show significance beyond the 10% significance level.  

The relationship between public consumption and the REER has the most statistical evidence 

having a p-value less than the 0.01 significance level.  Computing for the coefficients for 

△ 𝐺𝑜𝑣𝐶𝑡−1 through equation 2.8 will show us that a one percent increase in the percentage of 

government consumption in relation to GDP is associated with a strengthening effect on the 

REER by about 7.13 points the following year.  A one percent increase in the REER is 

associated with an appreciation by about 0.7 units a year after, while a one percent increase in 

net inflow of FDI is associated with a depreciation by about 3.1 units a year after.  Trade and 

inflow of personal remittances are seen to be associated with appreciations in the REER a year 

later, although it should be noted that these variables were not observed to be significant.     

Table 4.4 

Estimation results for equation the REER equation: 

 Estimate Std. Error t value Pr(>|t|) 

     

reer.d2.l1 -0.3018 0.1346 -2.241 0.0323   ** 

fdi.d2.l1     3.1155 1.2867  2.421 0.02151 ** 

pubc.d2.l1 -7.1304 2.3466 -3.039 0.00479 *** 

trd.d2.l1   -0.3091 0.1933 -1.599 0.12001 

rem.d2.l1  -0.2923 1.1765 -0.248 0.80542 

     

Signif. codes:  0.01 ‘***’ 0.05 ‘**’ 0.10 ‘*’   

Residual standard error: 8.957 on 31 degrees of freedom 

Multiple R-Squared: 0.5,     Adjusted R-squared: 0.4194 

F-statistic: 6.201 on 5 and 31 DF, p-value: 0.0004297 
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where reer.d2.l1 the first lag of the data on the second-difference of REER 

 

 fdi.d2.l1    the first lag of the data on the second-difference of net inflows of FDI 

   as percentage of GDP 

 

 pubc.d2.l1 the first lag of the data on the second-difference of public consumption 

   as percentage of GDP 

 

 trd.d2.l1   the first lag of the data on the second-difference of total imports and 

   exports as percentage of GDP 

 

 rem.d2.l1 the first lag of the data on the second-difference of remittances received 

   as percentage of GDP 

 

As results show in Table 4.5, the residuals show no cointegration and is normally 

distributed.  However, the evidence for stationary residuals is slightly weak; residuals for the 

differenced remittances data which have p-values greater than 10% do not appear likely to be 

stationary.  The rest of the variables’ residuals have strong evidence for stationarity.  It still can 

be argued however that the series weakly exhibit stationarity when its plot is examined in 

Figure 4.1.  In summary, we have weak evidence that the VAR model has residuals that behave 

like white noise; the VAR model may not be adequate if at least one of the variable’s residual 

is unlikely to be stationary.  On the off chance that the residuals for public consumption is 

stationary, however, the residuals for the model is likely to be Gaussian white noise. 

Table 4.5 

Results of diagnostics on the VAR model’s residuals 

Statistical Test p-value Conclusion (at the 10% significance level) 

Portmanteau Test 0.2564 No serial correlation 

Jarque-Bera Test (REER equation) 0.588 Normally distributed 

ADF test for △2 𝑅𝐸𝐸𝑅 residuals 0.09845 Stationary 

ADF test for △2 𝐹𝐷𝐼 residuals <0.01 Stationary 

ADF test for △2 𝐺𝑜𝑣𝐶 residuals 0.04998 Stationary 

ADF test for △2 𝑇𝐷 residuals 0.06114 Stationary 

ADF test for △2 𝑅𝐸𝑀 residuals 0.1508 Not Stationary 
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Figure 4.1 

Plot of the residuals for REM 

Evidence for public consumption having a causal effect upon REER is observed from the 

results from the Granger causality test in Table 4.5.  The result of the F-test rejects the null 

hypothesis of no Granger causality; the second model which excludes a lag variable for 

government consumption is deemed too restrictive relative to the first.     

Table 4.6 

Results of the Granger causality test between REER and government consumption 

Model 1: △2 𝑅𝐸𝐸𝑅𝑡  = △2 𝑅𝐸𝐸𝑅𝑡 +  △2 𝐺𝑜𝑣𝐶𝑡−1 

Model 2: △2 𝑅𝐸𝐸𝑅𝑡 = △2 𝑅𝐸𝐸𝑅𝑡 

Model Res.Df Df F Pr(>F) 

1 33 N/A N/A N/A 

2 34 -1 6.3986 0.01638 *** 

 

Signif. codes:  0.01 ‘***’ 0.05 ‘**’ 0.10 ‘*’   

 

 

C. Implications and Recommendations 

 

The regression results imply that if the current administration pursues policies that increase 

public consumption relative to GDP, a real appreciation the following year will be its effect 

ceteris paribus.  This links increases in government consumption with a decrease in the 

competitiveness of the Philippines as its exports are priced higher as the REER appreciates.  

Furthermore, cheaper imports also seem to be one of the effects of increased government 
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consumption.  In the short-run, shifts in production between the tradable and non-tradable 

industries may take place while changes in import products and quantities may be less sticky; 

thus, there may be a negative effect on aggregate output. 

Increases in government consumption can discourage OFWs from working abroad as their 

wages will decrease in real, domestic terms.  As such, Filipino households that benefit from 

remittances from OFWs will have a lower dispensable income which decreases domestic 

demand for goods and services.  

The results from the Philippines contradict the predictions of Makin’s theory as there is 

insufficient evidence to show the alleged rational response of investors towards unproductive 

government spending.  Although the Philippine statistics authority publishes government final 

consumption expenditure for the previous quarter, there seems to be an appreciating rather than 

a depreciating effect; this puts the view of Makin’s forward looking bond investors to a very 

weak position.  The applicability of Makin’s theory may also not have been as homogenous as 

the study assumes it to be throughout 1977-2015.  The exposure of the REER to movements in 

the international market for government securities can be seen to be vastly changing through 

the years in Figure 4.5. 

Figure 4.2 

Outstanding International Public Debt Securities to GDP (%) 

Source: World Bank (2016) 
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We find that the assertion of the Mundell-Fleming model regarding the effect of increases 

in public consumption on the REER to still hold true at least in the Philippine setting; it might 

be possible that markets were not discriminating between public consumption and public 

investments but treated these increases in expenditure as opportunities insofar as the 

government would increase domestic real interest rates to finance their spending.  However, 

there are also other theories which have the same prediction but through mechanisms which 

their authors claim to be important recent updates to old Keynsian models.  The theory of Sachs 

and Wyplos (1984) could perhaps explain the data better considering that the condition of high 

asset substitutability might not be met in the Philippines.  The prediction in this case is that 

fiscal expansion (consumption or investment) creates a surplus demand for domestic goods, 

causing rises in interest rate since domestic supply does not immediately meet demand.  Private 

demand is thereby crowded out by rises in interest rates.  Interest rates also attract more foreign 

capital than consumption, appreciating the real exchange rates.  Another theory than may be 

applied to the Philippines is that of Backus, Kehoe, and Kydland (1994) which says that 

government expenditure causes a decrease in domestic private consumption and leaves a labor 

supply surplus which appreciates real exchange rates.   

A sample size larger than the 37 data points can be limiting in statistical analysis.  Because 

the macroeconomic data available for the variables used in this study were documented on a 

yearly basis, finding complete data spanning earlier than 1977 was difficult for the Philippines.  

For further studies dealing with yearly Philippine data on the variables, an empirical model fit 

for panel data could yield more accurate inferences about the case of the Philippines.  An 

alternative to this is that data for each variables be published semiannually or even quarterly 

by widely accessible and reliable institutions so that studies that use macroeconomic data on 

the Philippines can have more reliable statistical inferences.  
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The authors also recommend further studies on the effects of public consumption on the 

real effective exchange rate in the Philippines while incorporating dynamics of the capital 

markets for government bonds.  Although the theory behind our model involves this type of 

capital flow, there was no variable incorporated to represent any movements in the market for 

local government securities.  Furthermore, in the case of this paper’s VAR model, the authors 

found it difficult to find a model in which the residuals strongly resemble white noise; there is 

definitely room for a more adequate model future studies can look into. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

 

I. Conclusion 

 

Data on the Philippines show that contrary to Makin’s predictions, public consumption 

appreciates the real exchange rates similar to the conclusion of Mundell (1963) and Fleming 

(1962).  Questions arise to the applicability of Makin’s theory on the country considering the 

low amount of international public debt relative to GDP during 1980-1997.  The models 

developed by Sachs and Wyplos (1984) and Backus, Kehoe, and Kydland (1994) may offer 

explanations to the results.  

Government consumption is observed to be a threat to the competitiveness of domestic 

labor, particularly in the BPO industry, and export production.  While a hampering of the real 

values of the remittances received from overseas workers by households may threaten local 

demand, it is unclear whether government consumption necessarily has this effect as 

compensation for public workers also fall under public consumption 

 

II. Recommendations 

 

For further research, the authors recommend studies on the effects of public consumption 

on the real effective exchange rate in the Philippines while incorporating dynamics of the 

capital markets for government bonds.  Although the theory behind our model involves this 

type of capital flow, there was no variable incorporated to represent any movements in the 

market for local government securities.  The possibility of other theories explaining the case of 

the Philippines gives arise new variables to examine.  Namely, the presence of the high asset 

substitution condition and the mechanism of domestic interest rates adjustments offsetting the 
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goods market disequilibrium as per the model Sachs and Wyplos (1984).  The theory of labor 

surplus that ensues after increases in government expenditures may also be investigated.  

For empirical issues, the authors recommend using a larger size of dataset using panel 

regression methods.  In our case for VAR modelling with Philippine data, the authors found it 

difficult to find a model stationary residuals.  There may be more adequate models achievable 

through the VAR and other methods. 
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APPENDIX 

Appendix A1: Raw Dataset 

Real 

effective 

exchange 

rate index 

(2010 = 100) 

Trade (% 

of GDP) 

Personal 

remittances, 

received (% 

of GDP) 

Real 

GDP per 

capita 

(Current 

dollars, 2010 

= 100) 

Foreign 

direct 

investment, 

net inflows 

(% of GDP) 

General 

government 

final 

consumption 

expenditure 

(% of GDP) 

116.4587 45.18429 1.725363 22.52769 1.068809 10.28731 

107.0767 45.60446 1.964214 27.18632 0.444811 10.05567 

115.9782 48.19763 2.021645 37.65499 0.025452 9.384426 

122.1324 52.0437 1.929098 51.09451 -0.32665 9.066294 

126.2933 51.00534 2.244251 61.75202 0.482514 8.757582 

131.0806 46.47027 2.824436 68.99967 0.04308 9.120775 

110.2656 49.42085 3.384306 66.061 0.31615 8.277947 

109.2091 49.0973 2.286007 91.40139 0.028655 7.031713 

119.4836 45.90904 2.62248 107.1645 0.039044 7.609948 

93.60674 48.70263 2.882649 102.5467 0.425199 7.954021 

86.34095 52.86351 3.072662 115.487 0.924811 8.397191 

87.90713 55.33183 3.331091 146.1634 2.470603 9.03211 

94.33111 58.38052 3.199044 179.6443 1.322366 9.529048 

89.62288 60.80027 3.306132 204.4702 1.196075 10.1039 

89.77548 62.18495 4.073314 243.7909 1.197775 9.926595 

99.31239 63.15795 4.790817 301.5164 0.430381 9.657292 

97.80231 71.16647 4.758306 322.4122 2.277071 10.10928 

106.038 73.95956 5.386641 409.7591 2.482661 10.79642 

107.5808 80.53853 7.231518 494.7376 1.994064 11.38775 
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114.8533 89.79996 5.88426 581.0136 1.831061 11.94799 

113.2853 108.2503 8.256799 596.362 1.484014 13.18372 

94.44979 98.66224 7.104572 558.8919 3.167282 13.27886 

99.34493 94.90946 8.093244 666.0131 1.502497 12.21889 

90.53642 104.7299 8.545374 661.7853 1.835207 11.42367 

85.43665 98.90894 11.48671 642.3845 0.996564 11.08034 

85.76292 102.4351 11.96569 689.3324 2.174351 10.57376 

78.43014 101.8493 12.20262 712.5165 0.586355 10.20248 

75.07195 102.6425 12.551 797.74 0.647906 9.382409 

79.04369 97.87855 13.32332 941.3442 1.614412 9.039751 

87.25949 94.94083 12.67981 1157.853 2.215366 9.180396 

94.4821 86.61941 11.00525 1433.642 1.954155 9.284946 

97.33839 76.28227 10.82158 1783.447 0.769268 8.831776 

95.65066 65.59038 11.85704 1769.802 1.226498 9.860312 

100 71.41949 10.80042 2145.24 0.536291 9.721702 

100.6748 67.69792 10.28523 2482.081 0.895477 9.701319 

105.551 64.89944 9.840247 2812.164 1.285692 10.84301 

109.7713 60.22506 9.824989 3099.181 1.3744 10.8368 

109.4142 61.05299 10.07483 3325.439 2.015462 10.39712 

116.5605 60.79131 10.26616 3404.661 1.960581 10.9766 

Source: World Bank World Development Indicators 
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The Ties That Bind: The Impact of Partner-Country ASEAN Membership on 

Philippine Bilateral Export Trade: Evidence from  

a Theory-Based Gravity Model 

Donald Jay M. Bertulfo and Neil Irwin Moreno 

 

Abstract 

Extant literature on ASEAN trade have noted significant trade creation effects within 

the region. However, these studies have taken ASEAN as a regional economic collective, and 

henceforth country-specific effects of partner-country membership in the ASEAN has been 

largely overlooked. This paper addresses the aforementioned gap in the literature using 

Anderson and van Wincoop’s (2003) gravity model as theoretical framework.  

Using one-way export data from the Philippines to the rest-of-the-world, the researchers 

ran multiple cross-section estimations of gravity data from 1996-2013. Empirical findings 

displayed a trend from significance to non-significance of the effect of partner-country 

membership in the ASEAN on bilateral export flows of the Philippines. Other observed 

significant positive determinants of Philippine export flows include the GDP of the partner 

country and dummies for common language and common colonizer. On the other hand, 

observed significant negative determinants of Philippine export flows included bilateral 

geographical distance and the landlocked status of the partner country. Findings are discussed 

in light of the ASEAN Integration 2015. 
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CHAPTER I 

INTRODUCTION 

Economic thought has long acknowledged the benefits and costs from trade. In the 

advent of globalization, the trading market has expanded to an even wider scale and scope. 

Also, the trading arena at present, in the so-called “information age,” is situated in a complex 

and layered market context (i.e. domestic, regional, international). Taking into account the 

amplified scale and scope of trade at present, the potential opportunities and risks associated to 

it are also of enhanced magnitude. It is in this light that there is a heightened need to further 

understand the factors which influence trade flows in a given country, in order to shed light on 

possible policy interventions that may be put in place to increase that country’s global 

competitiveness. In the Philippine context, the importance of knowing the determinants of trade 

flows holds greater weight taking into account its recent engagements in free trade agreements 

(FTAs) and the deepening of its integration in the ASEAN in light of the upcoming ASEAN 

Integration 2015.  In line with this, this paper utilized the gravity model (GM) of trade in 

identifying the determinants of trade in the Philippines, particularly the effect of the partner-

country membership in the ASEAN on Philippine export trade.  

Statement of Research Question  

 This study sought to identify the determinants of bilateral trade in the Philippines, with 

an emphasis on trade costs and incentives, as a strategy to shed light on the dynamics of trade 

in the Philippines and to possibly aid in the formulation of trade policies to increase the 

country’s global trade competitiveness. In particular, it sought to answer the following main 

question using Philippine trade data: Does partner-country membership in the ASEAN 

significantly increase Philippine export trade?  

Significance of the Study    

 Given the recent trend towards global integration of economies, which occur at varying 

depths and scope, the researchers claimed that knowing the magnitude and direction of 

relationship between bilateral trade flows and partner-country membership in a common 

regional trading agreement (RTA) is essential. Information on this may be used in strategically 

crafting trade policies to increase the country’s trade competitiveness, especially since the 

Philippines is set to deepen its economic ties with ASEAN-member countries in response to 

the upcoming ASEAN Integration 2015.  

        Furthermore, the study sought to provide empirical support to the gravity model (GM) 

of trade using Philippine trade data. Past studies have utilized the GM in the analysis of the 
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effects of international borders, economic integration agreements, exchange rate mechanisms, 

linguistic identity and other institutions that influence trade flows in a variety of economic 

contexts (Anderson and van Wincoop 2003). Because of its empirical success in explaining 

trade flows, its theoretical and empirical foundations are constantly being updated in light of 

the contemporary trade theories and more recent econometric methods. As a consequence, 

studies have recommended improvements in the model’s mathematical and econometric 

specification. However, sparse research has been done to empirically validate the GM using 

recent econometric estimation methods, more so in the Philippine context. This study tried to 

address the aforementioned gap in literature.  

 More recent econometric model specifications that arose from the GM already included 

the estimation of bilateral variables that were noted to affect bilateral trade flows (e.g. having 

a common language, common border, common colonizer) using data from other countries. In 

accordance with this, it would be interesting to note if these bilateral variables also significantly 

affect trade flows in the Philippine setting.  

Scope and Limitations of the Study  

        The study combined data from 1996-2013 covering all bilateral export trade flows from 

the Philippines to all other countries in the world (i.e., one-way bilateral export flows from the 

Philippines to the rest-of-the-world). This paper studied the magnitude and direction of the 

effects of bilateral and country-specific variables on bilateral export trade. As such, its scope 

did not include the distribution of welfare from trade among countries. Also, the scope of the 

study is limited to the variables specified in the gravity model. Specialization, revealed 

comparative advantage, and other trade measures are out of the study’s scope. Furthermore, 

this study used aggregated bilateral export trade data and did not investigate on export trade 

per specific product category.  

Methodology 

 Using one-way trade flows from the Philippines to the rest-of-the-world and guided by 

Anderson and van Wincoop’s (2003) theory-based gravity equation, the researchers ran 

multiple cross-section estimations of gravity trade data from 1996-2013. The aforementioned 

was conducted in order to observe changes in magnitudes of the beta coefficients of both 

bilateral and country-specific variables noted to influence trade, as specified in the gravity 

model.  
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Definition of Terms 

Bilateral Trade – exchange of goods between two countries 

Homothetic Preferences – consumers, with different levels of income, facing the same prices 

are assumed to demand goods in the same proportions 

Inclusion List (IL) – list of goods that have to undergo immediate liberalization under AFTA 

Rules of Origin (ROO) – guidelines used to determine the country of origin of a certain product 

for international trade purposes 

National Single Window – a trade-facilitation system that enables international traders to 

submit necessary trade-regulation documents at a single location and/or single entity 

Comparative Advantage – the opportunity cost of producing a certain good in a country is 

lower than that in other countries  

Trade Balance – the difference between a country’s exports and its imports 

Trade Barriers – a government-imposed restraint on the flow of international goods and 

services 

Free Trade Agreement – treaty between two or more countries to create a free trade area, where 

goods can be exchanged across their common borders without tariff and other trade 

barriers 

Tariff – tax imposed on imported goods 

Tariff Liberalization - removal or reduction of trade barriers, such as tariffs, for free exchange 

of goods between countries 

Export – goods produced in a country which are shipped to other countries for sale or trade  

Intra-regional Trade – exchange of goods between countries of the same region  

Trade Facilitation – simplification and standardization of international trade procedures to 

increase efficiency and trade volumes 

Multilateral Resistance – a measure of the barriers to trade that a country deals with all its 

trading partners 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

In order to provide a more comprehensive view on the topic of inquiry, the researchers 

briefly sketched available data and literature which relate to (1) current Philippine trade 

performance, (2) the Philippines’ membership in the ASEAN, (3) commonly known trade 

theories and (4) the theoretical and empirical literature on the gravity model.  

Philippine Trade Performance and Policy Issues  

In discussing the issues and implications of trade policies such as free trade agreements, 

a survey of the recent international trade performance and relations of the Philippines is deemed 

helpful. Figure 2.1 shows the export-to-GDP and import-to-GDP ratios of combined goods and 

services trade from 1993 to 2013. The graph shows a decreasing trend in the share of exports 

and imports in total GDP over the years. In fact, their values have been at their lowest in 2013. 

Despite this, with approximately 30% export-to-GDP and import-to-GDP ratios, international 

trade seems to still hold considerable importance in the Philippine economy.  

Figure 2.1: Exports-to-GDP and Imports-to-GDP Ratios 

 

Source: The World Bank (2014) 

Meanwhile, Figure 2.2 shows the respective growth rates of Philippine exports and 

imports from 1980 to 2013. It is interesting to note that dips in trade were both felt in 1998 and 

2009, both of which were times of economic crises, namely the 1997 Asian Financial Crisis 

and the 2008 Global Financial Crisis. These trends suggest that macroeconomic shocks may 

influence trade flows to some degree. Overall, the graph shows a fluctuating trend in the export 

and import growth rates from 1980 to 2013.  Furthermore, there seems to be a consistent trend 

of negative trade balance (also called trade deficit) in goods (i.e. values of imports have 
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consistently been greater than exports), as shown in Figure 2.3, which shows the trend in trade 

balances over the past 20 years. This is interesting to note as trade deficits may have 

implications on some macroeconomic variables (e.g. exchange rates), as what is implied by 

macroeconomic theories. 

Figure 2.2: Export and Import Growth Rates 

 

Source: United Nations Conference on Trade and Development (2014) 

Figure 2.3: Balance of Trade 

 

Source: National Statistics Office (1994, 1998, 2003, 2007, 2012, 2013, 2014) 

Meanwhile, Figure 2.4 shows the terms-of-trade (TOT) statistics of the Philippines 

from 1980 to 2013. TOT is defined as the ratio between the price of the country’s exports 

relative to the price of the country’s imports. The aforementioned measure reflects the strength 

of the country’s domestic goods relative to international goods. The graph shows that the 

Philippines, generally, has a TOT less than 100, meaning that the domestic goods of the 

Philippines are valued less than its imports from other countries.  Alternatively, it can be said 

that the Philippines has to export more in order to buy a certain amount of imports. The 

Philippines’ TOT showed a decreasing trend since 1998 despite the strengthening of its 
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regional economic ties with ASEAN-member countries. In fact, in the given time period from 

1980-2013, the Philippines had a lowest TOT value in 2013.  

Figure 2.4: Terms-of-Trade Statistics 

 

Source: United Nations Conference on Trade and Development 

To add, latest statistics which relate to goods trade on specific product groups are 

presented. Table 2.1 shows the top five Philippine exports and imports in 2013.  Electronic 

products account for 42.2% of the country’s exports, holding the biggest share in total exports 

in 2013. The percentage share of electronic products to total exports is greater than the 

combined share of the next four major exports of the country, namely other manufactures, 

woodcrafts and furniture, chemicals and machinery and transport equipment.  

Electronic products also hold the greatest percentage share in total imports in 2013, 

accounting for almost a fourth of the total value of Philippine imports. Coming in second are 

mineral fuels, lubricants and related materials, followed by transport equipment, industrial 

machinery and equipment and other food and live animals. Note that many of the product 

categories in the top five list are commodities related to the manufacturing sector, which 

suggests a turn toward the manufacturing industry as focus of production in the Philippine 

industry.   
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Table 2.1: Top Five Philippine Exports and Imports (2013) 

Exports   Imports  

Product Percent 

Share 

 Product Percent 

Share 

Electronic products 42.20%  Electronic products 24.90% 

Other manufactures  9.70%  Mineral fuels, lubricants and related 

materials 

21.10% 

Woodcrafts and 

furnitures 

5.90%  Transport equipment 10.00% 

Chemicals 4.60%  Industrial machinery and equipment 5.10%  

Machinery and transport 

equipment 

3.70%  Other food and live animals  2.90% 

Source: National Statistics Office (2014) 

Meanwhile, Figure 2.5 shows the major trading partners of the Philippines in 2013.  The 

graphs illustrate the top ten importers of Philippine goods and the top ten exporters to the 

country.  Japan, U.S. and China are the top three trading partners of the country, holding more 

than a fourth of the total Philippine exports and imports. It is interesting to note that only few 

ASEAN countries are included in the country’s top ten trading partners.  Singapore is the 

country’s major trading partner in the ASEAN bloc, being the 5th largest importer of Philippine 

goods (receiving 7.3% of exports) and the 6th largest exporter to the country (comprising 6.8% 

of imports).  Thailand is the other major importer from the ASEAN bloc (ranked 9th, receiving 

3.4% of exports), while Thailand and Indonesia are the other ASEAN countries who are part 

of the major exporters to the Philippines (ranked 6th and 9th, respectively).  These statistics 

suggest that the ASEAN economic bloc have a limited share on Philippines’ total trade, despite 

the ongoing negotiations to deepen the Philippines’ economic integration to the ASEAN 

market.  
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Figure 2.5: Major Trading Partners of the Philippines (2013) 

 

  

Source: National Statistics Office (2014) 

The formation of the Association of Southeast Asian Nations was initially noted to be 

politically motivated.  The conception of the organization was stimulated by the member 

countries’ mutual desire to present a unified stand vis-à-vis the perceived threat of communist 

expansionism based in Indochina (Yeung, Perdikis, and Kerr, 1999, p.45; Reichel 1985). The 

Bangkok Declaration marked its inception in 1967, composed of only five countries back then, 

namely, Indonesia, Malaysia, Philippines, Singapore and Thailand. Brunei acceded in 1984, 

and Vietnam joined in 1995, with the latter’s membership signifying the end of the “communist 

threat” chapter in ASEAN’s history.  Laos and Burma later joined in 1997, and Cambodia 

became the latest member in 1999 (Yeung, Perdikis, and Kerr, 1999, p. 45).   As of this writing, 
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the ASEAN is composed of 10 member states, and is arguably one of the most successful 

regional economic cooperation projects in recent history.  

The 1967 Bangkok Declaration states the organization’s objectives as being practical 

cooperation in the “common interest areas” of economies, science, and administration. 

However, the viability of this objective was at the time questioned due to the lack of internal 

cohesion within the region since its principal countries either suffered from internal instability 

or were only nascent states.  Territorial disputes and unstable external environment, primarily 

due to the Vietnam War, were not conducive to cooperation (Yeung, Perdikis, and Kerr, 1999, 

p. 46).  

In the 1970s, economic growth within the region began to accelerate and economic 

concerns began to gain priority over politics.  Its main focus was shifted towards increasing 

economic cooperation and coordinating common economic interests.  By 1985, however, 

ASEAN had achieved little economic integration; the degree of authority given to the ASEAN 

was barely adequate.  ASEAN was different from other regional trade organizations in the 

sense that it was a flexible agreement - there was no central organization whose policies were 

legally binding upon members (Yeung, Perdikis, and Kerr, 1999, p. 46).  According to Tan 

(2000), all agreements within the ASEAN are reached by consensus.  Even if only one member-

country disagrees, the organization must carry out further negotiations.  Although this scheme 

is beneficial in attending to the concerns of each member-country, it can also cause problems 

since the member-countries may tend to negotiate only from the point of view of their 

respective national interests.  It is possible that no one would argue on the basis of the interests 

of the ASEAN as a whole.      

The ASEAN paved the way for the Philippines to engage in some of its most important 

FTAs.  According to Medalla and Mantaring (2009), the most extensive FTA and 

regionalization effort by the Philippines were through the mechanisms of the ASEAN and the 

“plus 1,” ASEAN Plus Three (APT), and East Asian Summit (EAS).  ASEAN “plus 1” 

connotes the regional organization’s bilateral FTAs with non-ASEAN-member countries, such 

as China, Japan, and South Korea (Hew, 2007, p.221).  The ASEAN Plus Three (APT) is the 

regional integration and cooperation among the ASEAN member-states, China, Japan, and 

Korea.  It was conceived in December 1997, when the aforementioned countries held the first 

APT Summit (Hidetaka, 2005).  The East Asia Summit (EAS) is an annual conference, 

consisting of sixteen members (the ten ASEAN countries, China, Japan, South Korea, 

Australia, New Zealand, and India.  The first EAS was held in Kuala Lumpur, Malaysia in 

December 2005 (Hew, 2007, p.223).         
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Within the ASEAN, the first significant milestone was the adoption of the Framework 

Agreement on Enhancing ASEAN Economic Cooperation in 1992.  The agreement laid out a 

comprehensive program on regional tariff reduction and employed the Common Effective 

Preferential Tariff (CEPT) Scheme as the main mechanism of the AFTA.  The CEPT was 

mainly geared towards trade liberalization, with its focus being on reducing tariffs gradually 

over time. 

