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ABSTRACT 

This study examines the impact of macroeconomic factors which including 

real effective exchange rate index and volatility, foreign direct investment, industrial 

production index, gross domestic product, foreign income growth rate, foreign direct 

investment, industrial production index, tariff rate, growth rate of sample countries, 

gross domestic product growth rate, exports and imports were chosen during the 

period from 2001 – 2014 series data. ADF unit root test, multicollinearity, 

Durbin-Watson and White test were used to check the posible no-stationary, 

multicollinearity, auto-correlation and heteroskedasticity problems, data before 

running OLS regression model.  

The study used the 56 observations and the results show that four major 

factors including foreign income, domestic GDP, real effective exchange rate and 
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volatility have impact on exports and imports in China. At last, this study proposed 

some brief policy suggestions based on these factors. From empirical results, it can be 

found that the volatility of real effective exchange rate has negative strong significant 

effect on China’s exports. The foreign income growth rate has significant impact on 

China’s exports positively. The real effect exchange rate and volatility have negative 

impact on China’s imports. There is positive correlation between domestic GDP and 

China’s imports very significantly. 

Key words: Real effective exchange rate, Volatility of real effective exchange rate, 

Industrial production index, Tariff rate, Foreign direct investment, Exports, Imports. 



 

 

IV 

ACKNOWLEDGEMENTS 

This thesis would have not been finished unless there were many sincere 

supports. I hereby would like to express my deepest to everyone who has contribution 

to this fulfillment.  

Firstly and the most important, I am indebted to Assistant Professor. Dr. Li Li, 

my advisor, she gave careful guidance and assistance in the process of completing this 

paper. From the research direction of topic and finalize the paper, Professor Li Li has 

given me a lot of enlightenment and inspiration in this study. She often encourages 

me to keep on learning with my thesis whenever difficulties came and without her 

help this thesis would not be completed.  

Secondly, I also would like to thank Dr. Nattapan Buavaraporn, Dr. Thitikan 

Peace Stchabut and Dr. Thanathron,who taught me how to write thesis and provided a 

lot of important comments and guidance for this thesis.  

In addition, I am extremely grateful to my committee members, Dr. Boonlert 

Jitmaneeroj, Dr. Thitapon Ousawat who gave me many suggestions and 

countermeasures to revise my paper. Without their help this study should have been 

unsuccessful.  

Sincere thanks to my global MBA classmates and friends who supported me in 

writing and incited me to strive towards my goal. We learnt together and worked 

together, I also can learn a lot from them. 



 

 

V 

Finally, a special thanks to my family. Words cannot express how grateful I 

am.  Expectation of my parents and my sister for me was what sustained me thus far.  

 

Wei Yanyan 

June 11, 2016 



 

 

VI 

TABLE OF CONTENTS 

ABSTRACT ......................................................................................................... II 

ACKNOWLEDGEMENTS .............................................................................. IV 

TABLE OF CONTENTS .................................................................................. VI 

LIST OF TABLES .............................................................................................. X 

LIST OF FIGURES ......................................................................................... XII 

CHAPTER 1 ......................................................................................................... 1 

INTRODUCTION................................................................................................ 1 

1.1 Background of Research ........................................................................ 2 

1.1.1 Major factors impact on China’s imports and exports. ................... 5 

1.1.2 The development trend of China’s exports ..................................... 8 

1.1.3 The development trend of China’s imports .................................. 10 

1.2 Statement of the problem ..................................................................... 12 

1.3 Significance of the Study ...................................................................... 13 

1.4 Research of objectives ........................................................................... 14 

1.5 Research Questions ............................................................................... 14 

1.6 Expected Benefits .................................................................................. 15 



 

 

VII 

TABLE OF CONTENTS (Continued) 

1.7 Operation Definition ............................................................................. 16 

CHAPTER 2 ....................................................................................................... 18 

LITERATURE REVIEW ................................................................................. 18 

2.1. Related  literatures ............................................................................. 19 

2.1.1 The real effective exchange rate effects on exports and imports .. 19 

2.1.2 Foreign gross domestic product (GDP) effects on exports ........... 24 

2.1.3 The GDP effects on imports ......................................................... 27 

2.1.4 Foreign direct investment (FDI) effects on exports and imports .. 27 

2.1.5 Industrial Products Index (IPI) effects on exports. ....................... 29 

2.1.6 The tariff rate effects on imports .................................................. 29 

2.2 Theoretical Model / Conceptual Framework ..................................... 31 

2.3 Hypothesis .............................................................................................. 32 

CHAPTER 3 ....................................................................................................... 34 

METHODOLOGY ............................................................................................ 34 

3.1 Research Design .................................................................................... 35 

3.2 Population and Sample ......................................................................... 37 



 

 

VIII 

TABLE OF CONTENTS (Continued) 

3.2.1 Data source.................................................................................... 37 

3.3 Variables of Research ........................................................................... 38 

3.4 Data Analysis ......................................................................................... 45 

CHAPTER 4 ....................................................................................................... 47 

EMPIRICAL ANALYSES AND RESULTS ................................................... 47 

4.1 Results of ADF Unit Root Test ............................................................ 48 

4.2 Descriptive Statistics ............................................................................. 50 

4.3 Results of Multicollinearity Test.......................................................... 53 

4.4 Results of Heteroskedasticity test ........................................................ 54 

4.5 Durbin-Watson statistics ...................................................................... 55 

4.6 Regression result and interpretation ................................................... 56 

4.6.1 Impact of macroeconomic factors on China’s exports. ................ 57 

4.6.1 Impact of macroeconomic factors on China’s imports. ................ 58 

CHAPTER 5 ....................................................................................................... 61 

CONLUSION DISCUSSION ............................................................................ 61 

5.1 Summary ................................................................................................ 62 



 

 

IX 

TABLE OF CONTENTS (Continued) 

5.2 Discussions ............................................................................................. 65 

5.2.1 Foreign direct investment (FDI) ................................................... 65 

5.2.2 Real effective exchange rate index and the volatility of real 

effective exchange rate. ................................................................................. 66 

5.2.3 Foreign income ............................................................................. 67 

5.2.4 Gross domestic product................................................................. 67 

5.2.5 Industrial production index ........................................................... 68 

5.2.6 Tariff rate ...................................................................................... 68 

5.3 Implication for the study ...................................................................... 69 

5.4 Research recommendation ................................................................... 70 

5.5 Limitations and Further Research ...................................................... 72 

REFERENCES ................................................................................................... 74 

APPENDICES .................................................................................................... 81 

 



 

 

X 

LIST OF TABLES 

Table 1 Gross domestic product (GDP) 2014 ........................................................ 4 

Table 2 China's Export in USD .............................................................................. 8 

Table 3 Imports of China ..................................................................................... 10 

Table 4 Data Source ............................................................................................. 38 

Table 5 The unit root test result of REER ............................................................ 41 

Table 6 The GARCH result of REER .................................................................. 42 

Table 7 The results of Stationary Test by ADF test ............................................. 49 

Table 8 Descriptive Statistics result of Original Data .......................................... 51 

Table 9 Descriptive Statistics result of Testing Data ........................................... 52 

Table 10 The correlation of independent variables in Model 1 ........................... 54 

Table 11 The Crrelation of independent variables in Model 2 ............................ 54 

Table 12 White test result of Model 1 .................................................................. 55 

Table 13 White test result of Model 2 .................................................................. 55 

Table 14 Regression results of Model 1 ............................................................... 57 

Table 15 Regression results of Model 2 ............................................................... 59 

Table 16 Summarize for testing hypothesis of Model 1 ...................................... 63 



 

 

XI 

LIST OF TABLES (Continued) 

Table 17 Summarize for testing hypothesis of Model 2 ...................................... 64 

 



 

 

XII 

LIST OF FIGURES 

Figure 1 The exchange rate of Yuan .......................................................... 5 

Figure 2 The trend of China's exports ........................................................ 9 

Figure 3 The trend of China' imports ....................................................... 11 

Figure 4 Framework of research .............................................................. 31 

Figure 5 The fluctuation of REER period 2001-2014.............................. 39 

Figure 6 Descriptive Statistics of REER .................................................. 40 

Figure 7 Plots of log differenced REER .................................................. 41 

Figure 8 Plots of conditional variance in REER ...................................... 43 

Figure 9 Plots of Original Data ................................................................ 45 

Figure 10 Plots of testing data.................................................................. 46 

  

 

 

file:///G:/The%20impact%20of%20macroeconomic%20Factors%20on%20China's%20exports%20and%20imports.docx%23_Toc481080578


 

    1 

CHAPTER 1  

INTRODUCTION 

This chapter will present an overview of the China’s economy in several years. 

The major factors impacts on china’s exports and imports will be explained in this 

part. The basic contents as the following topics: 

1.1 Background of research 

1.2 Statement of the problems 

1.3 Significance of the study 

1.4 Research of objectives 

1.5 Research questions 

1.6 Expected Benefits 

1.7 Operation definition 
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1.1 Background of Research 

Foreign exchange rate also called as the foreign exchange market or exchange 

rate, it is kind of currency to another currency price. As the value of each national 

currency is different in the world, so it is necessary to be set a rate of exchange home 

currency to foreign currencies. Foreign exchange rate is the most important 

adjustment level in international trade because a country’s production of goods is 

calculated according to their own currency. In the international market competition, 

the product has a close relationship of the exchange rate. The level of exchange rate 

directly affects the cost and price of the goods in the international market, thereby 

affecting the international competitiveness of goods. With the degree of economic 

integration increased to China, the impact of exchange rate on foreign trade is 

becoming more and more significant. Nowadays, China can maintain a very high 

growth rate and the rapid expansion of foreign trade surplus, which has caused 

dissatisfaction with other countries. 

Since the global financial crisis caused by 2007 the US subprime mortgage 

crisis, Europe and other world powers economic had been badly hit, the economic 

growth have declined. Meanwhile, China’s economy was still in a down turn to 

maintain sustained growth. In the context of the international division of labor, China 

has a production and labor cost are relatively low comparative advantage, and the 

Chinese yuan exchange rate continued to be underestimated, it led to China’ exports 

presented comparative advantage. The trade balance of China has been surplus 

positioned for long time, foreign exchange reserves kept going up. It makes Chinese 

economic keeping increasing growth risk resistance capability, China play a decisive 

role in the world. 
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To begin with the sustaining growth of China’s economy has laid a good 

foundation for economic growth. The economic strength of a country’s currency is the 

primary international prerequisite. Throughout the major international currencies in 

the world, such as the US dollar, British Pound, Japanese yen, euro, German mark. 

Those currencies are behind the strong economy support. Since the reform and 

opening up of China’s economy has maintained a sustained and rapid growth of 

development, which greatly enhance the international influence of Chinese economy. 

The continuous appreciation of Chinese yuan, though would make Chinese 

exports more expensive and thus continuously improve the impact of the international 

market demand for domestic products. But from another point of view, also means 

that China’s imports will be increased by yuan appreciation. At the same time, it 

makes the return to investment of Chinese yuan increased by appreciation, also 

increasing the international market demand of Chinese yuan. In favor of the 

development of Chinese yuan internationalization cause to increase international 

market demand for China yuan to a certain extent. 

The GDP of China ranked third in the world in 2008, import and export 

volume ranked second in the world, foreign exchange reserves of China became first 

in the world. In 2010, the GDP of China outpaced Japanese and to be the second in 

the world, and the import and export volume raked fist in the world. From 2011-2014, 

the ranking of GDP of China always was second in the world. 
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Table 1 Gross domestic product (GDP) 2014  

Ranking Countries (millions of US dollars) 

1 United States 17,419,000 

2 China 10,360,105 

3 Japan 4,601,461 

4 Germany 3,852,556 

5 United Kingdom 2,941,886 

6 France 2,829,192 

7 Brazil 2,346,118 

8 Italy 2,144,338 

9 India 2,066,902 

10 Russian Federation 1,860,598 

(Source: IMF, 2014.) 

At present, Table 1 shows that China’s monetary authorities on the 

internationalization of Chinese yuan is mainly to adopt the “trade settlement mode”, 

which is mainly based on our high dependence on foreign trade, with large foreign 

exchange reserve and Chinese yuan appreciation pressure and other basic national 

conditions, it could be reduced the risk of exchange rate fluctuations, exchange cost of 

China’s foreign trade and China dependence on foreign exchange reserves by Chinese 

yuan-denominated trade and settlement, thereby cutting the value of exchange 

reserves has been shrunk since the depreciation of the dollar loss. 

Another important influence of Chinese yuan internationalization is the 

International Monetary Fund (IMF)  has been sincerely inviting China yuan to join 

its Special Drawing Right (SDR) currency market and yuan has replaced yen wase 

used as the fourth usage amount popular currency. This supposed to an official 

recognition of the international monetary status of Chinese yuan as an international 

currency. IMF was expecting that Chinese yuan would be included in SDR in 2016, 

although including SDR basket would bring a desirable investment and opportunities 

in foreign trade to China 
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In recent years, China was facing the pressure of yuan appreciation; the 

developed countries continue to try to own recession devaluation of its own way 

passed on to China’s economy in order to reach its balance development and 

economic growth. 

 

1.1.1 Major factors impact on China’s imports and exports. 

 (1) The exchange rate of yuan 

Frankel (2006) was mention about that there are own advantages both in fixed 

and flexible exchange rates, and a country has the right to choose the regime suited to 

its situation. A large flexibility economy such as China through the nominal exchange 

rate is not easier to realize the adjustment of the real exchange rate by price elasticity.  

US dollar is the main international currency, but also is the largest proportion 

of the international currency in China’s import and export trade. Therefore, the yuan 

exchange rate is used for annual period average nominal exchange rate of U.S. dollar 

0.1000 
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Figure 1 The exchange rate of Yuan 

Source: IMF 
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per yuan, the Bank for International Settlements have begun publishing yuan real 

effective exchange rate since 1994. REER raises means that yuan appreciation 

conversely means depreciation. 

Figure 1 clearly shows that the real exchange rate of yuan is increasing 

appreciation in last decade. More importantly, the value of yuan has increased in 

recent years.  

(a) Domestic factors  

Furthermore, although whether yuan should appreciate before aroused 

internationally controversy, actually yuan exchange rate is more linkage with market 

supply and demand. Yuan continue to appreciation and from 0.1208 USD per yuan in 

2004 rose to 0.1628 USD per yuan in 2014, a significant appreciation of the yuan 

caused by a comprehensive domestic and international pressure.  

Firstly, Expansion of international balance of payments (BOP) surplus and 

foreign exchange reserves amount to promoted appreciation of the yuan appreciation.  

BOP surplus means that China in the international trade market revenue exceeded 

expenditures, it will increase exchange reserves of China. Moreover, the international 

BOP surplus in the international market also means supply falls short of yuan demand 

and the result is the pressure on appreciation. Importantly severe domestic inflation 

problem urgent to revalue yuan, it is to reduce the rate of increasing in BOP surplus 

and foreign exchange reserves and ease inflation, on the other hand cutting the price 

of imported goods to alleviate the inflation. 
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In addition, the rapid growth of China’s economy to stimulated the yuan 

appreciation. China’ GDP has shown a high growth trend in several years, the main 

reason is the increase of labor productivity. 

(b) Overseas factors 

The economic downturn in the western country since US subprime mortgage 

crisis erupted in 2007, this crisis not only hit the US investment banking industry and 

the real economy, but also rapidly swept the global, resulting the global financial 

crisis. This made the world of contemporary international environment. The yuan kept 

revaluation for couple years, many countries specially Japan have mad yuan 

appreciation remarks, they believed that China’s exchange rate brought deflation to 

other trading nations.  