        Other free trade agreements have already existed before the AFTA was 

established.  An earlier FTA can be traced from the evolution of the European Union, which 

began as the European Coal and Steel Community (ECSC) in 1952.  The primary goal of the 

ECSC was to promote the international and domestic competitiveness of the two industries 

within Belgium, France, West Germany, Italy, the Netherlands and Luxembourg (known as 

“the six”).  In 1957, the European Economic Community (EEC) was formed by “the six” with 

the following goals: (a) to establish a free trade area and lower internal tariffs; (b) to create a 

customs union with a common external tariff, providing exceptions for former colonies; (c) to 

establish a common market with reduced barriers to the movement of capital and labor; and (d) 

to create the Common Agricultural Policy (CAP) (Yeung, Perdikis, and Kerr, 1999, p. 37).  

  

The trade impact of free trade agreements has been a particular interest in the field of 

trade research.  Hayakawa, Kimura and Nabeshima (2014) noted that specific provisions in 

regional trade agreements enhance international trade between countries. More specifically, 

they found that a provision on competition policy has the largest effect on international trade, 

followed by the government procurement provision.  Kawabata (2014) found that free trade 

agreements (FTAs) both have positive effects on both member- and non-member countries, in 

which case FTAs become building blocks for multilateral trade liberalization.  Sen, Srivastava 

and Pacheco (2013) studied the early effects of bilateral and plurilateral preferential trade 

agreements (PTAs) on trade volumes using an augmented gravity model. Results showed that 

plurilateral PTAs have a more significant impact relative to bilateral PTAs.               

AFTA’s ability to strengthen intra-ASEAN trade has been a main concern, since the 

percent share of intra-regional trade in the total trade of the ASEAN is considered mediocre 

for a regional trade organization.  Intra-regional trade accounts for only 18 percent of ASEAN’s 

trade, compared to 50 percent for the EU.  The slow growth in intra-ASEAN trade has been 

attributed to “similarity in export and industrial structures and rivalry in world markets, thus 

commodities-based intra-regional trade is not possible” (Reichel, 1985, p. 195).  Furthermore, 

AFTA has been criticized for not prioritizing the pursuit for more openness and free market 
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principles.  Its main objective is “to create a larger market to attract FDI via tariff reduction, 

not to generate trade” (EIU, 1994, p. 15). 

In response to this dilemma, empirical studies have been conducted to assess the impact 

of the AFTA on intra-ASEAN trade.  Bun, Klaassen, and Tan (2007) made an empirical 

analysis on the impact of the AFTA, especially the CEPT, on the intra-ASEAN trade expansion 

since 1992 – whether the intra-ASEAN trade expansion is attributable to the AFTA or just 

caused by other economic factors.  Their empirical analysis shows that since the introduction 

of CEPT, intra-AFTA trade on average has increased by 9% per year.  The positive results are 

contrary to the conclusions made by the existing empirical studies they have cited, which did 

not show a clear picture on the merits of AFTA. 

Okabe and Urata (2013) also examined the impact of trade liberalization under AFTA 

on intra-ASEAN trade and employed the gravity model.  The results show that the tariff 

elimination for a wide range of products under AFTA had positive and significant trade 

creation effects.  They also found out that the elasticity on tariff reduction on imports tend to 

be larger than that on exports.  Furthermore, trade creation effects under the AFTA, particularly 

the CEPT Scheme, are relatively small and limited to a small range of products for newer 

ASEAN members, such as Cambodia, Myanmar, and Vietnam, compared to older members. 

In line with the results of these empirical studies, the researchers computed the 

Philippines’ openness to trade with the ASEAN bloc, which is illustrated by Figure 2.6.  Since 

the AFTA’s conception in 1992, the Philippines has generally increased the relative value of 

its trade with the ASEAN, as evidenced by the increase in the ASEAN’s percentage share in 

the overall trade of the Philippines. 
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Figure 2.6: Openness of the Philippines to Trade with the ASEAN Bloc 

  

Source: National Statistics Office (1994, 1998, 2003, 2007, 2012, 2013, 2014) 

In light of the interest in assessing the trade impact of the AFTA, empirical research on 

estimating the determinants of intra-ASEAN trade have also been conducted.  Foo and Schaaf 

(2007) made an empirical study focusing on trade among the original five members of the 

ASEAN (ASEAN-5), i.e., Indonesia, Malaysia, the Philippines, Singapore, and Thailand, using 

1980 to 2006 data of the ASEAN-5.  The results show that the amount of trade among ASEAN-

5 member countries is positively related to gross domestic product (GDP), per capita income, 

and the adjacency of trade.  However, the distance between trading countries and their co-

membership in a free trade agreement are statistically non-significant.  Furthermore, Foo and 

Schaaf (2007) found out that relationship between trade flows and its determinants vary in 

country-specific regressions of trade, which led them to recommend that policies aiming to 

improve trade in the ASEAN must be sensitive to the individual economic situation of the 

member countries.  In the case of the Philippines, they recommended that the country trade 

with countries having large GDPs.  

Medalla and Mantaring (2009) asserted that the Philippines should prioritize its national 

agenda in entering into any FTA.  The national agenda generally revolves around the following 

principles and objectives: (1) global competitiveness, (2) sustainable growth, (3) efficiency in 

allocation of resources, and (4) poverty alleviation.  The state must make sure that these 

objectives are workable within a certain FTA.  Theoretically, multilateralism would be the ideal 
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approach for optimum welfare since a preferential (e.g. bilateral) approach has risks such as 

trade diversion, resource diversion, and political diversion. 

However, developing countries like the Philippines have difficulties when it comes to 

negotiations and discussions on the most vital trade concerns (Medalla and Mantaring, 

2009).  Subsequently, pursuing a bilateral and regional approach seems practical and 

compelling, and this could be due to a number of reasons.  An FTA is expected to instigate 

trade creation.  It can also be used for a testing ground in assessing the impacts of trade 

liberalization, which could contribute to policymaking.  A bilateral and regional approach can 

help the Philippines advance its interests and concerns in a multilateral setting; thus, it can be 

seen as a stepping stone towards multilateralism.  Furthermore, FTAs can serve as protective 

shields against the consequences of other FTAs established. 

The most important concern in forming an FTA is choosing the partner.  It is stated 

that, generally, the bigger the economy of the partner (and, by induction, the more economies 

involved), the bigger the potential gains from an FTA.  This condition reiterates one of the 

main findings of Foo and Schaaf (2007).  Another important and logical criterion for larger 

benefits is the proximity of the partner.  Taking into consideration these factors, it can be argued 

that the Philippines can derive most benefits in bilateral agreements with respect to its major 

trading partners, specifically US and Japan.  US and Japan are the top two trading partners of 

the Philippines in the recent history.  Tables 2.2 and 2.3 shows the respective percentage shares 

of the US and Japan to the total value of trade of the Philippines. 

 

Table 2.2: US and Japan as Major Trading Partners of the Philippines (1993-2003) 

  Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

US 

Percent 

Share 27.24 26.09 25.4 25.16 26.11 28.16 25.56 24.5 23.6 24.22 21.19 

Rank 1 1 1 1 1 1 1 1 1 1 1 

JAPAN 

Percent 

Share 20.24 20.75 19.79 20.39 18.98 17.35 16.42 16.7 17.93 17.25 17.77 

Rank 2 2 2 2 2 2 2 2 2 2 2 

Source: National Statistics Office (1994, 1998, 2003, 2007)  
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Table 2.3: US and Japan as Major Trading Partners of the Philippines (2004-2013) 

  Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

US 

Percent 

Share 18.34 18.62 19.31 15.5 14.58 16.6 12.63 12.53 12.7 12.9 

Rank 2 1 1 1 1 1 2 2 2 2 

JAPAN 

Percent 

Share 18.7 17.23 17.13 13.35 13.52 15.24 13.7 14.16 14.3 14.5 

Rank 1 2 2 2 2 2 1 1 1 1 

Source: National Statistics Office (2007, 2012, 2013, 2014) 

Aside from these concerns, the Philippines should also deal with newer features of new-

age FTAs.  Aside from facilitation of trade, these provisions would also serve as institutional 

safety nets for each FTA partner or member state.  The objectives of the FTA, according to 

Medalla and Mantaring (2009) would be better achieved, especially in the context of a 

developing country such as the Philippines, if provisions on cooperative undertakings, support 

and assistance in the areas of technology transfer, human resource development, environment, 

small and medium-sized enterprises (SMEs) and infrastructure development are included. 

In drafting the Philippine FTA policy, Medalla and Mantaring (2009) proposed a 

system composed of the following: 

• Intra- and Intergovernmental coordination mechanisms for coordinated policy 

decision making process; 

• Participation of private sector through business advocacy, consultation, observer 

status in negotiations; and 

• Networking of negotiators, academe/experts and business/industry sector as well as 

civil society. 

        It is possible that establishing an FTA policy can benefit the Philippines in light 

of the plan of establishing the ASEAN Economic Community (AEC) by 2015.  The intra-

ASEAN free trade agreement underwent a significant update, when the CEPT-AFTA scheme 

was replaced by the ASEAN Trade in Goods Agreement (ATIGA), implemented in 2010.  The 

main objective of the ATIGA is to establish an integrated market and production base with a 

free flow of goods, services, investment, skilled labor and freer flow of capital (ASEAN, 2010).  

           According to the ASEAN Economic Community Blueprint (ASEAN, 2008), the 

AFTA has paved the way for the achievement of significant progress in terms of removal of 

tariffs.  The average CEPT tariff rate of products in the Inclusion List (IL) had fallen to 6.38% 

in 1997 from 12.67% in 1993.  It was expected at that time to further diminish to 2.55% by 

2003 (AFTA Council, 1998).  By 2007, tariffs of 93.67% of the products included in the IL 
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have been reduced to a rate within 0% and 5% (ASEAN Secretariat, 2014). However, free flow 

of goods might require not only zero tariffs, but also the removal of non-tariff 

barriers.  Furthermore, another major component that would facilitate free flow of goods are 

trade facilitation measures such as integrating customs procedures, establishing the ASEAN 

Single Window, continuously enhancing the CEPT Rules of Origin (ROO) including its 

Operational Certification Procedures, and harmonizing standards and conformance procedures. 

        The AEC aims to put in place ROO which are responsive to the dynamic 

changes in global production processes so as to: facilitate trade and investment among ASEAN 

member states; promote a regional production network; encourage the development of small 

and medium enterprises (SMEs) and the narrowing of development gaps; and promote the 

increased usage of the AFTA CEPT Scheme.  The CEPT ROO would be continuously reformed 

to respond to modifications in regional production processes.  The Operational Certification 

Procedures for the CEPT ROO would be enhanced and simplified through the introduction of 

facilitative procedures such as electronic processing.  All the ROO implemented by each 

member-country would be reviewed in order to explore possible mechanisms.   

        Better trade facilitation produces simple, harmonized, and standardized trade 

and customs, processes, procedures and other related information flows are expected to reduce 

transaction costs in ASEAN.  An improvement in trade facilitation would enhance export 

competitiveness and facilitate integration of ASEAN into a single market for goods, services, 

and investments and a single production base.  

In light of the fast approach of AEC, the realisation of ASEAN Customs Vision 2020 

is brought forward to 2015. In particular, the 2005-2010 Strategic Plan of Customs 

Development aims to: (a) integrate customs structures; (b) modernize tariff classification, 

customs valuation and origin determination and establish ASEAN e-Customs; (c) smoothen 

customs clearance; (d) strengthen human resources development; (e) promote partnership with 

relevant international organisations; (f) narrow the development gaps in customs; and (g) adopt 

risk management techniques and audit-based control (PCA) for trade facilitation. 

The implementation of measures of simplifying, harmonizing and standardizing trade 

and customs, processes, procedures and the application of information and communication 

technology (ICT) in all areas related to trade facilitation would be paramount in the ultimate 

creation of an ASEAN Single Window. The ASEAN Single Window is an environment where 

ten National Single Windows of member countries operate and integrate. National Single 

Window enables a single submission of data and information, a single and synchronous 

processing of data and information and a single decision-making for customs clearance of 
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cargo, which expedites the customs clearance, reduce transaction time and costs, and thus 

enhance trade efficiency and competitiveness. 

Systems of standards, quality assurance, accreditation, and measurement are crucial to 

promote greater efficiency and enhance cost effectiveness of production of intra-regional 

imports/exports. Standards, technical regulations and conformity assessment procedures will 

be harmonised through the implementation of the ASEAN Policy Guideline on Standards and 

Conformance, with greater transparency, improved quality of conformity assessment and 

active participation of the private sector. 

Since the Philippines’ integration to the ASEAN, the trade industry has become an 

important component in the economy of the country.  Despite the weaknesses possessed by the 

ASEAN (and the AFTA), it can be argued that the organization has paved the way for further 

development in trade and international relations.  Studies have shown that the AFTA produced 

positive effects with regards to intra-ASEAN trade.  With the formation AEC taking place 

soon, it is of utmost importance to assess its projects and programs in line with the country’s 

national interest in order to determine if it is better for the Philippines to join AEC.     

Theoretical Issues  

  Theories that explain the dynamics of international trade abound in the literature. This 

section will only cover some of the more widely known trade theories: the Ricardian model, 

Heckscher-Ohlin (H-O) model, the monopolistic competition model and the (reciprocal) 

dumping model. The Ricardian model has shown the importance of accounting for 

technological differences among countries. In particular, the Ricardian model asserts that 

comparative advantage determines trade patterns, in that countries produce that good 

(assuming that there are only two goods) with a lower relative autarky price, hence leading to 

specialization (Deardorff 1980). In a small-country case, trade causes the relative price of the 

country’s exports to rise. Consumption and welfare also increases with trade. Meanwhile, in 

the large country case, consumption and welfare remains the same with trade (Deardorff 2007). 

 The Heckscher-Ohlin model (also known as the factor-proportions theory), on the other 

hand, highlights the role of differences in resources of countries in understanding trade patterns, 

in which case comparative advantage is taken to be influenced by the interaction of 

resource/factor abundance (i.e. the amount of resources the country has), and resource/factor 

intensity (i.e. the extent to which resources are utilized in production) (Krugman and Obstfeld 

2012). This model, in its simplest formulation, starts with the assumption that countries 

produce two goods using only two factors, the intensities of which are not equal between the 

goods (Dornbusch, Fischer and Samuelson 1980). Intuitively, the H-O model posits that 
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countries will tend to be more efficient in producing goods that are intensive in the resources 

in which they are relatively well-endowed. A corollary to this is the theoretical assertion that 

all things equal, trade equalizes prices of factors (i.e. factor price equalization)(Samuelson 

1949). The H-O model allows for the analysis of income distributions in relation to 

international trade (Stolper and Samuelson 1941).  

 While the Ricardian and H-O models explain trade patterns and specialization in terms 

of relative differences in technology or factor endowments, an alternative perspective asserts 

that specialization can be explained by increasing returns to scale or economies of scale. 

Economies of scale is a situation wherein the cost of production per unit of good decreases as 

output increases. In such a case, there is an incentive for firms to produce limited number of 

goods in greater amounts. Theories grounded on the economies of scale assumption assume 

imperfect market competition, in contrast with the assumption of perfect competition from 

which the Ricardian and H-O models are founded. Allowing for increasing returns of scale, 

two theoretical models emerge: the monopolistic competition model and the (reciprocal) 

dumping model.  

 Monopolistic competition allowed for trade in goods under similar industries (i.e. intra-

industry trade), in contrast with comparative advantage models which hold that trade happens 

as products of one industry are traded in exchange for the products of another (i.e. inter-industry 

trade) (Krugman 1979). Meanwhile, the (reciprocal) dumping model introduces the concepts 

of market segmentation and consequently, price discrimination in international trade. To 

illustrate, in the dumping model, the price charged on a domestic good is larger than the price 

charged on exports of the same good. Exporting firms do this as a profit-maximizing strategy. 

Reciprocal dumping occurs when countries engaged in bilateral trade dump into each other’s 

markets (Brander and Krugman 1983).  

Empirical Issues 

This paper employed the gravity model (GM) of international trade as its main 

theoretical framework. Research suggests that the concept of GM originated from the work of 

Tinbergen (1962), which presented the relationship between trade flows, economic sizes and 

bilateral geographical distance as that which is analogous the Newtonian law of gravitation 

(Burger, Martijn, Frank van Oort, and Gert-Jan Linders, 2009). It has to be noted that the earlier 

history of the gravity model was not based on a coherent economic theory, with all its initial 

assumptions. Despite this, the model was noted to have considerable stability and explanatory 

power, providing a good fit to real-world economic data.  Currently, it has been utilized in the 

ex-post impact assessment of free trade agreements (Plummer, Cheong and Hamanaka, 2010; 
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Kahouli and Maktouf 2015; Sheng, Chink and Xu 2014) and the identification of the 

determinants of trade and investment flows (Chang 2014; Flores, Zey and Hoque, 2013; Hanh 

Vu 2013; Lee, Karpova and Lee 2014; Subasat and Bellos 2013)  

 The gravity model (GM) of international trade, in its elementary form, which is referred 

to as “traditional gravity model,” presents the direct relationship of the countries’ respective 

economic sizes and the inverse relationship of geographical bilateral distance on bilateral trade: 

𝑋𝑖𝑗 = 𝐺
𝑌𝑖

𝛽1𝑌𝑗
𝛽2

𝑑𝛽3
                                                          (2.1) 

where 

Xij = trade volume between country i and country j (often operationalized as 

monetary value of exports from country i to country j) 

Yi = gross domestic product of region i, 

Yj = gross domestic product of region j,  

d = geographical distance between region i and region j and  

G = gravitational constant. 

Intuitively, countries with greater gross domestic products (GDP) have greater 

international purchasing powers, which could enable them to buy greater quantities of 

international goods ceteris paribus. Meanwhile, countries which are geographically distant to 

one another have lesser incentives to trade bilaterally ceteris paribus. This explains the 

directions of relationship between trade flows, economic sizes and geographical distance, in 

line with the gravity model.  

Translating (2.1) into its log-linear econometric form, the following equation is obtained:  

𝑙𝑛𝑋𝑖𝑗 = 𝛽1𝑙𝑛𝑌𝑖 + 𝛽2𝑙𝑛𝑌𝑗 + 𝛽3𝑙𝑛𝑑𝑖𝑗 +  𝜇                                    (2.2) 

where µ is the catch-all variable assumed to be stochastic/random – that is, E(µ) = 0 and 

where the following properties need to be satisfied:  

(1) µ is uncorrelated with any of the independent variables 

(2) µ is homoskedastic (has a fixed variance) 

(3) none of the independent variables are linear combinations of other independent 

variables (that is, the econometric model is free from multicollinearity).  

Over time, (2.2) has been augmented to reflect both theoretical distance-related costs, 

and theoretical border-related costs; the former being costs associated with bilateral remoteness 

(e.g. transportation and information costs) and the latter being costs that accrue due to country-

specific differences (e.g. currency differences, institutional constraints) (Yang 2013). The 

aforementioned has been due to the recent improvements in theorizing on the gravity model. 
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In the succeeding paragraphs, a brief overview of the theoretical underpinnings of the gravity 

model is presented.  

Anderson (1979) was one of the first who attempted to provide an explanation to the 

gravity model. He showed that a GM can arise from assumptions of (1) national product 

differentiation – that is, goods are differentiated by country of origin and (2) well-defined 

preferences across all differentiated products. Meanwhile, Bergstrand (1985, 1989) 

demonstrated that a GM can be obtained from Krugman’s (1980) monopolistic competition 

model which assumes that consumers have a ‘love for variety.’ Other economists such as 

Deardorff (1998) and Eaton and Kortum (2002) derived a gravity-type equation from the 

traditional Heckscher-Ohlin factor-proportions theory and the Ricardian model respectively.  

Meanwhile, Anderson and van Wincoop (2003) noted the importance of controlling for 

relative trade costs in the proper specification of the GM.  The traditional mathematical and 

econometric specification of the GM “ignores that the trade volume between region i and region 

j could be influenced by trade costs between regions i and j relative to the rest-of-the-world 

(ROW), and [that] the economic sizes of the ROW’s regions (and the prices of their goods) 

matter as well (Baier & Bergstrand 2009, 77).”  To put it simply, the traditional GM placed 

less regard on the idea that trade between two countries may be influenced by the costs of 

trading with other regions, as well as by their gross domestic products.  It is in this light that 

Anderson and van Wincoop (2003) introduced “multilateral trade resistance” (MTR) terms to 

account for relative trade costs.  In particular, they derived a gravity equation of the form   

𝑋𝑖𝑗 =
𝑌𝑖𝑌𝑗

𝑌𝑊
(

𝑡𝑖𝑗

∏𝑖𝑃𝑗
)1−𝜎                                                           (2.3) 

from four key assumptions: (1) that goods are differentiated by place of origin, (2) that 

preferences are identical and homothetic (3) that the market moves toward an equilibrium state 

(market-clearing) and (4) that trade costs are bilaterally symmetric. In (2.5), Xij is the monetary 

value exports from i to j, YW denotes world GDP, Yi and Yj are the gross domestic products of 

countries i and j respectively, tij is the cost of importing a good from country i, σ > 1 is the 

elasticity of substitution and ∏I and Pj represent exporter and importer ease of market access 

or country i’s outward and country j’s inward multilateral trade resistance terms. 

 Translating (2.3) into its econometric model specification, (2.4) is obtained:  

𝑙𝑛𝑋𝑖𝑗 = 𝛽𝑜 + 𝛽1𝑙𝑛𝑌𝑖 + 𝛽2𝑙𝑛𝑌𝑗 + 𝛽3𝑙𝑛𝑡𝑖𝑗 + 𝛽4𝑙𝑛∏𝑖 + 𝛽5𝑙𝑛𝑃𝑗 +  𝑢         (2.4) 

Despite the inclusiveness of Anderson and van Wincoop (2003)’s mathematical model, 

there are certain issues regarding the estimation of its multilateral trade resistance terms, 

arguably the most salient of which is the idea that MTR terms are not directly observable, hence 
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a potent problem in the operationalization of the aforementioned variable.  To address this 

issue, alternative ways of proxying for MTR terms have been sought. One of which is the use 

of iterative methods using a non-linear least squares (NLS) program to arrive at estimates of 

the price-raising effects of barriers to international trade.  Because this method is quite 

complicated, it is seldom used obtain an MTR estimate.  Another alternative is to compute for 

a “remoteness variable” to proxy for MTR terms.  Lastly, and most frequently done, is the use 

of country fixed effects for importers and exporters.  The study will employ the latter to account 

for MTR in its econometric model specification. 

 The use of country fixed effects for importers and exporters involves replacing 

multilateral resistance indexes with importer and exporter dummies.  These country dummies 

capture all the country-specific characteristics and control for the country’s overall level of 

exports and imports (Anderson and van Wincoop 2004).  In which case, the econometric model 

specification of the gravity model using fixed effects is: 

𝑙𝑛𝑋𝑖𝑗 = 𝛽𝑜 + 𝛽1𝑙𝑛𝑌𝑖 + 𝛽2𝑙𝑛𝑌𝑗 + 𝛽3𝑙𝑛𝑡𝑖𝑗 +  𝑢                                 (2.5) 

where 

ln tij is the logarithm of trade costs between two countries i and j 

and where the trade costs are assumed to take the form: 

𝑡𝑖𝑗 = 𝑑𝑖𝑗
𝛿1 exp(𝛿2𝑐𝑜𝑛𝑡𝑖𝑗 + 𝛿3𝑙𝑎𝑛𝑔𝑖𝑗 + 𝛿4𝑐𝑐𝑜𝑙𝑖𝑗 + 𝛿5𝑐𝑜𝑙𝑖𝑗 + 𝛿6𝑙𝑎𝑛𝑑𝑙𝑜𝑐𝑘𝑖𝑗

+ 𝛿7𝑅𝑇𝐴𝑖𝑗)   (2.6) 

dij is bilateral distance, and contij, langij, ccolij, colij, landlockij and RTAij are dummy 

variables that take a value of 1 if the two countries have a common border, common language, 

and common colonizer, if one was a colony of the other at some point in time, if at least one of 

the two is classified as a landlocked country and if both are members of a regional trading 

agreement respectively.  

 Meanwhile, numerous methods to account for econometric issues associated with 

gravity equation modelling have also been identified in recent literature. Santos Silva and 

Teneyro (2006) recommended a Poisson specification as an alternative to the log-linear gravity 

trade econometric model, claiming that the former accounts for estimation biases that may arise 

due to logarithmic transformation, the failure of the homoskedasticity assumption and the 

treatment of zero values. However, this method is without its drawbacks as it is susceptible to 

problems of overdispersion and excess zero flows. Henceforth, Burger, van Oort and Linders 

(2009) endorsed the use of modified Poisson fixed-effects estimations to address the drawbacks 

of the Poisson specification by Santos Silva and Teneyro (2006) and the log-linear econometric 
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model that has been usually employed in gravity literature. Xiong and Chen (2014), on the 

other hand, suggested the use of the two-step method of moments to address issues of sample 

selection and heteroskedasticity which normally arise in the estimation process.  
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CHAPTER III 

THEORETICAL FRAMEWORK 

 In the subsections that follow, a general statement of the researchers’ hypothesis is 

explicitly stated in line with the available literature on the topic. After which, the theoretical 

framework of the study is discussed in greater detail. Lastly, a detailed discussion of the data 

collection and analysis procedure is presented.  

Hypothesis  

 Gaining insights from available literature on the recent trade performance of the 

Philippines and the ASEAN, the researchers hypothesize that partner-country membership in 

the ASEAN significantly increases bilateral export flows.  

 Drawing insights from the econometric specification of Anderson and van Wincoop’s 

(2003) theoretical gravity model, Table 3.1 shows the hypothesized relationship of each 

explanatory variable to the explained variable, bilateral export flows:  

Table 3.1: Hypothesized direction of relationship of each explanatory variable to the explained variable 

Explanatory variable Direction of 

Relationship  

GDP of partner country  + 

Geographical distance between Philippines and partner 

country  

- 

Common language + 

Common colonizer + 

Previous colonizer  + 

Landlocked status of partner country  - 

Partner country membership in the ASEAN  + 

Theoretical Framework  

This study drew insights from the work of Anderson and van Wincoop (2003). They 

formulated a theoretically-motivated gravity equation which takes into account the influence 

of relative trade incentives and costs on bilateral trade. More specifically, they advanced that 

bilateral trade is not only influenced by the trade barriers between those two countries but also 

by the extent to which these countries resist trade with other countries, the latter they called 

“multilateral resistance.” The succeeding paragraphs provide a comprehensive overview of the 
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initial assumptions and the logical flow of the mathematical specification of the gravity model 

by Anderson and van Wincoop (2003), as explained in Feenstra (2004).  

The theoretical foundations of this model starts out with a utility function which is 

assumed to have a constant elasticity of substitution (CES), and an international trade 

environment which exhibits national product differentiation. The latter means that each good 

is differentiated by country of origin. Let cd
ij be the exports from country i to country j of good 

d. Since each country produces a unique good, it follows that exports from country i to country 

j of good d is equal to the consumption of country j of the same good. Putting it simply, what 

country j imports from country i, country j fully consumes. Suppose then that country i = 1, 2, 

…, M produces Ni goods. If each country exports Ni quantities of the goods they produce to 

country j, the utility function of country j is expressed as  

𝑈𝑗 = ∑ ∑(𝑐𝑑
𝑖𝑗
)
(𝜎−1)

𝜎⁄
𝑁𝑖

𝑑=1

                                                   (3.1)

𝑀

𝑖=1

 

in line with the assumption that Uj is a CES utility function.  