 

(2) The effect of FDI on China’s trade balance. 

With the trend of economic globalization further strengthened, China became 

one of the world’s largest FDI inflow countries because of China as a huge market 

and attracting global capital. Foreign direct investments (FDIs) have been one of the 

important factors which affect China’s economy development.  

(a) Complementary effects on trade.  

Direct investments in the total impact on international trade are mainly 

investment in complementary effects on trade. Kiyoshi (1973) believes that the trade 

effect of FDI is complementary effect essence of which is trade creation effect.  

(b) Trade substitution effect. 
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Second, the paths that trade affect the employment are still output effect and 

substitution effect. After opening up, overseas direct investment has a substitution 

effect on China’s exports and imports, displaying a remarkable mutual complement 

and mutual promotion relationship. China foreign direct investments have a positive 

effect on the development of China foreign trade. 

 

1.1.2 The development trend of China’s exports 

 China's foreign trade really got rapid development in 1978. Since then, the 

rapid growth of China's total exports of foreign has become only behind the United 

States and Germany's third largest trading nation. So far, China's economic 

development is basically achieved by turning along the coastal border opening, from 

the eastern Midwest region open steering gradient pattern of opening. In addition, 

Chinese export commodity trade structure is becoming more rational, it transformed 

from trade in goods to trade in services. This shows that China's foreign trade has 

become an important part of world trade. 

Table 2 China's Export in USD 

 

 

 

 

 

 

Year 

 

Exports (million) 

 

Growth (%) 

2004  US$       593,326  35.4 

2005  US$       761,953  28.4 

2006  US$       968,978  27.2 

2007  US$     1,220,060  25.9 

2008  US$     1,430,693  17.3 

2009  US$     1,201,612  -16 

2010  US$     1,577,754  31.3 

2011  US$     1,898,381  20.3 

2012  US$     2,048,714  7.9 

2013  US$     2,209,004  7.8 

2014  US$     2,342,293  6 
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Figure 2 The trend of China's exports  

(Source: Customs of China) 

From above Figure 2, with the continuous development of China's export trade, 

the above picture shows that from 2004 to 2014, the total export volume increased 

from 593326 to $2342293 per year, the average annual growth rate of 17.41%, while 

exports to the international market share and global ranking has a greater degree of 

improvement. 

However, the yuan appreciation does not make a trade surplus declined, but 

mitigate the trade surplus growth. The national economies have been severely hit by 

financial crisis in 2009, the dollar fixed on policy at the moment in order to mitigate 

the adverse effects of the financial crisis on the Chinese economy. But China's trade 

industry is also affected by the economic crisis and the emergence of the phenomenon 

of falling. 
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1.1.3 The development trend of China’s imports 

 In 2005, the largest sources of imports in China were Japan, EU, South Korea, 

ASEAN and Taiwan. EU exports to China surpassed the ASEAN, South Korea and 

other regions and have become the region’s second largest source of imports since 

2006. From 2013, it could be seen in the regional distribution of imports, China’s five 

major trade partners of Hong Kong, EU, ASEAN, South Korea and Japan. The total 

import trade volume accounted for 55.2 percent of imports. Hong Kong has been the 

largest China’s trade partner imports. 

 

Table 3 Imports of China 

(Source: Customs of China) 

 

year 

 

Imports(million) 

 

Growth (%) 

2004 US$      561,229 36 

2005 US$      659,953 17.6 

2006 US$      791,461 19.9 

2007 US$      956,115 20.8 

2008 US$    1,132,562 18.5 

2009 US$    1,005,923 -11.2 

2010 US$    1,396,247 38.8 

2011 US$    1,743,484 24.9 

2012 US$    1,818,405 4.3 

2013 US$    1,949,989 7.2 

2014 US$    1,959,235 0.4 
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Figure 3 The trend of China' imports 

(Source: Customs of China) 

China's exchange rate from 1994 based on a single, managed exchange rate 

regime in 2005 to market supply and demand with reference to a basket of currencies, 

managed floating exchange rate have change regime, while since 2005, China's feed 

basically in a state export trade surplus, China's exports of manufactured goods 

mainly by pulling, still based on labor-intensive and low value-added products. China 

mainly imports energy shortages and other primary products and machinery and 

equipment. As can be seen from our country out of business, most of our imports 

come from Asia, technology does not come from the original country imports, but 

China increased exports to developing countries, the progressive realization of export 

diversification of the business strategy. 

Under this international background, Chinese Yuan has become increasingly 

important in the world. Chinese Yuan continued appreciating, in the other hand it 

means that the real effective exchange rate of Chinese yuan is in a continue increasing 

situation.  

 US$-  

 US$500,000  

 US$1,000,000  

 US$1,500,000  

 US$2,000,000  

 US$2,500,000  

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

China's Imports 

Imports(mil

lion) 



 

    12 

 

1.2 Statement of the problem 

After China joined in the WTO, its economy has been bound up with whole 

world. Since the opening and reform policy, China's opening to the outside world has 

kept increasing. Although trade is developing rapidly, it exposes some problems. For 

example, the extensive economic growth mode, the irrational structure of import and 

export, excessive favorable balance of trade and high degree of dependence on 

foreign trade. 

This study investigates seven major variables including the REER,  volatility 

of REER, domestic GDP, world's GDP, IPI, tariff rate and FDI that effects to China's 

exports and imports 

Considering China’s foreign trade always keeps going in the world, this paper 

is trying to figure out what is the factor affecting China’s exports and imports. China 

is the largest developing country in the world. After the reform and opening up, 

Chinese government not only encouraging development of import and export trades, 

but also corresponding formulated a number of policies and programs, thus all sectors 

of China’s foreign trade with the long-term development, especially the exports of 

primary product. 

In international trade, the exchange rate is a function in price conversion, 

which has an import influence on the import and export of a country. With the 

opening of the Chinese economy and trade dependence is increasing, the Chinese 

yuan as a bridge which link domestic and international economic impact of China's 

foreign trade has increasingly become the focus of international research field. The 
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financial crisis of 2008 and the consequent economic situation in the European debt 

crisis led the world in turmoil; the foreign trade of China also had influenced. At 

present, China is facing the pressure mainly includes the international market demand, 

the global inflation spread of trade protectionism and  appreciation of the Chinese 

yuan forced, these no doubt cause Chinese foreign trade development was facing 

more complex and harsh external environment 

In recent years, Chinas has maintained sustainable development in 

macro-economic and steady growth of the gross domestic product, but due to the 

excessive growth of investment, credit and excessive trade surplus, Chinas economic 

overheating risks have gradually increased. 

 In this paper trying to find the relationship in macroeconomic factors and 

China’s exports and imports. This research of this paper estimated the effects of the 

real exchange rate, World’s GDP, GDP and FID of Chinese yuan on China’s exports 

and imports, thereby seeking some suggestion from the yuan devaluation. 

 

1.3 Significance of the Study 

The effect of exchange rate on the imports and exports has been the focus of 

the research in economic realm. Many researchers interested in exploring this problem. 

However, since  implementation of the reform of exchange rate by Chinese 

government, China's trade surplus has continued to expand, this is contrary to the 

general theory of currency trading. This paper will study this phenomenon on the 

relationship between changes in the exports trade of the yuan on depth, seeking the 

important factors that play a role in the exchange rate on foreign trades. Moreover, 
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this paper also will explore the impact of REER movements on exports from the 

perspective of commodity structure and further refine the exchange rate on trade, this 

issue is less studied by scholars. Thus, in the current economic environment, it is very 

important practical significance to study the effect of Chinese yuan real effective 

exchange rate on China's exports and imports. 

In addition to analysis in theory, this paper will also estimate the impact on the 

REER of Chinese yuan on China's export and imports and analyze its function. Some 

feasible suggestions put forward how to adjust and deal with foreign exchange 

exposure combined with practice exchange rate of yuan. 

 

1.4 Research of objectives 

The research of objectives is to study the impact of macroeconomic factors on 

China's exports and imports. Especially the factors which affect the China's exports 

and imports are REER of yuan, volatility of REER, foreign income, domestic GDP, 

industrial production index, tariff and the foreign direct investment. 

1.5 Research Questions 

Research questions of this study are set up base on above research objectives, 

as follow: 

(1) What are the macroeconomic factors will have impact on China’s exports? 

(2) How do the factors impact on China’s exports? 

(3) What are the macroeconomic factors will have impact on China’s imports? 
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(4) How do the factors impact on China’s imports? 

 

1.6 Expected Benefits  

Base on this research, the relationship between macroeconomic factors with 

China's exports and imports would be found by empirical results. There are three 

people or organizations can get the benefit from this paper.  

1. This study providing a deep insight into the factors affecting on China's 

exports and imports. Thus the exporter and importer understand and make an 

appropriated decision based on conclusion of this paper 

2. To provide government overview of the real exchange rate of currency 

and well know what is the impact real effective exchange rate on exports and 

imports in international economy and trade. This study can prompt the policy 

makers to implement monetary policy for changing the exports and imports 

and exchange rate 

3. The results of this paper also expected to make contribution to the future 

academic research related to real effective exchange rate, world's GDP, 

domestic GDP, FDI, exports and imports, because this paper is using 

updated data and there are news variables   added to analysis the impact on 

exports and imports. It would be useful for the researchers, exporter and 

importer managers, and supplier of exports and imports, also including 

governments. 
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1.7 Operation Definition  

Real effect exchange rate (REER) is a weighted average exchange rate, 

usually in proportion to the number of foreign trade rights. Effective exchange rate is 

a very important economic indicator, is often used to measure a country's international 

competitiveness trade goods, can also be used to study the currency crisis early 

warning indicators can also be used to study a state versus another state residents level 

of living. Nominal effective exchange rate of a country and its currency equal to the 

weighted average nominal exchange rate of the national currency of all bilateral 

partners, excluding the impact of inflation on the purchasing power of national 

currencies, you can get the real effective exchange rate. Real effective exchange rate 

into account not only the relative changes in all bilateral nominal exchange rate, but 

also to eliminate the effects of inflation on the value of money itself changes, can 

comprehensively reflect the external value of the currency and the relative purchasing 

power. 

Foreign direct investment (FDI) is a country's investors (natural or legal) cross 

border investment capital or other factors of production, to acquire or control 

corresponding enterprise management right as the core, for the purpose of investment 

activities to earn profits or scarce factors of production. 

Gross domestic product (GDP) refers to a country all resident units of 

production in a certain period of all final goods and services in the market value. GDP 

is the core index of national economic accounting, is also an important indicator of 

the overall economic situation in a country or region.  

Industrial production index (IPI) is a monthly economic indicator by U.S. 

Federal Reserve Board. It is according to the industrial production of certain countries 
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and regions within a specific time industrial production compiled by the machine 

manufacturing, mining and utilities and other components. The IPI including 

industrial and mining output, it is an important economic indicator to analyze and 

judge the investment market. In this paper, it will use to estimate the factors impact on 

exports.  

A tariff is a tax that a government collects on goods coming into a country. 

Tariff rate is an import customs system.  
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CHAPTER 2 

LITERATURE REVIEW 

There are many factors which impact on exports and imports. This chapter 

represents review of the concept from the prior researches and relevant literatures.  

Besides this chapter, methodology and model will be used to prove how these factors 

effect on China’s exports and imports. The topics of this chapter as following: 

2.1 Related literatures 

     2.2.1 The real effective exchange rate effects on exports and imports 

     2.2.2 Foreign income effects on exports and imports 

     2.2.3 The GDP effects on imports 

     2.2.4 Foreign direct investment (FDI) effects on exports and imports 

     2.2.5 Industrial Products Index (IPI) effects on exports 

     2.2.6 The tariff rate affects imports 

2.2 Theoretical Model / Conceptual framework  

2.3 Hypothesis 
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2.1. Related literatures  

Many researchers investigate the factors affect exports and imports changes, 

especially the REER, foreign GDP, domestic GDP and FDI are the main factors 

which have direct effects on exports. As we all know, if a currency of a countries 

appreciate the exports probably will reduced, but with the increasing of yuan, China's 

exports still continue growth in last decade.  This chapter presents the relative 

literature review consists following:    

2.1.1 The real effective exchange rate effects on exports and imports 

Elastic Theory was first proposed by the famous British economist Alfred 

Marshall (1892) to explain the relationship between elasticity of demand. Schabas, M. 

(1989) mentioned about Elasticity Approach also call the elastic analysis method, 

mainly by the University of Cambridge economist Joan Robinson developed bases on 

the Marshall's micro-economics and partial equilibrium analysis method. This theory 

is one of the most influential theories in the relationship between the exchange rate 

and trade balance.  It focuses on considering condition of the successful of currency 

devaluation and impacts on trade balance and terms of trade. The impact of 

international payments balance through the relative price is be effected by the 

currency depreciation. The condition of constant product price depreciation of the 

currency could be improved the trade balance depends on export demand elasticity. 

Elasticity approach is widely used in trade equilibrium analysis, it is also used to 

examine the impact of relative price on trade relations and demonstrate whether 

devaluation would improve balance of international trade.  In particular the two 

theories are most popular with the Marshal-Lerner condition and J-curve effect.. 
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On the impact of the exchange rate on the import and export trade, many 

researchers focus on whether the J-curve effect exists. Lal and Lowinge (2002)  

based on VAR model to selected quarterly data relevant part of the East Asian 

countries, on the J-curve effect if there were municipal analysis, research results show 

that South Korea, Thailand, the Philippines, Singapore, Malaysia, Indonesia, six 

countries import and export trade are present J-curve effect phenomena. Hacker and 

Hatemi-J, A. (2003) empirical studies have shown that in some European countries 

there is obvious J-curve effect. 

After devaluation of the domestic currency, the first occurrence of the 

situation is often just the opposite, the current account balance of payments situation 

will be worse than the original, the increase in imports and exports decreased. This 

change called "J curve effect". 

The reason is that in the initial period of time due to the consumption and 

production of the "sticky", import and export trade volume does not change 

significantly, but due to exchange rate changes, foreign currency denominated export 

income is relatively reduced, with the domestic currency denominated in spending 

relative to the increase, resulting in the current account deficit or surplus reduction. 

After a period of time, this situation began to change, the import of goods gradually 

reduced, the gradual increase in export commodities, so that the current account of  

development of the project, the first to offset the negative impact of the original, and 

then it makes the project to get a fundamental improvement. This process of change 

may have maintained for several months or even one or two years, depending on the 

different circumstances of different countries. So the effect of exchange rate changes 

on trade status is "time lag" effect. 
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Huh Chang-Guk and Zhu Guangyao (2014) in their paper discussed about how 

the China-bound exports of Japan and Korea related to exchange rates, motivated by 

the fact that processing trade makes up a large proportion of China's trade.  They 

used Johansen's cointegration method to found that China yuan real effective 

exchange rate (REER) significant effects Japanese and Korean export to China, even 

more than BRER case examination. Both two rates appeared to have the opposite sign 

of the export equation. 

Yin-Wong Cheung and Rajeswari Senguppta (2013) explored the impact of 

exchange rate movements on the share of exports of Indian non-financial sector firm's 

period from 2000 to 2010. This article shows that during the ten years there is a strong 

and significant negative impact on Indian export market shares and currency 

fluctuations from a strong currency appreciation. Labor cost is found to enlarge 

influence of the market rate on trade. In addition, there is evidence that the Indian 

company here consider an asymmetric response to the exchange rate. The effect of a 

change in the real effective exchange rate (REER).For example is more likely than 

depreciation of the negative impact from appreciation of the effect. Indian companies 

with a smaller share of exports tend to change relatively strong reaction regardless of 

the actually effective change rate, larger than those of export share volatility. Service 

exporters are more strongly influenced by the impact of exchange rate fluctuations 

than those of enterprises' exports. The discovery of the asymmetric reaction, in 

particular, has important policy implications. 