 As a simplifying assumption, it is assumed that all products exported by all countries 

to country j are sold at the same price, pij, in country j. Also, goods exported from i to j are 

assumed to be accounted on a cost, insurance, freight basis. This means that country i shoulders 

shipment-related costs of exporting to country j. With the assumption that prices are equalized 

across all varieties of goods, it follows that consumption in country j is also equal over all the 

products d = 1, 2, …, Ni, such that cd
ij = cij where cij denotes the total consumption of any 

product exported by country i to country j . Henceforth, (3.1) can be simplified into  

𝑈𝑗 = ∑𝑁𝑖(𝑐
𝑖𝑗)

𝜎−1
𝜎⁄

𝑀

𝑖=1

                                                       (3.2) 

Given this general utility function, any representative consumer from country j is 

maximizes this utility function subject to the budget constraint  

𝑌𝑗 = ∑𝑁𝑖𝑝
𝑖𝑗𝑐𝑖𝑗

𝑀

𝑖=1

                                                             (3.3) 

 

where  

Yj is the overall expenditure and income in country j, assuming balanced trade.   

 Upon utility maximization, the following demand equation is obtained:  

𝑐𝑖𝑗 = (
𝑝𝑖𝑗

𝑃𝑗
)−𝜎 (

𝑌𝑗

𝑃𝑗
)                                                           (3.4) 
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where Pj denotes country j’s overall price index, defined as  

𝑃𝑗 = (∑𝑁𝑖(𝑝
𝑖𝑗)1−𝜎)

𝑀

𝑖=1

1
(1−𝜎)⁄

                                              (3.5) 

 This formulation is, again, based on the assumption that prices are equalized across all 

varieties of goods. However, Anderson and van Wincoop (2003) extended this to account for 

barriers to trade between two countries, in which case prices of goods before and after shipment 

are not equalized anymore across product varieties. Trade costs, in this formulation, are 

modeled as “iceberg costs,” wherein only a fraction of the total amount of the good reaches its 

destination all else having “melted” in transit. When prices are allowed to vary across product 

varieties, the accounting technique used in the valuation of goods is assumed to be in a free-

on-board (FOB) basis, where the importing country j shoulders all shipment-related costs. 

Anderson and van Wincoop (2003) assumed that trade costs are symmetric, meaning that the 

costs of importing a good d from country i to country j is similar to importing the same good 

from country j to country i, and that the market clears to allow for market forces to determine 

the equilibrium values. After performing several algebraic manipulations, Anderson and van 

Wincoop (2003) derived the following gravity equation:  

𝑋𝑖𝑗 =
𝑌𝑖𝑌𝑗

𝑌𝑊
(

𝑡𝑖𝑗

∏𝑖𝑃𝑗
)1−𝜎                                                    (3.6) 

where  

 Yi denotes country i’s GDP, Yj denotes country j’s GDP, YW refers to the world GDP, 

∏I and Pj represent exporter and importer ease of market access or country i’s outward 

and country j’s inward multilateral trade resistance terms. 

 Translating (3.6) to its econometric model specification, (3.7) is obtained:  

𝑙𝑛𝑋𝑖𝑗 = 𝛽𝑜 + 𝛽1𝑙𝑛𝑌𝑖 + 𝛽2𝑙𝑛𝑌𝑗 + 𝛽3𝑙𝑛𝑡𝑖𝑗 + 𝛽4𝑙𝑛∏𝑖 + 𝛽5𝑙𝑛𝑃𝑗 +  𝑢         (3.7) 

 However, as noted in the previous chapter, researchers use dummy variables to reflect 

barriers to trade other than geographical distance. In this study, the following econometric 

model specification is used:  

𝑙𝑛𝑒𝑥𝑝𝑜𝑟𝑡𝑠 = 𝛽𝑜 + 𝛽1𝑙𝑛𝑌𝑗 + 𝛽2𝑙𝑛𝑑𝑖𝑠𝑡 + 𝛽3𝑐𝑜𝑚𝑙𝑎𝑛𝑔_𝑜𝑓𝑓 + 𝛽4𝑐𝑜𝑚𝑐𝑜𝑙 + 𝛽5𝑐𝑜𝑙𝑜𝑛𝑦1

+ 𝛽6𝑙𝑎𝑛𝑑𝑙𝑜𝑐𝑘𝑒𝑑 + 𝛽7𝑅𝑇𝐴                                                                                (3.8) 

Table 3.2 presents a summary of the independent variables used in the study, their 

definition, and their values (if dummy). 
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Table 3.2: Data Variables and Operationalization 

Variable Definition 
Values (if 

dummy) 

lnYj 

Logarithm of the 

nominal GDP of the 

importing country j 

 

lndist 

Logarithm of 

bilateral distance 

between the capital 

of Philippines 

(Manila) and the 

capital of country j 

 

comlang_off 
Common 

language 

1 = if the 

Philippines and 

country j have 

common second 

languages (i.e. 

English) 

0 = otherwise 

comcol 
Common 

colonizer 

1 = if the 

Philippines and 

country j had a 

common colonizer at 

any point in history 

(i.e. Japan, United 

States, Spain) 

0 = otherwise 

 

colony1 Colony 

1 = if the 

Philippines have 

been colonized by 

country j at any 

point in history 
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0 = otherwise 

landlocked 
Landlocked 

status 

1 = if country j is 

of landlocked status 

classification 

0 = otherwise 

RTA 

Common 

regional trading 

agreement 

1 = if country j is 

also a member of the 

ASEAN 

0 = otherwise 

 The study used only one-way export flows from the Philippines to other countries in 

the rest-of-the-world. Hence, lnYi was taken out of the equation because the aforementioned 

does not vary in cross-sections (assuming that GDP data are annual measures).  

Data Sources, Analysis, and Procedure 

 The researchers made use of a cross-country gravity data set obtained from different 

data sources. List of countries were taken from the World Bank website (see Appendix A). 

Meanwhile, export trade statistics and nominal gross domestic incomes were acquired from the 

United Nations Conference on Trade and Development (UNCTAD) website.  

Meanwhile, other explanatory variables such as geographical distances, common 

language, colony, common colonizer and partner’s landlocked status and partner’s membership 

in the ASEAN were obtained from the Centre d'Études Prospectives et d'Informations 

Internationale (CEPII) through Science Po’s Department of Economics website. The use of the 

aforementioned is adopted from the recommendations of possible data sources as mentioned 

in A Practical Guide to Trade Policy Analysis by WTO (2012). 

After collating all data required to build a gravity data set, data cleaning and 

transformation was undertaken to control for estimation errors, following WTO’s (2012) 

recommendation. The following criteria were observed in the process of data cleaning and 

transformation:  

(1) countries not part of the official World Bank list of countries were deleted from 

the data set.  

(2) data with missing values were left as missing data 

(3)  logarithms of the values of bilateral exports, GDP of partner country and 

geographical distance were obtained.  
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After which, the researchers ran ordinary least squares regressions of cross-sectional 

gravity data per year from 1996-2013. The statistical software Stata was used in the analysis. 

The potential presence of heteroskedasticity was determined through the White test for 

heteroskedasticity. Regressions which showed the potential presence of heteroskedasticity at 

10% level of significance were rerun using a heteroskedasticity-robust function. Meanwhile, 

in order to test for heteroskedasticity issues, the Variance Inflation Factors method was 

employed.  
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CHAPTER IV 

ANALYSIS OF RESULTS 

 

Presentation of Results  

The researchers ran multiple linear regressions for cross-sectional gravity data per year 

from 1996-2013. Tables 4.1 and 4.2 illustrate the estimated beta coefficients for the 

determinants of bilateral export trade flows, and their respective p-values. Regression results 

show that the gross domestic product of the partner country and bilateral geographical distance 

are consistently significant determinants of Philippine bilateral export flows at 99% confidence 

level across all years from 1996-2013. Furthermore, dummy variables which reflect barriers or 

incentives to trade, namely common language, common colonizer, landlocked status of the 

partner country and partner-country membership in the ASEAN were also found to be 

significant determinants of trade at varying levels of significance. 

Meanwhile, Table 4.3 shows the summary of the direction of relationship of each 

explanatory variable to the explained variable, bilateral export flows. In particular, a positive 

relationship was observed between bilateral export flows and the economic size (GDP) of the 

partner country. The same relationship was observed between the said explained variable and 

the country-pair dummy variables common language, common colonizer, previous colonizer 

and partner-country membership in the ASEAN. On the other hand, a negative relationship 

between bilateral export flows and bilateral geographical distance was observed. Similarly, 

regression results show an indirect relationship between the said explained variable and the 

dummy variable reflecting the landlocked status of the partner country. These findings are 

consistent with the hypothesized relationships between the variables as indicated by the 

empirical gravity model derived from Anderson and van Wincoop’s (2003) theory-based 

gravity equation.  
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Table 4.3: Estimates of Determinants of Bilateral Export Trade Flows of the Philippines (1996-2004) 

 

 1996 1997 1998 1999 2000 2001 2002 2003 2004 

lnYj 
1.082646 

1.1538

71 

1.1614

36 

1.0911

24 

1.1484

4 

1.2031

98 

1.1656

83 

1.0775

71 

1.0846

41 

***0 ***0 ***0 ***0 ***0 ***0 ***0 ***0 ***0 

lndist 

-1.089555 
-

0.849698 

-

0.931651 

-

0.804445 

-

1.09756 

-

0.756963 

-

0.895746 

-

0.798055 

-

1.34766 

***0 
***0.0

04 

***0.0

02 

**0.01

2 

***0.0

03 

**0.02

1 

***0.0

08 

**0.01

3 
***0 

comlang

_off 

0.7600118 
0.6269

671 

0.7059

656 

0.9138

372 

1.1209

87 

0.5360

764 

0.7703

532 

0.7351

022 

0.5358

642 

**0.018 *0.056 
**0.03

5 

***0.0

08 

***0.0

05 
0.118 

**0.03

0 

**0.04

9 
0.162 

comcol 

3.166123 
4.4057

98 

4.0376

61 

2.9567

72 

3.2149

31 

4.2851

75 

3.8081

25 

3.6213

48 

3.5930

83 

**0.015 
***0.0

02 

***0.0

05 

**0.04

3 
*0.056 

***0.0

05 

**0.01

7 
***0 

**0.03

5 

colony1 

1.256376 
1.1024

99 

1.0576

93 

1.2691

82 

1.0264

34 

0.7345

178 

0.9437

438 

1.2425

95 

1.2752

19 

0.324 0.413 0.448 0.375 0.533 0.620 0.544 
**0.01

4 
0.443 

landlocke

d 

-

0.2840593 

-

1.052273 

-

0.948430 

-

1.540594 

-

1.53132 

-

1.104133 

-

1.078316 

-

1.326905 

-

1.358776 

0.489 
***0.0

08 

**0.01

5 
***0 

***0.0

01 

***0.0

07 

***0.0

08 

**0.02

3 

***0.0

02 

rta 1.949562 
1.8398

79 

1.8347

63 

2.0446

85 

1.7032

15 

1.8996

4 

1.6745

58 

1.9363

04 

1.4195

16 
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**0.018 
**0.02

0 

**0.02

3 

**0.01

3 
*0.071 

**0.02

6 
*0.058 

***0.0

09 
0.133 

_cons 

-1.621432 
-

5.407232 

-

4.807171 

-

4.205609 

-

3.127301 

-

7.261653 

-

5.250975 

-

3.901144 

0.8565

321 

0.581 *0.087 0.130 0.214 0.432 
**0.04

1 
0.148 0.278 0.822 

 
         

R-

squared 
0.7419 0.7356 0.7153 0.7031 0.6494 0.7115 0.6818 0.6423 0.6433 

F  
***57.90 

***59.

21 

***55.

99 

***51.

42 

***41.

01 

***57.

78 

***52.

96 

***367

.24 

***44.

06 

*if significant at 10% level 

**if significant at 5% level 

***if significant at 1% level 
Table 4.4: Estimates of Determinants of Bilateral Export Trade Flows of the Philippines (2005-2013) 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 

lnYj 
1.051489 1.063553 1.024375 1.00197 1.046326 1.032 1.053337 1.170998 1.184962 

***0 ***0 ***0 ***0 ***0 ***0 ***0 ***0 ***0 

lndist 

-

1.401977 
-1.394901 

-

0.9684445 
-1.658176 -1.6713 

-

1.460855 
-1.450113 -1.323714 

-1.397737 

***0 ***0 ***0.005 ***0 ***0 ***0 ***0 ***0 ***0 

comlang_off 
1.027418 0.7580524 0.9519776 0.8027838 0.8481652 0.480246 0.5564951 0.982462 1.338813 

***0.001 **0.019 ***0.010 **0.024 **0.013 0.119 *0.059 ***0.001 ***0 

comcol 
2.991672 3.624494 3.211807 2.012853 2.11467 2.567743 3.035606 3.262187 3.275089 

**0.024 ***0.010 **0.046 **0.024 0.148 *0.061 **0.023 ***0 **0.017 

colony1 
1.165069 1.288301 1.403429 1.275116 1.061517 1.147988 1.001396 0.5622472 0.6517573 

0.365 0.346 0.367 ***0.005 0.453 0.385 0.435 0.153 0.621 

landlocked 

-

1.624641 
-1.209149 -1.559975 -2.090824 -1.836242 

-

1.681174 
-1.213811 -1.432915 

-1.533395 

***0 ***0.002 ***0 ***0 ***0 ***0 ***0 ***0.001 ***0 
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rta 
1.450525 1.119135 1.565265 0.5129524 0.572928 0.483733 0.3736251 0.8388716 0.7920365 

**0.050 0.151 *0.079 0.407 0.482 0.520 0.609 0.113 0.296 

_cons 
2.121115 1.833043 -1.024114 5.834687 4.608363 3.393554 2.744168 -1.612919 -1.456734 

0.486 0.565 0.781 0.118 0.186 0.274 0.367 0.577 0.653 

 
         

R-squared 0.7491 0.7221 0.6427 0.6758 0.7002 0.725 0.7348 0.7456 0.7577 

F  ***68.25 ***62.00 ***42.91 ***49.43 ***53.72 ***64.78 ***70.07 ***73.29 ***76.82 

*if significant at 10% level 

**if significant at 5% level 

***if significant at 1% level 
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Table 4.5: Explanatory Variables Used and Their 

Observed Relationship with the Explained Variable 

Explanatory variable Direction of 

Relationship  

GDP of partner country (Yj)  + 

Geographical distance between Philippines and partner 

country (dist)  

- 

Common language (comlang_off)  + 

Common colonizer (comcol) + 

Previous colonizer (colony1) + 

Landlocked status of partner country (landlocked) - 

Partner country membership in the ASEAN (rta)  + 

 

Testing the null hypothesis – the explanatory variables are not jointly significant – in 

relation to the explained variable, bilateral export flows, the F-test was employed. Regression 

results show that throughout the entire period, the said null hypothesis was rejected at 1% level. 

Henceforth, the alternative hypothesis that at least two of the explanatory variables are jointly 

significant determinants of the explained variable can be adopted.  The F-test suggested that 

the explanatory variables used in the study were jointly significant in explaining bilateral export 

flows. The succeeding subsections explain in greater detail the findings per explanatory 

variable.  

As mentioned, a significant positive relationship was observed between bilateral export 

flows and the GDP of the partner country across all years from 1996-2013. Results show a 

stable trend in the beta coefficients over time, ranging from 1.0 to 1.18. Taking the mean of the 

estimated values for the beta coefficients of lnYj across the given time period, a 1% increase in 

the GDP of the partner country would lead to a 1.1% increase in bilateral export flows of the 

Philippines, ceteris paribus.   

Results showed a significant negative relationship between bilateral export flows and 

bilateral geographical distance across all years from 1996-2013. Meanwhile, beta coefficient 

estimates show a fluctuating trend. Taking the mean of the estimated values for the beta 

coefficients of lndist across the given time period, a 1% increase in the geographical distance 

between the Philippines and its partner country would lead to a 1.18% decrease in bilateral 

export flows of the Philippines, ceteris paribus. 
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In interpreting the effects of the explanatory dummy variables on the logarithm of the 

explained variable Yj, the researchers used the analytical strategy put forward by Wooldridge 

(2012). In particular, he held that assuming β1 is the coefficient of the dummy variable x, the 

exact percentage difference in the predicted y when x takes the value of 1 compared to when x 

takes the value of 0 is  

Zx = 100*(exp(β1) – 1) 

 In the succeeding subsections, the following notations were used Z(comlang_off), 

Z(comcol), Z(colony1), Z(landlocked) and Z(rta).  They denote the percentage differences in 

the predicted value of bilateral export flows when comlang_off, comcol, colony1, landlocked, 

rta, take the value of 1 compared to when the aforementioned variables take the value of 0.  

 Based on the results, it can be said that there is generally a significant positive 

relationship between bilateral export flows and having a common official language between 

the partner countries.  The values of Z(comlang_off) over time show a fluctuating trend.  

However, the general trend seems to be more towards an increase in Z(comlang_off), as 

evidenced by the Z(comlang_off) value for 2013 being greater than that for the year 1996.  

Results show that, on the average, the bilateral export flows of the Philippines to a country 

sharing a common official language is approximately 128.86% greater than those to a country 

not possessing this characteristic. 

 A significant positive relationship was observed between bilateral export flows and the 

country-pair dummy variable indicating the presence of a common colonizer between the 

Philippines and its partner country from 1996-2012. Plotting the values of Z(comcol) over time, 

a fluctuating trend is observed. In general, results show that, on the average, the Philippines 

exports 3135% more to a country with a same colonizer than a country without this 

characteristic, ceteris paribus.   

 Regression estimations revealed a general nonsignificant positive relationship between 

bilateral export flows and the country-pair dummy variable indicating the colonizer-colonized 

relationship of the Philippines and its partner country. Like what was observed in the Z trend 

of the dummy variable common colonizer, Z(colony1) followed no general pattern or trend 

from 1996-2013. On the average, the Philippines exports 202% greater to its previous colonizer 

compared to partner countries which have not colonized it before, ceteris paribus. 

 It can be observed from the results that, generally, there is a significant negative 

relationship between bilateral export flows and the landlock status of the partner country.  

Throughout the time period, Z(landlocked) values followed a general decreasing trend.  From 

1996 to 1997, Z(landlocked) sharply declined, from -24.73 to -65.09; it fluctuated in the 
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following years.  Taking into account the mean of the Z(landlocked) values, it can be said that 

the bilateral export flows of the Philippines to a landlocked country is 72% less than those to a 

country that is not landlocked, ceteris paribus. 

 As this study’s central focus is the effect of partner-country membership in the ASEAN 

in bilateral export flows, an extensive analysis of the trends and magnitudes of Z(rta) is 

presented in the subsequent paragraphs. Figure 5.1 plots the values of Z(rta) from 1996-2013. 

Figure 4.1: Plotted values of Z(rta) from 1996-2013  

 

The graph above shows an overall decreasing trend in the values of Z(rta) over time 

from 1996-2003. To add more detail in this analysis, Table 4.4 illustrates the estimated rta beta 

coefficients, their corresponding p-values and Z(rta) values from 1996-2013. 
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Table 4.6: Estimated rta beta coefficients, Z(rta), and p-values from 1996-2013 

Year Beta (rta) z(rta) P-value (rta) 

1996 1.94956 602.560969 **0.018 

1997 1.83988 529.577643 **0.020 

1998 1.83476 526.364948 **0.023 

1999 2.04469 672.672424 **0.013 

2000 1.70322 449.157445 *0.071 

2001 1.89964 568.348795 **0.026 

2002 1.67456 433.643592 *0.058 

2003 1.9363 593.30789 ***0.009 

2004 1.41952 313.511856 0.133 

2005 1.45053 326.535324 **0.050 

2006 1.11914 206.220425 0.151 

2007 1.56527 378.394251 *0.079 

2008 0.51295 67.0215066 0.407 

2009 0.57293 77.3452125 0.482 

2010 0.48373 62.2118482 0.52 

2011 0.37363 45.2992322 0.609 

2012 0.83887 131.375466 0.113 

2013 0.79204 120.788822 0.296 

 

Note that in 1996, the bilateral export flows of the Philippines to a member of the 

ASEAN is 603% more than its exports to a non-ASEAN-member partner country, ceteris 

paribus. In 2013, however, this percentage difference has been reduced to approximately a fifth 

of its value in 1996 – that is, from 603%, it has gone down to 121%. From this finding, it can 

be said that the effect of partner-country membership in the ASEAN on bilateral export flows 

has greatly declined in less than 20 years. To stress this point further, the effect of the partner 

country’s membership in the ASEAN followed a trend from significance to non-significance 

throughout the given time period. To illustrate, regression results show that the variable rta has 

been a non-significant determinant of bilateral export flows from 2008-2013. This suggests a 

weakening of the effect of partner-country in the ASEAN membership on bilateral export flows 

of the Philippines.  
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Table 4.1 and 4.2 presented the R2 values of the gravity econometric model used in the 

study across all years from 1996-2013. They show that R2 values ranged from 0.64 to 0.75. 

This means that the explanatory variables specified in the model explain 64% to 75% of the 

total variance in the explained variable. These results suggest that the econometric model used 

has a fairly high explanatory power, which is what was expected since the model used was 

backed up by theory.  

 

Discussion of Results 

A common language and common colonizer are incentives to trade. Ismail (2010) 

stressed Results showed significant positive relationships between bilateral export flows and 

each of the following variables: GDP of the partner country, dummy variables for common 

language, common colonizer and partner-country membership in the ASEAN. Meanwhile, 

significant negative relationships were observed between bilateral export flows and the 

following variables: bilateral geographical distance and the landlocked status of the partner 

country. As mentioned in the previous section, these findings were consistent with the 

specifications of the gravity model by Anderson and van Wincoop (2003).  

Results suggest that the economic size of the partner country significantly increases 

export trade in the Philippine setting. Applying the intuition of the gravity model, this may be 

because larger countries are able to purchase greater quantities of goods from other countries. 

Assuming that the framework allows for the non-equality of prices of goods due to the 

introduction of trade costs, exporting to a country with a higher economic size (and therefore 

could purchase larger quantities) may offset the effect of both tariff and non-tariff barriers to 

trade. Empirical literature supports this finding, as numerous empirical studies employing the 

gravity model as framework has confirmed the aforementioned.  

Secondly, results provide evidence that having the importance of the former as he noted 

that a common language between trade partners could reduce the information costs to trade. 

Furthermore, the role of having a common language on expanding network communication 

was also put forward. Meanwhile, cultural similarities explain the connection between bilateral 

trade flows and trade with a country with a common colonizer. According to the empirical 

study of Tadesse and White (2008), cultural dissimilarity motivates the need for trading 

countries to build trust and commitment necessary to initiate and close trade deals. In contrast, 

it may therefore be said that cultural similarity might facilitate trade, due to reductions in trade 

costs associated with cultural dissimilarity. Building on this argument, countries colonized by 
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same colonizers in the past are likely to have cultural similarities, and the latter may act as a 

stimulant of trade between those countries.  

Meanwhile, the persistence of political and economic ties between colonizers and their 

previous colony even beyond the attainment of independence of former colonies explain the 

positive relationship between bilateral trade and the dummy variable for previous colonizer.  

Srivastava and Green (1986) noted that despite the attainment of independence of former 

colonies, ties developed between the two countries previously engaged in a colonizer-colonized 

relationship seem to influence current bilateral trade relations.  This was observed in the 

businesses of the former colonizers being well-represented in the previous colonies.  

The negative relationship between bilateral geographical distance and bilateral export 

flows of the Philippines, on the other hand, can be explained simply by the intuition that longer 

distances between countries engaged in goods trade tend to augment trade costs (Krugman, 

Obstfeld, and Melitz, 2012).  The rise in trade costs may be an increase in transportation costs 

of shipping products, the costs of acquiring information about other economies (Wang, Wei, 

and Liu, 2010).  In addition, large geographical distances between trading countries may 

impede the formation of social networks between nations, which might then lead to reduced 

bilateral trade flows between countries.  

The export flows of the Philippines to landlocked countries are significantly less than 

the export flows for countries not possessing that characteristic. A similar relationship was 

found by Lahiri and Masjidi (2012).  According to them, landlocked countries suffer from 

different constraints to trade due to distance from major markets, dependence on coastal 

neighbors for ocean access, and lack of alternative transit routes resulting in a weak economy 

and infrastructure that is vulnerable to the policies of their neighbors. The aforementioned 

problems contribute to the rise in trade costs which might hamper trade flows from a landlocked 

country to its trade partner and vice versa.  

Meanwhile, results show that the effect of partner-country membership in the ASEAN 

weakened from 1996-2013. This might mean that the Philippines does not benefit much from 

its inclusion in the ASEAN region. As noted in Chapter 2, the Philippines trades more with 

large economies, such as the United States of America, Japan and China, rather than with 

ASEAN-member countries. The next section discusses the implications of this finding on 

policy, theory and methodology.  

Implications on Policy, Theory and Methodology 

 Medalla and Mantaring (2009) acknowledged the potential benefits to the Philippines 

of trading with other countries. This is echoed by the results of this study, which has showed a 
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significant positive relationship between the economic size of the partner country and bilateral 

export flows. However, if the Philippines wants to reap the benefits of deeper integration with 

the ASEAN, especially with the upcoming ASEAN Integration 2015, the country might 

consider policies which would ensure competitiveness of Philippine products both in the 

domestic and global setting, to take advantage of the policies being put in place in relation to 

the upcoming ASEAN Integration 2015 and to anticipate the potential risks and benefits of 

these policies not only to goods trade but also to the flow of capital and labor from the 

Philippines to other ASEAN-member countries and vice versa.  

Taking into account the weakening significance of partner-country membership in the 

ASEAN as a determinant of bilateral export flows, the researchers recommend that policies 

focusing on enhancing competition policies within the country be put in place. Despite the 

reduction of barriers to trade with the ASEAN, Philippine trade with co-ASEAN member 

nations seems to be weakening relative to the country’s trade relations with other nations. This 

may be both because of domestic production issues and because of the Philippines’ relation 

with other ASEAN-member countries.  As stated by Reichel (1985, p. 195), intra-ASEAN trade 

has not been able to fully flourish since the member-states specialize on similar exports and 

employ similar industrial structures, causing rivalry in international markets.  This condition 

makes commodities-based intra-regional trade not possible.  This difficulty faced by the 

ASEAN member-states can be seen in the trend on the effect of partner-country membership 

in the ASEAN in bilateral export flows of the Philippines.  As mentioned earlier, the values for 

Z(rta) have generally been on a downward trend over time from 1996 to 2013.  Furthermore, 

the membership of the partner country in the ASEAN has consistently been a non-significant 

factor in determining the bilateral export flows of the Philippines from 2008-2013.  It can be 

inferred that the ability of the AFTA for trade creation might not suffice as an incentive for the 

Philippines to trade with other ASEAN countries due to the problem posed by the 

complementarities in the ASEAN members’ exports and industrial structures.  In addition, the 

recent engagements of the ASEAN as a collective in free trade agreements (FTAs) with other 

nations such as China and the United States might have thwarted the flow of exports from the 

Philippines to co-ASEAN member countries to non-ASEAN-member countries. To illustrate, 

Tambunan (2006) suggested that despite the establishment of ASEAN Free Trade areas, extra-

ASEAN regions (e.g. China) still remain to be important markets for individual ASEAN 

members, such as the Philippines, both for exports and imports. Explaining this further, 

ASEAN’s engagement in free trade agreements with countries outside ASEAN might have 

enhanced inter-ASEAN trade at the expense of intra-ASEAN trade.  In accordance with this, 
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the Philippines could consider deepening its trade relations with other ASEAN-member 

countries in line with the upcoming ASEAN Integration to ensure that the country would 

benefit more from trading with its regional economic partners in the ASEAN.  

In light with the problems confronting the impending economic integration of the 

ASEAN member states, it is recommended to assess the other potential effects and provisions 

that the Philippines might benefit from the AEC.  According to the AEC Blueprint (ASEAN, 

2008), the economic integration aimed by the AEC would be based from the convergence of 

interests of ASEAN-member countries.  This means that in the AEC, the Philippines would be 

able to put forward its own economic interests, and the country would be given the opportunity 

to engage in negotiations and discussion regarding important concerns.  Furthermore, he AEC 

aims to achieve economic competitiveness, full integration into the global economy, and 

equitable economic development.  These goals could help the Philippines achieve global 

competitiveness and sustainable growth. 

Some of the provisions of the AEC, according to its blueprint, serve as institutional 

safety nets for the ASEAN member states, which also meet some of the requirements proposed 

by Medalla and Mantaring (2009).  As mentioned in the review of existing literatures, they 

proposed a system composed of intra and intergovernmental coordination mechanisms, better 

participation of the private sector, and an integrated network of the different sectors of society.  

The AEC aims to strengthen coordination among government ministries and agencies 

concerned in order to contribute in making more transparent, consistent, and predictable 

investment rules, regulations, policies, and procedures.  The ASEAN Single Window also 

encourages intergovernmental coordination, wherein all ten National Single Windows integrate 

for a simpler, harmonized, and standardized trade facilitation processes and procedures.   

The private sector is also envisioned to take a more active role in AEC programs and 

projects.  Aside from intergovernmental coordination, the AEC plans to include consultation 

with the private sector in its decision making process, especially with regards to investment 

facilitation concerns.  Regular dialogues and consultations with the private sector are also 

proposed in order to identify sector-specific projects and initiatives, which would be used for 

the integration of different economic sectors.  The private sector is also encouraged to be 

involved in the energy and mining sectors of the ASEAN member-states. The said provisions 

and benefits suggest that in choosing an FTA to engage in, policymakers must not only look at 

the trade creation effects of the FTA. Despite the weakness of the ASEAN in terms of 

strengthening intra-regional trade, the ASEAN, through the AEC, still provides vital provisions 
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and benefits that, in the perspective of the Philippines, might outweigh ASEAN’s poor trade 

creation effects.  
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

The use of the gravity model identifying the determinants of one-way export flows from 

the Philippines to another country per year from 1996-2013 identified incentives and barriers 

to trade in the Philippine setting.  The use of the model has enabled the researchers to detect a 

pattern in the significance of partner-country membership in the ASEAN to Philippine export 

trade flows.  Findings were surprising in that although studies have noted significant trade 

creation effects within the ASEAN region, country-specific study using Philippine trade data 

showed a trend toward non-significance of partner-country membership in the ASEAN on 

bilateral export flows. In order to further illuminate this issue, researchers recommend that 

further studies in Philippine trade explore this topic using other theoretical models. For 

example, explaining this finding using the Ricardian model as lens might detect differences in 

technology within the ASEAN region. Using the Heckscher-Ohlin model might identify 

differences in factor endowments which might have been influencing trade flows among 

ASEAN-member nations. The researchers also recommend the use of development economic 

models in exploring this topic. Firm complementarities and heterogeneities, which occur at 

micro domestic levels, might also explain the findings.  

With regard to methodology, the researchers recommend the use of other econometric 

techniques, such as panel data regressions, time series analysis, Poisson and Tobit regression 

analysis in order to check whether these methods would also breed the same results. 

Furthermore, further research could also look into estimations of disaggregated data per 

product category. The latter might be useful in detecting other interesting patterns and results.  
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APPENDIX A 

List of Countries 

The study involved linear regressions of one-way export trade from the Philippines to 

the rest-of-the-world (ROW). Overall, the entire sample consisted of 194 countries. 

Researchers used the World Bank country list in identifying the countries to be part of this 

sample. Trade with the following countries were included in the sample. 

Aruba 

Afghanistan 

Angola 

Albania 

Andorra 

United Arab Emirates 

Argentina 

Armenia 

Antigua and Barbuda 

Austria 

Australia 

Azerbaijan 

Burundi 

Belgium and Luxembourg 

Benin 

Burkina Faso 

Bangladesh 

Bulgaria 

Bahrain 

Bahamas 

Bosnia and Herzegovina 

Belarus 

Belize 

Bermuda 

Bolivia 

Brazil 

Barbados 

Brunei Darussalam 

Bhutan 

Botswana 

Central African Republic 

Canada 

Switzerland 

Chile 

China 

Côte d'Ivoire 

Cameroon 

Congo 

Colombia 

Comoros 

Cape Verde 

Costa Rica 

Cuba 

Cayman Islands 

Cyprus 

Czech Republic 

Germany 

Djibouti 

Dominica 

Denmark 

Dominican Republic 

Algeria 

Ecuador 

Egypt 

Eritrea 

Spain 

Estonia 

Ethiopia 

Finland 

Fiji 

France 

Micronesia (Federated States of) 

Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Gambia 

Guinea-Bissau 

Greece 

Grenada 

Greenland 

Guatemala 

Guyana 

Hong Kong 

Honduras 
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Croatia 

Haiti 

Hungary 

Indonesia 

India 

Ireland 

Iran 

Iraq 

Iceland 

Israel 

Italy 

Jamaica 

Jordan 

Japan 

Kazakhstan 

Kenya 

Kyrgyzstan 

Cambodia 

Kiribati 

Saint Kitts and Nevis 

Korea 

Kuwait 

Lao People's Democratic Republic 

Lebanon 

Liberia 

Libyan Arab Jamahiriya 

Saint Lucia 

Sri Lanka 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Macau (Aomen) 

Morocco 

Moldova, Rep.of 

Madagascar 

Maldives 

Mexico 

Marshall Islands 

Macedonia (the former Yugoslav    

Rep. of) 

Mali 

Malta 

Burma 

Mongolia 

Mozambique 

Mauritania 

Mauritius 

Malawi 

Malaysia 

Namibia 

New Caledonia 

Niger 

Nigeria 

Nicaragua 

Netherlands 

Norway 

Nepal 

New Zealand 

Oman 

Pakistan 

Panama 

Peru 

Palau 

Papua New Guinea 

Poland 

Korea, Dem. People's Rep. Of 

Portugal 

Paraguay 

French Polynesia 

Qatar 

Romania 

Russian Federation 

Rwanda 

Saudi Arabia 

Sudan 

Senegal 

Singapore 

Solomon Islands 

Sierra Leone 

El Salvador 

San Marino 

Somalia 

Sao Tome and Principe 

Suriname 

Slovakia 

Slovenia 

Sweden 

Swaziland 

Seychelles 

Syrian Arab Republic 

Turks and Caicos Islands 
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Chad 

Togo 

Thailand 

Tajikistan 

Turkmenistan 

Tonga 

Trinidad and Tobago 

Tunisia 

Turkey 

Tuvalu 

Tanzania, United Rep. Of 

Uganda 

Ukraine 

Uruguay 

United States of America 

Uzbekistan 

Saint Vincent and the Grenadines 

Venezuela 

Viet Nam 

Vanuatu 

Samoa 

Yemen 

Serbia and Montenegro 

South Africa 

Congo (Democratic Republic of 

the) 

Zambia 

Zimbabwe 
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APPENDIX B 

Regression Results and Test for Heteroskedasticity and Multicollinearity 

Appendix B shows snapshots of the results of multiple linear regressions per year from 

1996-2013 and their corresponding Variance Inflation factors. Results identified no significant 

multicollinearity issues as VIFs across all regressions did not exceed 10. Meanwhile, 

regressions which showed potential problems of heteroskedasticity based on the White test 

were run using a heteroskedasticity-robust function to control for the said econometric 

estimation issue.  

 

     Mean VIF        1.22

                                    

  landlocked        1.03    0.969730

     colony1        1.13    0.883850

 comlang_off        1.15    0.869543

      comcol        1.16    0.864757

    lnYj1996        1.32    0.760178

     rta1996        1.35    0.738853

      lndist        1.41    0.708534

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        19.20     28    0.8919

                                                   

            Kurtosis         0.90      1    0.3440

            Skewness         4.15      7    0.7618

  Heteroskedasticity        14.15     20    0.8229

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.8229

         chi2(20)     =     14.15

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -1.621432   2.931144    -0.55   0.581    -7.416103    4.173239

     rta1996     1.949562   .8134802     2.40   0.018     .3413678    3.557757

  landlocked    -.2840593   .4094817    -0.69   0.489    -1.093577    .5254581

     colony1     1.256376   1.270594     0.99   0.324    -1.255501    3.768252

      comcol     3.166123   1.284544     2.46   0.015     .6266679    5.705578

 comlang_off     .7600118   .3172306     2.40   0.018     .1328686    1.387155

      lndist    -1.089555   .2622159    -4.16   0.000    -1.607938    -.571172

    lnYj1996     1.082646   .0663038    16.33   0.000     .9515677    1.213724

                                                                              

   lnexp1996        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1538.09254   148  10.3925172           Root MSE      =  1.6779

                                                       Adj R-squared =  0.7291

    Residual    396.983353   141  2.81548477           R-squared     =  0.7419

       Model    1141.10919     7  163.015599           Prob > F      =  0.0000

                                                       F(  7,   141) =   57.90

      Source         SS       df       MS              Number of obs =     149

. reg  lnexp1996  lnYj1996 lndist comlang_off comcol  colony1 landlocked  rta1996
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    Mean VIF        1.25

                                    

  landlocked        1.04    0.962267

     colony1        1.13    0.887122

 comlang_off        1.15    0.869365

      comcol        1.16    0.861598

    lnYj1997        1.31    0.765503

     rta1997        1.46    0.683274

      lndist        1.54    0.650856

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        19.58     29    0.9054

                                                   

            Kurtosis         1.24      1    0.2659

            Skewness         4.43      7    0.7297

  Heteroskedasticity        13.92     21    0.8730

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.8730

         chi2(21)     =     13.92

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -5.407232   3.138516    -1.72   0.087    -11.60898    .7945182

     rta1997     1.839879   .7811694     2.36   0.020      .296278     3.38348

  landlocked    -1.052273   .3894132    -2.70   0.008    -1.821759   -.2827874

     colony1     1.102499   1.344337     0.82   0.413    -1.553929    3.758926

      comcol     4.405798   1.364104     3.23   0.002     1.710311    7.101285

 comlang_off     .6269671   .3251932     1.93   0.056     -.015619    1.269553

      lndist    -.8496977   .2880656    -2.95   0.004    -1.418919   -.2804763

    lnYj1997     1.153871   .0690296    16.72   0.000     1.017468    1.290275

                                                                              

   lnexp1997        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1783.72861   156  11.4341578           Root MSE      =  1.7792

                                                       Adj R-squared =  0.7231

    Residual    471.680573   149  3.16564143           R-squared     =  0.7356

       Model    1312.04804     7  187.435434           Prob > F      =  0.0000

                                                       F(  7,   149) =   59.21

      Source         SS       df       MS              Number of obs =     157

. reg  lnexp1997  lnYj1997 lndist comlang_off comcol  colony1 landlocked  rta1997
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    Mean VIF        1.24

                                    

  landlocked        1.04    0.958957

 comlang_off        1.12    0.891165

     colony1        1.12    0.889197

      comcol        1.15    0.866670

    lnYj1998        1.28    0.782857

     rta1998        1.44    0.695821

      lndist        1.51    0.664269

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        17.28     29    0.9576

                                                   

            Kurtosis         2.61      1    0.1059

            Skewness         2.07      7    0.9559

  Heteroskedasticity        12.60     21    0.9221

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.9221

         chi2(21)     =     12.60

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -4.807171   3.157576    -1.52   0.130    -11.04429    1.429949

     rta1998     1.834763     .80128     2.29   0.023     .2520049    3.417522

  landlocked    -.9484307   .3853675    -2.46   0.015    -1.709642    -.187219

     colony1     1.057693   1.391134     0.76   0.448    -1.690197    3.805582

      comcol     4.037661   1.409098     2.87   0.005     1.254288    6.821033

 comlang_off     .7059656   .3313019     2.13   0.035     .0515491    1.360382

      lndist    -.9316508   .2912396    -3.20   0.002    -1.506933   -.3563689

    lnYj1998     1.161436   .0704816    16.48   0.000     1.022214    1.300657

                                                                              

   lnexp1998        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1862.70539   163  11.4276404           Root MSE      =  1.8438

                                                       Adj R-squared =  0.7025

    Residual    530.349038   156  3.39967332           R-squared     =  0.7153

       Model    1332.35635     7  190.336621           Prob > F      =  0.0000

                                                       F(  7,   156) =   55.99

      Source         SS       df       MS              Number of obs =     164

. reg  lnexp1998  lnYj1998 lndist comlang_off comcol  colony1 landlocked  rta1998
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    Mean VIF        1.28

                                    

  landlocked        1.04    0.960861

     colony1        1.12    0.889009

 comlang_off        1.13    0.883490

      comcol        1.16    0.862470

    lnYj1999        1.28    0.783981

     rta1999        1.58    0.631368

      lndist        1.65    0.605543

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        23.34     29    0.7606

                                                   

            Kurtosis         1.91      1    0.1667

            Skewness         1.15      7    0.9921

  Heteroskedasticity        20.29     21    0.5033

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.5033

         chi2(21)     =     20.29

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -4.205609   3.370529    -1.25   0.214    -10.86474    2.453524

     rta1999     2.044685   .8154432     2.51   0.013     .4336193    3.655752

  landlocked    -1.540594    .400819    -3.84   0.000    -2.332489   -.7486981

     colony1     1.269182   1.425109     0.89   0.375    -1.546397     4.08476

      comcol     2.956772   1.446868     2.04   0.043     .0982026    5.815341

 comlang_off     .9138372    .340836     2.68   0.008     .2404496    1.587225

      lndist    -.8044453   .3175363    -2.53   0.012      -1.4318   -.1770908

    lnYj1999     1.091124   .0707771    15.42   0.000     .9512903    1.230958

                                                                              

   lnexp1999        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1825.50482   159  11.4811624           Root MSE      =  1.8884

                                                       Adj R-squared =  0.6894

    Residual    542.016854   152  3.56590035           R-squared     =  0.7031

       Model    1283.48796     7  183.355423           Prob > F      =  0.0000

                                                       F(  7,   152) =   51.42

      Source         SS       df       MS              Number of obs =     160

. reg  lnexp1999  lnYj1999 lndist comlang_off comcol  colony1 landlocked  rta1999
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    Mean VIF        1.29

                                    

  landlocked        1.04    0.961268

     colony1        1.13    0.882663

 comlang_off        1.15    0.871263

      comcol        1.17    0.855343

    lnYj2000        1.31    0.763377

     rta2000        1.58    0.632761

      lndist        1.66    0.603056

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        39.68     29    0.0893

                                                   

            Kurtosis         4.08      1    0.0433

            Skewness        11.66      7    0.1123

  Heteroskedasticity        23.94     21    0.2960

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.2960

         chi2(21)     =     23.94

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -3.127301   3.968676    -0.79   0.432    -10.96697     4.71237

     rta2000     1.703215   .9360417     1.82   0.071    -.1458298     3.55226

  landlocked     -1.53132   .4737263    -3.23   0.001    -2.467113   -.5955271

     colony1     1.026434   1.644263     0.62   0.533    -2.221622    4.274491

      comcol     3.214931   1.670316     1.92   0.056    -.0845907    6.514452

 comlang_off     1.120987   .3908939     2.87   0.005       .34882    1.893153

      lndist    -1.097555   .3628299    -3.02   0.003    -1.814284   -.3808253

    lnYj2000      1.14844   .0845617    13.58   0.000     .9813975    1.315482

                                                                              

   lnexp2000        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2084.02455   162  12.8643491           Root MSE      =  2.1712

                                                       Adj R-squared =  0.6335

    Residual    730.697217   155  4.71417559           R-squared     =  0.6494

       Model    1353.32733     7  193.332476           Prob > F      =  0.0000

                                                       F(  7,   155) =   41.01

      Source         SS       df       MS              Number of obs =     163

. reg  lnexp2000  lnYj2000 lndist comlang_off comcol  colony1 landlocked  rta2000
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    Mean VIF        1.28

                                    

  landlocked        1.04    0.961119

     colony1        1.12    0.892287

 comlang_off        1.13    0.884816

      comcol        1.16    0.862352

    lnYj2001        1.28    0.783889

     rta2001        1.58    0.632711

      lndist        1.66    0.603290

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        34.64     29    0.2166

                                                   

            Kurtosis         4.96      1    0.0259

            Skewness         6.89      7    0.4401

  Heteroskedasticity        22.78     21    0.3558

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.3558

         chi2(21)     =     22.78

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -7.261653   3.529445    -2.06   0.041    -14.23067    -.292641

     rta2001      1.89964   .8450026     2.25   0.026     .2311528    3.568127

  landlocked    -1.104133   .4023298    -2.74   0.007    -1.898547    -.309719

     colony1     .7345178   1.478033     0.50   0.620    -2.183909    3.652945

      comcol     4.285175   1.503467     2.85   0.005     1.316527    7.253822

 comlang_off     .5360764   .3411732     1.57   0.118     -.137582    1.209735

      lndist    -.7569625   .3256289    -2.32   0.021    -1.399928   -.1139969

    lnYj2001     1.203198   .0717493    16.77   0.000     1.061526    1.344869

                                                                              

   lnexp2001        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2190.37853   171  12.8092312           Root MSE      =   1.963

                                                       Adj R-squared =  0.6992

    Residual    631.926847   164  3.85321248           R-squared     =  0.7115

       Model    1558.45168     7  222.635954           Prob > F      =  0.0000

                                                       F(  7,   164) =   57.78

      Source         SS       df       MS              Number of obs =     172

. reg  lnexp2001  lnYj2001 lndist comlang_off comcol  colony1 landlocked  rta2001
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    Mean VIF        1.26

                                    

  landlocked        1.06    0.945825

 comlang_off        1.09    0.913401

     colony1        1.11    0.899704

      comcol        1.16    0.861708

    lnYj2002        1.24    0.809357

     rta2002        1.54    0.650718

      lndist        1.62    0.616436

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        19.97     29    0.8940

                                                   

            Kurtosis         1.94      1    0.1636

            Skewness         4.93      7    0.6681

  Heteroskedasticity        13.09     21    0.9053

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.9053

         chi2(21)     =     13.09

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -5.250975   3.611817    -1.45   0.148    -12.37988    1.877926

     rta2002     1.674558   .8781209     1.91   0.058    -.0586522    3.407767

  landlocked    -1.078316   .4008856    -2.69   0.008    -1.869572    -.287059

     colony1     .9437438   1.552905     0.61   0.544    -2.121336    4.008824

      comcol     3.808125   1.586773     2.40   0.017     .6761976    6.940053

 comlang_off     .7703532   .3521332     2.19   0.030     .0753229    1.465384

      lndist    -.8957464    .332969    -2.69   0.008    -1.552951   -.2385417

    lnYj2002     1.165683   .0726868    16.04   0.000     1.022216     1.30915

                                                                              

   lnexp2002        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2333.40425   180   12.963357           Root MSE      =  2.0716

                                                       Adj R-squared =  0.6690

    Residual    742.403894   173  4.29135199           R-squared     =  0.6818

       Model    1591.00036     7  227.285765           Prob > F      =  0.0000

                                                       F(  7,   173) =   52.96

      Source         SS       df       MS              Number of obs =     181

. reg  lnexp2002  lnYj2002 lndist comlang_off comcol  colony1 landlocked  rta2002
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               Total        58.38     29    0.0010

                                                   

            Kurtosis         4.36      1    0.0367

            Skewness        12.80      7    0.0770

  Heteroskedasticity        41.21     21    0.0053

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.0053

         chi2(21)     =     41.21

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -3.901144   3.690236    -1.06   0.292    -11.18483    3.382539

     rta2003     1.936304   .9053248     2.14   0.034     .1493994    3.723208

  landlocked    -1.326905   .4206265    -3.15   0.002    -2.157125   -.4966842

     colony1     1.242595   1.599834     0.78   0.438    -1.915112    4.400302

      comcol     3.621348   1.635447     2.21   0.028     .3933489    6.849347

 comlang_off     .7351022   .3659752     2.01   0.046     .0127508    1.457454

      lndist    -.7980553   .3442784    -2.32   0.022    -1.477582   -.1185285

    lnYj2003     1.077571   .0739429    14.57   0.000     .9316249    1.223518

                                                                              

   lnexp2003        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2209.24666   180  12.2735926           Root MSE      =  2.1373

                                                       Adj R-squared =  0.6278

    Residual    790.305859   173  4.56824196           R-squared     =  0.6423

       Model     1418.9408     7  202.705829           Prob > F      =  0.0000

                                                       F(  7,   173) =   44.37

      Source         SS       df       MS              Number of obs =     181

. reg  lnexp2003  lnYj2003 lndist comlang_off comcol  colony1 landlocked  rta2003

    Mean VIF        1.25

                                    

  landlocked        1.05    0.956883

 comlang_off        1.09    0.920304

     colony1        1.11    0.902391

      comcol        1.16    0.863518

    lnYj2003        1.21    0.826303

     rta2003        1.53    0.651700

      lndist        1.61    0.619804

                                    

    Variable         VIF       1/VIF  

. vif

                                                                              

       _cons    -3.901144   3.581478    -1.09   0.278    -10.97016    3.167875

     rta2003     1.936304   .7327434     2.64   0.009     .4900358    3.382571

  landlocked    -1.326905   .5780921    -2.30   0.023    -2.467926   -.1858831

     colony1     1.242595   .5013448     2.48   0.014      .253055    2.232135

      comcol     3.621348   .6157548     5.88   0.000     2.405989    4.836707

 comlang_off     .7351022    .370652     1.98   0.049     .0035198    1.466685

      lndist    -.7980553   .3187163    -2.50   0.013    -1.427128   -.1689822

    lnYj2003     1.077571   .0799025    13.49   0.000      .919862     1.23528

                                                                              

   lnexp2003        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                                                       Root MSE      =  2.1373

                                                       R-squared     =  0.6423

                                                       Prob > F      =  0.0000

                                                       F(  7,   173) =  367.24

Linear regression                                      Number of obs =     181

. reg  lnexp2003  lnYj2003 lndist comlang_off comcol  colony1 landlocked  rta2003, robust
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    Mean VIF        1.25

                                    

  landlocked        1.04    0.963926

 comlang_off        1.09    0.915411

     colony1        1.11    0.904793

      comcol        1.15    0.866309

    lnYj2004        1.21    0.827320

     rta2004        1.53    0.651559

      lndist        1.61    0.622406

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        37.49     29    0.1342

                                                   

            Kurtosis         4.02      1    0.0448

            Skewness        12.21      7    0.0938

  Heteroskedasticity        21.25     21    0.4437

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.4437

         chi2(21)     =     21.25

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     .8565321    3.80751     0.22   0.822     -6.65924    8.372304

     rta2004     1.419516   .9402134     1.51   0.133    -.4364031    3.275435

  landlocked    -1.358776   .4408528    -3.08   0.002    -2.228991   -.4885621

     colony1     1.275219   1.658719     0.77   0.443    -1.998982     4.54942

      comcol     3.593083   1.695161     2.12   0.035     .2469467     6.93922

 comlang_off     .5358642   .3818015     1.40   0.162    -.2177867    1.289515

      lndist    -1.347658   .3571832    -3.77   0.000    -2.052714   -.6426014

    lnYj2004     1.084641   .0761497    14.24   0.000     .9343269    1.234956

                                                                              

   lnexp2004        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2360.18179   178  13.2594482           Root MSE      =  2.2188

                                                       Adj R-squared =  0.6287

    Residual    841.862775   171  4.92317412           R-squared     =  0.6433

       Model    1518.31901     7  216.902716           Prob > F      =  0.0000

                                                       F(  7,   171) =   44.06

      Source         SS       df       MS              Number of obs =     179

. reg  lnexp2004  lnYj2004 lndist comlang_off comcol  colony1 landlocked  rta2004
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    Mean VIF        1.27

                                    

  landlocked        1.06    0.947217

     colony1        1.11    0.904410

 comlang_off        1.13    0.887835

      comcol        1.16    0.860911

    lnYj2005        1.24    0.806978

     rta2005        1.57    0.638019

      lndist        1.65    0.606726

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        35.64     29    0.1843

                                                   

            Kurtosis         9.88      1    0.0017

            Skewness         1.08      7    0.9935

  Heteroskedasticity        24.69     21    0.2610

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.2610

         chi2(21)     =     24.69

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     2.121115   3.036824     0.70   0.486    -3.876314    8.118545

     rta2005     1.450525    .734777     1.97   0.050    -.0005874    2.901637

  landlocked    -1.624641   .3643547    -4.46   0.000    -2.344206   -.9050765

     colony1     1.165069   1.281269     0.91   0.365    -1.365311    3.695448

      comcol     2.991672   1.313239     2.28   0.024     .3981531     5.58519

 comlang_off     1.027418   .3085705     3.33   0.001      .418022    1.636815

      lndist    -1.401977   .2853546    -4.91   0.000    -1.965524   -.8384296

    lnYj2005     1.051489   .0601384    17.48   0.000     .9327214    1.170256

                                                                              

   lnexp2005        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1871.20816   167  11.2048393           Root MSE      =  1.7129

                                                       Adj R-squared =  0.7381

    Residual    469.455937   160   2.9340996           R-squared     =  0.7491

       Model    1401.75222     7  200.250318           Prob > F      =  0.0000

                                                       F(  7,   160) =   68.25

      Source         SS       df       MS              Number of obs =     168

. reg  lnexp2005  lnYj2005 lndist comlang_off comcol  colony1 landlocked  rta2005
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    Mean VIF        1.26

                                    

  landlocked        1.05    0.956243

     colony1        1.10    0.910328

 comlang_off        1.12    0.891297

      comcol        1.16    0.863396

    lnYj2006        1.23    0.811268

     rta2006        1.53    0.651999

      lndist        1.61    0.619463

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        19.71     29    0.9018

                                                   

            Kurtosis         2.40      1    0.1214

            Skewness         4.83      7    0.6812

  Heteroskedasticity        12.48     21    0.9257

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.9257

         chi2(21)     =     12.48

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     1.833043   3.175362     0.58   0.565    -4.435982    8.102069

     rta2006     1.119135    .775181     1.44   0.151    -.4112825    2.649552

  landlocked    -1.209149   .3751226    -3.22   0.002    -1.949742   -.4685553

     colony1     1.288301   1.363217     0.95   0.346    -1.403059    3.979661

      comcol     3.624494   1.399778     2.59   0.010     .8609532    6.388034

 comlang_off     .7580524   .3204325     2.37   0.019     .1254319    1.390673

      lndist    -1.394901   .2948426    -4.73   0.000       -1.977   -.8128021

    lnYj2006     1.063553   .0626817    16.97   0.000      .939802    1.187303

                                                                              

   lnexp2006        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2010.14749   174  11.5525718           Root MSE      =  1.8289

                                                       Adj R-squared =  0.7105

    Residual    558.576233   167  3.34476786           R-squared     =  0.7221

       Model    1451.57126     7  207.367322           Prob > F      =  0.0000

                                                       F(  7,   167) =   62.00

      Source         SS       df       MS              Number of obs =     175

. reg  lnexp2006  lnYj2006 lndist comlang_off comcol  colony1 landlocked  rta2006
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    Mean VIF        1.26

                                    

  landlocked        1.03    0.968326

     colony1        1.10    0.911579

 comlang_off        1.13    0.884797

      comcol        1.16    0.859719

    lnYj2007        1.24    0.804596

     rta2007        1.54    0.647516

      lndist        1.62    0.616197

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        44.44     29    0.0333

                                                   

            Kurtosis         4.22      1    0.0399

            Skewness        11.70      7    0.1108

  Heteroskedasticity        28.52     21    0.1260

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.1260

         chi2(21)     =     28.52

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -1.024114   3.674671    -0.28   0.781    -8.278911    6.230682

     rta2007     1.565265   .8857963     1.77   0.079    -.1835371    3.314067

  landlocked    -1.559975   .4190459    -3.72   0.000    -2.387285   -.7326653

     colony1     1.403429   1.551312     0.90   0.367    -1.659282    4.466139

      comcol     3.211807   1.597416     2.01   0.046     .0580751    6.365539

 comlang_off     .9519776   .3662337     2.60   0.010      .228933    1.675022

      lndist    -.9684445   .3395282    -2.85   0.005    -1.638765   -.2981237

    lnYj2007     1.024375   .0724717    14.13   0.000     .8812961    1.167454

                                                                              

   lnexp2007        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2027.16338   174  11.6503643           Root MSE      =  2.0826

                                                       Adj R-squared =  0.6277

    Residual    724.347702   167  4.33741139           R-squared     =  0.6427

       Model    1302.81568     7  186.116525           Prob > F      =  0.0000

                                                       F(  7,   167) =   42.91

      Source         SS       df       MS              Number of obs =     175

. reg  lnexp2007  lnYj2007 lndist comlang_off comcol  colony1 landlocked  rta2007



 