Kargi B.(2014) used the monthly data of 12 years, from 1992-2014, it was be 

found that there is very closed long-term relationship between the foreign trade and 

currency exchange rate in Turkish economy by empirical analysis. Along with the 
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Turkish government encouraging export, and taking the exchange rate policies. It also   

accepted empirically that there is directly causality from exchange rate to foreign 

trade. 

Li Jie (2005) in her paper discussed the effect of yuan real effective exchange 

on export trade between 1980 and 2000 in China, and applies nonlinear cointegration 

test method to the empirical research, and concluded that the long time relation exist 

among export, yuan real effect exchange rate and world real income in china.  

Greenaway, Kneller and Zhang (2010) investigated the relationship between 

exchange rate and exports trade. They used the regression method test the variable 

which effect the export and import in real foreign trade and found that the strong 

evidence of real exchange rate (REER) has a negative effect on the price of goods and 

services in foreign exports, it also means that there is a significant and negative 

effective on overseas sales by the Export REER, while the host currency appreciation, 

the exports sales would be decreasing.   

V.Nagi, Reddy (2014) and Antoine Berthou (2008) examines the effect of real 

exchange rates movements on bilateral exports, but also explore the influence on 

reaction of exports to real exchange rate movements for twenty OECD exporting 

countries and 25 developing and developed countries the period from 1991 to 2003. 

The result indicated that appreciation of the real exchange rate have a negative effects 

on the value of bilateral exports. In particularly, there is evidence suggest that the 

trade cost and the geographical composition of exports are distorting the real 

exchange rate movements impact on bilateral exports.  
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Many authors focus on studies foreign trade structure of China influenced by 

the exchange rate. This paper studied the effects the China-bound exports of Japan 

and Korea on exchange rate. Huh and Zhu (2014) sing the real effective exchange rate 

(REER) and the bilateral real exchange rate ( BEER) of Chinese yuan, bases on the 

Johasen's cointegration test, on  evidence of the results shows that the REEF 

significant effected Japanese and Korea exports to China. 

This paper explored the volatility of exchange rate affects the foreign trade 

performance. Reza Sirgar and Ramkishen S. Rajan (2004) on regression of study 

found that the changing of volatility of REER negative affected on trade flows in 

Indonesia significant. Raising volatility of REER should play a crucial role in 

explaining poor trade performance in Indonesia for recent years. It have been found in 

empirical that the exchange rate volatility has had indeterminate effects on 

international export and import flows.The similar view such as Bahmani-Oskooee, M.,  

Hegerty, S. W.(2007), Serge, R. E. Y. (2006), Sukar, A. H., & Hassan, S. (2001), 

Rahmatsyah, T., Rajaguru, G., & Siregar, R. Y. (2002). 

Kandil, M. (2015) explored the advantages and the expected appreciation of 

the pros and cons of short-term exchange rate fluctuations in the Latin American and 

Caribbean countries in the sample of the asymmetric effect. In terms of demand, 

depreciation of the exchange rate increased competitiveness and export growth, 

expansion of production growth. In the supply side, depreciation of the increase in 

imports of investment costs, improve production capacity constraints and accelerate 

the price rise. The results show that exchange rate volatility increases the economic 

activities of the various countries of the changes. Short term fluctuations in exchange 

rates may reflect the adverse effects of unanticipated currency fluctuations. Therefore, 
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adjustment of the real effective exchange rate and the fundamentals more flexibility 

can help reduce the adverse impact on the growth of imports and the cost of losing 

competitiveness, and to ease inflationary pressures. 

Thorbecke, W., & Kato, A. (2012) explored the impact of exchange rates on 

Japanese exports. These results indicated that the value of the yen over the past 

decade fluctuations caused sharp fluctuations in Japanese exports. 

Thorbecke, W., & Kato, A. (2012) explored the impact of exchange rates on 

Japanese exports. These results indicated that the value of the yen over the past 

decade fluctuations caused sharp fluctuations in Japanese exports. 

This paper of Kennen and Rodrik (1996) explores the impact of short-term 

fluctuations on the REER of industrial countries and their imports. Three conclusions 

are found as follows: firstly, fluctuations are not weakened cause of the market has 

accumulated and floating exchange rate experience, the trend seems in the opposite 

direction some countries. Secondly, there is exposure to short-term flu actions in 

different countries. Lastly, volatility appears reducing the number of international 

trade. 

 

2.1.2 Foreign gross domestic product (GDP) effects on exports 

In most countries are focusing on improving their exports structure, 

concentration and direction. Asad Abbas, Muhammad Ramzan Sheikh and 

Muhammad Nauman Abbasi (2015) have tried to investigate the impact of firm size 

and foreign exchange rate on foreign export trades of Pakistani manufacturing sector. 
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This study has mentioned about exports sales rations has effected by firm size, real 

effective exchange rate and other control variables. Volatility of real effective 

exchange rate, the ratio of capital employed and world's GDP also as variables in 

analysis model.   

The exchange rate volatility associated with activity of international trade. 

Tarlok Singh (2004) in the paper used the vector auto-regression (VAR) model to 

examine the exchange rate volatility impacts on balance of trade in India. Base on the 

J-curve effective hypothesis, this study has investigated  the error correction model 

evidenced that the REER volatility did not direct effecting the balance trade in India,  

the REER volatility plays an import role in affecting the world's GDP.  

Hway-Boon Ong, Yih- Jian Yoong, Siew-Ling Lim and Gee-Kok Tong (2009) 

in their paper mention about that there is significant evidence bilateral exchange rate 

has a negative effects Thailand’s exports. The real exports of Thailand with Japan will 

be increasing by devaluation of Thai baht, it can be said that the Thailand-Japan 

bilateral exchange rate has a negative impact on Thailand’s export. But it also is 

significant found that Real Gross domestic Product (RGDP) of US and Japan has a 

positive correlation with exports of Thailand.  

Ahmed, S. (2009) in this paper establishes two types of Chinese export 

products, which are mainly derived from import (export processing) and 

non-processing export processing and assembly models. When increasing the source 

of China's real exchange rate appreciation of the currency of other emerging Asian 

trading partners, the impact on the processing trade is positive, but not significant, 

while the impact on the export of non-processed exports is significant negative. In 

contrast, when the source of China's real exchange rate is to increase appreciation of 
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the trade partners of China's developed economies, the impact of these two types of 

exports is negative. Therefore, enhancing flexibility exchange rate helps reducing the 

huge trade surplus of China through suppression of export growth. 

Subsequently, they used the estimated model to analyze China's trade balance 

when the impact of an assumption on appreciation of the Chinese yuan, although it is 

obviously weaker import-BRER linkage, explained importance of concurrent changes 

in accounting in BRER. 

Thorbecke and Kato (2012) have investigated the effect of exchange rate 

changes on Germany' exports. They were using the rest of the world income (WGDP) 

and REER to test correlation with the Germany's exports and the result shows that the 

real exchange rate has a long run equilibrium relationship with Germany's exports. 

However, it indicated that the export of Germany elasticity to the Eurozone..  

In the paper of effects of exchange rate volatility in Africa, Adewuyi and 

Akpokodje (2013) explored the real effective exchange rate volatility effects on the 

economic activities of Africa's sub-groups for the period 1970 to 2011.  The 

exchange rate has changed by many factors, such as the products type, locale imports, 

elasticity of demand on consumption. The parameter of the dynamic (GMN) model 

has used in this investigation and the results of empirical indicate that the exchange 

rate changes producing a significant positive influence the Africa's economic growth. 

In addition while anticipated exchange rate devaluation, the exports and imports of 

Africa will promote. Thus the interest rate has a negative effect on economic growth. 

Particularly the GDP growth rate, money supply and trade openness also have 

positive impact on the consumption in international trade.  
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Suresh and Reddy (2010) in this study used the quarterly data on India's 

exports  be as independent variable, Organization for Economic Co-operation and 

Development (OECD) GDP and exchange rate as the independent variable to explain 

the exports of India.  The real effective exchange rate (REER) and the nominal 

effective exchange rate (NEER) also impact the price on exports. But the exports of 

India are very significant explained by the GDP of OECD. 

 

2.1.3 The GDP effects on imports 

Oshungade (2015) in his report utilized 65 countries to analysis the 

relationship with GDP, inflation export and import. And according to this survey 

results, it was found that there is Granger causality between inflation, GDP and 

imports. Imports and exports also can be affected by other multiple variables. 

Tirmazea and Naveed (2014) using the Vector Error Coreection (VEC) model 

to investigates the import demand function of Pakistan. And this paper indicates the 

peculiar trend to falling imports to GDP ratio in developing country. 

 

2.1.4 Foreign direct investment (FDI) effects on exports and imports 

Goldberg, L. S. and Klein, M. W. (1997) found that FDI and trade flows are 

linking in variety of ways, and direct investment may boost exports and imports in 

foreign trade, many researcher have studied about FDI effects exports and imports, 

including Ekanayake, E. M., Vogel, R. and Veeramacheneni, B. (2003), Pacheco‐Ló
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pez, P. (2005), Zhang, K. H., and Song, S. (2002), Tiwari, A. K. and Mutascu, M. 

(2011), Yao, S. (2006). 

Rahman, Matiur and Mustafa, Muhammad (2015) used quarterly nominal data 

from 1993 to 2012 and found that there is a triangular relationship between foreign 

direct investment (FDI), exports and exchange rate in India and USA bilateral trade. 

Especially there is a high positive association between bilateral exchange rate and 

exports of India to United State America, and FDI also has correlation with other two 

variables. 

Hsiao (2006) in his paper investigate the Granger causality relations factors in 

east and Southeast Asia, including China, Korea, Taiwan, Hong Kong, Singapore, 

Malaysia, Philippines and Thailand in the period data from 1986 to 2004. This study 

estimate VAR model of FDI, GDP and exports and the results indicate that the FDI 

and GDP affect the exports significant in international trade, and FDI also impacts on 

GDP cause effects exports. Those three variables have a very relative causal 

relationship in foreign trade. 

Galan (2006) in this paper analyzes the trade liberalization and foreign direct 

investments (FDI) in Mexico's economy have impacted. Technology and assessment 

time series econometric estimates of dynamic simultaneous equation system is the use 

of quarterly data from 1980-2002. It is found that exports are highly dependent on the 

world economy and exchange rate fluctuation, the real exchange rate and the world's 

strongest economic growth accelerated to play exports and foreign direct investment. 

The multiplier effecting of the monetary base, showing expansionary monetary policy 

than the interest rate reduction, as to strengthen capacity of foreign direct investment 

and its spillover effects. 
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Arratibel, O., Furceri, D., Martin, R., & Zdzienicka, A. (2011) analyzed the 

volatility and the nominal exchange rate of foreign direct investment (FDI) relations 

between EU member states in Central and Eastern Europe. It has been found, a lower 

exchange rate fluctuations have higher growth, higher stock of foreign direct 

investment, the higher current account deficits associated, as well as higher excess 

credit. 

 

2.1.5 Industrial Products Index (IPI) effects on exports.  

Sato, Kiyotaka and Zhang (2013) in their paper discussed the industry-specific 

REER affects export price competitiveness. It was found that the Korea electric power 

machinery companies to dramatically improve the cost competitiveness of lower cost 

of production during the won appreciation, and large factories of Japan led to the 

investment management misjudgment caused by excess production capacity which 

also led to Japan’s export competitiveness decline. 

Katsikea, E., Theodosiou, M. and Morgan, R.E. (2007) investigated the 

relationships exports sales and others variables. Data collection, export sales from 

England in 164 direct exports of industrial products. Becchetti and Rossi (2000) also 

presented an empirical test of industrial direct positively affected on exports. 

2.1.6 The tariff rate effects on imports 

Clausing (2003) in his paper have analyzed that the impact of tax influence on 

trade price and the result indicated there is a strong and significant relationship 

between tax trate and the price of import transactions.  
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Nonlinear causality test used to investigate the relationship betweent taxation 

and economic growth by Karagianny and Saraidaris (2003). This study finds that the 

tax can affect economic growth in dynamic way. However, using the tax rate as a 

single fiscal policy tool, especially in economic recession, tax revenues may lead to 

economic growth and uncontrollable and unfavorable changes.  

Nicholson (2013) in this paper consider the impact of value added tax (VAT), 

which have paid by the domestic production of export enterprises to pay a refund of 

the domestic tax on production of import tax. A survey shows that border tax 

adjustment effect on the trade balance, VAT positive impact of trade competitiveness, 

but has different effects and industry.  

Santos and Thirlwall (2004) found that the role of trade policy impact on price 

and quantity of imports products. A specific tariff leads to higher quality and ad-tax is 

usually the opposite, quotas and tariffs dominate the valorem tariff benefits, and 

national welfare hampered by imports to minimum quality requirements. 

Macera and Divino (2015) explore the tariff and exchange rate how to effects 

the economy by DSGE model. Imports tariff is as a variable which affects the price of 

imports products. It was found that the exchange rate appreciation offset the increased 

initial effects in imports tariffs. 
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2.2 Theoretical Model / Conceptual Framework  

In this paper, this study is trying to use the OLS model to find the relationship 

with the correlation factors which affect the China's exports. From the related article, 

this paper used the five factors as the independent variable, and collecting the data to 

seek how they effects on the exports and imports of China. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 4 Framework of research 
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This framework exhibits the relationship between factors which affect the 

China's exports and imports. Based on existent related literature, seven variables, 

including Real effect exchange rate, volatility of real effective exchange rate, foreign 

GDP growth rate, the Industrial Production index, foreign direct investment, GDP 

growth rate of China and tariff rate used to measure the determinants of China's 

exports and imports 

And the basic model can be written down as follows: 

eIPIFDIWGDPVOLREERX tttttc  lnlnlnlnln 543210       (1) 

eTariffFDIGDPVOLREERM tttttc  543210 lnlnlnln      (2) 

 

2.3 Hypothesis 

Referred to the main research questions, the purpose of this study is about to 

figure out variables how to change the China’s exports and imports by using the 

regression analyses method on Chinese foreign trade performance. The resource data 

and information are from the office website and other researchers. There are ten main 

hypotheses in my study are as follows: 

H1: The real effective exchange rate of China (REERc) has negative impact 

on exports of China. 

H2: The volatility of real effective exchange rate has negative impact on 

exports of China. 
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H3: The GDP of World has positive impact on exports of China.  

H4: The IPI has positive impact on exports of China. 

H5: The foreign direct investment has positive impact on exports of China.  

H6: The real effective exchange rate of China (REERc) has negative impact 

on imports of China.  

H7: The volatility of real effective exchange rate has negative impact on 

imports of China.  

H8: The foreign direct investment has positive impact on imports of China. 

H9: The domestic GDP has positive impact on imports of China. 