116 

 

                                                   

               Total        42.06     29    0.0555

                                                   

            Kurtosis         2.45      1    0.1174

            Skewness         4.89      7    0.6731

  Heteroskedasticity        34.71     21    0.0303

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.0303

         chi2(21)     =     34.71

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     5.834687   3.634147     1.61   0.110     -1.34042    13.00979

     rta2008     .5129524   .8590379     0.60   0.551    -1.183096    2.209001

  landlocked    -2.090824   .3984767    -5.25   0.000     -2.87756   -1.304089

     colony1     1.275116     1.4882     0.86   0.393    -1.663123    4.213355

      comcol     2.012853   1.539034     1.31   0.193    -1.025751    5.051456

 comlang_off     .8027838   .3504702     2.29   0.023     .1108303    1.494737

      lndist    -1.658176   .3339705    -4.97   0.000    -2.317554   -.9987989

    lnYj2008      1.00197   .0712657    14.06   0.000     .8612658    1.142674

                                                                              

   lnexp2008        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     2042.9134   173   11.808748           Root MSE      =  1.9974

                                                       Adj R-squared =  0.6621

    Residual    662.298711   166  3.98975127           R-squared     =  0.6758

       Model    1380.61469     7  197.230669           Prob > F      =  0.0000

                                                       F(  7,   166) =   49.43

      Source         SS       df       MS              Number of obs =     174

. reg  lnexp2008  lnYj2008 lndist comlang_off comcol  colony1 landlocked  rta2008

    Mean VIF        1.28

                                    

  landlocked        1.04    0.962168

     colony1        1.10    0.911201

 comlang_off        1.15    0.872204

      comcol        1.17    0.852001

    lnYj2008        1.27    0.785604

     rta2008        1.58    0.633496

      lndist        1.66    0.601468

                                    

    Variable         VIF       1/VIF  

. vif

                                                                              

       _cons     5.834687   3.709024     1.57   0.118    -1.488253    13.15763

     rta2008     .5129524   .6172828     0.83   0.407    -.7057846    1.731689

  landlocked    -2.090824   .5149621    -4.06   0.000    -3.107544   -1.074105

     colony1     1.275116   .4437812     2.87   0.005     .3989327    2.151298

      comcol     2.012853   .8862556     2.27   0.024     .2630668    3.762638

 comlang_off     .8027838   .3525853     2.28   0.024     .1066543    1.498913

      lndist    -1.658176   .2984936    -5.56   0.000    -2.247509   -1.068843

    lnYj2008      1.00197   .0755331    13.27   0.000     .8528406    1.151099

                                                                              

   lnexp2008        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                                                       Root MSE      =  1.9974

                                                       R-squared     =  0.6758

                                                       Prob > F      =  0.0000

                                                       F(  7,   166) =  135.87

Linear regression                                      Number of obs =     174

. reg  lnexp2008  lnYj2008 lndist comlang_off comcol  colony1 landlocked  rta2008, robust
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    Mean VIF        1.29

                                    

  landlocked        1.03    0.972934

     colony1        1.10    0.905692

 comlang_off        1.17    0.857137

      comcol        1.18    0.850405

    lnYj2009        1.29    0.777073

     rta2009        1.58    0.632098

      lndist        1.67    0.598211

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        28.01     29    0.5173

                                                   

            Kurtosis         2.50      1    0.1139

            Skewness         5.48      7    0.6016

  Heteroskedasticity        20.03     21    0.5192

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.5192

         chi2(21)     =     20.03

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     4.608363   3.469903     1.33   0.186    -2.244029    11.46076

     rta2009      .572928   .8131636     0.70   0.482    -1.032914     2.17877

  landlocked    -1.836242   .4016834    -4.57   0.000     -2.62949   -1.042995

     colony1     1.061517   1.410549     0.75   0.453    -1.724046     3.84708

      comcol      2.11467   1.455678     1.45   0.148    -.7600154    4.989355

 comlang_off     .8481652   .3379555     2.51   0.013      .180768    1.515562

      lndist      -1.6713   .3172738    -5.27   0.000    -2.297854   -1.044745

    lnYj2009     1.046326   .0692884    15.10   0.000     .9094946    1.183157

                                                                              

   lnexp2009        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1912.5527   168  11.3842422           Root MSE      =  1.8872

                                                       Adj R-squared =  0.6872

    Residual    573.379641   161  3.56136423           R-squared     =  0.7002

       Model    1339.17306     7  191.310437           Prob > F      =  0.0000

                                                       F(  7,   161) =   53.72

      Source         SS       df       MS              Number of obs =     169

. reg  lnexp2009  lnYj2009 lndist comlang_off comcol  colony1 landlocked  rta2009
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    Mean VIF        1.26

                                    

  landlocked        1.04    0.962468

     colony1        1.09    0.913733

 comlang_off        1.12    0.894246

      comcol        1.16    0.858636

    lnYj2010        1.23    0.811842

     rta2010        1.53    0.652997

      lndist        1.61    0.620859

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        35.17     29    0.1991

                                                   

            Kurtosis         2.90      1    0.0884

            Skewness         4.50      7    0.7209

  Heteroskedasticity        27.76     21    0.1469

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.1469

         chi2(21)     =     27.76

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     3.393554   3.090317     1.10   0.274    -2.706276    9.493383

     rta2010      .483733   .7498254     0.65   0.520    -.9963115    1.963778

  landlocked    -1.681174   .3438951    -4.89   0.000    -2.359972   -1.002376

     colony1     1.147988   1.317954     0.87   0.385    -1.453458    3.749433

      comcol     2.567743   1.359582     1.89   0.061    -.1158715    5.251356

 comlang_off      .480246   .3063845     1.57   0.119    -.1245116    1.085004

      lndist    -1.460855   .2850873    -5.12   0.000    -2.023576   -.8981353

    lnYj2010        1.032   .0610368    16.91   0.000     .9115228    1.152478

                                                                              

   lnexp2010        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    1963.41374   179  10.9687918           Root MSE      =  1.7717

                                                       Adj R-squared =  0.7138

    Residual    539.915481   172   3.1390435           R-squared     =  0.7250

       Model    1423.49826     7  203.356894           Prob > F      =  0.0000

                                                       F(  7,   172) =   64.78

      Source         SS       df       MS              Number of obs =     180

. reg  lnexp2010  lnYj2010 lndist comlang_off comcol  colony1 landlocked  rta2010
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    Mean VIF        1.26

                                    

  landlocked        1.03    0.967550

     colony1        1.09    0.916012

 comlang_off        1.13    0.886613

      comcol        1.17    0.856626

    lnYj2011        1.25    0.799848

     rta2011        1.53    0.654346

      lndist        1.62    0.616577

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        29.86     29    0.4209

                                                   

            Kurtosis         2.62      1    0.1054

            Skewness         3.52      7    0.8330

  Heteroskedasticity        23.72     21    0.3069

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.3069

         chi2(21)     =     23.72

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons     2.744168   3.036174     0.90   0.367    -3.247592    8.735928

     rta2011     .3736251   .7284068     0.51   0.609    -1.063855    1.811105

  landlocked    -1.213811   .3327288    -3.65   0.000    -1.870437   -.5571851

     colony1     1.001396   1.280749     0.78   0.435    -1.526107      3.5289

      comcol     3.035606     1.3244     2.29   0.023     .4219598    5.649252

 comlang_off     .5564951   .2930213     1.90   0.059      -.02177     1.13476

      lndist    -1.450113   .2753479    -5.27   0.000      -1.9935   -.9067253

    lnYj2011     1.053337   .0588667    17.89   0.000     .9371659    1.169508

                                                                              

   lnexp2011        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1984.1929   184   10.783657           Root MSE      =  1.7241

                                                       Adj R-squared =  0.7243

    Residual    526.152776   177  2.97261455           R-squared     =  0.7348

       Model    1458.04012     7  208.291446           Prob > F      =  0.0000

                                                       F(  7,   177) =   70.07

      Source         SS       df       MS              Number of obs =     185

. reg  lnexp2011  lnYj2011 lndist comlang_off comcol  colony1 landlocked  rta2011



 

120 

 

 

 

 

                                                   

               Total        46.88     29    0.0192

                                                   

            Kurtosis         1.87      1    0.1713

            Skewness        12.51      7    0.0851

  Heteroskedasticity        32.50     21    0.0521

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.0521

         chi2(21)     =     32.50

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -1.612919   3.231187    -0.50   0.618     -7.99003    4.764193

     rta2012     .8388716   .7542267     1.11   0.268    -.6496796    2.327423

  landlocked    -1.432915   .3393989    -4.22   0.000    -2.102757   -.7630733

     colony1     .5622472   1.322049     0.43   0.671    -2.046965     3.17146

      comcol     3.262187   1.367252     2.39   0.018     .5637607    5.960613

 comlang_off      .982462   .3058185     3.21   0.002     .3788947    1.586029

      lndist    -1.323714    .288287    -4.59   0.000    -1.892681   -.7547472

    lnYj2012     1.170998   .0639033    18.32   0.000     1.044878    1.297118

                                                                              

   lnexp2012        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2166.66109   182  11.9047313           Root MSE      =  1.7746

                                                       Adj R-squared =  0.7355

    Residual    551.114593   175  3.14922625           R-squared     =  0.7456

       Model     1615.5465     7  230.792357           Prob > F      =  0.0000

                                                       F(  7,   175) =   73.29

      Source         SS       df       MS              Number of obs =     183

. reg  lnexp2012  lnYj2012 lndist comlang_off comcol  colony1 landlocked  rta2012

    Mean VIF        1.28

                                    

  landlocked        1.04    0.965838

     colony1        1.10    0.910859

 comlang_off        1.15    0.866434

      comcol        1.17    0.851626

    lnYj2012        1.29    0.772372

     rta2012        1.55    0.646933

      lndist        1.64    0.610100

                                    

    Variable         VIF       1/VIF  

. vif

                                                                              

       _cons    -1.612919    2.88545    -0.56   0.577    -7.307679    4.081841

     rta2012     .8388716   .5266348     1.59   0.113    -.2005014    1.878245

  landlocked    -1.432915   .4064971    -3.53   0.001    -2.235183   -.6306474

     colony1     .5622472    .391573     1.44   0.153    -.2105661     1.33506

      comcol     3.262187   .7072084     4.61   0.000     1.866431    4.657942

 comlang_off      .982462   .2961232     3.32   0.001     .3980296    1.566894

      lndist    -1.323714   .2363043    -5.60   0.000    -1.790087   -.8573409

    lnYj2012     1.170998   .0702945    16.66   0.000     1.032264    1.309732

                                                                              

   lnexp2012        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                             Robust

                                                                              

                                                       Root MSE      =  1.7746

                                                       R-squared     =  0.7456

                                                       Prob > F      =  0.0000

                                                       F(  7,   175) =  240.49

Linear regression                                      Number of obs =     183

. reg  lnexp2012  lnYj2012 lndist comlang_off comcol  colony1 landlocked  rta2012, robust
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    Mean VIF        1.28

                                    

  landlocked        1.04    0.960242

     colony1        1.09    0.915409

 comlang_off        1.15    0.868269

      comcol        1.18    0.850628

    lnYj2013        1.28    0.780295

     rta2013        1.56    0.640380

      lndist        1.66    0.601871

                                    

    Variable         VIF       1/VIF  

. vif

                                                   

               Total        31.19     29    0.3564

                                                   

            Kurtosis         1.83      1    0.1767

            Skewness         5.52      7    0.5970

  Heteroskedasticity        23.85     21    0.3004

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.3004

         chi2(21)     =     23.85

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. estat imtest, white

                                                                              

       _cons    -1.456734   3.239355    -0.45   0.653    -7.850743    4.937274

     rta2013     .7920365   .7559553     1.05   0.296    -.7001075    2.284181

  landlocked    -1.533395   .3437384    -4.46   0.000    -2.211884   -.8549064

     colony1     .6517573   1.314624     0.50   0.621    -1.943117    3.246631

      comcol     3.275089   1.363764     2.40   0.017     .5832198    5.966958

 comlang_off     1.338813   .3056345     4.38   0.000     .7355356     1.94209

      lndist    -1.397737   .2916431    -4.79   0.000    -1.973397   -.8220764

    lnYj2013     1.184962   .0625196    18.95   0.000     1.061557    1.308366

                                                                              

   lnexp2013        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2220.69633   179  12.4061247           Root MSE      =  1.7689

                                                       Adj R-squared =  0.7478

    Residual    538.176156   172  3.12893114           R-squared     =  0.7577

       Model    1682.52017     7  240.360025           Prob > F      =  0.0000

                                                       F(  7,   172) =   76.82

      Source         SS       df       MS              Number of obs =     180

. reg  lnexp2013  lnYj2013 lndist comlang_off comcol  colony1 landlocked  rta2013
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THE INDUSTRIAL COMPLEXITY-INCOME INEQUALITY LINK: 

An Empirical Investigation on the Relationship between  

Industrial Sophistication and Income Inequality in the Asian Context   

 

James Clifford T. Santos & Kristoffer Monico S. Ng 

 

ABSTRACT 

 This empirical study presents findings about the significance of industrial complexity, 

proxied by the recently developed Hausmann-Hidalgo Economic Complexity Index (HHECI), as a 

determinant of income inequality as measured by the Gini Index. Further, it presents evidence, 

albeit limited only in the context of three countries, about the possible causal relationship between 

the two aforementioned variables. The regression analyses are based on a panel dataset covering 

fifteen Asian countries from 1990 to 2007 whereas the causal analyses are based on time series 

datasets for Japan (1985-2004), China (1985-2004), and Singapore (1980-2000). Through a series 

of fixed effects (Least Squares Dummy Variable) regressions, industrial sophistication, along with 

other control variables such as real GDP per capita, foreign direct investments and population 

growth among others, is found to positively influence income inequality. Meanwhile, through the 

Granger causality tests conducted in the three time series, it is discovered that there is a 

unidirectional causality from industrial complexity to income inequality. In light of the results 

generated by its econometric methodologies, particularly the Granger causality analysis, the study 

subsequently attempts to outline general country-specific policy recommendations that would help 

alleviate, if not prevent, the worsening of income inequality as influenced by industrial 

sophistication. It enumerates various recommendations that can help future researchers intending 

to pursue studies that are related to this research, to come up with more comprehensive empirical 

and methodological frameworks which would hopefully yield more encompassing results.      
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I. INTRODUCTION AND OBJECTIVES OF THE STUDY 

Efforts in poverty reduction in the recent decades are focused on policies that promote 

economic growth. Since the late 1990’s, however, interest in the issue of income distribution has 

amassed foothold and has been placed in the center stage of various international efforts. This 

renewed interest in inequality is primarily attributed to the emerging consensus in the literature, 

both empirically and theoretically, that reducing income inequality is a major driving force in 

poverty reduction (Naschold, 2009). This poverty-alleviating attribute of income distribution is 

hinged on two points: first, that the degree of inequality directly determines how economic growth 

is divided amongst members of the society, and second, that inequality may have an indirect 

influence on poverty reduction by decreasing the amount of economic growth itself (Naschold, 

2009). 

In spite of the major role income inequality takes in poverty reduction and all the societal 

and economic costs it entails, little is known as to what causes distortion in income distribution and 

even more so, about the determinants of inequality either within or across countries (Naschold, 

2009). This is in particular to studies on South and East Asian countries, where there is an apparent 

and unfortunate gap in available literature. While there has been considerable amount of researches 

on effects of inequality and how it evolved in the region through the years, none did really focus 

on how certain variables affect income disparity. Such knowledge would have been important for 

policy purposes as it would aid policy makers in deciding how and what measures to take. Knowing 

what factors affect income inequality would determine whether existing inequalities are because of 

intrinsic fixed variables, such as location for example, or due to some variables whose directions 

can be changed through government intervention or policies. 

One of the possible determinants of income inequality is industrial complexity. Unlike most 

macroeconomic, demographic and political determinants of income disparity, very little or close to 

nothing has been said, theoretically or empirically, about this variable and its possible relationship 

with income inequality. Nonetheless, it can be hypothesized that as the level of industrial 
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sophistication increases, as manifested by the introduction of more technologically advanced 

machineries, equipment and manufacturing processes in the industrial sector, the level of income 

inequality would become more unequal since the skilled members of the labour force would most 

likely benefit more from the economic activities that are encompassed by an innovating industrial 

sector as compared to the non-skilled and low-skilled components of the labour force who are 

expected to benefit from such development minimally since their human capital may not be 

sufficient to allow them to catch-up with the demands of the industrial activities that are becoming 

more complex. In other words, an increase in the intra-sectoral inequality within the industrial 

sector can be expected if the said sector becomes more advanced. Moreover, it is also possible that 

an innovation in the industrial sector might cause inter-sectoral income inequality. This could 

materialize particularly when the industrial sector experiences rapid advancement or innovation 

without having significant direct or spill-over benefits to the other economic sectors which are then 

left behind in terms of growth and development. In this particular case, the increase in the incomes 

of the part of the labour force that are employed in the industrial sector may outpace that of those 

who are employed in the other sectors of the economy.   

Again, it is interesting to note that as of this writing, there is still no empirical study that 

has been published about a possible relationship between industrial complexity and income 

inequality in general. In line with this, this study aims to explore whether the hypothesis presented 

supra is manifested empirically. It shall explore whether industrial complexity, as represented by 

the Hausmann-Hidalgo Economic Complexity Index (HHECI) which shall be discussed later, is a 

significant determinant of income inequality as represented by the Gini Index or not, and if the 

former is positively or negatively correlated with the latter granted that industrial sophistication is 

indeed a significant determinant of income disparity. Moreover, it shall also explore if there are 

evidences for a causal relationship between income inequality and industrial complexity in specific 

countries.  
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II. SIGNIFICANCE OF THE STUDY 

The compelling reasons for the case of this study are as follows: 

First, in terms of the research topic, the field of study is very relevant most especially in 

the face of increasing clamour for more equitable distribution of income. Recent studies show that 

wide disparity in income distribution often begets economic costs such as higher unemployment 

(owing largely to the decrease in aggregate demand), build up of monopolistic and oligopolistic 

firms, and instabilities in the economic output (Stiglitz, 2012). Barro (2000), and Osberg (1995) 

also contend that higher inequality hampers predictions for long-term economic growth as 

evidenced by various theoretical and empirical literatures. Moreover, Wilkinson (2011) adds that 

while the economic burdens of this negative externality seem to be the most obvious, the 

compelling costs in the social and medical well-being of the society are predicaments to reckon. 

Generally, his research concludes that high incidence of homicide, violence, suicide, substance 

abuse, and other mental and physical defects are often associated with higher levels of income 

inequality. It is the researchers’ belief that these consequential costs would have been remedied, if 

not avoided, had there been a more thorough knowledge about the matter. 

Second, as hinted supra, this research, as of present writing, is a pioneer empirical study 

on the relationship between industrial sophistication and income inequality. While the survey of 

literature would attest to the existence of studies pertaining to income distribution, none did really 

focus on how the changes in the industrial sophistication affect income inequality. Notable income 

distribution studies such as Barro’s  (2000) and Kuznets’ (1955) restrict income inequality as being 

determined by regularly-selected, and often passé, macroeconomic and demographic variables, 

often excluding other explanatory factors such as industrial sophistication. In this regard, the 

available literature often comes short in giving the depth this present study provides. 

Third, in relation to the second paragraph, this research paper re-evaluates the level of 

significance of each selected determinants in lieu of a new control variable HHECI. The re-

evaluation of the significance of the widely accepted control variables proves to be crucial as it will 
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determine the validity of the traditional understanding of the determinants of income inequality. As 

stated supra in the introductory and preceding paragraphs, the available literature is evidently silent 

as to determining the relationship between industrial sophistication and income inequality. For this 

reason, that the former’s role is considered when determining the significance of other variables to 

inequality is rather unlikely. 

Fourth, this research paper may also springboard further studies on the correlational and 

causal relationship between industrial sophistication and income distribution in more 

comprehensive contexts that are not just confined within Asia, which is the scope of this study. 

This shall be elaborated infra.  

Lastly, the present study offers an inviolable empirical check to what theoretical literature 

prescribes. It can be noted that in the survey of literature, the validity of some theoretical models 

is variable when an actual empirical study is conducted. This affirms the prevailing thought that 

what is true for one particular case may not be necessarily true for another. This research paper 

builds the case for the Asian region. In this regard, it is the researchers’ belief that this empirical 

study will provide valuable insights in determining what policies to make. 

 

 
III. REVIEW OF RELATED LITERATURE 

Several empirical studies have attempted to describe income distribution or inequality 

coming from different perspectives. A number of studies, mostly coming from researches based on 

time-series data, often dwell on determining the effects of certain macroeconomic variables 

(inflation and trade openness for example) on income distribution, notably Mocan (1999) and 

Blejer and Guererro (1990). While some other time-series studies explore the effects of government 

intervention on equality, such as Barro (2000) and Ahluwalia (1974), little attention has been given 

as to what extent industrial sophistication has effect on income inequality. 

 

A. Gini Index as a Measure of Inequality 
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        Inequality is an encompassing term used to describe disparity among agents or 

communities in terms of social and/or economic well-being. In the context of this research, more 

often than not, the attention will be focused on “economic income inequality,” which measures the 

disparity between a percentage of population and percentage of income received by that population; 

such that when the level of disparity increases, the level of inequality also increases (Burkholder, 

2003). 

        In measuring income inequality and its variations, six standard measures are often 

used: range, range-ratio, the coefficient of variation, the McLoone Index, Theil’s t-statistic and the 

Gini Coefficient. While all of the said measures attempt to describe the level of inequality through 

the use of data, fundamentally, each varies from one another, having its own value and disvalue, 

inherently resulting to different conclusions. The characteristics of each measure are as follow: 

Range: Relatively among the six, range is the most fundamental in terms of 

computations and its implications. While it is relatively easy to compute (it only 

involves computing for the difference between the highest observed value and the 

lowest observed value), it ignores all but two observations, does not consider the 

weight of each data, and conclusions may prove to be unrepresentative of the 

population in the presence of extreme outliers. 

Range-Ratio: This involves computing for the ratio of a certain value given two 

preset percentiles. While this measure regulates the effect of outliers in its results, 

the problem of excluding all but two observations and the weightlessness of each 

data still persist. 

The Coefficient of Variation: The coefficient of variation is the quotient of the 

standard deviation of the distribution and its mean. Unlike the first two measures, 

this takes into account all observations, and if the data is weighted, outliers would 

have less significant effect on the overall outcome. This measure, however, has no 
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established standard as to when a specific level of inequality is unacceptable and 

may prove to be tedious as it requires a comprehensive set of data and observations. 

McLoone Index: This index is the sum of all observations below the median 

level divided by the median multiplied by the number of observations below the 

median level. One advantage of this measure is that it exhaustively describes all 

information below the median level, but it also neglects all values above it. To add, 

the relevance of this measure depends on the meaning of the median value which 

makes it too conditional to work with. 

Theil’s T-Statistic: T of income inequality is given by this formula: 

T = Σp = 1…n {(1/n) x (yp/μy)} 

where: n refers to the population, yp is the income of the person indexed by p, 

and μy is the population average income. This statistic allows researchers to 

efficiently use group data, and to truncate the population into income groups, but 

its measure does not offer intuitive picture of the matter, and does not allow for 

direct comparison between populations that have different natures and sizes. 

Source: University of Texas Income Inequality Project Tutorials (Burkholder, 2003) 

        From the foregoing, for researches that make use of cross-country data, it has been 

the convention among researchers to use the Gini coefficient to account for inequality (Milanovic, 

2000). The Gini Coefficient reduces the Lorenz curve into a scale of 0 to 1. It takes the absolute 

value of the difference in incomes between every two people in the populations and assign weight 

to it in terms of the chance that these two people would be selected from the population (as 

represented by nj/n multiplied by nk/n). Since the differences in income are double-counted (|Yj – 

Yk| = |Yk – Yj|), the summation should be divided by two (Ray, 1993). It should be further divided 

by the mean income so that the resulting measure is in scale to the income of the population, which 

leads to this final form of the formula: 

G = (1/2n2μ) Σj = 1 to m Σk = 1 to m [njnk | Yj - Yk |] 
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Where on the scale of 0 to 1, as G approaches 0, there is greater equality in the same way that 

as it approaches 1, inequality increases. 

Unlike the aforementioned measures, the Gini coefficient incorporates all data, is not 

significantly affected by extreme values, and allows for direct comparison between units even with 

different population sizes (since it had been scaled to the income of the population) (Ray, 1993). 

For this reason, it is the discretion of the researchers to use the Gini index as the mode by which 

inequality is represented. 

 

B. The Hausmann-Hidalgo Economic Complexity Index (HHECI) as Proxy for Industrial 

Sophistication 

 Literature on industrial sophistication proves to be scarce. While researches by 

Tanudwidjaja et al. (2007) and Antonelli et al. (2013) discussed the effects of structural change and 

productivity growth on industries, and social interactions on technological innovation respectively, 

none did really focus on how industrial sophistication affect income inequality in a certain 

economy. Moreover, the said literature is also evidently silent on how and to what extent a 

country’s measured industrial capacity affect income inequality. 

The Hausmann-Hidalgo Economic Complexity Index, a recently developed index in 

econophysics, is an eigenvector which manifestly measures the diversity and ubiquity of the exports 

of various countries (Hausmann, Hidalgo et al, 2012). Mathematically, it is expressed by the 

following formula: 

ECI = [Ǩ – mean(Ǩ)] / stdev(Ǩ) 

where Ǩ is an eigenvector of matrix  

Ḿcc’ = Σp (McpMc’p / kc,okp,0) 

which accounts for the measure of the diversity (ΣpMcp) and ubiquity (ΣcMcp) of a country’s 

exports (adapted from Hausmann, Hidalgo et al, 2012). Diversity refers to the complexity of the 
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product composition of a country’s exports basket whereas ubiquity refers to the uniqueness of the 

exports products of a country relative to that of other countries.  

A country that has a high HHECI indicates that it has a highly diversified exports basket 

and that its products are not exported by many countries (low ubiquity) (Hausmann, Hidalgo et al, 

2012). Having said this, it can be therefore deduced that a country which, for instance, exports 

aircrafts, smart phones, coconut jelly, and X-ray machines that are exported by only a few countries 

has a higher HHECI score as compared to a country which exports apples, apple syrup and apple 

pies which are exported by numerous countries.     

Hausmann and Hidalgo, the creators of the index, presents the ECI as an attempt to capture 

and quantify the amount of knowledge an agent utilizes to produce a certain type of good. The two 

claim that the sophistication of a country’s exports can explain the knowledge accumulated in that 

country’s population and that consequently, in order for an economy to thrive, learning on various 

fields must be interacted and combined to produce more advanced products (Hausmann, Hidalgo 

et al, 2012).  

Undeniably, the perspective imposed by Hausmann and Hidalgo on the ECI is sound and 

logical. However, it is also quite apparent that the ECI, in its strict nature, can also be understood 

as an index which accounts for the degree of sophistication or modernity of a country’s 

technological and industrial clout. This is because by reflecting the physical attributes of a 

country’s export products, the index can be recognized as a measure of the complexity of a 

country’s industrial sector including the structures and processes that it entails. This is the 

perspective from which this study shall regard the ECI (or HHECI). 

From the foregoing, it can be said that the higher the HHECI, the more complex the 

industrial sector of a country is. Obviously, a country which has a more diversified exports basket 

that includes less ubiquitous products, makes use of more complex manufacturing processes which 

require more advanced industrial technologies as compared to a country which has a poorly 

diversified exports basket containing highly ubiquitous products. 
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 In light of this research’s hypothesis which was stated supra, it can be asserted that an 

increase in HHECI can thus be associated with an increase in income inequality. This shall be 

expounded further in the study’s theoretical framework which shall be presented infra. 

The researchers decided to use the HHECI to proxy for industrial sophistication since 

currently, there are no other indices or other types of measurement that sufficiently and manifestly 

reflects the degree of a country’s level of industrial sophistication the way the Hausmann-Hidalgo 

Economic Complexity Index does.    

 

C. Other Determinants of Income Inequality 

 

1. GDP Per Capita 

For the past few decades, recent studies in development economics explored the possible 

correlation between income distribution and economic growth. Considered the most influential 

among the said studies is the Kuznets’ Hypothesis by Simon Kuznets (1955). His research argues 

that there is a U-like relationship between income inequality and economic development, such that 

distribution of income, initially, improves as the country develops and then worsens at the latter 

part of the development. Huang et al (2012) explains that, in theory, the bell-shaped relationship 

between inequality and economic development arises because of labor shift from the more 

traditional agricultural sector to the more modern industrial sector, from a financially 

underdeveloped environment to a more contemporary financial system, variation in the percentage 

of population that works in the urban informal sector and improvements in the concentration of 

talents in technologically advanced sectors. 

Empirical researches, however, are divided as to whether the U-relationship hypothesis by 

Kuznets holds when tested with data. Evidence from the works of Barro (2000), Chambers (2007), 

and Thornton (2001) affirmed that inequality initially worsens but eventually develops; this is as 

opposed to the work of Lundberg and Squire (2003) which holds that little evidence support the 
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bell-shape hypothesis. These studies regressed inequality on the square of GDP per capita (together 

with other control variables), which resulted to a significant positive coefficient. 

 

2. Foreign Direct Investment 

The probable correlation between foreign direct investment (FDI) and income inequality 

has been exhaustively explored as globalization and its effects have implanted their roots in the 

recent past. Generally, the research by Choi (2004) holds that there exists a negative correlation 

between two-way FDI and imbalance in income distribution among countries. Deardoff and Stern 

(1994) hypothesize that FDI reduces income inequality when it is utilized in such a way that it 

benefits the copious amount of low-income unskilled workers, and when the benefits of foreign 

and domestic capital are evenly distributed in the entire economy. The works of Girling (1973) and 

Tsai (1995), however, argues that the relationship between FDI and income inequality is rather 

reversed because the former raises the wages in contemporary sectors but keeps that of the 

traditional sectors’ stagnant. The work of Mah (2002) affirmed this argument by stating that FDI 

inflows in Korea has, in aggregate, deteriorated the income distribution in the country. This is 

further supported by Taylor and Driffield (2004) who holds that FDI inflows contribute to wage 

inequality as evidenced from an empirical analysis based on UK manufacturing sectors. 

As such, the researchers expect a positive relationship between net FDI and income 

inequality. 

 

3. Trade Openness 

        Though several researches have been conducted to study the relationship between 

trade openness and income inequality, literature remains elusive in describing the link between the 

two. To begin, comprehensive case studies that looked into the evolution of inequality within 

countries reveal very differentiated patterns across countries. Some even concluded based from 

evidences, whether from isolated trade liberalization studies or from cross-country researches, that 
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the relationship between inequality and trade openness is sometimes conflicting (Bourgignon et al, 

2005). But if one is to point the prevailing economic thought in these studies, it is that the continued 

increase in trade openness results to a greater gap between the wages of skilled workers and the 

unskilled ones (Barro, 2000). Consistent with factors-endowment theory, Gourdon et al. (2007) 

find that trade liberalization is associated with an increase in inequality in countries that are well-

endowed with capital and high-skilled workers, where as it is associated with decreases in 

inequality in countries where unskilled workers and arable lands are abundant. This is in 

affirmation with the study by Wood (2002), which finds that trade openness and inequality have 

positive relation to each other in countries that are relatively well-endowed with workers lacking 

basic education. 

        In the aforementioned studies, trade openness is proxied by trade-to-GDP ratio, 

which captures other features of a country’s exposure to trade (apart from trade liberalization). So 

as far as trade openness results to a greater gap between the wages of skilled and unskilled workers 

(Barro, 2000), the researchers expect a positive coefficient for trade openness. 

4. Inflation 

Inflation is used as proxy for the macroeconomic environment (Ang 2008: 9; Beck, Kunt, 

& Levine 2004: 15). It is assumed that inflation negatively affects the poor more than how it affects 

the rich since the latter have access to financial instruments that can counter the effects of inflation 

to real income (Clarke, Xu, & Zou 2006: 585).  

 

5. Population Growth 

        The extent on how population growth affects economic development, in particular, 

economic inequality, has been widely researched in the past decades. Rapidly increasing 

populations are thought to be inhibiting spread of social infrastructures, which leads to reduction 

of the growth of income per person (Rodgers, 1983). Since resource endowments are often seen as 
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static, population growth is also seen to be causing pressure on scarce resources, leading to excess 

labour supply, therefore unemployment (Rodgers, 1983). 

        In general, the available literature is in consensus in presenting five reasons as to 

why population growth leads to greater inequality (Rodgers, 1983). The first reason is that 

population growth increases the supply of labor relative to land, whose increase is usually thought 

to be autonomous, or sometimes negatively correlated with, increase in population. This is will lead 

to reduction of the average remuneration of labor relative to land and capital. Second is that 

population growth leads to inequality in landownership. The division of land ownership leads to 

smaller parcels of lands (available for farming), therefore lowering economies of scale. Lands 

under this condition would eventually be lost through mortgage or distress sales, increasing the 

proportion of the population who does not have landholdings. Third, population growth is often 

associated with lower-income groups. If the percentage of these demographic brackets in national 

income is fixed (and upward mobility is difficult to achieve), the relative income of the poor will 

further decline. Fourth, the welfare of the poor is often dependent on government services. Since 

the cost of schooling, medical facilities, nutrition programs, employment-generating schemes and 

others as such are seen to be on the rise when there is an increase in the population covered, if the 

resource allotment for such programs does not increase as needed, population growth tends to 

reduce the percentage of the population they can reach. Fifth, high fertility rate (and consequently 

high dependent ratio) limits the capacity of parents to invest on education or health of their children. 

As a consequence, this constraint, which often plagues the lower-income brackets leads to 

inequality in human capital, therefore in income. 

        As such, the researchers expect a positive coefficient for population growth. 

 

6. Urban Population 

        Kuznets (1955), in his research hypothesis, points out to inequality-increasing 

effect or urbanization in the early stages of development. He argues that during industrialization. 
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The migration or labor shift from the traditional agricultural sector to more modern urban sectors 

leads to a rise in low income groups, causing rising urban inequality without necessarily decreasing 

that of rural. As such, the researchers expect a positive relationship between urbanization and 

income inequality 

 

7. Government Expenditure 

 Inequality has always been considered as a major source of distributional conflicts. These 

conflicts, however, may be duly regulated through government processes and carefully planned 

fiscal policies. Most of the theoretical models (available in literature) attribute a negative 

coefficient for government spending when regressed on GINI (higher redistribution), precisely 

because theoretically, studies assume that median voter behaviour theorem holds, and empirically, 

transfer payments and spending on public welfare exhibit a negative correlation with income 

inequality. 

 Perroti (1996) explains that the median voter behaviour theory is based on the idea that 

increased income inequality may lead to the election of a government with generous redistribution 

policies. In its simplest form, fiscal policy is modelled as a purely redistributive system where 

income or capital is proportionally taxed and then redistributed to all agents (Perroti, 1996). Critics 

of this theory, however, point out that these political processes can also lead to the election of a 

very conservative government (economically), which, more often than not, regulates the 

distributional conflict with high government involvement in the form of public spending on law 

and order (Tanninen, 1999). These spending lead to higher government expenditures but do not 

necessarily affect inequality. 

In line with this, Artkinson (1995), on his research, studied the interaction between different 

welfare state expenditures, economic prosperity, and in extension inequality. He concludes that the 

extent of government effect on inequality varies accordingly relative to its composition. Generally, 



 

136 

 

public spending on welfare services (such as education, as seen above) posits a negative effect on 

income inequality precisely because it increases human-capital stock. 

 

 
IV. DATA 

A. Data Collection 

 Locating, compiling and cleaning secondary data had been huge tasks for the researchers. 

Though data for the Asian countries have become increasingly available from reliable sources such 

as the World Bank, the United Nations and the respective statistical agencies of the concerned 

countries, most of such data are still plagued by deficiencies and inconsistencies in a sense that 

there are numerous years which lack the appropriate statistical figures. Nonetheless, the researchers 

were still able to produce a decent balanced panel data spanning fifteen Asian countries across 

seven years and ten indicators which were enumerated supra. The panel consists of 106 country-

year observations with around .66% missing values. It data has 1 missing value for “gini,’ 3 for 

“fdi,’1 for “trade,” and 2 for “inflation.” Such missing values are caused by country-specific data 

insufficiencies for some indicators in the years 1990 and 1993.    

The researchers hope that the data set that they have compiled will serve as a secondary 

outcome of their research and therefore lessen the current data gap for income inequality studies. 

The dataset used for this research can be found in the section A.1 of the Appendix.     

1. The Dependent Variable 

As stated in the literatures presented about the Gini coefficient, the said index proves to be 

the most widely used inequality index in most existing studies about income distribution. This 

implies that any researcher who intends to build upon existing studies is compelled to utilize the 

same index in order to uphold consistency. Indeed, this is one of the reasons why this research 

paper utilizes the Gini coefficient system as a measure for income inequality. Moreover, another 

compelling case for the Gini index is its practicality. Data for the Gini coefficients of various 

countries across the years are readily available in the UNU-WIDER World Income Inequality 
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Database, the researchers’ primary source of data. As regards to some missing entries for the Gini 

data, the respective national statistics offices of the concerned countries and some selected existing 

empirical works are consulted.  

2. The Independent Variables 

Data for the HHECI values were sourced from the Atlas of Economic Complexity website, 

which contains the multi-country database for the years 1964 to 2007. Meanwhile, data on the real 

GDP per capita were obtained from the Penn World Tables version 7.1. Data for trade openness as 

measured by merchandise trade as percentage of GDP, net foreign direct investments, annual 

inflation as measured by the change in the consumer price index (CPI), population growth rate, 

urban population as percentage of the national population, and government spending as measured 

by general government final consumption expenditure as percentage of GDP, were all derived from 

the World Bank’s World Development Indicators database.  

 

B. Delimitations of Data and other Data Issues 

 Since this research has no intention to make any inference for countries outside Asia1, the 

lack of random sampling does not really create a sample selection bias. With fifteen out of the 

twenty-four officially recognized Asian independent states included in the study, the sample 

significantly covers the entire Asian region. The risk that the excluded countries will create a bias 

in the results can be deemed as fairly low since these are some of the smallest in Asia in terms of 

economy, geography, population and even political significance.   

Perhaps, the most significant limitation in the employed data lies in the fact that the 

researchers made use of Gini coefficients coming from different sources. Knowledgeable that the 

data compiled from various references might have been computed using different approaches, the 

researchers find it completely necessary to minimize, as much as possible, the existence of missing 

values so as to preserve the integrity of the data as a balanced panel. Nonetheless, it must be noted 

                                                 
1 Asia in this context excludes the Middle Eastern countries and only covers the Northeast, Southeast, and southern parts of the continent  
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that this study is more interested in the trend manifested by the variables and not in the exactness 

of the measurement of their values. 

 

V. THEORETICAL FRAMEWORK 

 The objectives and empirical methodologies of this study are hinged on the hypothesis that 

an advancement or positive development in the industrial sector as reflected by the increase in the 

sophistication or complexity of the industrial processes and structures of the economy, would cause 

an increase on the over-all income inequality. The income inequality in this context may be 

understood either as intra-sectoral income inequality, that is, income inequality within the industrial 

sector or as inter-sectoral income inequality which, on the other hand, is income gap between the 

various sectors of the economy. Nevertheless, it is also possible to understand income inequality 

as both intra-sectoral and inter-sectoral income gap.    

 An increase in the level of industrial sophistication, as manifested by the introduction of 

more technologically advanced machineries, equipment and manufacturing processes in the 

industrial sector, or in other words, an increase in the HHECI, may increase intra-sectoral income 

inequality since it can be expected that only the skilled members of the labour force employed in 

the industrial sector would get the most benefits from the economic activities that are encompassed 

by an innovation in the said sector. The non-skilled and low-skilled industrial workers of the labour 

force would most likely obtain only limited benefits from such transformation in terms of income 

growth unlike their skilled counterparts since their human capital will not be able to fulfil the 

requirements of the industrial activities that are becoming more sophisticated. In more concrete 

terms for instance, an introduction of a more technologically advanced capital equipment and more 

sophisticated manufacturing processes in the industrial sector would most likely be beneficial only 

for workers who have educational background or training in operating complex machineries and 

industrial procedures as compared to those workers who do not even have basic education or 

training about handling various capital equipment. In the aforementioned hypothetical scenario, 
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only the educated or trained workers have the capacity to harness or make use of the more complex 

machines and processes thereby opening the possibility for them to be more productive and earn 

more income as compared to the “lacking” workers who do not have the skills to take advantage 

of the more sophisticated equipment and processes and are consequently prone to slow or stagnant 

income growth, or worse, even to displacement from the industry.    

 Meanwhile, an increase in the level of industrial sophistication may also exacerbate inter-

sectoral income inequality particularly if the growth of the sector may be too fast and the other 

sectors may not be able to catch up with such rapid growth. Adding the assumption in this context 

that innovation in the industrial sector will, in a way, benefit all industrial workers, even in an 

unequal manner, it can be said that an increase in the complexity of industrial sector would serve 

to greatly and directly increase the incomes of those involved in the industrial sector while only 

limitedly and/or indirectly benefitting those that are outside the sector. Perhaps, this phenomenon 

is realistically pronounced in an economy whose industrial sector has weak or limited forward and 

backward linkages with the other sectors. In such context, any development or innovation in the 

industrial sector would most likely only have limited direct or even spill-over benefits to the other 

economic sectors.   

 It is also possible that an increase in the industrial complexity, as proxied by an increase in 

the HHECI, may also lead to an increase in both intra-sectoral and inter-sectoral income inequality 

which is captured by an increase in the value of the Gini index. Nonetheless, in light of the 

objectives of this study, what truly matters for this research is whether a link between industrial 

sophistication and over-all income inequality truly exists or not. At the end of the day, this study is 

merely interested in determining empirically if there is indeed a correlational and/or causal 

relationship between the two variables regardless of whether the latter is manifested intra-sectorally 

or inter-sectorally.        
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VI. EMPIRICAL FRAMEWORK 

As stated supra, some of the objectives of this empirical study are to: 1) explore whether 

industrial complexity as represented by the Hausman-Hidalgo Economic Complexity Index 

(HHECI) is a significant determinant of income inequality as represented by the Gini Index; 2) 

determine whether industrial complexity positively or negatively correlates with income inequality; 

and 3) determine whether there are evidences for a causal relationship between income inequality 

and industrial complexity in specific countries. 

The study employed panel regression analysis to achieve its first and second objectives. 

Meanwhile, it used the Granger causality test2 to fulfil its third goal. The researchers solely used 

the statistical software Stata in conducting all of their tests and analyses.  

 The following sections shall concisely discuss the econometric methodologies for the 

empirical processes that had been used by the researchers in achieving the goals of the study. 

 

A. Econometric Methodology for Regression Analysis 

Since this study deals with a panel data, the structure of the basic unobserved effects form 

of its general baseline model which served as the basis of the specified baseline model is 

represented by the equation 

Yit = βo + βXit + γIi + αi + Eit,  

i = 1,…,N; t= 1,…,T, 

where βo is the constant term, βXit is the vector of time-variant independent variables and their 

regression coefficients, γIi is the vector of time-invariant independent variables and their regression 

coefficients, αi is the unobserved individual specific effects, and Eit is the unobserved random term 

error.  

                                                 
2 The data that shall be subjected to the Granger causality test shall be different from the baseline panel data. Separate time series data 

were constructed by the researchers and these were the datasets that had been subjected to the Granger test. More about this methodology 

infra.  
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It is important to consider that the model presented above may be transformed into either 

the time-demeaned model or the quasi-demeaned model depending on the appropriate panel 

regression technique (Wooldridge, 2009). The time-demeaned model, designated by the expression   

 Yit - Ȳi = βo - βo + β(Xit - X̄i) + γ(Ii - Ii) + (αi- αi) + (Eit - Ei) 

which can be simplified into the form 

Ÿit = βẌit + Ёit 

no longer contains the observed and unobserved individual time-invariant factors and now only 

contains time-variant dependent variables (Wooldridge, 2009). Meanwhile, the quasi-demeaned 

model, which can be expressed as 

 Yit - ɸȲi = βo(1 - ɸ) + β(Xit - ɸX̄i) + γ(Ii - ɸ Īi) + (vit- ɸ vit) 

and simplified into the equation 

Ẏit = �̇�o + βẊit + γ𝐼i̇t + �̇�it 

where v is the composite error term and ɸ is the random effects estimator, allows for time-

invariant explanatory variables (Wooldridge, 2009). The standard unobserved effects model 

transforms into the time-demeaned model if the fixed effects technique is used while it changes into 

the quasi-demeaned model if the random effects technique is employed. Both the aforementioned 

techniques utilized in panel regression and analysis can be considered as the standard and most 

widely used panel data techniques (Ostergaard, 2013). 

 

A Digression on the Standard Panel Regression Techniques and the Hausman Test 

The researchers subjected their unobserved effects baseline model to the Hausman test in 

order for them to determine the appropriate model to be used for their study. The aforementioned 

test is based on the fact that when determining whether to use a fixed effects model (time-

demeaned) or a random effects model (quasi-demeaned), it is important to consider the assumptions 

about the unobserved individual specific effect, αi (Ostergaard, 2013).  

 The fixed effects model is required when it is suspected that αi is correlated with one or 
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more of the regressors or E(αi|Xit,Ii) ≠ 0. This is because the Ordinary Least Squares (OLS) 

estimators will be biased and inconsistent when the unobserved heterogeneity is correlated with the 

explanators (Murray, 2006). The random effects model meanwhile is utilized when αi is perceived 

to be uncorrelated with the control variables or E(αi|Xit,Ii) = 0 (Torres-Reyna). 

A fixed effects model transforms a basic unobserved effects model into a time-demeaned 

model by eliminating the time-invariant unobserved individual effects and the time-invariant 

independent variables thereby eliminating the heterogeneity problem experienced when estimating 

through the OLS (Ostergaard, 2013). By implication, the aforementioned asserts that the OLS can 

be used as an estimator for panel data as long as the data is manually demeaned (Bruderl, 2005). In 

this case, pooled OLS becomes a fixed effects estimator. Nonetheless, if one wishes to be saved 

from the task of having to manually demean the panel data, s/he can resort to the use of the Least 

Squares Dummy Variable (LSDV) as a tool for panel regression (Bruderl, 2005). An LSDV model 

entails the use of a dummy variable for every ith observation when it comes to the estimation 

process. This model allows the pooled OLS regression to mimic the fixed effects regression by 

allowing dummy variables to absorb the effects of particular characteristics to each observation 

and therefore control for heterogeneity (Torres-Reyna). 

Unlike the fixed effects model, the random effects model allows for time-invariant 

variables to function as explanatory variables (Torres-Reyna). In this model, the individual 

characteristics that may or may not influence the predictor variables must be specified. The problem 

of omitted variable bias may arise from this set-up since some of the variables might not be 

available (Murray 2006). Further, the pooled OLS estimation is not a good estimator for random 

effects for such ignores the fact that the composite error will be serially correlated across time due 

to the time invariant αi or vi= αi + Eit . Because of this, the Generalized Least Squares (GLS) 

estimation is the more appropriate random effects estimator (Bruderl, 2005). 

Reverting to the fixed effects model, it must be noted that the model assumes that time-

invariant characteristics are unique to the individuals and should not be correlated with other 
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individual characteristics as well as the idiosyncratic error3(Torres-Reyna).  It assumes that each 

entity is distinct from each other thereby implying that the error term should not be correlated with 

each other and with the explanatory variables and unobserved characteristics4 (Ostergaard, 2013).  

In cases when such assumptions are violated, the fixed effects model then becomes an inappropriate 

estimator thereby implying the need to use another more appropriate model such as the random 

effects.  

Indubitably, determining whether collinearity exists between the errors terms, explanatory 

variables and unobserved characteristics is not an easy task. This is where the Hausman test 

becomes relevant for this test checks for the independence of the αi and the regressors and whether 

the unique errors are correlated with the regressors (Ostergaard, 2013; Torres-Reyna). Indeed, the 

Hausman test sets the direction of the regression processes for it determines which between the 

fixed effects and random effects estimation is the more appropriate to apply to a certain panel data. 

Its null hypothesis is that the difference in the coefficients is not systematic whereas its alternative 

hypothesis is that there is a significant difference between the coefficients. Rejecting the null 

hypothesis means that the fixed effects model must be used whereas rejecting the alternative 

hypothesis signifies the consistency and efficiency of the random effects estimator (Ostergaard, 

2013). Adapting Greene’s (2008) equation, the Hausman test can be denoted by the expression: 

H = (θFE - θRE)’�̂�-1(θFE - θRE) ~ X2(k) 

where θFE and θRE are the coefficients for the fixed effects model and random effects model 

respectively, while �̂� is the estimated covariance matrix of the coefficient estimates.  

 

Specification of the Baseline Model 

The commonly used basic unobserved effects model in most empirical literatures about 

income inequality is the following: 

                                                 
3 This is the strict exogeneity assumption E(εit|Xi,Ii,αi) = 0. 

4 This is the no serial correlation assumption Cov(εit,εis|Xit,Ii,αi) = 0, for all t≠s.   
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GINIit = βo + β1Yit + β2Y
2
it + βnXit + γIi + αi + Eit 

where Gi is the dependent Gini coefficient variable, Yit is the independent real GDP per capita 

variable, Y2
it  is the squared independent real GDP per capita variable, Xit  is the vector of the other 

control variables for income inequality and Ii, αi, Eit as the other earlier-discussed components of a 

basic unobserved effects panel model. It is interesting to note that the commonly used income 

inequality model presented above takes into account the Kuznets’ Hypothesis as indicated by its 

inclusion of the Yit and Y2
it variables. This is because there are many empirical studies, making use 

of panel data, which show the existence of a statistically significant inverted-U curve relationship 

between income inequality and per-capita GDP thereby verifying the Kuznets relation. As shown 

in the review of related literatures of this study, evidence from the works of Barro (2000), Chambers 

(2007) and Thornton (2001) among others affirm that inequality initially worsens but improves as 

real GDP income per-capita increases. From the foregoing, it can be said that there is thus enough 

valid reason for research studies about income inequality to take into account the Kuznets relation.  

 This empirical research followed the conventional income inequality model which most 

empirical studies about the aforementioned topic are hinged upon. Specifically, this study included 

the following determinants, aside from the real GDP per capita income (GDPPC) and squared real 

GDP per capita income (GDPPC2), in the roster of the independent control variables represented 

by the vector Xit: the level of industrial sophistication which is the study’s variable of interest and 

represented by the Hausman-Hidalgo Economic Complexity Index (HHECI), net foreign direct 

investments (FDI), total merchandise trade as % of GDP (TRADE), inflation (INFLATION), 

population growth (POPGRW), urban population (URBPOP) to take into account urbanization, and 

government expenditure (GOVEXP) which includes spending on education, health, infrastructure 

and transfer payment which are all crucial expenditure items affecting the level of income 

inequality. As stated in the review of related literatures of this study, the aforementioned variables, 

with the exception of the variable of interest, are deemed by most empirical studies as the most 

relevant and significant determinants of income inequality, hence the researchers’ decision to 



 

145 

 

include such in the roster of the control variables. Moving on, it is important to note that this study, 

similar to most existing empirical research works about income inequality, shall only consider time-

variant variables as its control variables. As such, its model did no longer include time-invariant 

variables. Having said this, this research employed the following as its baseline unobserved effects 

model: 

GINIit= βo + β1HHECIit + β2GDPPCit + β3GDPPC2it + β4FDIit + β5TRADEit + β6INFit 

+ β7POPGRWit + β8URBPOPit + β9GOVEXPit + αi + εit, i = 1,…,N; t= 1,…,T 

The above model, which underwent further modifications in its functional form, was subjected 

to the Hausman test which, as stated supra, determines the appropriate panel regression to be used.  

 

B. Econometric Methodology for Causal Analysis 

 Since regression analysis only deals with the dependence of one variable on other variables, 

its results does not necessarily pertain to causality but only to correlation (Gujarati, 2003). As such, 

in most empirical studies, various causality tests are used to prove the existence or non-existence 

of a causal relationship between variables. In economics, the most widely used test is the Granger 

causality test (Gujarati, 2003). However the aforementioned test is only applicable for time series 

data and not for panel data which this empirical study makes use of. Moreover, there is still no 

firmly established and widely used causality test that is being used for empirical panel studies. A 

quick survey of literatures would reveal that although there are some studies that have already 

developed complex methodologies on how to perform causality tests in panel data, such 

methodologies are nonetheless still not widely acknowledged in the field of econometrics as 

definitive (Giles, 2012).     

 Since the goal of this study is just to show some evidences for the existence or non-

existence of a possible causal relationship between income inequality and industrial complexity, 

the researchers had decided to just compile a time series data for selected countries and subject 

such data to a Granger causality test. The researchers believe that such methodology is still 

acceptable since this study does not in any way intend to generalize about the possible causal 
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relationship. This component of the methodology shall be elaborated infra.  

 

A Contextualized Digression on the Granger Test 

 This study is concerned whether industrial complexity causes income inequality (HHECI 

 GINI) or income inequality causes industrial complexity (GINI  HHECI). The Granger 

causality test assumes that the information relevant to the prediction of the respective variables, 

GINI and HHECI, are controlled in the time series data on these variables (Gujarati, 2003). The 

Granger test used in this study involves the following pair of regression:    

GINIt = Σi=1…nαiHHECIt-i + Σj=1…nβjGINIt-j + u1t   

HHECIt = Σi=1…nλiHHECIt-i + Σj=1…nδjGINIt-j + u2t 

where u1t and u2t are assumed as uncorrelated.  

 The first equation hypothesizes that current GINI is related to the past values of itself as 

well as that of HHECI. On the other hand, the second equation postulates that the current HHECI 

is related to the past values of itself as well as that of GINI.  

 Concerning the possible results of the Granger test, although four distinct cases can be 

distinguished pertaining to the probable causal or non-causal relationship between GINI and 

HHECI, the researchers only hoped to obtain one result- the unidirectional causality from HHECI 

to GINI. Such is the result when the estimated coefficients on the lagged HHECI in the first 

equation are statistically different from zero as a group (Σαi ≠ 0) and the set of estimated coefficients 

in the second equation on the lagged GINI is not statistically different from zero (Σδj = 0). 

Conversely, the opposite of the aforementioned result (unidirectional causality from GINI to 

HHECI), which the researchers did not hope for to arise, occurs if the set of lagged HHECI 

coefficients in the first equation is not statistically different from zero (Σαi = 0) and the set of the 

lagged GINI coefficients in the second equation is statistically different from zero (Σδj ≠ 0). 

Likewise, the researchers did not also hope to obtain a bilateral causality result which is the case 

when the sets of HHECI and GINI coefficients are statistically different from zero in both 
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regressions, and an independence result which arises when the sets of HHECI and GINI coefficients 

are not statistically significant in both regressions.         

 As mentioned supra, the Granger test was implemented by the researchers using the 

methodology prescribed by Stata. Included in the said methodology is the Augmented Dickey-

Fuller test which checks whether the variables are stationary or not. It must be noted that variables 

which are to be subjected to the Granger test should be stationary or in other words, the mean and 

variance of the variables are constant over time and the value of the covariance between the two 

time periods depends only on the lag between the two time periods and not the actual time at which 

the covariance is computed (Gujarati, 2003). 
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VII. RESULTS AND ANALYSIS 

A. Descriptive Statistics 

 The first step of the analysis is to study the general characteristics of the data at hand. Table 

1 provides a descriptive statistics for the dependent variable and the independent variables.  