H10: The tariff rate has positive impact on imports of China.  
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CHAPTER 3 

 METHODOLOGY 

The purpose of this chapter makes some explanation on the design of research 

and on the sample and data used. It also presents about the methodology to analyze 

relating research and hypotheses, conceptual framework. The topics are as following: 

3.1 Research design 

3.2 Population and sample 

     3.2.1 Data source 

3.3 Variables of research 

3.4 Data analysis 
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3.1 Research Design  

As mentioned above, exchange rate changes can have an impact on economic 

growth through a variety of mechanisms or pathways. But in current economic 

structure of China, the angle from the outlet to the specific analysis of this influence 

still has great practical significance. Therefore, this paper analyses the empirical 

analysis section affect the relationship between independent variables and dependent 

variables. 

According to this paper, the actual selected variables, the following general 

form OLS model between export volume and exchange rate changes. Moreover, there 

are negative value of GDP growth rate, so just improved above data of exports, 

imports, FDI, REER, VOL and IPI are processed with logarithm in order to reduce the 

impact of variance and the result is no change.  The following formula: 

ttttttt eIPIlFDIWGDPVOLREERX  lnlnlnlnln 543210    (3) 

tcttttt eTariffFDIGDPVOLREERM  543210 lnlnlnln     (4) 

Where Xt is the aggregate of China's exports at time t; REER is the real 

effective exchange rate of yuan at time t, the VOL is volatility of real effective 

exchange rate measured using standard deviation of Monthly REER indices of the 

year, WGDPG is the foreign income and also using the world's GDP growth rate 

represent, GDPGt is the domestic GDP growth rate at the year t, FDI is the foreign 

direct investment in China using the quarterly data, IPI is the industrial production 

index of China, Tariff is the tariff rate of China, e is the random error. 
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Variables of regression model 

As discussed above, the natural logarithm data are fit for the linear regression 

model. Hence, this transformed data is used in the remaining of this thesis. Base on 

the objective of this thesis, dependent variable and independent variable in term are 

follows. 

Independent variable: 

-  lnREER: Natural logarithm of real effective exchange rate index in 

Chinese yuan. 

- lnVOL: Natural logarithm of the volatility real effective exchange rate of 

Chinese yuan. 

- WGDP: The average of GDP growth rate in the sample countries. 

- GDP: The growth rate of China’s GDP. 

- ln FDI : Natural logarithm of foreign direct investment in China 

- lnIPI: Natural logarithm of industrial production index of China. 

- Tariff: The tariff rate China’s import. 

Dependent variables: including the natural logarithm of the exports and 

imports 

- lnXt : Natural logarithm of China’s exports 

- lnMt : Natural logarithm of China’s imports 
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3.2 Population and Sample 

In this paper the REER data are from Bank of International Settlements (BIS). 

Variable selection and calculation methods are consistent with the previous discussion. 

In order to get the quarterly data, this paper selects the sample between the first 

quarterly of 2001 to the final quarterly of 2014, totally 56 data observation in this 

study. 

The data used in this part are taken from various sources. The researcher 

collects some information of the exports and exchange rate in China. This study was 

using quantitative research method by primary data according to the objectives. In 

order to conduct the research, the related data will be collected from 2001 to 2014, by 

using modern econometrics methods including ADF unit test and OLS model this 

paper  analyze these variables can influence China’s exports and imports.   

 

3.2.1 Data source 

The data used in this part are taken from various sources. The researcher 

collects some information of the exports and exchange rate in China. This study was 

using quantitative research method by primary data according to the objectives. In 

order to conduct the research, the related data will be collected from 2001 Q1 to 2014 

Q4, by using modern econometrics methods including ADF unit test and OLS model 

this paper  analyze these variables can influence China’s exports and imports. These 

data are collected from source as following: 
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Table 4 Data Source 

Data Source 

Real effective exchange rate index 
Bank for International Settlements(BIS)       
http://www.bis.org/statistics/eer.htm (2010=100)     

Volatility of real effective exchange 

rate 

Calculated by GARCH method based on REER index   

GDP growth rate of China 
National Bureau of Statistics of People’s Republic of China   

http://www.stats.gov.cn/         

Growth rate of Foreign income 

(WGDP) 

Average growth rate of sample countries. Original data from Economic 

Research 

  

  

  

https://research.stlouisfed.org/.  

Industrial Production Index From Federal Reserve Economic Data https://fred.stlouisfed.org  

(2000=100) 

  

  

  

Tariff 
General Administration of Customs of the People’s Republic of China. 

http://www.customs.gov.cn/         

FDI 
National Bureau of Statistics of People’s Republic of China   

http://www.stats.gov.cn/         

Exports 
General Administration of Customs of the People’s Republic of China. 

http://www.customs.gov.cn/tabid/49666/Default.aspx     

Imports 
General Administration of Customs of the People’s Republic of China. 

http://www.customs.gov.cn/tabid/49666/Default.aspx     

 

3.3 Variables of Research 

(1) REER index 

REER refers excluding the impact of inflation on the purchasing power of our 

currency, the weighted average Chinese currency with all trading partners currencies 

bilateral nominal exchange rate. The reason to use the yuan REER for the empirical 

analysis is mainly due to changes in the nominal exchange rate (NEER) does not 

necessarily cause changes in the same direction of REER. The formula for calculation 

is as follows: 

           
 
    

 

  
                                  (5) 

Where “Wi” is the weight of competitiveness of country i, normally use the 

weight of trade volume to represent. “NERi” is the bilateral nominal rate; “P” is the 

consumer price index. 

https://research.stlouisfed.org/
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In this paper, the REER monthly average value of 2010 is used as the base of 

the 100 index adjustment, the all observations came from BIS.  This study selects the 

REER index data from BIS on a regular basis, the rising value of yuan means 

appreciation, conversely means devaluation.  
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Figure 5 The fluctuation of REER period 2001-2014 

(Source from BIS (2010=100) 

Figure 5 is the fluctuation of REER by quarterly. It clearly seen that REER has 

been in appreciation significantly after 2006. Before 1994, the exchange rate of yuan 

was fixed by officials; exchange rate system was starting reformed in 1994. After 

implement of exchange rate reformation, not only the exchange rate between the yuan 

and US dollar continued to rise, but also the REER has kept going up and hit new 

peak several times. 
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Figure 6 shows the descriptive statistics of REER during period 2001Q1 to 

2014Q4. And the mean of REER is 97.65696, the lowest value is 83.00333 and the 

highest value is 123.3633, p value is 0.146325, Std.Dev. is 10.83298. 
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 Figure 6 Descriptive Statistics of REER 

(2) Volatility of REER 

The real effective exchange rate volatility also used the standard deviation 

formula to calculate. The generalized autoregressive conditional heteroscedasticity 

(GARCH) model has ability to describe volatility of time series. Hansen, P. R. and 

Lunde, A. (2005) investigated how to describe the conditional variance in exchange 

rate. Jiaozhi, Z. H. Y. (2010) also using GARCH model to get volatility of exchange 

rate .In this research, GARCH test is used to calculate volatility of REER. Figure7 

shows the REER log differenced and descriptive statistics.   
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Figure 7 Plots of log differenced REER 

 

Before useing GARCH model, the original data should test unit root. The ADF 

unit root test result as follow: 

Table 5 The unit root test result of REER 

 

 

 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -5.672177  0.0000 

Test critical values: 1% level  -3.560019  

 5% level  -2.917650  

 10% level  -2.596689  

     
     *MacKinnon (1996) one-sided p-values.  

 

Table 5 shows that REER is stationary in period 2001 Q1 to 2014 Q4. And 

then this research used the analysis tool to establish GARCH (1, 1) model.  
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Table 6 The GARCH result of REER 

 

 

 

Variable Coefficient Std. Error z-Statistic Prob. 

     
      Variance Equation   

     
     C 56474.58 2821969. 0.020012 0.9840 

RESID(-1)^2 0.742996 30.08828 0.024694 0.9803 

GARCH(-1) -0.411865 58.43502 -0.007048 0.9944 

     
     

 

 

 From above tables, the R-squared is negative -83.152020, DW is 0.060212, 

and the equation can be written down like that:  

 

              
                       

              
              (6) 

 

     (0.0200)      (0.2469)      (-0.0070) 

 

The GARCH model has the ability to describe the volatility of time series. 

Thus, the volatility of REER can be expressed in terms of conditional variance 

(       ) 

Figure 9 shows the residual sequence diagram of first order autoregressive 

equations of REER. The result of GARCH test is like that: 
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Figure 8 Plots of conditional variance in REER 

 

(3)  GDP of World (WGDP) 

WGDP is the foreign income; the growth rate will be used to represent it.  

Galan, B. I. V. (2006) used the top 8 trade parterres as the related foreign countries to 

analyses the investment in Mexico. Considering about feasibility of proposal, in his 

paper the eight of the principal trade partners which including US, Japan, Korea, 

Germany, Netherland, India, UK and Hong Kong as sample countries. Conveniently 

in order to facilitate analysis of the empirical data this study will use the real GDP of 

the top 8 trade partner countries or regions to measure, including US, Japan, Hong 

Kong, South Korea, Germany, UK, Netherlands and India. The reason why choose 

those 8 countries and regions to as the real world income cause this paper is follow 

Galan's paper to choose top eight major partner countries or regions , and markets of 
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those major countries  accounted for almost more than 52% of China's total exports 

and the volume is relatively stable in a several years. Thus selection of the sample 

seems reasonable. In this paper, WGDP is the average index of sample countries.  

(4) GDP of China  

In this paper also use the growth rate of China's GDP as the research subjects. 

The original data in this paper are from Ministry of Commerce of People' Republic of 

China, and the growth rate is calculated by real GDP of China by quarterly. 

(5) FDI 

The FDI in this article represents the amount of China's actual use of foreign 

capital data from Ministry of Commerce of the People's Republic of China of 

commerce data, quarterly data based on monthly data collation.. 

(6) Industrial Products Index 

The index of industrial production is to represent the product of production 

based, reporting period divided by the base period achieved product yield of 

individual index, in the industrial added value calculated to weighted index of total 

weight. In this paper the quarterly industrial products data of China is collected from 

National Bureau of Statistics of China. 

(7) Tariff rate of import 

The weighted average tariff rate is the tariff rates for each commodity are in 

the total imports of goods in proportion to the number of weighted by calculation. 

And the data of tariff rate in imports from China's custom website.   

(8) Exports 
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China's exports data from the General Administration of Customs of the 

People's Republic of China official database, period from 2001 to 2014 by quarterly 

data.  

3.4 Data Analysis 

Base on the collected data, the trend of X, M, FDI, REER, Vol, IPI, GDPG, 

WGDPG, and Tariff as follows: 
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 Figure 9 Plots of Original Data 

From above figure of GDPG shows the trend of GDP growth rate, exports and 

imports in China by quarterly, the first quarterly values of each years are declined 

because Chinese lunar new year, the Spring Festival is the most important festival in 

China, it usually in January or February so that the values of GDP, exports and 
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imports may result in a short fall in the first quarterly of every year. In addition, there 

was a significant declined in 2008 to 2009 because of financial crisis was having a 

negative impact on world trade including China. 
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 Figure 10 Plots of testing data 

Above figure 10 shows the plots of testing data. Those six variables including 

exports, imports, FDI, IPI, REER and volatility were pretreated by the way of 

logarithms to improve regression test, and the trend of each variables would not be 

changed.  
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CHAPTER 4 

EMPIRICAL ANALYSES AND RESULTS 

This chapter presented the empirical result of the macroeconomic factors 

impact on China's exports and imports. This research used the data by quarterly 

during the period 2001-2014 for all the factors include dependent variables exports 

and imports and independent variables including REER, volatility of REER, WGDP, 

GDP, FDI, IPI and tariff rate. Furthermore, this relationship will be validated by 

applying with the methods of descriptive statistics, multi-variables analysis and 

spatial econometrics. The data collected and analyzed by descriptive statistics, 

correlation analysis and regression analysis. OLS model will be used to analysis the 

relationship in independence variables and dependence variables. The topics are as 

following: 

4.1 ADF Unit Root Test 

4.2 Descriptive Statistics 

4.3 Multicollinearity Test 

4.4 Heteroskedasticity Test 

4.5 Durbin-Watson Statistics  

4.6 Regression Results and Interpretation  
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4.1 Results of ADF Unit Root Test 

Due to economic and financial data encountered in practice are mostly 

non-stationary time series, while the non-stationary world series at various time points 

of the random sequences are different, it is difficult to grasp the time series of the 

whole random by the information of the time series. 

Augmented Dickey-Fuller (ADF) test is the most common method of unit root 

test and it was proposed by Said and Dickey (1984).  

Previous research indicated that different leg length selection models affect a 

lot on the statistical inference of ADF test. This study examines interaction of REER 

and exports using the ADF test to check stationary of data.  

If the original data is no-stationary, then it needs to be processed fist 

differencing or second differencing and check unit root again. 

In order to determine the factors affect China’ exports and imports, 

considering of the characteristics of time series, the unit root test is used to check the 

stationary qualification before using the data because the non-stationary variables will 

influence the behavior and properties of a series and result in a spurious regression. 

ADF test is the most common method of unit root test.  

The unit root test is used for checking the stationary qualification before using 

the data because the non-stationary variables will influence the behavior and 

properties of a series and result in a spurious regression. If the variable is 

non-stationary, it should go for first differencing. If the stationary cannot be found at 

the first differences that may require further differencing. The result shows in Table 7. 
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 Table 7 The results of Stationary Test by ADF test 

Variable ADFtest 
t 

Prob. Result 
1% 5% 10% 

lnX -1.385628  -4.152511  -3.502373  -3.180699  0.8532  No-stationary 

D(lnX) -4.091463  -4.152511  -3.502373  -3.180699  0.0118  Stationary 

lnM -1.186349  -4.140858  -3.496960  -3.177579  0.9030  No-stationary 

D(lnM) -8.724180  -4.140858  -3.496960  -3.177579  0.0000  Stationary 

lnFDI -6.721699  -4.133838  -3.493692  -3.175693  0.0000  Stationary 

lnIPI -4.238274  -4.148465  -3.500495  -3.179617  0.0078  Stationary 

GDPG -2.890334  -3.565430  -2.919952  -2.597905  0.0535  Stationary 

lnVOL -0.364085  -3.555023  -2.915522  -2.595565  0.9077  No-stationary 

D(lnVOL) -8.067648  -3.557472  -2.916566  -2.596116  0.0000  Stationary 

lnREER -1.666901  -4.140858  -3.496960  -3.177579  0.7520  No-stationary 

D(lnREER) -6.497064  -4.140858  -3.496960  -3.177579  0.0000  Stationary 

WGDPG -4.084995  -3.555023  -2.915522  -2.595565  0.0022  Stationary 

lnTariff -5.081535  -4.175640  -3.513075  -3.186854  0.0008  Stationary 

 

Table 7 shows results of unit root test that the probability value of variable lnX, 

lnM, lnFDI, GDPG, WGDPG, lnVOL, lnREER, lnIPI, Tariff. The probability of 

lnFDI, lnIPI, Tariff and WGDP are less than 0.01, the probability of GDPG is less 

than 0.1, which means variables of lnFDI, lnIPI, Tariff and WGDP are stationary in 

significant level at 0.01 and variable of GDP is stationary in significant level at 0.1. 

Others variables are greater than 0.1, it means those variables are no-stationary and 

should go to process the first differencing or second differencing until their results are 

stationary. The probability value of D(lnX), D(lnM), D(lnREER) and D(lnVOL) are 

less than 0.01 after first differencing. Using ADF, the result shows that logarithm 

series of exports, imports, REER and VOL are non-stationary but the first difference 

is stationary. Thus those data which after first difference is stationary can be used to 

test. 
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4.2 Descriptive Statistics 

Describe statistical research how  to achieve the objective phenomenon of 

data and graphically in the form of the data collected will be processed and displayed, 

and then come to reflect the number of regular objective phenomenon characterized 

by comprehensive summary and analysis. 

Namely, the mean or average is probably the most commonly used method of 

describing central tendency. To compute the mean, need to add up all the values and 

divide by the number of values. The median is the score found at the exact middle of 

the set of values. One way to compute the median is to list all scores in numerical 

order, and then locate the score in the center of the sample. The Standard Deviation is 

a more accurate and detailed estimate of dispersion because an outlier can greatly 

exaggerate the range. The standard deviation shows the relation that set of scores has 

to mean of the sample. Maximum is the highest value in the sequence data. Minimum 

is the lowest value in the sequence data. Observation is the total sample that the 

researcher using 

The above table 8 and table 9 summarized the data. Using descriptive statistics 

can show the data more intuitive understanding of the data distribution during the 

period 2001-2014 by quarterly in 56 observations. The mean of each variable and 

Standard Deviation show in this table:  
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Table 8 Descriptive Statistics result of Original Data 

Variable  

 

Unit 

  

Mean 

  

Median 
 Maximum  Minimum 

  

Std. Dev. 
 Observations 

X 
Million 

USD 
308581.3 300538.5 645764 58775 176305.1 56 

M 
Million 

USD 
266376.9 240805 506192 54528 151224.1 56 

FDI 
Million 

USD 
20801.43 20594.5 32207 7978 7221.625 56 

IPI Index 399.6768 379.4 605.3 268.4 99.2304 56 

REER Index 292.9709 290.67 370.09 249.01 32.49893 56 

VOL - 85374.43 84579.08 108420.4 72129.86 9937.763 56 

WGDPG % 1.169328 1.232027 3.54694 -1.58623 1.013781 56 

GDPG % 3.914885 7.489607 14.50662 -17.2418 10.95633 56 

TARIFF % 10.49286 9.8 15.3 9.8 1.48175 56 

 

Table 8 reports consolidated descriptive statistics of original data. From the 

table 8, we can see that during the period, the average of exports is 308581.3 million 

dollars and standard deviation is 17i6305.1, the highest of X is 645764 million dollars 

and the lowest is 58775 million dollars. For the imports, the average is 266376.9 

million dollars, standard deviation is 151224.1, the lowest is 548528 and the highest is 

506192. The average of FDI is 20801.43 million dollars, the highest is 32207 million 

dollars and the lowest is 7978 million dollars, the standard deviation is 7221.625. For 

real effective exchange rate, the mean is 292.9709, the highest is 290.67 and the 

lowest is 249.01, the standard deviation is 32.4989. The average of volatility of real 

effective exchange rate is 85374.43, the highest is 108420.4 and the lowest is 

72129.86, the standard deviation is 9937.763. For WGDP, its mean is 1.69328%, the 

lowest is -1.586229% and the highest is 3.54694%, the standard deviation is 1.013781. 

The average of GDP is 3.914885%, the highest is 14.50662% and the lowest is 

-17.24182%, the standard deviation is 10.95633. The average of tariff rate 
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is10.49286%, the maximum is 15.3% and the minimum is 9.8%, the standard 

deviation is 1.48175.  

In this paper, the WGDPG, GDPG and Tariff are present by percentage, and 

those three dependent variables are stationary in level, but the value of exports, 

imports, FDI, REER index, Volatility and IPI are very large, in especial exports, 

imports and FDI, thus those data have to be processed by logarithmic. In addition, 

from ADF unit root test and found those data in an order difference after are 

stationary sequence.  

Table 9 Descriptive Statistics result of Testing Data 

   Mean  Median  Maximum  Minimum  Std. Dev. Observations 

D(LNX) 0.043577  0.068598  0.209092  -0.367329  0.124025  55 

D(LNM) 0.040120  0.041144  0.278569  -0.303021  0.098937  55 

LNFDI 9.895063  9.940639  10.379940  9.208639  0.351799  55 

LNIPI 5.966045  5.944373  6.405724  5.592478  0.243352  55 

D(LNREER) 0.004333  0.002024  0.077304  -0.047167  0.026239  55 

D(LNVOL) 0.004252  0.006622  0.095486  -0.096961  0.037365  55 

WGDPG 1.195654  1.260664  3.546940  -1.586229  1.003621  55 

GDPG 4.299553  7.592303  14.506620  -16.875070  10.668850  55 

TARIFF 10.405450  9.800000  15.300000  9.800000  1.341837  55 

 

 It shows that from 2001 to 2014, the observations are 55 after proceeding 

first differencing.  With the independent variables WGDP average is 1.195654%, 

and its standard deviation is 1.003621, the lowest of WGDP growth rate is -1.586229% 

and the highest is 3.54694%. The average of TARIFF is 10.40545%, and its standard 

deviation is 1.341837, the lowest of TARIFF is 9.8% and the highest is 15.3%. The 

average of GDP growth rate is 4.299553%, its standard deviation is 10.66885, the 

lowest of GDP growth rate is -16.87507% and the highest is 14.50662 %. For lnFDI 

its mean is 9.895063 and standard deviation is 0.351799, the highest of lnFDI is 
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10.37994 and the lowest is 9.208639. The average of D(lnREER) is 0.004333 and its 

standard deviation is 0.026239, the lowest is -0.047167 and the highest is 0.077304. 

The average of D(lnVOL) is 0.004252, its standard deviation is 0.037365, the lowest 

of D(lnVOL) is -0,096961 and the highest is 0,095486. The average of lnIPI is 

5.966045, its standard deviation is 0.243352, the highest of lnIPI is 6.405724 and the 

lowest is 5.592478. 

With the dependent variables of D(lnX) and D(lnM), their mean are 0.043577 

and 0.04012, standard deviation are 0.124025 and 0.098937. The highest of D(lnX) is 

0.29092 and the lowest is -0.367329. The lowest of D(lnM) is -0.303021 and the 

highest is 0.278569.  

 

4.3 Results of Multicollinearity Test 

The concept of multicollinearity has proposed for a long time and it has 

produced many methods for this problem. The common methods have been showed 

as ridge regression, principal components regression, stepwise regression, and partial 

least square regression and so on. In this paper will use correlation test to check for 

the correlation between independent variables and determine whether there is 

multicollinearity between independent variables. If the correlation is less than 0.8, it 

means there is no problem of multicollinearity between two explanatory variables.  
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Table 10 The correlation of independent variables in Model 1 

 
LNFDI D(LNREER) D(LNVOL) WGDPG LNIPI 

LNFDI 1.000000  0.262773  0.262740  -0.044959  0.674360  

D(LNREER) 0.262773  1.000000  0.310031  -0.320144  0.319430  

D(LNVOL) 0.262740  0.310031  1.000000  -0.290919  0.199898  

WGDPG -0.044959  -0.320144  -0.290919  1.000000  -0.126341  

LNIPI 0.674360  0.319430  0.199898  -0.126341  1.000000  

 

Table 11 The Crrelation of independent variables in Model 2 

  LNFDI D(LNREER) D(LNVOL) GDPG TARIFF 

LNFDI 1.000000  0.262773  0.262740  0.044773  -0.536268  

D(LNREER) 0.262773  1.000000  0.310031  -0.312565  -0.182461  

D(LNVOL) 0.262740  0.310031  1.000000  -0.015491  -0.139102  

GDPG 0.044773  -0.312565  -0.015491  1.000000  0.098097  

TARIFF -0.536268  -0.182461  -0.139102  0.098097  1.000000  

 

The result from table 10 and table 11 show that the analysis for the 

correlations of all independent variables by using correlation matrix. This paper 

conducted a correlation analysis found that the value of correlation coefficient is not 

above the limit value set of the multicollinearity, it means less than 0.8. Therefore, 

those all independent variables do not exist a serious multicollinearity problem and 

can be used to run regression. 

 

4.4 Results of Heteroskedasticity test 

In this paper used heteroskedasticity to test the dependent variables weather 

appearance of the error unstable variance in the model. It will be impact on regression 

result.  
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Table 12 White test result of Model 1 

Heteroskedasticity Test: White  

     
     F-statistic 1.062433     Prob. F(20,34) 0.4264 

Obs*R-squared 21.15302     Prob. Chi-Square(20) 0.3882 

Scaled explained SS 14.13347     Prob. Chi-Square(20) 0.8237 

     
     

 

Table 13 White test result of Model 2 

 
Heteroskedasticity Test: White  

     
     F-statistic 0.590659     Prob. F(20,34) 0.8923 

Obs*R-squared 14.18204     Prob. Chi-Square(20) 0.8211 

Scaled explained SS 41.66820     Prob. Chi-Square(20) 0.0031 

     
     

 

From above table 12 and table 13, according results the value of 

Obs*R-squared of D(lnX) and D(lnM) base on White test are 21.94765 and 14.18204, 

the probability of D(lnX) (Probability = 0.3434) and D(lnM) (Probability = 0.8211) 

are greater than limit level α= 0.1, that means there is  no heterokedasticity problem. 

Therefore the whole data can be used to analysis.  

4.5 Durbin-Watson statistics 

Auto-correlation is a statistical test that using to determine whether a random 

number generator is producing independent random numbers in a series. The 

Auto-correlation test is concerned with the dependence between numbers in a series. 

Dubin-Watson (1971) test commonly used to detect whether there is a residual error. 

Durbin Watson statistic by determining the correlation of two adjacent errors whether 

the zeros of the regression residuals whether there is autocorrelation. Durbin-Watson 

statistic is used to test the existing of Auto-correlation problems in this paper. 
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The statistic of Durbin-Watson always is in the range from 0 to 4. There is an 

auto-correlation problem if the value of DW is not in specific range.  The DW value 

of this model is defined in the range of dL is 1.374 and dU is 1.768 at significant 0.05 

by checking Durbin-Watson statistic value table with 56 observations and 5 

independent variables (excluding constant variable). If the result of value are in the 

range between dL=1.374 to (4-dU) = 2.232, it means there are no auto-correlation 

problem in the model of this study.  

As the results of exports and imports (Appendix D) show that the value of DW 

equal to 1.509309 and 1.975645 respectively, and they are greater than 1.374 and less 

than 2.232. Hence, there are no auto-correlation problems in both two models and can 

be used to run regression analysis. 

 

4.6 Regression result and interpretation 

According objectives of this study, OLS model is used in the model of all the 

current variables to return to a number of lagged variables of all variables. In 

empirical research, this dissertation implements parameter estimation and statistical 

inference with OLS technique for the baseline model before doing sensitivity analysis 

by expanding  specification of the baseline model or using the instrumental variable 

estimation instead.  

In this study, it employed the OLS method to determine the impact of 

macroeconomic factors on China's exports and imports. After those data were 

determined by unit root test, multicollinearity test and heteroskedasiticity test can be 

used to run regression test.  



 

    57 

 

4.6.1 Impact of macroeconomic factors on China’s exports. 

The regression results are in table 14 as the follow: 

Table 14 Regression results of Model 1 

Variable 

 

Coefficient 

 

Std. Error 

 

t-Statistic 

 

Prob.   

C -0.191611  0.420213  -0.455985  0.650416  

LNFDI -0.041068  0.086032  -0.477355  0.635232  

D(LNREER) -2.071985  0.608410  -3.405573  0.001326*** 

D(LNVOL) -0.191904  0.421700  -0.455073  0.651067  

WGDPG 0.036697  0.015474  2.371499  0.021690** 

LNIPI 0.101822  0.124432  0.818292  0.417152  

R-squared 0.363439      

Durbin-Watson stat 2.254633  
 

  

F-statistic 5.595235  
 

  

Prob(F-statistic) 0.000372***     

(Note:  *, **, ***= significant at the level of 10%, 5% and 1%.) 

From the table 14, the regression equation of lnX can be written down like 

that: 

D(lnX)= 0.420213 - 0.041068*lnFDI - 2.071985*D(lnREER) - 0.191904*D(lnVOL) 

      (-0.455985)        (-0.477355)     (-3.405573)***      (-0.455073) 

+ 0.101822 *lnIPI  +  0.036697*WGDPG  

            (0.818292)             (2.371499) **  

According the result, the probability is equal to 0 and less than 0.01 less than 

0.01 at confidential level 99% that means all independence variables in the model can 

use to determine their impact on the dependent variable D(lnX) at significant statistic 

0.01. R-squared is equal to 0.363439; it means that from the estimate equation can 

explain the change of independent variable lnX by 36.34%. The probability equal to 

0.000372 that means D(lnX) is strong significant at 0.01 level. Therefore the lnREER 
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and WGDPG have a significant impact on D(lnX) at level 0.01 and 0.05. In other 

words, China's exports will be changed by real effective exchange rate and WGDP 

growth rate.  

Real effective exchange rate statistically and significantly determines exports 

in China at 1% level. This can be interpreted that when real effective exchange rate 

increasing 1%, China’s imports will decrease 2.071985%. On the other hand when 

real effective exchange rate decreases 1%, China’s imports will increase 2.071985%. 

Foreign gross domestic product growth rate (WGDPG) statistically and significantly 

determines China’s imports at 1% level. This can be interpreted that when foreign 

GDP growth rate increasing 1%, China’s imports will increase 0.036697%. On the 

other hand, when GDP growth rate decreases 1%, China’s imports will decrease 

0.036697%. 

This regression result draws the main conclusions as follows:  the negative 

correlation between the real effective exchange rate and China's exports is significant, 

there is positive correlation with foreign income and China's imports; however the 

foreign direct investments, industrial production index and volatility of real effective 

exchange rate do not impact on China's exports. 

 

4.6.1 Impact of macroeconomic factors on China’s imports. 

 

The regression results of China’s imports in table 15 as follow: 
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Table 15 Regression results of Model 2 

 

Variable 

 

Coefficient 

 

Std. Error 

 

t-Statistic 

 

Prob.   

C 0.009276  0.423869  0.021885  0.982600  

LNFDI 0.006187  0.037032  0.167066  0.868000  

D(LNREER) -1.645733  0.454184  -3.623492  0.0007*** 

D(LNVOL) -0.532814  0.300463  -1.773308  0.0824* 

GDPG 0.002891  0.001052  2.748229  0.0084*** 

TARIFF -0.003211  0.009317  -0.344605  0.731900  

R-squared 0.454287     

Durbin-Watson stat 1.947962 
 

  

F-statistic 8.158173 
 

  

Prob(F-statistic) 0.000012***     

(Note:  *, **, ***= significant at the level of 10%, 5% and 1%.) 

Above table 14 regression result the regression equation can be written down as 

follow: 

D(lnM)  = 0.009276   +  0.006187* lnFDI  –  1.645733* D(lnREER)  

           (0.021885)       (0.167066)         (-3.623492) ***            

-0.532814*D(lnVOL)  +   0.002891*GDPG   –   0.003211*Tariff 

          (-1.773308)*              (2.748229) ***      (-0.344605) 

From equation of Model 1, it can see that the probability in the model equal to 

0.000012 that means all independence variables in the model can use to determine 

their impact on the dependent variable D(lnM) at significant statistic 0.01. The r 

square equal to 0.454287, it means the estimate equation can explain the change of 

variables D(lnM) by 45.4368%. The probability equal to 0.000012 that means D(lnM) 

is strong significant at 0.01 level. Particularly, variables D(lnREER) and GDP impact 

on D(lnM) very significant at 0.01 level, and D(lnVOL) effects on D(lnM) at 0.1 level. 