VARIAB

LE 

MINIMU

M VALUE 

MAXIMUM 

VALUE 

MEAN STANDAR

D 

DEVIATION 

GINI 0.242 

 

0.5263 

 

0.3833221

2 

 

0.06730671 

 

HHECI -1.3176 

 

2.637638 

 

0.1101465

6 

 

0.96370302 

 

GDPPC 

($) 

701.73740

3 

 

49,536.6593 

 

13,458.084

6 

 

20,293.7686 

 

GDPPC2 

($) 

492,435.38

3 

 

2,453,880,61

1 

 

181,120,04

1 

 

411,837,042 

 

FDI ($) -

1,865,620,963 

 

156,249,335,

203 

7,633,245,

950 

 

20,147,776,

455 

TRADE  

(% of 

GDP) 

12.721366 

 

337.23368 

 

76.129970

1 

 

68.5972538 

 

INF -4.038219 

 

127.97397 

 

7.4800647

3 

 

13.6527415 

 

POPGRW 0.0093921 

 

4.1652295 

 

1.6142647

3 

 

0.87050753 

 

URBPOP 15.0926 

 

100 

 

42.561142

9 

 

25.4088341 

 

GOVEXP 

(% of 

GDP) 

4.067147 

 

18.350377 

 

10.274846

5 

 

3.42141784 

 

Table 1: Descriptive Statistics  

The distribution of data for the GINI Inequality Index (GINI) is relatively normal. In the 

data that this study makes use of, the maximum GINI is 0.5263 while the minimum GINI is 0.242. 

The average GINI is 0.38332212 with each data generally slightly deviating from the mean value 

by 0.06730671.  

As regards the Hausmann-Hidalgo Economic Complexity Index (HHECI), the lowest 
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recorded entry is -1.3176, whereas the highest one is 2.637638. The average HHECI is 0.11014656 

with each data deviating from the mean value by 0.96370302 on the average. In hindsight, the 

descriptive statistics for this variable is relatively dispersed largely because of the presence of 

outlying and polarizing values from the high income countries and the low income countries. 

With regard to the real gross domestic product per capita income (GDPPC), which is 

measured in US dollars, the minimum recorded entry is 701.737403 USD while the maximum 

recorded entry is 49,536.6593 USD. The average GDP per capita stands at 13,458.0846 USD with 

each data deviating from the mean by 20,293.7686 USD. Extremely high data mostly from 

Singapore and extremely low values from Cambodia and Bangladesh seems to have distorting 

effects to the mean GDPPC value and to the standard deviation. Moreover, there are some notable 

fluctuations in the over-all trend of the data particularly from the year 1996 to 1999. This could be 

brought by 1997 Asian Financial Crisis which severely impacted the income of most Asian 

countries included in the study. 

For the squared gross domestic product per capita (GDPPC2), which is also directly based 

on the GDPPC, the minimum recorded value is 492,435.383 USD, while the maximum recorded 

value is 2,453,880,611 USD. The average squared GDP per capita is 181,120,041 USD with each 

data deviating from the mean value by 411,837,042 USD on the average.  

As regards foreign direct investments (FDI) variable, which is measured as the total amount 

of annual FDI received in US dollars, the highest recorded value is 156,249,335,203 USD while 

the lowest entry is -1,865,620,963 USD. The average FDI value is 7,633,245,950 with each data 

deviating from mean, on the average, by 20,147,776,455. Obviously, this variable is characterized 

by the presence of outliers as evidenced by a high standard deviation. There are polarizing values 

from China and Indonesia with the former containing some of the highest values and the latter 

containing some of the lowest values.  

For trade, which is measured as total percentage share of gross domestic product, the lowest 

data entry is 12.721366 percent while the highest one is 337.23368 percent. The average value is 
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76.1299701 percent with each observation deviating from the mean, on the average, by 68.5972538 

percent. This control variable is also mired with a considerable amount of outliers that could distort 

the statistics mean and standard deviation. In particular, there are polarizing observations from the 

Singapore and Japan data sets with the former having extremely high values and the latter having 

very low values relative to the other observations.  

Concerning inflation (INF), which is measured in percentage, the lowest recorded value is 

-4.038219 percent while the highest entry is 127.97397 percent. The mean value for the variable is 

7.48006473 percent with each data generally deviating from the average by 13.6527415 percent. 

With regard to the population growth rate (POPGRW), the minimum value is 0.0093921 

percent while the maximum value is 4.1652295 percent. The data set is relatively dense in the 0.7-

2.5 range, with some outlying values that go as high as 4 percent and as low as approximately 0 

percent. The mean population growth rate is 1.61426473 percent, with each data deviating from 

the mean by 0.87050753 percent on the average. 

As regards urban population (URBPOP), which is measured as the total percentage of the 

national population, the minimum value is 15.0926 percent whereas the maximum value is 100 

percent. The data set for this variable is also characterized by outliers, particularly that of 

Singapore’s, which posted an URBPOP percentage of 100 consistently. As a consequence, this may 

have considerably distorted the mean and standard deviation statistics. The average percentage of 

the variable is 42.5611429 percent with each data deviating from the mean value by 25.4088341 

percent on the average. 

Finally, for government spending (GOVSPEND), which is measured as percentage of gross 

domestic product, the mean value is 10.2748465 percent, with each data generally deviating from 

the average by 3.42141784 base points. The highest percentage of government expenditure is at 

18.35037696, while the lowest percentage is at 4.067147 base points. The distribution of the data 

is largely distributed on the 7-13 base points range. 
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B. Choice of Functional Form 

 From the descriptive statistics presented supra, it is noticeable that there are variables such 

as GDPPC, GDPPC2, FDI, and TRADE which are skewed due to the outliers that they possess. 

The skewness of such variables may affect the over-all integrity of the baseline model especially 

in terms of heteroscedasticity, model specification and the normality of residuals among others 

(Gujarati, 2003). As such, it is important to make modifications concerning these variables and 

therefore make the model more efficient and functionally correct. One way to remedy the problem 

stated earlier is by transforming the skewed variable in their logarithmic form (Benoit, 2011). In 

line with this, one has to therefore transform the unobserved effects linear baseline model into a 

log-linear model, log-lin model or a lin-log model whichever is the most appropriate (Gujarati, 

2003).  

For this study, the researchers decided to transform the baseline linear unobserved effects 

model into a “partial” log-linear model which contains the log-transformed dependent variable 

GINI and the log-transformed independent control variables GDPPC, GDPPC2, FDI, TRADE and 

GOVEXP. One might question why the researchers transformed the GINI and GOVEXP variables 

into their logarithmic form even though these are not as skewed as the four highly skewed variables. 

They decided to do so since there are numerous empirical studies such as Das and Parikh (1982), 

Allison (1982), Onoye and Onofowora (1994) and Dhungel (2011) which suggest that the baseline 

functional form will be more efficient if the dependent variable GINI and the independent control 

variable GOVEXP are transformed into their logarithmic forms.  

From the foregoing, the unobserved effects baseline model  

GINIit= βo + β1HHECIit + β2GDPPCit + β3GDPPC2it + β4FDIit + β5TRADEit + β6INFit 

+ β7POPGRWit + β8URBPOPit + β9GOVEXPit + αi + εit  

is now transformed into the following: 
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logGINIit= βo + β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + 

β5logTRADEit + β6INFit + β7POPGRWit + β8URBPOPit + β9logGOVEXPit + αi + εit
5

 

In order to test whether it is really appropriate to transform the linear baseline unobserved 

effects model into a log-linear model, the researchers subjected both models into various visual and 

non-visual OLS tests6 for homoscedasticity, specification error, omitted variable bias and 

estimation precision power.  

The following table shows a comparison of the test results for the linear and log-linear 

baseline unobserved effects model: 

TEST TEST RESULTS 

LINEAR MODEL LOG-LINEAR MODEL 

BREUSCH-PAGAN TEST 

ideal: (prob>chi2)>0.05 

0.0055 0.3575 

LINKTEST 

ideal: -2<_hatsq(t-value)<2 

-1.03 -1.20 

RAMSEY REST TEST 

ideal: (prob>F)>0.05 

0.4134 0.0543 

Variance Inflation Factor 

ideal: mean VIF val<10 

44.52 25.52 

Table 2: Functional Form Comparative Test Results 

Analysing the above data, it can be seen that based on the Breusch-Pagan test results of the 

two models, the log-linear model is the better one since it is homoscedastic with a prob>chi2 score 

of 0.3575 unlike the linear model which is extremely heteroscedastic with a prob>chi2 score of 

0.0055. It must be noted that in the aforementioned test, the null hypothesis is that the error 

variances are equal and that for a model to be considered as homoscedastic, its prob>chi2 scores 

in the Breusch-Pagan score must be greater than 0.05 which indicates that the null hypothesis must 

                                                 
5 Unlike in the transformed baseline unobserved effects model, the names of the transformed variable in the Stata results begins with 

only “l” and not “log.” Moreover all variables are not in all-caps but are represented rather in small-case characters. The variables are 

represented in the software by the following names: lgini, hheci, lgdppc, lgdppc2, lfdi, ltrade, inflation, popgrow, urbpop, lgovexp.    

6 To be able to subject the model into the various OLS tests, the researchers regressed it using the Least Squares Dummy Variable 

(LSDV) method which is the default OLS estimator for panel data. In this context, it is still not important to consider whether the fixed or 

random effects should be used since this part of the methodology is only concerned in determining the appropriate functional form of the 

baseline model.   
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not be rejected (Parlow, 2011). 

Meanwhile, analyzing the linktest scores of the two models, it can be said that the two are 

both free from specification error since both of their _hatsq scores are insignificant. It must be 

noted that the null hypothesis of this test suggests the lack of a specification error and that an 

insignificant t-value _hatsq score (value is below 2 or higher than -2), which indicates that the Ho 

must not be rejected, implies that the model being analysed is free from a specification error.  

With regard to the Ramsey RESET test scores of the models, it can be seen that the two do 

not possess an omitted variable bias at 90% level of confidence since both of their prob>F ovtest 

scores are above 0.05. Concerning this test whose null hypothesis suggests the absence of an 

omitted variable bias in the model of interest, a score that is greater than 0.05 indicates that the null 

hypothesis must not be rejected and that the model therefore does not contain any missing variables. 

However, studying the Ramsey RESET test results of the two models, it can be noticed that the 

log-linear baseline model may contain an offending variable since although it has a relatively good 

ovtest score, such score nonetheless is still extremely close to the threshold prob>F value. The 

threshold prob>F value, which is 0.05, is the value that is exactly at the middle of the poor ovtest 

scores that indicate an existence of either an offending or missing variable and of the good ovtest 

scores that point to the absence of any offending or missing variable. Nevertheless, the important 

thing in this aspect is that the transformed baseline model still has an acceptable ovtest score.   

It can also be seen that based on the variance inflation scores of the two models, the linear 

baseline model is more multicollinear than the log-linear model thereby implying that the latter has 

smaller variances and covariances and has a more precise estimating power (Gujarati, 2003).  

From the foregoing, it seems that the transformed model is better than the linear model in 

terms of efficiency and estimating power as demonstrated by the former’s better Breusch-Pagan 

and VIF scores as compared to the latter’s poor results. Moreover, although the linear model has a 

better ovtest score as compared to that of the transformed model, it must be considered that the 

latter’s ovtest score is still acceptable and that what matters more when determining the better 
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functional baseline model are the results of the Breusch-Pagan test for homoscedasticity and not 

that of the Ramsey RESET test (Gujarati, 2003). Having said this, it is clear that the researchers’ 

decision to transform the linear baseline unobserved effects model into a “partial” log-linear model 

can thus be deemed as appropriate.  

 

C. The Hausman Test 

   Before formally proceeding with the regression, the researchers subjected the log-linear 

unobserved effects baseline model into the Hausman test, which, as stated supra, is needed to 

determine the appropriate panel regression technique for the model. Based on the results of the test 

conducted in Stata (for the complete results, please see section B in Appendix), the fixed estimates 

stored and obtained from the xtreg regression are consistent and efficient whereas the random 

estimates stored and obtained as well from the xtreg regression are inconsistent but nonetheless 

efficient thereby implying that the former is the more favourable model to use.  

 Moreover, the null hypothesis that the difference in the coefficients is not systematic for 

the model is rejected at 100% confidence interval since the prob>chi2 value is 0. Having said this, 

the researchers thus utilized the fixed effects panel estimation in all of their regressions. In 

particular, they employed the Least Squares Dummy Variable (LSDV) technique since it has the 

same effect as that of a regular xtreg fixed regression but is more advantageous to use since it 

allows the model to be subjected into the various OLS tests for heteroscedasticity, specification 

error, omitted variable bias and multicollinearity among others (Torres-Reyna). 

 

D. The Regression Analyses 

 The researchers began the regression process by first regressing the functionally correct 

unobserved effects using the Least Squares Dummy Variable OLS regression, which mimics the 

fixed effects estimation, as explained supra. A dummy was assigned for every country and for 

every year in the panel to account for heterogeneity.   
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(1) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6INFit + β7POPGRWit + β8URBPOPit + β9logGOVEXPit (dummies: i-country and year) 

 As stated in Section B of this part of the paper, the model is homoscedastic and passes the 

ovtest and linktest (see sections C.2.a and C.2.b in Appendix for complete results of these tests). 

However, this does not mean that the model is already the best model. It is crucial to note that the 

model’s ovtest score, which is extremely close to the threshold value as stated supra, can still be 

very much improved. Moreover, there are also still a lot of room for improvement in terms of 

robustness and efficiency of the model.  

 In the regression results (see section C.1 in Appendix for complete results), it can be seen 

that aside from the HHECI variable which is significant within the 90% confidence level, other 

significant determinants include logFDI, logTRADE, and some control dummies for the different 

countries and years of the panel. However, as stated earlier, these are not the definitive results that 

the researchers analysed because there might be still better variant models that may yield more 

robust and efficient results. 

 Analysing the robustness and efficiency of the results, it seems that the dummy that is used 

in the baseline model to take into account the heterogeneity is very strong. As can be seen in the 

variance inflation factor scores (see section C.2.c in Appendix for complete results), almost all of 

the country dummy variables are causing multicolllinearity thereby greatly affecting the estimating 

power of the entire model and exacerbating the standard errors of its variables. Concerning this, 

the researcher thus decided to replace the i-country dummy with a weaker dummy variable that 

could nevertheless still control for unobserved heterogeneity (Murray, 2006) in their succeeding 

regressions. The researchers replaced the i-country dummy with a country income dummy which 

takes into account instead the different income classifications of the countries in the panel. 

Concerning this, the researchers divided the countries according to their income class in light of 

the World Bank’s income classification data. Japan, Singapore and South Korea were grouped as 

high-income countries whereas Bangladesh, Cambodia, Laos were designated as low-income 
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countries. Moreover, China, Malaysia and Thailand were grouped as upper-middle income 

economies while India, Indonesia, Pakistan, the Philippines, Sri Lanka and Vietnam were 

designated as lower-middle income countries.  

Since the ovtest result of the regression is near the threshold value and is close to being 

indicative of a presence of an offending variable (Torres-Reyna), the researcher thus experimented 

with the regression of the baseline by removing one at a time, different control variables until the 

best variant model in terms of robustness and efficiency.  In light of the aforementioned ideas 

and considerations, the researchers performed the following regressions: 

 (2) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6INFit + β7POPGRWit + β8URBPOPit (dummies: country income and year) 

(3) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6INFit + β7POPGRWit + β8logGOVEXPit (dummies: country income and year) 

 (4) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6INFit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 

(5) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 

 (6) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 

 (7) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logTRADEit + β5INFit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 

 (8) logGINIit= β1HHECIit + β2logFDIit + β3logTRADEit + β4INFit + β5POPGRWit + β6URBPOPit 

+ β7logGOVEXPit (dummies: country income and year) 

 The seven LSDV regressions (second to eighth regression) above were subjected to the 

various OLS diagnostic tests such as the Breusch-Pagan test for detecting heteroscedasticity, the 

Ramsey RESET test for spotting offending or omitted variable bias, the Linktest for checking for 

any specification error problems, and the Variance Inflation Factor test for detecting the existence 
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of multicollinearity among the variables. The tests were performed by the researchers in order to 

determine which among the seven is or are the most sensible and appropriate to analyse. In this 

regard, it is crucial to consider that it is a standard practice in econometrics to analyse only those 

models that have no problematic aspects. The following table shows the summary of the test results 

for the seven regressions performed (For complete results for each regressions, please see Appendix 

section C.3 to section C.15.c): 

REGRESSION MODEL BREUSCH-

PAGAN  

ideal: 

(prob>chi2)>0.05  

RAMSEY 

RESET 

ideal: 

(prob>F)>0.05  

LINKTEST 

ideal:  

-2<_hatsq(t-

value)<2 

VIF 

ideal:  

mean VIF 

val<10 

(2) without logGOVEXP 0.9575 0.0004 -2.54 9.85 

(3) without URBPOP 0.7653 0.0003 -2.76 8.68 

(4) without POPGRW 0.9782 0.0003 -2.12 8.95 

(5) without INF 0.6319 0.0001 -2.32 10.26 

(6) without logTRADE 0.1071 0.1074 -0.73 9.39 

(7) withoutl logFDI 0.5698 0.0028 -2.85 8.97 

(8) without logGDPPC and  

logGDPPC2 

0.9990 0.0002 -2.41 6.66 

Table 3: Comparative Diagnostics Results for all Variant Models 

  Based on the diagnostics results, it can be seen that of the above variant models, only model 

(6), whose test results are highlighted in the table, can be rightfully considered as non-problematic. 

From the above data, all models, except the sixth one, failed in the Ramsey RESET test and 

Linktest. This implies that models (2), (3), (4), (5), (7) and (8) are plagued with an offending 

variable or an omitted variable bias and a specification error. In connection to this, it can be said 

that the offending variable in the analysis is logTRADE. As shown by the test results, it seems that 

when the i-country dummy was replaced by the dummy for country income, logTRADE started to 

negatively affect the baseline model by causing specification bias.   

 As a consequence of the results obtained, the researchers disregarded models (2), (3), (4), 

(5), (7) and (8) and only focused on further analysing and experimenting with model (6). The first 

experiment that the researchers conducted to said model was to replace the country income dummy 

variable with the i-country dummy. This is to determine whether the model without the variable 

logTRADE would remain problem-free if the original dummy is reverted. Thus, the following 
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regression was conducted (see section C.17 in Appendix to see full regression results): 

(9) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 

 Afterwards, the above model was subjected to the various diagnostics tests (see section 

C.18a to C.18.c in Appendix for full results). The following table shows the results obtained from 

the above regression as compared to the results of the regression for model (6): 

DIAGNOSTIC TESTS RESULTS FOR 

MODEL (6) 

RESULTS FOR 

MODEL (9) 

BREUSCH-PAGAN  
ideal: (prob>chi2)>0.05 

0.1071 0.4727 

RAMSEY RESET 

ideal: (prob>F)>0.05 

0.1074 0.0068 

LINKTEST 

ideal: -2<_hatsq(t-

value)<2 

-0.73 -1.40 

VIF 

ideal: mean VIF 

value<10 

9.39 24.13 

Table 4: Comparative Diagnostics Results for Models (6) and (9) 

 Based on the results presented above, it is clear that model (6) with dummies for country 

income and year, is the better model as compared to model (9) with dummies for i-country and 

year in a sense that the former is free from any specification bias and excessive multicollinearity 

unlike the latter which has poor results in the Ramsey REST and VIF diagnostics.  

 Given these results, it thus became clear for the researchers that model (6) is the best model 

which can be further analysed and experimented upon. Nonetheless, before proceeding with further 

experiments on the said model, they first subjected the model on visual tests that would check for 

the normality of its residuals and its prediction power. Such visual tests would supplement the OLS 

diagnostics that had been conducted and therefore help the model, provided that the results are 

good, completely solidify its status as the best model from which all crucial analysis regarding the 

variables shall be hinged upon.   

 In particular, the researchers subjected the model into the kernel density visual estimation 

test and the standard visual test for assessing a model’s prediction power. The kernel density visual 
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estimation test helps in visually determining whether the residuals of a model follow a normal 

distribution pattern or not. A good result in this test is a graph which follows the normal bell-curve 

graph for such figure indicates that the residuals of the model under analysis follow the normal 

distribution pattern and that the model itself is therefore free from any specification error (Torres-

Reyna). Moving on, there is also a visual test in Stata which helps in assessing a model’s predicting 

power by plotting the predicted values of the dependent variable against the raw values of the 

dependent variable.  In such test, a 45-degree pattern in the data suggests that the model performs 

a good job in predicting the values of its dependent variable (Torres-Reyna). 

 The following figure shows the kernel density estimate graph of the model in the blue line. 

It is interesting to consider that the blue line closely mimics the red line thereby implying that the 

model is free from specification and omitted variable biases among others.  

 
Figure 1: The Kernel Density Estimate Graph of Model (6) 

 The following meanwhile shows the predicted values of the dependent variable logGINI 

(named as “lgini” in Stata) against the raw values of the said dependent variable. It is interesting to 

note in the figure that the data seems to follow a 45-degree pattern. With such visual evidence, it 

can be said that the model under analysis thus really have a good estimating power. 



 

160 

 

 
Figure 2: Scatterplot of Observed and Predicted logGINI Values of Model (6) 

 From the foregoing, it cannot be denied that there many sufficient evidences which reveal 

that model (6) is the best model from which all crucial analysis regarding the variables as well as 

all succeeding regressions shall be based on.   
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Regression Results for Model (6) 

 Given that model (6) has already been established as the best model, at this point, it is now 

important to study the model’s regression results. The following table summarizes the results of 

the regression for model (6) (please see section C.10 of Appendix to view full results): 

VARIABLES COEFFICIENT 

(STD. ERROR) 

P>|t| value SIGNIFICANT 

REGRESSOR? 

at 95%, 90% 

confidence  

HHECI 0.1069 

(.0505) 

0.037 YES 

logGDPPC omitted omitted n/a 

logGDPPC2 0.1242 

(0.0301) 

0.000 YES 

logFDI 0.0289 

(0.1375) 

0.038 YES 

INF 0.0004 

(0.0137) 

0.701 NO 

POPGRW 0.0416 

(0.0285) 

0.148 NO 

URBPOP -0.0028 

(0.0022) 

0.194 NO 

logGOVEXP -0.0339 

(0.0724) 

0.640 NO 

*all figures are rounded off to four decimal places only 

**regression has dummy variables for country income and year 

***significant regressors at 95% confidence level are highlighted 

Table 5: Summary of Model (6) Regression Results 

 From the results shown above, it can be seen that of all eight regressors, only three are 

statistically significant determinants of logGINI. These three significant regressors at 95% 

confidence level include the study’s variable of interest, HHECI, and the control variables 

logGDPPC2 and logFDI. All of the significant variables are positively correlated with the 

regressand.  

It is interesting to note that unlike in most empirical studies about income inequality, the 

variable logGDPPC was automatically omitted by Stata since it is causing multicollinearity. This 

implies that in the context of the study’s data, the said variable is just the exact mirror of its twin 

logGDPPC2. From this, it can be said that the Kuznet’s theory is not manifested by the study’s 

panel data for if such theory is to be manifested, the logGDPPC must be statistically significant 
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and positively correlated with GINI and the logGDPPC2 must be statistically significant and 

negatively correlated with GINI (Ostergaard 2013).  

The other control variables INF, POPGRW, URBPOP and logGOVEXP are all found to be 

insignificant regressors of GINI. More explanations and interpretations of the results shall be 

disclosed in the next part of this paper. 

 

Further Experimentation with Model (6) 

 The researchers further experimented with baseline model (6) by regressing various variant 

models that can be derived from it. As in the earlier methodological process, they once again 

removed one at a time the different control variables and determined whether the original regression 

results for model (6) will still hold, particularly those that pertain to the variable of interest HHECI. 

As such, the following regressions were performed:  

(10) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7URBPOPit (dummies: country income and year) 

(11) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7logGOVEXPit (dummies: country income and year) 

(12) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 

(13) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5POPGRWit + 

β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 

(14) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4INFit + β5POPGRWit + 

β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 

(15) logGINIit= β1HHECIit + β2logFDIit + β3INFit + β4POPGRWit + β5URBPOPit + 

β6logGOVEXPit (dummies: country income and year) 

 The researchers subjected these six models into the various OLS diagnostic tests to 

determine which among them are fit for analysis. Again, it is an important practice in empirical 
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analysis to first determine whether a model is problematic or not before proceeding to analyse the 

results that it yields.  

 The following table shows the summary of the OLS diagnostics results for the six models 

(see section C.18 to section C.28.c to view complete results):  

REGRESSION MODEL BREUSCH-

PAGAN  

ideal: 

(prob>chi2)>0.05  

RAMSEY 

RESET 

ideal: 

(prob>F)>0.05  

LINKTEST 

ideal:  

-2<_hatsq(t-

value)<2 

VIF 

ideal:  

mean VIF 

val<10 

(10) without logGOVEXP 0.0995 0.1694 -0.54 9.53 

(11) without URBPOP 0.1980 0.1188 -0.84 8.26 

(12) without POPGRW 0.2225 0.2204 -0.67 8.38 

(13) without INF 0.0649 0.0560 -0.52 9.94 

(14) withoutl logFDI 0.1927 0.0440 -1.31 8.71 

(15) without logGDPPC 

and  logGDPPC2 

0.0698 0.1739 -0.11 6.29 

Table 6: Comparative Diagnostics Results for all Model (6) Variant Models 

 From the results above, it can be seen that only model (14) is problematic. It can be said 

that the said model is suffering from a variable specification error since it fails the Ramsey RESET 

test. Meanwhile, the rest of the models are fit for further analysis since they are non-problematic. 

The researchers analysed the results obtained from the regressions of models (10), (11), (12), (13), 

and (15) to determine whether the results obtained from regressing baseline model (6) is consistent 

across the variant models of the baseline.  

 The next tables show the summary of the results obtained from the regressions of models 

(10) to (15) except model (14). Table 7 contains the coefficient and standard error values of all 

variables included in each regression whereas Table 8 indicates which among the variables are 

statistically significant per regression. Each blackened cell in the tables corresponds to the excluded 

variable per regression.     
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VARIABLES MODEL (6) 

BASELINE 
MODEL (10) 

 
MODEL (11) MODEL (12) MODEL (13) MODEL (15) 

HHECI 0.1069* 

(.0505) 

0.0981* 

(0.0467) 

0.0889** 

(0.0488) 

0.0755** 

(0.0460) 

0.1165* 

(0.0494) 

0.1549* 

(0.0537) 

logGDPPC omitted omitted omitted omitted omitted omitted 

logGDPPC2 0.1242* 

(0.0301) 

0.1251* 

(0.0299) 

0.1090* 

(0.0279) 

0.1287* 

(0.0302) 

0.1233* 

(0.0301) 

 

logFDI 0.0289* 

(0.1375) 

0.0296* 

(0.0136) 

0.0256**  

(0.0136) 

0.0322* 

(0.0137) 

0.0284* 

(0.0137) 

0.0058 

(0.0137) 

INFLATION 0.0004 

(0.0137) 

0.0003 

(0.0011) 

0.0004 

(0.0011) 

0.0003 

(0.0011) 

 0.0006 

(0.0012) 

POPGROW 0.0416 

(0.0285) 

0.0412 

(0.0284) 

0.0193 

(0.0230) 

 0.0533** 

(0.0273) 

0.0537** 

(0.0310) 

URBPOP -0.0028 

(0.0022) 

-0.0027 

(0.0021) 

 -0.0009 

(0.0018) 

-0.0035** 

(0.0021) 

0.0006 

(0.0022) 

logGOVEXP -0.0339 

(0.0724) 

 -0.0217 

(0.0721) 

-0.0306 

(0.0729) 

-0.0404 

(0.0714) 

-0.0518 

(0.0789) 
*values inside the parentheses are the Standard Error values; coefficients with single asterisk are significant at 95% confidence level, those with double asterisks are significant only at 90% confidence level 
**all values are rounded off up to four decimal places only; all regressions include dummies for country income and year 

Table 7: Summary of Regression Results for Models (10), (11), (12), (13) and (15) 

 

VARIABLES MODEL (6) 

BASELINE 

MODEL (10) 

 

MODEL (11) MODEL (12) MODEL (13) MODEL (15) 

HHECI Significant (+) Significant (+) Significant (+) Significant (+) Significant (+) Significant (+) 

logGDPPC omitted omitted omitted omitted omitted  

logGDPPC2 Significant (+) Significant (+) Significant (+) Significant (+) Significant (+)  

logFDI Significant (+) Significant (+) Significant (+) Significant (+) Significant (+) not significant 

INFLATION not significant not significant not significant not significant  not significant 

POPGROW not significant not significant not significant  Significant (+) Significant (+) 

URBPOP not significant not significant  not significant Significant (+) not significant 

logGOVEXP not significant  not significant not significant not significant not significant 

Table 8:  Summary of the Significance of the Variables of Models (10), (11), (12), (13) and (15) 
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 From the data presented above, it can be seen that the results that had been observed in the 

regression of the baseline model (6) are also manifested by most of the variant models most 

especially models (10), (11) and (12). In the three models, it can be seen that HHECI, logGDPPC2, 

and logFDI are all significant at the 90% to 95% confidence level and that the three all positively 

correlates with GINI. Moreover, it can also be observed that the other control variables in the said 

regresions remain statistically insignificant determinants of the dependent variable just like in the 

baseline regression.  