However, there are no significant effect on D(lnM) with dependent variables D(lnFDI) 

and Tariff from above results.  
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Real effective exchange rate statistically and significantly determines imports 

in China at 1% level. This can be interpreted that when real effective exchange rate 

increasing 1%, China’s imports will decrease 1.645733%. On the other hand when 

real effective exchange rate decreases 1%, China’s imports will increase 1.645733%. 

Volatility of real effective exchange rate statistically and significantly determines 

imports at 10% level in China. This can be interpreted that when volatility of real 

effective exchange rate increasing 1%, China’s imports will decrease 0.532814%. On 

the other hand when volatility of real effective exchange rate decreases 1%, China’s 

imports will increase 0.532814%. Gross domestic product growth rate (GDPG) 

statistically and significantly determines China’s imports at 1% level. This can be 

interpreted that when GDP growth rate increasing 1%, China’s imports will increase 

0.002891%. On the other hand, when GDP growth rate decreases 1%, China’s imports 

will decrease 0.002891%. 

The main conclusions are drawn down as follows: gross domestic products 

have a positive correlation with China’s imports; the real effective exchange rate and 

its volatility have negative impact on China’s imports, it also presented positive 

correlation between gross domestic products and imports in China significantly, but 

the tariff rate and foreign direct investments do not effect on imports in China. 
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CHAPTER 5 

CONLUSION DISCUSSION   

According to the result of analysis, this chapter will present the conclusion and 

discussion about the factors impact on China’s exports and imports.  The topics as 

following: 

5.1 Summary 

5.2 Discussions 

5.3 Implication for the study 

5.4 Research recommendation 

5.5 Limitations and Further Research 
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5.1 Summary 

This paper studies about the macroeconomic factors impact on China's exports 

and imports during the period 2001 to 2014. Base on the quarterly data collected from 

2001 to 2014, including 56 quarters. The data including GDP index of 8 sample 

countries and China, industrial products index, foreign direct investment, real 

effective exchange rate index, volatility of real effective exchange rate and tariff.  

In analyzing, some statistics function applied to analyze the data of each factor. 

Firstly, the original data have been testing stationary problem by ADF unite root test 

before run the analysis, and then it was found that there were many variables are 

no-stationary. Thus the first difference transformation of the original data was used. 

Secondly, this study used the descriptive statistics approach to summarize and 

describe all the data series. Next, correlation approach used to find out the 

multicolinearity problem between independent variables. Then, hereroskedasticity test 

used to check problem of variance of residual is unstable. After that this study used 

Durbin-Watson statistic to check the problem of auto-correlation among residuals. 

Finally, Ordinary Least Square (OLS) method was used for testing the regression 

relationship in this study. 

In the result for the macroeconomic factors impacts on China's exports and 

imports, this paper found that foreign income and real effective exchange rate affect 

China's exports, and real effective exchange rate impact on China's imports 

significantly. Summarize for testing hypothesis is in table 16 as the follow: 

 



 

    63 

Table 16 Summarize for testing hypothesis of Model 1 

Variable Hypothesis Conclusions Results 

Real effective exchange rate 

(REER) 

Impact on China’s 

exports 

Negatively related very 

significantly 

Accept 

Volatility of real effective 

exchange rate (VOL) 

Impact on China’s 

exports 

No effects Reject 

Foreign direct investment (FDI) Impact on China’s 

exports 

No effects  Reject 

Foreign income growth rate 

(WGDPG) 

Impact on China’s 

exports 

Positively related 

significantly 

Accept 

Industrial production index 

(IPI) 

Impact on China’s 

exports 

No effects Rejects 

 

According to the table 16 which are summarized the study of factors impact 

on China's exports. It is very clear showing that there three factors including volatility 

of real effective exchange rate (VOL) and foreign income (WGDPG) effecting 

China's exports. Especially, the foreign income has positive impact on China's exports 

significantly at level 0.05, the  real effective exchange rate had negative impact on 

China' exports significantly at level 0.01, so the null hypotheses are accepted. 

However, the other three variables which are volatility of real effective exchange rate, 

Industrial Production index and foreign direct investment did not impact on China's 

exports, thus the null hypotheses are rejected. 
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Table 17 Summarize for testing hypothesis of Model 2 

Variables Hypothesis Conclusion Results 

Real effective exchange rate 

(REER) 

Impact on China’s 

imports 

Negatively related 

very significantly 

Accept 

Volatility of real effective 

exchange rate (VOL) 

Impact on China’s 

imports 

Negatively related Accept 

Foreign direct investment 

(FDI)  

Impact on China’s 

imports 

No effects Reject 

Gross domestic product 

growth rate (GDP) 

Impact on China’s 

imports 

Positively related very 

significantly 

Accept 

Tariff rate Impact on China’s 

imports 

No effects Reject 

 

According table 17 which are summarized the study of the factors impact on 

China’s exports and imports. As it can found that there three dependent variables 

including real effective exchange rate (REER), volatility of real effective exchange 

rate (VOL) and gross domestic product growth rate (GDPG) have related to China’s 

imports from above table. Particularly, real effective exchange rate and volatility had 

negative correlation with China’s imports significantly at level 0.01 and 0.1. There is 

a strong positive correlation between gross domestic product and China’s imports. 

Nevertheless, there two variables which are foreign direct investment and tariff rate 

did not impact on China’s imports. In here, the average of tariff rate was used to 

investigate and has little change so it is insignificant in this result.  
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5.2 Discussions 

As the result of chapter 4 in this study, there some variables did not affect 

China’s exports and imports. Therefore, the reason of the result will be discussed in 

this part.  

5.2.1 Foreign direct investment (FDI) 

According the result, there is no impact of foreign direct investment on both 

China’s exports and imports, so the hypotheses were rejected by empirical results. 

The result seemly is not consistent with literature reviews. Such as Sinclair et al. 

(2002), Pacheco and López, P. (2005), A, Jayakumar et al. (2014), Galan (2006), 

Hsiao (2006), Muhammad et al.(2015) ,Yao, S. (2006), Mutascu, M. (2011) and so 

on.  

Arshad Muhammad (2012) in his research studied the FDI influence on trade 

and economic growth of Pakistan. It was found that from the result of examining the 

relationship between FDI and exports, the hypothesis of FDI has played a significant 

role impact on exports in Pakistan was rejected. The same result with Chow, P. C. 

(2012), in his research shows that there is no significant effect on imports under the 

fixe effect and random effects models with dummies by regression method of 

analyzing the relationship with FDI and Korea’s imports and exports. Even it has no 

significant effect on exports and imports in Taiwan.  

In this study selected 56 observations to investigate the foreign direct 

investment correlation with China’s exports and imports during 2001- 2014 by 

quarterly data. That is to say sample selection has limitations and there is time lag of 
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foreign direct investment effects on exports and imports. That is the reason why 

foreign direct investment has significant relationship on China’s exports and imports. 

 

5.2.2 Real effective exchange rate index and the volatility of real effective exchange 

rate. 

From above empirical results, it can be found that the real effective exchange 

rate plays an important role in exporters and imports of China. Generally, the real 

effective exchange rate has negative significant effect on foreign trade. Such as 

Greenaway, Keneller and Zhang (2010); Ying-Wong Cheung and Rajeswari 

Senguppta (2013); V.Nagi, Reddy (2014) and Antoine Berthou (2008); Kandil, M 

(2015). 

As it can be seen the results from chapter 4, the volatility of real effective 

exchange rate has effect China’s imports, the same result as Reza Sirgar and 

Ramkishen S.Rajan (2004); Kennen and Rodrik (1996). However the hypothesis of 

the volatility of real effective exchange rate impact on China’s exports was rejected 

by regression test in Model 1. The results seem to be different from other related 

literatures. The exchange rate volatility is not totally transferred to the exports price, 

because exported intermediate goods form only part of final goods, and the effects of 

exchange rate fluctuation on the export price, the wholesale price and retail price is 

gradually decreasing. 
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5.2.3 Foreign income 

Following the result, there is positive significant relationship with foreign 

income (WGDP) and exports in China. Thus the hypothesis of foreign income 

impacts on China’s exports by regression result. In other words, an increase of foreign 

income will lead increase the exports in China. Such as Suresh and Reddy (2010), 

Tarlok Singh (2004), Adewuyi, A and Akpokodje, G. (2013), Reddy (2010).  

In order to explain this phenomenon, foreign income is chose as the reason for 

the increased demand of export. The increase in foreign income means that the 

increase in foreign national output, thus the consumption demand and investment 

demand will increase accordingly. Under the premise that foreign economies are open 

economies, the increase of foreign national output will increase the demand for 

foreign imports, thereby increasing its export demand. 

 

5.2.4 Gross domestic product 

From the above analysis, it can be concluded that the growth of GDP has a 

positive effect on the actual China’s import significantly. This result is in accord with 

literature reviews such as Oshungade (2015), Tirmazea and Naveed (2014). If 

domestic income increasing that also lead to increase exports. The government can 

boost the growth of GDP to increase imports and reduce trade surplus. 
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5.2.5 Industrial production index 

Industrial production index has an insignificant correlation with exports in 

China from the result of Chapter 4. This result is not consistent with literature reviews 

in chapter 2. The early empirical researches demonstrated a positive relationship 

between industrial production index and exports, such like Kiyotaka and Zhang 

(2013), Becchetti and Rossi (2000). There is positive relationship between industrial 

production index and exports in Model 1, but it is insignificant and the hypothesis the 

industrial production index has impact on exports of China was rejected in empirical 

results.  

 

5.2.6 Tariff rate 

The result of the study shows the hypothesis of tariff was rejected. Indicates 

that tariff has no effect on China’s imports. The result seemly is not consistent with 

literature reviews, but the coefficient is positive in regression result of Model 2. Such 

as Clausing (2003), Karagianny and Saraidaris (2003), Nicholson (2013), Santos and 

Thirlwall (2004), Macera and Divino (2015). 

There two major reasons why the tariff did not effect on imports. One is the 

tariff rate won’t be frequent change in a short period one year or more because of any 

adjustments to the tariff rate shall be determined and published by the State Council 

Tariffs Commission. The other one reason is the weight average of tariff rate was 

used to examine the factors impact on China’s imports in this study, so the tariff rate 

has no significant impact on China’s imports. 
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5.3 Implication for the study 

This study investigated the impact of macroeconomic factors on China’s 

exports and imports using regression with logarithmic form during the period 2001 – 

2014 include real effective exchange rate, volatility of real effective exchange rate, 

gross domestic product, foreign GDP growth rate, foreign direct investment, industrial 

production index and tariff rate. According the results of the factors which can impact 

on China’s exports and trade in this study can be used to help improve China’s 

foreign trades.  

Firstly, according to the result of this study, it shows that the real effective 

exchange rate has significantly negative effects both on China’s exports and imports 

from empirical results and volatility of real effective exchange rate has negative 

impact on China’s imports. The exports and imports will be decreased as the real 

effective exchange rate increased. In other words, as yuan exchange rate 

market-oriented reform goes on, the range of the exchange rate fluctuation has been 

enlarged. The exporters and importers have faced more and more problems during 

this trend. For multinational enterprises (MNEs) understand that the real effective 

exchange rate and its volatility will have negative impact on China’s exports and 

imports, MNEs can employ those results investment in China considering this 

influence on exports and imports.  

In addition, it can be conclude that foreign income has positive impacted on 

exports, and domestic income also has strong correlation with imports in China. From 

the empirical results, it was showed that if the exports will be increased with the 

foreign income increased. With the development of economy and increasing of GDP, 

China’s exports trade is also increasing. Based on low cost labor and huge advantages 
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of raw material junior products, China has increased its GDP and government revenue. 

Meanwhile, many unemployment problems have been solved as well. However, 

China’s trade surplus growth has eased in 2008, it is not only affected by the impact 

of weaker overseas demand, but also by the effect of a strengthening yuan, which 

makes exports more expensive but gives China more buying power abroad and also 

with the increase in imports. For MNEs who is going to investment international 

business in China. Basis on the GDP will have a positive impact on exports and 

imports, MNEs can employ those results to evaluate the international business of 

China in order to make appropriate decision in China.  

 

5.4 Research recommendation 

From the results of this study, there some factors did not impact on China's 

exports and imports, including foreign direct investment and tariff rate. In order to 

make more precise and exact research, there are some recommendations that this 

study suggest: 

Firstly, real effective exchange rate is an import factor which has significant 

impact on China's exports and imports. After exchange rate reform in China, the 

exchange rate of yuan fluctuates not more frequently, but higher frequency, which 

makes domestic enterprises stepping in foreign exchange markets and facing greater 

threats. Government departments should implement easy monetary policy, the central 

bank should improve the exchange rate of yuan monitoring mechanism, establish the 

range of exchange rate fluctuations, making the exchange rate truly reflect the market 

supply and demand. High degree of economic opening will decrease volatility of real 
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effective exchange rate because price of tradable products can be adjusted well. With 

foreign exchange rate fluctuating sharply, foreign enterprises prefer to invest in 

Chinese market due to the relatively stable appreciation of yuan exchange rate. At 

present, China is the largest foreign exchange reserves of the country, the pressure of 

yuan appreciation, domestic enterprises can reasonably and effectively use foreign 

exchange reserves, increase the import of scarce resources such as resource scarcity of 

primary products, strategic reserves. At the same time, take effective measures to 

import foreign advanced technology and some much-needed equipment, enhance the 

ability of innovation, and strive to improve the scientific and technological content of 

export products. 

For export, In order to achieve higher export competitiveness and 

diversification, several policies need to be implemented. Government should 

implement policies to en courage export, such as exemption of export tax rate, 

investment incentive. If developing countries are to grow out of poverty, barriers to 

their exports have to remove. The availability, capacity and competitiveness of 

domestic producer services should be improved to enhance export performance. 

China also needs take a positive stand with regard to introducing foreign investment 

and business cooperation in order China’s enterprises sharpening their competitive 

edge. In order to ensure the steady and rapid development of export trade and reduce 

the impact of short-term GDP fluctuations of foreign partners, China's export 

enterprises should adopt a diversified strategy to reduce the risk of export market 

concentration. 

China should also increase necessary imports, improve the trade balance and 

integrate importing with the adjustment and upgrading of domestic industries and 
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technology imports. Both sides should further expand bilateral trade scale and realize 

trade balance in this process. Local enterprises should introduce more advanced 

production technology and equipment and encourage innovation if the companies 

want to remain competitive.  In order to reduce the gap between the trade surpluses 

China will cut import tariff to balance trade. With China’s economy has developed 

rapidly, the market demand of imports increased while gross domestic products 

increased in China, which means foreign enterprises will have more opportunities to 

trade with China. Domestic enterprises should also according to their own needs, 

imports of their own favorable products, improve the production and operation 

capacity of enterprises and product technology content. 

 

5.5 Limitations and Further Research 

After empirical test for this study, the estimation in this study is conducted in a 

limited scope and further research which can be listed as follows: 

1. There are a lot of macroeconomic factors impact on China’s exports and 

imports, but it just focus on seven factors which including real effect 

exchange rate, volatility of real effective exchange rate, foreign direct 

investment, gross domestic product of China, foreign income, industrial 

production index and tariff rate. There are some factors which effecting 

exports and imports might be missed to examine in this research. In the 

future study should add more variables to investigate the impact of 

macroeconomic factors impact on exports and imports. 
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2. The quarterly data was used to examine in this paper. Therefore, the data of 

some variables are collected by monthly data, but some data of factors such 

as gross domestic product and tariff rate is very difficult to be collected by 

monthly data, so in order to unite the observations it used to summary 

monthly to quarterly, and then the error may occur in the process of 

converting the data from monthly to quarterly. If possible, the monthly data 

may be used to get more accurate results. This study used totally 56 

observations during the period 2001 to 2014; this range is quite limited to 

show the long term impact of these variables to China’s exports and imports. 

Future research should add more observation for analyzing.  

3. For the data of foreign income, it was selected eight countries or regions 

which are the main export trading partners of China to as the WGDP. And 

those partners use different currency, the average growth rate was used to 

analysis foreign income has correlation related with China’s exports in 

conveniently. In the future study, more partner countries should be added to 

examine the impact on exports.  

4. The weighted average tariff rate is used to represent dependent variable 

Tariff to investigate in this study. This paper did not divided sectors to 

examine how the tariff affects China’s imports.  

5. In this study, the OLS model is used to examine the macroeconomic factors 

impact on China’s exports and imports. Therefore, VAR model and VEC 

model were extensive using to analysis the factors impact on performance of 

exports and imports, which means OLS model might not the best 

econometric method to examine the impact on exports and imports. 
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APPENDIX 1 GARCH test of VOL 

GARCH test of REER 

Dependent Variable: REER   

Method: ML - ARCH (Marquardt) - Normal distribution 

Date: 05/25/16   Time: 14:43   

Sample: 2001Q1 2014Q4   

Included observations: 56   

Failure to improve Likelihood after 32 iterations 

Presample variance: backcast (parameter = 0.7) 

GARCH = C(2) + C(3)*RESID(-1)^2 + C(4)*GARCH(-1) 

     

     

Variable Coefficient Std. Error z-Statistic Prob.   

     

     

C 98.69012 0.325908 302.8159 0.0000 

     

     

 Variance Equation   

     

     

C 5.501003 5.177112 1.062562 0.2880 

RESID(-1)^2 1.399923 0.787222 1.778308 0.0754 

GARCH(-1) -0.245421 0.174652 -1.405204 0.1600 

     

     

R-squared -0.009261     Mean dependent var 97.65696 

Adjusted R-squared -0.009261     S.D. dependent var 10.83298 

S.E. of regression 10.88302     Akaike info criterion 6.977512 

Sum squared resid 6514.212     Schwarz criterion 7.122180 

Log likelihood -191.3703     Hannan-Quinn criter. 7.033599 

Durbin-Watson stat 0.060212    
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APPENDIX 2 Unit root test 

2.1 Augmented Dickey-Fuller Unit Root Test on lnX 

 

Null Hypothesis: LNX has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 5 (Automatic - based on SIC, maxlag=10) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -1.385628  0.8532 

Test critical values: 1% level  -4.152511  

 5% level  -3.502373  

 10% level  -3.180699  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNX)   

Method: Least Squares   

Date: 07/16/16   Time: 19:21   

Sample (adjusted): 2002Q3 2014Q4  

Included observations: 50 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     LNX(-1) -0.090440 0.065270 -1.385628 0.1732 

D(LNX(-1)) 0.192088 0.131259 1.463432 0.1508 

D(LNX(-2)) -0.257893 0.110025 -2.343952 0.0239 

D(LNX(-3)) -0.290388 0.105978 -2.740063 0.0090 

D(LNX(-4)) 0.611273 0.103013 5.933913 0.0000 

D(LNX(-5)) -0.431280 0.139719 -3.086764 0.0036 

C 1.122371 0.728973 1.539659 0.1311 

@TREND("2001Q1") 0.001975 0.002858 0.691046 0.4933 

     
     R-squared 0.764853     Mean dependent var 0.042430 

Adjusted R-squared 0.725662     S.D. dependent var 0.126652 

S.E. of regression 0.066337     Akaike info criterion -2.442496 

Sum squared resid 0.184824     Schwarz criterion -2.136572 

Log likelihood 69.06240     Hannan-Quinn criter. -2.325999 

F-statistic 19.51597     Durbin-Watson stat 1.979675 

Prob(F-statistic) 0.000000    

     
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

    84 

2.2 Augmented Dickey-Fuller Unit Root Test on D(lnX) 

 

Null Hypothesis: D(LNX) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -4.091463  0.0118 

Test critical values: 1% level  -4.152511  

 5% level  -3.502373  

 10% level  -3.180699  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNX,2)   

Method: Least Squares   

Date: 07/16/16   Time: 19:37   

Sample (adjusted): 2002Q3 2014Q4  

Included observations: 50 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

D(LNX(-1)) -1.392618 0.340372 -4.091463 0.0002 

D(LNX(-1),2) 0.566286 0.313816 1.804519 0.0782 

D(LNX(-2),2) 0.244116 0.241883 1.009230 0.3185 

D(LNX(-3),2) -0.093142 0.177307 -0.525317 0.6021 

D(LNX(-4),2) 0.498965 0.132295 3.771622 0.0005 

C 0.113447 0.035332 3.210901 0.0025 

@TREND("2001Q1") -0.001836 0.000784 -2.342395 0.0239 

     

     

R-squared 0.892220     Mean dependent var -0.003248 

Adjusted R-squared 0.877180     S.D. dependent var 0.191301 

S.E. of regression 0.067043     Akaike info criterion -2.437797 

Sum squared resid 0.193273     Schwarz criterion -2.170114 

Log likelihood 67.94492     Hannan-Quinn criter. -2.335861 

F-statistic 59.32653     Durbin-Watson stat 2.030805 

Prob(F-statistic) 0.000000    
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2.3 Augmented Dickey-Fuller Unit Root Test on lnM 

 

Null Hypothesis: LNM has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -1.186349  0.9030 

Test critical values: 1% level  -4.140858  

 5% level  -3.496960  

 10% level  -3.177579  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNM)   

Method: Least Squares   

Date: 07/16/16   Time: 19:40   

Sample (adjusted): 2001Q4 2014Q4  

Included observations: 53 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

LNM(-1) -0.101236 0.085334 -1.186349 0.2413 

D(LNM(-1)) 0.169775 0.126585 1.341189 0.1862 

D(LNM(-2)) -0.484806 0.128568 -3.770829 0.0004 

C 1.223196 0.945939 1.293102 0.2022 

@TREND("2001Q1") 0.002633 0.003629 0.725393 0.4717 

     

     

R-squared 0.337025     Mean dependent var 0.038328 

Adjusted R-squared 0.281777     S.D. dependent var 0.100066 

S.E. of regression 0.084804     Akaike info criterion -2.007351 

Sum squared resid 0.345205     Schwarz criterion -1.821475 

Log likelihood 58.19481     Hannan-Quinn criter. -1.935872 

F-statistic 6.100220     Durbin-Watson stat 1.974853 

Prob(F-statistic) 0.000473    
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2.4 Augmented Dickey-Fuller Unit Root Test on D(lnM) 

 

Null Hypothesis: D(LNM) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 1 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -8.724180  0.0000 

Test critical values: 1% level  -4.140858  

 5% level  -3.496960  

 10% level  -3.177579  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNM,2)   

Method: Least Squares   

Date: 07/16/16   Time: 19:41   

Sample (adjusted): 2001Q4 2014Q4  

Included observations: 53 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

D(LNM(-1)) -1.421040 0.162885 -8.724180 0.0000 

D(LNM(-1),2) 0.541633 0.119806 4.520916 0.0000 

C 0.101455 0.027610 3.674550 0.0006 

@TREND("2001Q1") -0.001572 0.000784 -2.005900 0.0504 

     

     

R-squared 0.619353     Mean dependent var -0.001304 

Adjusted R-squared 0.596048     S.D. dependent var 0.133983 

S.E. of regression 0.085156     Akaike info criterion -2.016188 

Sum squared resid 0.355327     Schwarz criterion -1.867486 

Log likelihood 57.42897     Hannan-Quinn criter. -1.959004 

F-statistic 26.57603     Durbin-Watson stat 2.019977 

Prob(F-statistic) 0.000000    
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2.5 Augmented Dickey-Fuller Unit Root Test on lnFDI 

 

Null Hypothesis: LNFDI has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -6.721699  0.0000 

Test critical values: 1% level  -4.133838  

 5% level  -3.493692  

 10% level  -3.175693  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNFDI)   

Method: Least Squares   

Date: 07/16/16   Time: 19:42   

Sample (adjusted): 2001Q2 2014Q4  

Included observations: 55 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

LNFDI(-1) -0.888060 0.132118 -6.721699 0.0000 

C 8.305912 1.229393 6.756107 0.0000 

@TREND("2001Q1") 0.017298 0.003020 5.727686 0.0000 

     

     

R-squared 0.466763     Mean dependent var 0.025373 

Adjusted R-squared 0.446254     S.D. dependent var 0.216680 

S.E. of regression 0.161240     Akaike info criterion -0.758838 

Sum squared resid 1.351921     Schwarz criterion -0.649347 

Log likelihood 23.86806     Hannan-Quinn criter. -0.716497 

F-statistic 22.75883     Durbin-Watson stat 1.931746 

Prob(F-statistic) 0.000000    
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2.6 Augmented Dickey-Fuller Unit Root Test on lnIPI 

 

 

Null Hypothesis: LNIPI has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -4.238274  0.0078 

Test critical values: 1% level  -4.148465  

 5% level  -3.500495  

 10% level  -3.179617  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNIPI)   

Method: Least Squares   

Date: 07/16/16   Time: 19:43   

Sample (adjusted): 2002Q2 2014Q4  

Included observations: 51 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

LNIPI(-1) -0.432127 0.101958 -4.238274 0.0001 

D(LNIPI(-1)) 0.704978 0.132646 5.314726 0.0000 

D(LNIPI(-2)) -0.162112 0.162994 -0.994587 0.3254 

D(LNIPI(-3)) 0.222858 0.145932 1.527138 0.1339 

D(LNIPI(-4)) 0.272510 0.136199 2.000825 0.0516 

C 2.390813 0.561743 4.256063 0.0001 

@TREND("2001Q1") 0.006412 0.001518 4.222616 0.0001 

     

     

R-squared 0.501927     Mean dependent var 0.015646 

Adjusted R-squared 0.434008     S.D. dependent var 0.030057 

S.E. of regression 0.022613     Akaike info criterion -4.613738 

Sum squared resid 0.022499     Schwarz criterion -4.348586 

Log likelihood 124.6503     Hannan-Quinn criter. -4.512416 

F-statistic 7.390071     Durbin-Watson stat 1.954017 

Prob(F-statistic) 0.000017    
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2.7 Augmented Dickey-Fuller Unit Root Test on GDPG 

 

 

Null Hypothesis: GDPG has a unit root  

Exogenous: Constant   

Lag Length: 4 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -2.890334  0.0535 

Test critical values: 1% level  -3.565430  

 5% level  -2.919952  

 10% level  -2.597905  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDPG)   

Method: Least Squares   

Date: 07/16/16   Time: 19:45   

Sample (adjusted): 2002Q2 2014Q4  

Included observations: 51 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

GDPG(-1) -0.635201 0.219767 -2.890334 0.0059 

D(GDPG(-1)) 0.077772 0.225885 0.344299 0.7322 

D(GDPG(-2)) -0.078671 0.181557 -0.433314 0.6669 

D(GDPG(-3)) -0.233136 0.144637 -1.611870 0.1140 

D(GDPG(-4)) 0.597076 0.120700 4.946773 0.0000 

C 2.556252 0.919130 2.781165 0.0079 

     

     

R-squared 0.993960     Mean dependent var 0.515046 

Adjusted R-squared 0.993289     S.D. dependent var 18.94165 

S.E. of regression 1.551691     Akaike info criterion 3.826698 

Sum squared resid 108.3485     Schwarz criterion 4.053972 

Log likelihood -91.58080     Hannan-Quinn criter. 3.913546 

F-statistic 1481.134     Durbin-Watson stat 1.967055 

Prob(F-statistic) 0.000000    
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2.8 Augmented Dickey-Fuller Unit Root Test on LnVOL 

 

 

Null Hypothesis: LNVOL has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -0.364085  0.9077 

Test critical values: 1% level  -3.555023  

 5% level  -2.915522  

 10% level  -2.595565  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNVOL)   

Method: Least Squares   

Date: 07/16/16   Time: 19:47   

Sample (adjusted): 2001Q2 2014Q4  

Included observations: 55 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

LNVOL(-1) -0.016970 0.046611 -0.364085 0.7172 

C 0.196767 0.528788 0.372109 0.7113 

     

     

R-squared 0.002495     Mean dependent var 0.004252 

Adjusted R-squared -0.016326     S.D. dependent var 0.037365 

S.E. of regression 0.037669     Akaike info criterion -3.684264 

Sum squared resid 0.075205     Schwarz criterion -3.611270 

Log likelihood 103.3173     Hannan-Quinn criter. -3.656036 

F-statistic 0.132558     Durbin-Watson stat 2.174231 

Prob(F-statistic) 0.717243    
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2.9 Augmented Dickey-Fuller Unit Root Test on D(LnVOL) 
 

 

 

Null Hypothesis: D(LNVOL) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -8.067648  0.0000 

Test critical values: 1% level  -3.557472  

 5% level  -2.916566  

 10% level  -2.596116  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNVOL,2)  

Method: Least Squares   

Date: 07/16/16   Time: 19:48   

Sample (adjusted): 2001Q3 2014Q4  

Included observations: 54 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

D(LNVOL(-1)) -1.152573 0.142864 -8.067648 0.0000 

C 0.004642 0.005142 0.902831 0.3708 

     

     

R-squared 0.555886     Mean dependent var 0.001364 

Adjusted R-squared 0.547345     S.D. dependent var 0.055983 

S.E. of regression 0.037665     Akaike info criterion -3.683842 

Sum squared resid 0.073770     Schwarz criterion -3.610176 

Log likelihood 101.4637     Hannan-Quinn criter. -3.655432 

F-statistic 65.08695     Durbin-Watson stat 1.980063 

Prob(F-statistic) 0.000000    
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2.10 Augmented Dickey-Fuller Unit Root Test on WGDPG 

 

Null Hypothesis: WGDPG has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=10) 
     

     

   t-Statistic   Prob.* 
     

     

Augmented Dickey-Fuller test statistic -4.084995  0.0022 

Test critical values: 1% level  -3.555023  

 5% level  -2.915522  

 10% level  -2.595565  
     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(WGDPG)   

Method: Least Squares   

Date: 07/16/16   Time: 19:50   

Sample (adjusted): 2001Q2 2014Q4  

Included observations: 55 after adjustments  
     

     

Variable Coefficient Std. Error t-Statistic Prob.   
     