 Analysing model (13), it can be seen that when the control variable for inflation (INF) is 

removed, the independent variables POPGRW and URBPOP join HHECI, logGDPPC2 and 

logFDI in becoming significant regressors of GINI with POPGRW demonstrating a positive 

correlation with the dependent variable and URBPOP manifesting a negative correlation with the 

regressand. Meanwhile, studying model (15), it can be observed that when the control variables for 

GDP per capita are removed, only HHECI and POPGRW become the significant regressors of GINI 

with both of them demonstrating a positive correlation with the dependent variable.  

 Given all of the results, it is interesting to note that in all the robust regressions, the variable 

of interest HHECI is a statistically significant positive determinant of the dependent variable GINI 

at 90% to 95% confidence level. It is likewise interesting to point out that except in model (15), 

both the logGDPPC2 and logFDI variables are also consistent statistically significant positive 

regressors of the regressand GINI at 90% to 95% confidence level. Indeed, it can be said that the 

original results obtained from the baseline regression are somehow consistent. Moving on, perhaps, 

it is also fitting to recognize POPGRW since it is a statistically significant positive determinant of 

the dependent variable at 90% to 95% confidence interval in two of the five variant models.  

 No further regressions were performed by the researchers. The results presented supra shall 

be further analysed and discussed in the next part in light of the ideas and other findings expressed 

in the review of related literatures.  

 The next section shall now present the results of the selected Granger causality tests that 
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the researchers conducted. 

 

E. Results from the Granger Causality Tests 

As stated supra, one of the objectives of this empirical study is to determine whether there 

are evidences for a causal relationship between income inequality and industrial complexity in 

specific countries. One might question the researchers why they had chosen to conduct the causality 

test only for selected specific countries and not for the entire panel. Again, the reason for this 

decision stems from the fact that the widely used causality test in economics, the Granger test, is 

only applicable for time series datasets. In other words, it does not work in panel data analyses. 

Moreover, as what has been stated supra, although there are some studies that have already 

developed complex methodologies on how to perform causality tests in panel data, such 

methodologies are nonetheless still not widely acknowledged in the field of econometrics as 

definitive (Giles, 2012). As such, the researchers considered testing causality in only selected 

countries as the best option that they have in the pursuit of searching for a causal relationship 

between HHECI and GINI. 

The countries that were analysed by the researchers were Japan, China and Singapore. The 

counties had been chosen on the basis of data availability. Among the countries in the panel data 

set, only the three have available data that would allow the researchers to construct a time series 

dataset containing annual observations that are enough to complete at least 20 observations which 

is the prescribed minimum size of annual time series data that would generate significant results 

(Hyndman and Konstenko, 2007). The three time series data used in this part of the methodological 

process can be accessed at section A.2 of the Appendix.  

Data Diagnostics 

 The researchers first subjected the variables GINI and HHECI to the Augmented Dickey-

Fuller (ADF) test to check whether these are stationary or not. Again, it is very important in 
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performing the Granger test to first make sure that the variables are stationary7 because this would 

ensure that the relationship between the two variables are fixed over time and are not changing 

(Gujarati, 2003). The null hypothesis of the ADF test is that the variable contains a unit root, and 

the alternative hypothesis is that the variable was generated by a stationary process. As such, in 

order for a variable to be considered as stationary, its Mackinnon value must be below 0.05 which 

is needed for the null hypothesis to be rejected (Dickey and Fuller, 1979). 

 The following table shows the summary of the results for the preliminary ADF test (for 

complete results see sections D.1.a, D.2.a, and D.3.a in Appendix): 

Mackinnon 

approximate p-

value for z(t) 

JAPAN CHINA SINGAPOR

E 

GINI 0.7959 

 

0.9101 0.1194 

HHECI 0.5347 

 

0.8520 0.6818 

Table 9: Summary of Preliminary Augmented Dickey-Fuller Test Results 

 The above table shows that all the data for both the GINI and HHECI variables for both 

countries are non-stationary or has a unit root. It can be seen that all of the Mackinnon approximate 

p-value for z(t) are all above 0.05 thereby suggesting that the variables are not stationary. In order 

to fix this, the researchers thus obtained the first difference of the GINI and HHECI variables for 

all countries using the prescribed method in Stata. After doing so, they subjected the differenced 

variables into the ADF test. The following table shows the results of the ADF test conducted for 

the differenced GINI and HHECI variables (for complete results, please see sections D.1.b, D.2.b, 

and D.3.b in Appendix):       

 

 

 

                                                 
7 For the sake of repetition: A variable is stationary if its mean and variance are constant over time and the value of the covariance 

between the two time periods depends only on the lag between the two time periods and not the actual time at which the covariance is computed 
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Mackinnon 

approximate p-

value  for z(t) 

JAPAN CHINA SINGAPOR

E 

D.GINI 0.0000 

 

0.0000 0.0000 

D.HHECI 0.0000 

 

0.0110 0.0054 

Table 10: Summary of Augmented Dickey-Fuller Test Results for Differenced Variables 

 From the results above, it is evident that the variables became stationary the moment these 

were differenced. Since the variables are no longer non-stationary, the researchers thus subjected 

them already to the Granger test.    

 

Results from Implementing the Granger Test 

  Following the prescribed methods in Stata, the researchers first performed a Vector 

Autoregression (VAR) for the differenced variables. In this regression, lagged values of the 

dependent variable are treated as regressors. This is important in time-series analyses because the 

past values of the certain variable might have also an effect on its present value. In this study’s 

context in particular, it is likely that last year’s GINI is correlated with this year’s GINI or that last 

year’s HHECI is correlated with this year’s HHECI. Again, such is best represented by the set of 

equations presented in the digression about the Granger causality test supra:    

GINIt = Σi=1…nαiHHECIt-i + Σj=1…nβjGINIt-j + u1t   

HHECIt = Σi=1…nλiHHECIt-i + Σj=1…nδjGINIt-j + u2t 

 Moving on with the discussion, the researchers experimented with the number of lags in 

the regression. They no longer resorted to the Akaike Information Criterion in determining the 

prescribed number of lags since such is nevertheless not a strict requirement particularly in cases 

in which the researchers’ goal is just to find out whether there are possible results that would point 

the existence of significant causal relationships between the two variables of concern (Hossain 

2013). Each vector autoregression was subjected to the Granger Causality Wald Test.  

 After conducting a series of regressions and tests, the researchers found out that in all 

countries, there are evidences that show a unidirectional causal relationship from HHECI to GINI. 
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For Japan and Singapore, the aforementioned relationship becomes evident when two lag variables 

are included in the regression. Meanwhile, for China, such relationship becomes manifest when six 

lag variables are included. 

 The following table shows the summary of the Granger Causality Wald Test results 

showing a unidirectional causality relationship from HHECI to GINI across the three countries (For 

complete results, see sections D.1.d, D.2.d, and D.3.d of the Appendix). Nonetheless, a summary 

of the results of the vector autoregressions conducted shall no longer be presented. The readers are 

exhorted to just check the complete results of all the VARs in sections D.1.c, D.2.c, and D.3.c of 

the Appendix.         

Equation Excluded Prob>F Values 

JAPAN CHINA SINGAPORE 

D_GINI D_HHECI 0.0398 

  

0.0366 0.0025 

 

D_GINI ALL 0.0398 0.0366 0.0025 

 

D_HHECI D_GINI 0.1371 0.2361 0.1480 

 

D_HHECI ALL 0.1371 0.2361 0.1480 

 

Table 11: Summary of Granger Causality Wald Test Results for the Three Countries  

 For this simple test, there are basically just two null hypotheses. The first one is that 

D_HHECI does not “Granger-cause” D_GINI (applicable to first row with values). The second one 

is that D_GINI does not “Granger-cause” D_HHECI (applicable to third row with values). As can 

be seen in the results, the first null hypothesis is rejected across all countries for the Prob>F values 

for the three countries in this analysis are all below 0.05. Moreover, it can also be observed from 

the results that the second null hypothesis is meanwhile rejected across all countries for the Prob>F 

values for the three countries in this analysis are all above 0.05. 

 From the foregoing, it can be deduced that in the cases of Japan, China and Singapore, there 

are evidences for a unidirectional causal relationship between GINI and HHECI with the latter 

“Granger-causing” the former. Moreover, it is evident, based on the results, that there is no 
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bidirectional causality8 between the two variables and that the two are not independent9 from each 

other in the specific contexts of Japan, China and Singapore. Truly, this part of the analyses reveals 

that there are indeed specific evidences which show that industrial complexity affects income 

inequality. However, it is also equally crucial to emphasize that the results in this analysis are just 

limited and cannot be used for generalizing a causal relationship between GINI and HHECI in a 

panel context or in the context of other countries apart from the three countries in this limited 

analysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
8 This is manifested when both the null hypotheses are rejected.   

9 Independence between two variables is manifested when both the null hypotheses are not rejected.   
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VIII. DISCUSSION OF RESULTS 

A. Regression Results 

 The Hausmann-Hidalgo Economic Complexity Index, which the researchers utilized to 

account for industrial sophistication, tends to posit a positive and significant correlation with 

income inequality as measured by the Gini coefficient. The findings of this research paper run in 

agreement with the hypothesis stated supra and with what little amount of studies the available 

literature provides. Generally, the present research paper hypothesizes that, in terms of correlation, 

an increase in a country’s HHECI will be accompanied by an increase in its Gini coefficient. The 

observed trend is largely explained by the fact that industrial sophistication tend to exacerbate inter-

sectoral inequality as well as the income disparity within the industrial sector (intra-sectoral 

inequality). To explain this further, the researchers sourced from the results of the Granger 

Causality test, which will be discussed infra. 

 In relation to the Real Gross Domestic Product, the findings of this present study did not 

reflect what the literature prescribes. In general, much of the available literature predicts that the 

relationship between the Real Gross Domestic Product and income inequality will more or less 

follow the trend of an inverted bell curve. This model is prescribed by Kuznets in his 1955 study.  

There are some studies, however, that did not mirror the results of Kuznets and whose results this 

research paper seems to replicate (Lundberg and Squire, 2003). The results of all regression models 

in this study indicate that there exists a positive and significant relationship between Real Gross 

Domestic Product Per Capita and Income Inequality. The non-compliance of these results with that 

of Kuznet’s is largely due to methodological differences. It can be noted that in the available 

literature, cross-sectional studies seem to be more supportive of the U-shape hypothesis (Deininger 

and Squire, 2006). This is in contrast to majority of time series and panel data studies that reflect a 

unidirectional correlation between the two variables (Ravallion and Chen, 1997). Furthermore, the 

time period for this study which constitute to almost two decades, may not be indicative of the 

different stages of development, a tenet from which Kuznets founded his discussion. Theoretically, 
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studies by Galor and Zeira (1993), King and Levine (1993) and Tabellini (1994) suggest that 

countries with more equal income distribution tend to have higher levels of income, implying a 

negative correlation. Forbes (2000), however, argues that over short and medium intervals, 

increases in growth tend to precede increase in inequality. As Tabassum and Majeed (2008) 

theorized, it can be that this rather reversed relation is due to credit market imperfections. Building 

upon these ideas, the rational conclusion to make is that unlike the suppositions of Kuznets, 

economic growth cannot be expected to autonomously decrease inequality. Reduction of income 

disparity will always remain a policy concern even for affluent countries. 

 

 The results of the present research paper follow the prevailing economic thought on the 

relationship between Foreign Direct Investments and income inequality. The general hypothesis is 

that as the inflow of FDI in a particular country increases, the disparity in the income distribution 

also increases. A plausible explanation as to why the relationship is as such includes the supposition 

that these investments raise wages in the contemporary and modern sectors, but keep that of the 

traditional ones (e.g. agriculture) relatively stagnant. In relation to this, it can also be supposed that 

the majority of the FDI inflow channels to the former sectors as opposed to the latter.  

 The findings of this study on inflation, population growth, urban population and 

government expenditure, however, ran contrary to what the available literature prescribes. 

According to the literature, of the four, all, but one, have a positive and significant correlation with 

income inequality, with government expenditure being the only exception, as it is expected to 

record a negative but significant correlation with the said dependent variable. The results of the 6th 

regression, which the researchers adopted to be the best model, however, find all four correlations 

to be insignificant.  

 In the available literature, inflation rate is expected to have an unequalizing effect on 

income inequality. It is assumed that in the presence of sticky wages, inflation negatively affects 

the poor precisely because it lowers their purchasing power. The same, however, is not necessarily 

true for the rich as they have access to financial instruments to counter these inflationary pressures. 
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As to the reason why the results of the present study differ from that of other studies may include 

the fact that the high level of subsidies and transfer payments recorded in the Asian region may 

have mitigated the inequality related predicaments brought about by high inflation rates. This is 

most especially true for Japan, India, South Korea and Indonesia, all of which, according to the 

data available in World Bank, almost consistently recorded a subsidies and transfer payments of 

55% to 65% (as percentage part of expense) for the period 1990 to 2007. While the Philippines, 

Thailand, Malaysia, Laos, Pakistan, Sri Lanka, Bangladesh, Vietnam, Cambodia and China posted 

a relatively low average subsidies and transfer payments of 20% to 45%, the mean inflation rate, 

which the said social safety nets seek to counter, is merely at 7.48%, considering that there is a 

recorded 127.97397% entry which severely polarized the mean upward. Though unverifiable as of 

this writing due to unavailability of data, the access of traditional sectors to alternative financial 

instruments such as rural banks and microfinance may also mitigate the inequality related 

predicaments of inflation. 

 In relation to population growth, the literature, in so far as the recorded growth in 

population is high, attests that it increases the disparity in income distribution. Rodgers (1983) 

argues that rapidly increasing populations are inhibiting the spread of social infrastructures, which 

leads to reduction of growth of income per person. Also, since resource endowments are often seen 

as static, population growth is seen to be causing pressure on scarce resources, leading to excess 

labour supply, and, in extension, unemployment. In this empirical study, however, the correlation 

of population growth and income inequality proved to be insignificant. One plausible explanation 

for its insignificance is that while conclusions of other studies are made in context of a high 

population growth, the recorded entries for the said variable in this study is highly concentrated in 

the .8 to 2.4 interval, which is well close to the considered normal replacement rate of 2.1. The 

relatively normal level of population growths and low level of standard deviation may have 

rendered the variance between observations insignificant. 

As to why the significance of urban population did not reflect the expected outcome in the 
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literature, it might have been possibly because of the fact that majority of the Asian nations have 

very high urbanization rates and very low agricultural employment rate (particularly Japan and 

Singapore). While the significant difference between the wages in urban (high) and rural (low) 

areas prove to be unequalizing, having most of the people in the former sector (therefore leaving 

the latter with little population) will equalize the wage of the majority at a high level. Another 

plausible explanation includes the fact that excess supply of labour in the urban sector will decrease 

the wage in the said area (therefore decreasing the gap between the wages in urban and rural areas). 

These reasons may have neutralized what would have been otherwise a significant and positive 

correlation between urban population and income inequality. 

 Finally, the insignificance of government expenditure, which the available literature 

otherwise predicts to be negative and significant, is probably due to the fact that the variable 

HHECI, in quantifying the knowledge needed to produce a particular product, may have already 

accounted for integral parts of government expenditure such as education and infrastructure. 

Another plausible explanation as to why the significance of government expenditure is rendered 

insignificant includes the possibility of Asian governments channelling much of its expenditures to 

non-welfare programs (such as debt service, defense and corruption), instead of focusing it on 

redistributive policies (such as public education and universal health). In the case of Japan, for 

example, according to World Bank, in the year 2007, education only accounts for 10% of the total 

public spending. 

 

B. Granger-Causality Test Results 

As stated supra, the cases of Japan, China and Singapore presented compelling evidences 

for the claim that HHECI “Granger-causes” GINI. While the present research paper makes no 

attempt to generalize these results for the entire causality case of the Asian region, it is in the 

researchers’ best interest that a plausible explanation as to why such relationship exists be given. 

This is, primarily, to further the depth of this study’s academic merits and, secondarily, to open the 
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channels of what can be a precursor to future causal studies on industrial sophistication and income 

inequality.  

Reiterating the ideas presented in the theoretical framework of the paper, the supposition 

of the researchers as to why industrial sophistication causes wider income inequality is hinged on 

two points. First, taking an inter-sector perspective, an improvement in a particular sector increases 

its total share of the national income, and as a natural consequence, the share of outperformed 

sectors decreases. In lieu of the variable HHECI, as industries develop their level of sophistication 

and complexity, the value added attributed to the sector’s products and services also increases. If 

the growth in industry outpaces the average growth across sectors, there will be a significant 

increase in the industry’s total share of the national income, while, concurrently, there will be a 

recorded decrease in the growths of other sectors. Empirically, this is most especially true for the 

cases of Japan and China. In the same year interval as prescribed in the earlier parts of the 

methodology, the former’s average growth in value added of industry as expressed in percentage 

of GDP is approximately 9.71% as determined by World Bank. This is in contrast to its mere 4.53% 

average growth in value added of agriculture. It is also worth noting that while the share of those 

who are employed in the industrial sector (as part of the total employment) rose from 21% in 1990 

to 27% in 2007, the industry’s value added also increased from 41% in 1990 to 47% in 2007, 

representing a 1 is to 1 proportion between the variances of value added and sectoral employment. 

While the 21% decrease in the agricultural employment of 60% in 1990 to 41% in 2007 may be 

used to justify the sharp 16% decrease in value added share of the said sector for the same period, 

agriculture’s proportion between the variances of value added and sectoral employment is merely 

at the .55 mark. At the most obvious level, the proportion represents the marginal value added per 

increase in sectoral employment. The researchers, however, side with Butcher (2012) in believing 

that the said statistic cannot be confined to that alone. The proportion must be characterized by 

various factors because if it was not, the ratios between the variances of value added and sectoral 

employment for different time intervals must be uniform; and the available data points otherwise. 
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Evidences from Japan data also supports Butcher’s claim. While there has been a decrease in terms 

of Japanese industrial employment from 34% in 1990 to 27% in 2007, the value added of industry 

increased from 1,294,626,375,938 to 1,371,783,280,764 (constant 2005 USD) in the same period. 

The assumption is that there are other factors apart from sectoral employment that determines a 

particular sector’s level of income, one being the “quality” of its products. In this research paper, 

at least for the cases of Japan, China and Singapore, HHECI increases income inequality. Again, 

as mentioned supra, it can be that HHECI causes inequality at inter-sectoral level by significantly 

increasing industrial income.  

The same reasoning, however, may not be necessarily true in the case of Singapore. The 

said city-state thrives on urbanization and trade alone, and maintains what is rather a small 

agricultural sector. For this reason, it is highly unlikely that income inequality in Singapore persists 

at the inter-sectoral level. The researchers hypothesize that for the case of Singapore, HHECI 

causes inequality within the industrial sector. This is as opposed to the supposition of the 

researchers in the preceding paragraphs, where HHECI is treated as a variable that induces 

significant growth in the industry, outpacing the average growth across sectors. According to the 

Singapore Economic Development Board (2014), the city-state produces a wide set of industrial 

products that includes goods which require minimum level of knowledge (e.g. packaging and tool-

making) and products that demand high level of mastery and innovation such as metallurgy, 

electronics and chemical engineering. In view of HHECI, it can be theorized that since the said 

variable also captures the knowledge needed to sustain an economy’s current product space, in such 

a way that higher HHECI means higher knowledge, for countries that record high level of HHECI, 

the marginal benefit derived from an increase in the said variable is concentrated to those 

individuals, who, at their present state, are already being compensated more for their high levels of 

skill and knowledge. This implies that HHECI may be causing an unequalizing polarity by 

increasing the compensation of those who are already receiving high level of income, while keeping 

that of others relatively the same if not stagnant. 
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IX. POLICY CONSIDERATIONS 

 Due to the multi-country nature of the present empirical study, providing a very thorough 

and specific policy implication would be in futile as it would disregard the degree of country 

specificity an effective policy requires. Though cross-country analyses provide a brief glimpse and 

general picture of a certain economic phenomenon, to derive policy recommendations from it is 

tantamount to giving misleading and severely inadequate opinions. In order to be effective, cross-

country analyses should be supplemented with country-specific analyses and be compared and 

contrasted to case studies and time series empirical researches, among other things. It is for this 

reason why the researchers opted to restrict the implications of this section to China, Singapore and 

Japan alone. This research paper provided Granger Causality analysis for the said countries, which, 

albeit brief and simplified, is still nonetheless an attempt to further understand the case of the three 

countries. 

 In relation to the possibility of HHECI causing wider income disparity within the industrial 

sector, in so far as income inequality is the prime concern, the government should make use of 

industrial policies not to congeal the prevailing status quo, but rather to further equalize the 

subsectors within the industrial sector. The government can promote this endeavour by providing 

subsidies and incentives to laggard performing subsectors so that they may be given the opportunity 

to do better in the long-run. 

 As for the possibility of HHECI causing income inequality at inter-sectoral level, a 

plausible solution to mitigate the predicaments of income inequality is to provide genuine agrarian 

reform. Such reform will not only increase the purchasing power of workers employed in the 

traditional sector but would also raise the overall value added of agriculture per percentage of 

employed in agriculture as part of total employment. Another plausible recommendation is to 

initiate a major labour shift from one laggard sector to a more productive sector in such a way that 

majority of the population is equal at a higher income level. 
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X. CONCLUSION AND RECOMMENDATIONS 

 The present research paper endeavoured to determine the relationship between industrial 

sophistication, as proxied by the variable Hausmann-Hidalgo Economic Complexity Index, and 

income inequality in the Asian region for the period spanning 1990 to 2007. 

 In agreement with the hypothesis of the research and in congruent with what the available 

literature prescribes, the findings of this empirical study show that there exists a positive and 

significant relationship between the variable HHECI and the income inequality variable Gini 

coefficient. The proxy variable remained statistically significant and positive even when economic 

and demographic variables are controlled for. 

 Other theoretically prescribed factors of income inequality were also regressed with 

HHECI against the Gini coefficients. These factors include real gross domestic product per capita, 

real gross domestic product per capita squared, foreign direct investments, trade, inflation, 

government expenditure, population growth, and urban population. Of the seven variables, only 

the real gross domestic product per capita squared and foreign direct investment are considered 

statistically significant when regressed. 

 To further explain the relationship between industrial sophistication and income inequality, 

the researchers determined the causal direction between HHECI and Gini using the Granger non-

causality test.  Evidences from China, Japan and Singapore show that the former “Granger-causes” 

the latter. 

 In general, the researchers conclude that there is indeed a significant and positive 

relationship between industrial sophistication and income inequality. Sourcing from the available 

literature and the implications from the Granger non-causality test, the researchers theorized that 

such relationship exists because in the inter-sectoral level, HHECI polarizes the income distribution 

towards the industrial sector by increasing its income, and in within-the-industrial-sector level, the 

marginal benefit derived from increasing industrial sophistication is concentrated to those 

individuals, who, at their present state, are already being compensated more for their relatively 
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higher skill and knowledge. 

 Although the findings of this study can be considered reliable, there are various 

undertakings that could strengthen the research’s reliability, shall the present study be replicated or 

employed as a basis for further academic endeavours. In line with this, shall the data for other Asian 

countries excluded in this study become more accessible and complete, future researchers intending 

to further develop this study should take into consideration the omitted countries. Also, the 

researchers recommend expanding the Granger non-causality test to all of the Asian countries so 

that more adequate policy recommendations may be provided. Finally, aside from increasing the 

sample size of the panel data, they advise future researchers to explore other measures for income 

inequality, similar to what has been presented in the paper, and for industrial sophistication once 

other indices, apart from the HHECI, that could quantify innovation in the industrial sector become 

available.  
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NOTE: As stated in footnote no. 4, unlike in the transformed baseline unobserved effects 

model, the names of the transformed variable in the Stata results begins with only “l” and not 

“log.” Moreover all variables are not in all-caps but are represented rather in small-case 

characters. The variables are represented in the software by the following names: lgini, hheci, 

lgdppc, lgdppc2, lfdi, ltrade, inflation, popgrow, urbpop, lgovexp. 

  

B. HAUSMAN TEST RESULT  

 

(For the Baseline Unobserved Effects Model) 

 

logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6INFit + β7POPGRWit + β8URBPOPit + β9logGOVEXPit 
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C. LSDV REGRESSION AND TESTS RESULTS 

 

1. Regression (1)  

logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit + 

β6INFit + β7POPGRWit + β8URBPOPit + β9logGOVEXPit (dummies: country income and year) 
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2. Regression (1) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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3. Regression (2) 

(2) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit 

+ β6INFit + β7POPGRWit + β8URBPOPit (dummies: country income and year) 
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4. Regression (2) Test Results 

a. Breusch-Pagan Test Results 

 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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5. Regression (3) 

(3) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit 

+ β6INFit + β7POPGRWit + β8logGOVEXPit (dummies: country income and year) 
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6. Regression (3) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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6. Regression (4) 

(4) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit 

+ β6INFit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 
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7. Regression (4) Test Results 

 

a. Breusch-Pagan Test Results 

 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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8. Regression (5) 

(5) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5logTRADEit 

+ β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 
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9. Regression (5) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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10. Regression (6) 

(6) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 
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11. Regression (6) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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12. Regression (7) 

(7) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logTRADEit + β5INFit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 
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13. Regression (7) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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14. Regression (8) 

(8) logGINIit= β1HHECIit + β2logFDIit + β3logTRADEit + β4INFit + β5POPGRWit + 

β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 
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15. Regression (8) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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16. Regression (9) 

(9) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7URBPOPit + β8logGOVEXPit (dummies: country income and year) 
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17. Regression (9) Test Results 

a. Breusch-Pagan Test and Ramsey REST Test Results 

 

 

 

b. Linktest Results 
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c. Variance Inflation Factor Test Results 
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18. Regression (10) 

(10) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7URBPOPit (dummies: country income and year) 
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19. Regression (10) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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20. Regression (11) 

(11) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6POPGRWit + β7logGOVEXPit (dummies: country income and year) 
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21. Regression (11) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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22. Regression (12) 

(12) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + β5INFit + 

β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 
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23. Regression (12) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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24. Regression (13) 

(13) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4logFDIit + 

β5POPGRWit + β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 
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25. Regression (13) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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26. Regression (14) 

(14) logGINIit= β1HHECIit + β2logGDPPCit + β3logGDPPC2it + β4INFit + β5POPGRWit + 

β6URBPOPit + β7logGOVEXPit (dummies: country income and year) 
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27. Regression (14) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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28. Regression (15) 

(15) logGINIit= β1HHECIit + β2logFDIit + β3INFit + β4POPGRWit + β5URBPOPit + 

β6logGOVEXPit (dummies: country income and year) 
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29. Regression (15) Test Results 

a. Breusch-Pagan Test Results 

 

b. Ramsey RESET Test and Linktest Results 
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c. Variance Inflation Factor Test Results 
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D. GRANGER CAUSALITY TESTS RESULTS 

 

1. Japan 

a. Preliminary Augmented Dickey-Fuller Test Results 

 

 

b. Augmented Dickey-Fuller Test Results for the Differenced Variables  
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c. Vector Autoregressive Regression 

 

 

 

 

d. Granger Causality Test Results 
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2. China 

a. Preliminary Augmented Dickey-Fuller Test Results 

 

b. Augmented Dickey-Fuller Test Results for the Differenced Variables  
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c. Vector Autoregressive Regression Results 
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d. Granger Causality Test Results 

3. Singapore 

a. Preliminary Augmented Dickey-Fuller Test Results 
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b. Augmented Dickey-Fuller Test Results for the Differenced Variables  

 

c. Vector Autoregressive Regression Results 
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d. Granger Causality Test Results 

 

 

 

 

 

 

 

 

 

 

 

  

   

 