     

WGDPG(-1) -0.459237 0.112420 -4.084995 0.0001 

C 0.563659 0.173929 3.240745 0.0021 
     

     

R-squared 0.239458     Mean dependent var 0.026945 

Adjusted R-squared 0.225109     S.D. dependent var 0.960164 

S.E. of regression 0.845213     Akaike info criterion 2.537229 

Sum squared resid 37.86237     Schwarz criterion 2.610223 

Log likelihood -67.77380     Hannan-Quinn criter. 2.565456 

F-statistic 16.68718     Durbin-Watson stat 1.765404 

Prob(F-statistic) 0.000150    
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2.11 Augmented Dickey-Fuller Unit Root Test on TARIFF 

Null Hypothesis: TARIFF has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 10 (Automatic - based on SIC, maxlag=10) 

     
     
   t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic -5.081535  0.0008 

Test critical values: 1% level  -4.175640  

 5% level  -3.513075  

 10% level  -3.186854  

     
     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TARIFF)   

Method: Least Squares   

Date: 07/16/16   Time: 19:51   

Sample (adjusted): 2003Q4 2014Q4  

Included observations: 45 after adjustments  

     
     

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

TARIFF(-1) -0.556987 0.109610 -5.081535 0.0000 

D(TARIFF(-1)) 0.109074 0.133326 0.818100 0.4194 

D(TARIFF(-2)) 0.109107 0.133326 0.818346 0.4192 

D(TARIFF(-3)) -0.171738 0.098945 -1.735686 0.0922 

D(TARIFF(-4)) 0.071420 0.098501 0.725072 0.4737 

D(TARIFF(-5)) -0.059526 0.098370 -0.605120 0.5494 

D(TARIFF(-6)) -0.057408 0.098049 -0.585506 0.5623 

D(TARIFF(-7)) -0.167928 0.046053 -3.646382 0.0009 

D(TARIFF(-8)) -0.046770 0.046069 -1.015225 0.3176 

D(TARIFF(-9)) -0.113906 0.042276 -2.694354 0.0111 

D(TARIFF(-10)) -0.114069 0.042286 -2.697559 0.0111 

C 5.400565 1.065420 5.068951 0.0000 

@TREND("2001Q1") 0.001262 0.000777 1.624673 0.1140 

     
     

R-squared 0.909736     Mean dependent var -0.026667 

Adjusted R-squared 0.875887     S.D. dependent var 0.115601 

S.E. of regression 0.040726     Akaike info criterion -3.327054 

Sum squared resid 0.053075     Schwarz criterion -2.805129 

Log likelihood 87.85872     Hannan-Quinn criter. -3.132486 

F-statistic 26.87635     Durbin-Watson stat 2.726739 

Prob(F-statistic) 0.000000    
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2.22 Augmented Dickey-Fuller Unit Root Test on REER 
 

Null Hypothesis: REER has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 2 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -1.666901  0.7520 

Test critical values: 1% level  -4.140858  

 5% level  -3.496960  

 10% level  -3.177579  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(REER)   

Method: Least Squares   

Date: 05/25/16   Time: 13:34   

Sample (adjusted): 2001Q4 2014Q4  

Included observations: 53 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

REER(-1) -0.087097 0.052251 -1.666901 0.1020 

D(REER(-1)) 0.222614 0.135438 1.643663 0.1068 

D(REER(-2)) -0.355441 0.136212 -2.609471 0.0121 

C 5.970896 4.333234 1.377931 0.1746 

@TREND("2001Q1") 0.104564 0.035456 2.949135 0.0049 

     

     

R-squared 0.281187     Mean dependent var 0.505409 

Adjusted R-squared 0.221286     S.D. dependent var 2.684587 

S.E. of regression 2.369007     Akaike info criterion 4.652408 

Sum squared resid 269.3854     Schwarz criterion 4.838284 

Log likelihood -118.2888     Hannan-Quinn criter. 4.723887 

F-statistic 4.694194     Durbin-Watson stat 1.948918 

Prob(F-statistic) 0.002805    
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2.23 Augmented Dickey-Fuller Unit Root Test on D(REER) 

 

Null Hypothesis: D(REER) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 1 (Automatic - based on SIC, maxlag=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -6.497064  0.0000 

Test critical values: 1% level  -4.140858  

 5% level  -3.496960  

 10% level  -3.177579  

     

     

*MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(REER,2)   

Method: Least Squares   

Date: 05/25/16   Time: 13:52   

Sample (adjusted): 2001Q4 2014Q4  

Included observations: 53 after adjustments  

     

     

Variable Coefficient Std. Error t-Statistic Prob.   

     

     

D(REER(-1)) -1.176338 0.181057 -6.497064 0.0000 

D(REER(-1),2) 0.387068 0.137310 2.818935 0.0069 

C -1.153399 0.727025 -1.586464 0.1191 

@TREND("2001Q1") 0.058876 0.022896 2.571445 0.0132 

     

     

R-squared 0.484808     Mean dependent var 0.162956 

Adjusted R-squared 0.453266     S.D. dependent var 3.261523 

S.E. of regression 2.411618     Akaike info criterion 4.670945 

Sum squared resid 284.9792     Schwarz criterion 4.819646 

Log likelihood -119.7800     Hannan-Quinn criter. 4.728128 

F-statistic 15.37007     Durbin-Watson stat 1.982215 

Prob(F-statistic) 0.000000    
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APPENDIX 3 Descriptive Statistics 

3.1 Descriptive statistics of original data   

 

X M FDI IPI REER VOL WGDPG GDPG TARIFF
Unit Million USD Million USD Million USD Index Index - % % %
 Mean 308581.3 266376.9 20801.43 399.6768 292.9709 85374.43 1.169328 3.914885 10.49286
 Median 300538.5 240805 20594.5 379.4 290.67 84579.08 1.232027 7.489607 9.8
 Maximum 645764 506192 32207 605.3 370.09 108420.4 3.54694 14.50662 15.3
 Minimum 58775 54528 7978 268.4 249.01 72129.86 -1.58623 -17.24182 9.8
 Std. Dev. 176305.1 151224.1 7221.625 99.2304 32.49893 9937.763 1.013781 10.95633 1.48175
 Skewness 0.206169 0.230045 0.118037 0.511768 0.540421 0.655262 -0.58765 -0.96014 2.516522
 Kurtosis 1.815881 1.650322 1.601273 2.185287 2.307798 2.466671 4.005223 2.256716 8.315347

 Jarque-Bera 3.668373 4.744395 4.695057 3.993228 3.843845 4.671133 5.580873 9.893211 125.0304
 Probability 0.159743 0.093276 0.095605 0.135794 0.146325 0.096756 0.061394 0.007107 0

 Sum 17280555 14917108 1164880 22381.9 16406.37 4780968 65.48237 219.2336 587.6
 Sum Sq. Dev. 1.71E+12 1.26E+12 2.87E+09 541567 58089.94 5.43E+09 56.52638 6602.26 120.7571

 Observations 56 56 56 56 56 56 56 56 56
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3.2 Descriptive statistic of testing data 

 

 

 

 

 

 

 

 

 

 

 

 

D(LNX) D(LNM) LNFDI LNIPI D(LNREER) D(LNVOL) WGDPG GDPG TARIFF
 Mean 0.043577 0.04012 9.895063 5.966045 0.004333 0.004252 1.195654 4.299553 10.40545
 Median 0.068598 0.041144 9.940639 5.944373 0.002024 0.006622 1.260664 7.592303 9.8
 Maximum 0.209092 0.278569 10.37994 6.405724 0.077304 0.095486 3.54694 14.50662 15.3
 Minimum -0.367329 -0.303021 9.208639 5.592478 -0.047167 -0.096961 -1.58623 -16.87507 9.8
 Std. Dev. 0.124025 0.098937 0.351799 0.243352 0.026239 0.037365 1.003621 10.66885 1.341837
 Skewness -0.91714 -0.887342 -0.159584 0.152683 0.055752 -0.20734 -0.64031 -1.022766 2.790155
 Kurtosis 3.567709 5.879041 1.667553 1.948917 3.133531 3.568572 4.230404 2.406528 10.19864

 Jarque-Bera 8.449096 26.21296 4.302105 2.745471 0.069354 1.13491 7.227681 10.39594 190.1172
 Probability 0.014632 0.000002 0.116362 0.253413 0.965917 0.566966 0.026948 0.005528 0

 Sum 2.396718 2.206619 544.2285 328.1325 0.238329 0.233858 65.76097 236.4754 572.3
 Sum Sq. Dev. 0.830638 0.528586 6.683164 3.197885 0.037178 0.075393 54.39176 6146.516 97.22836

 Observations 55 55 55 55 55 55 55 55 55



 

    98 

APPENDIX 4 Heteroskedasticity Test 

4.1 White test result of Model 1 

Heteroskedasticity Test: White  

     

     
F-statistic 1.062433     Prob. F(20,34) 0.4264 

Obs*R-squared 21.15302     Prob. Chi-Square(20) 0.3882 

Scaled explained SS 14.13347     Prob. Chi-Square(20) 0.8237 

     

     
     

Test Equation:    

Dependent Variable: RESID^2   

Method: Least Squares   

Date: 07/17/16   Time: 16:21   

Sample: 2001Q2 2014Q4   

Included observations: 55   

     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
C -0.259169 1.122264 -0.230934 0.8187 

LNFDI^2 -0.016828 0.033579 -0.501144 0.6195 

LNFDI*D(LNREER) -0.235291 0.303783 -0.774535 0.4440 

LNFDI*D(LNVOL) 0.014194 0.230334 0.061623 0.9512 

LNFDI*WGDPG -0.002719 0.010111 -0.268932 0.7896 

LNFDI*LNIPI 0.058334 0.094832 0.615134 0.5426 

LNFDI -0.014069 0.271041 -0.051909 0.9589 

D(LNREER)^2 -0.429273 1.574480 -0.272645 0.7868 

D(LNREER)*D(LNVOL) -1.277515 1.962308 -0.651027 0.5194 

D(LNREER)*WGDPG -0.062488 0.067651 -0.923679 0.3622 

D(LNREER)*LNIPI 0.153942 0.418557 0.367792 0.7153 

D(LNREER) 1.463048 1.244861 1.175269 0.2481 

D(LNVOL)^2 0.791872 0.910338 0.869866 0.3905 

D(LNVOL)*WGDPG 0.034700 0.040289 0.861271 0.3951 

D(LNVOL)*LNIPI 0.022768 0.303935 0.074912 0.9407 

D(LNVOL) -0.267778 1.130835 -0.236797 0.8142 

WGDPG^2 0.001249 0.000943 1.324467 0.1942 

WGDPG*LNIPI 0.006188 0.014811 0.417763 0.6787 

WGDPG -0.012748 0.048366 -0.263567 0.7937 

LNIPI^2 -0.059059 0.073311 -0.805600 0.4261 

LNIPI 0.119072 0.336736 0.353606 0.7258 

     

     
R-squared 0.384600     Mean dependent var 0.004850 

Adjusted R-squared 0.022601     S.D. dependent var 0.006351 

S.E. of regression 0.006279     Akaike info criterion -7.020689 

Sum squared resid 0.001340     Schwarz criterion -6.254252 

Log likelihood 214.0689     Hannan-Quinn criter. -6.724301 

F-statistic 1.062433     Durbin-Watson stat 2.196156 

Prob(F-statistic) 0.426406    
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4.2 White test result of Model 2 

 

Heteroskedasticity Test: White  

     

     
F-statistic 0.590659     Prob. F(20,34) 0.8923 

Obs*R-squared 14.18204     Prob. Chi-Square(20) 0.8211 

Scaled explained 

SS 
41.66820     Prob. Chi-Square(20) 0.0031 

     

     
Test Equation:    

Dependent Variable: RESID^2   

Method: Least Squares   

Date: 06/03/16   Time: 18:02   

Sample: 2001Q2 2014Q4   

Included observations: 55   

     

     
Variable Coefficient Std. Error t-Statistic Prob.   

     

     
C -0.212093 0.257604 -0.823330 0.4161 

D(LNFDI)^2 0.070896 0.072053 0.983950 0.3321 

D(LNFDI)*D(L

NREER) 
1.473979 1.203485 1.224759 0.2291 

D(LNFDI)*D(L

NVOL) 
-1.637892 0.822384 -1.991638 0.0545 

D(LNFDI)*GDP -0.004201 0.003004 -1.398423 0.1710 

D(LNFDI)*TAR

IFF 
0.020706 0.016888 1.226078 0.2286 

D(LNFDI) -0.180402 0.168749 -1.069055 0.2926 

D(LNREER)^2 1.850131 4.504462 0.410733 0.6838 

D(LNREER)*D(

LNVOL) 
-6.379566 8.952849 -0.712574 0.4810 

D(LNREER)*G

DP 
-0.019325 0.020680 -0.934443 0.3567 

D(LNREER)*T

ARIFF 
0.240402 0.212100 1.133438 0.2650 

D(LNREER) -2.453265 2.164239 -1.133546 0.2649 

D(LNVOL)^2 4.959499 5.080426 0.976197 0.3359 

D(LNVOL)*GD

P 
0.024686 0.017788 1.387823 0.1742 

D(LNVOL)*TA

RIFF 
-0.087695 0.288568 -0.303895 0.7631 

D(LNVOL) 0.970694 2.923849 0.331992 0.7419 

GDP^2 -0.000121 7.74E-05 -1.560763 0.1278 

GDP*TARIFF -0.001154 0.000909 -1.269330 0.2129 

GDP 0.011239 0.009003 1.248382 0.2204 

TARIFF^2 -0.001264 0.001828 -0.691509 0.4939 

TARIFF 0.035821 0.044137 0.811576 0.4227 

     

     
R-squared 0.257855     Mean dependent var 0.007231 

Adjusted 

R-squared 
-0.178700     S.D. dependent var 0.019855 

S.E. of 

regression 
0.021556     Akaike info criterion -4.553619 

Sum squared 

resid 
0.015799     Schwarz criterion -3.787182 

Log likelihood 146.2245     Hannan-Quinn criter. -4.257232 

F-statistic 0.590659     Durbin-Watson stat 2.162744 

Prob(F-statistic) 0.892267    
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APPENDIX 5 Regression 

5.1 Regression results of Model 1 

 

Dependent Variable: D(LNX)   

Method: Least Squares   

Date: 07/17/16   Time: 16:31   

Sample (adjusted): 2001Q2 2014Q4  

Included observations: 55 after adjustments  

     
     

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

C -0.191611 0.420213 -0.455985 0.6504 

LNFDI -0.041068 0.086032 -0.477355 0.6352 

D(LNREER) -2.071985 0.608410 -3.405573 0.0013 

D(LNVOL) -0.191904 0.421700 -0.455073 0.6511 

WGDPG 0.036697 0.015474 2.371499 0.0217 

LNIPI 0.101822 0.124432 0.818292 0.4172 

     
     

R-squared 0.363439     Mean dependent var 0.043577 

Adjusted R-squared 0.298484     S.D. dependent var 0.124025 

S.E. of regression 0.103879     Akaike info criterion -1.588511 

Sum squared resid 0.528751     Schwarz criterion -1.369530 

Log likelihood 49.68406     Hannan-Quinn criter. -1.503829 

F-statistic 5.595235     Durbin-Watson stat 2.254633 

Prob(F-statistic) 0.000372    
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5.2Regression results of Model 2  

 

Dependent Variable: D(LNM)   

Method: Least Squares   

Date: 07/17/16   Time: 16:21   

Sample (adjusted): 2001Q2 2014Q4  

Included observations: 55 after adjustments  

     
     

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

C 0.009276 0.423869 0.021885 0.9826 

LNFDI 0.006187 0.037032 0.167066 0.8680 

D(LNREER) -1.645733 0.454184 -3.623492 0.0007 

D(LNVOL) -0.532814 0.300463 -1.773308 0.0824 

GDPG 0.002891 0.001052 2.748229 0.0084 

TARIFF -0.003211 0.009317 -0.344605 0.7319 

     
     

R-squared 0.454287     Mean dependent var 0.040120 

Adjusted R-squared 0.398603     S.D. dependent var 0.098937 

S.E. of regression 0.076726     Akaike info criterion -2.194488 

Sum squared resid 0.288456     Schwarz criterion -1.975506 

Log likelihood 66.34841     Hannan-Quinn criter. -2.109806 

F-statistic 8.158173     Durbin-Watson stat 1.947962 

Prob(F-statistic) 0.000012    

     
     

 

 

 
 


