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Abstract

    This research takes on the demand-side perspective to investigate how it influences export performance and thereby fills the incompleteness of international business and trade theories where only supply-side factors have been emphasized.  The empirical study uses panel data for 10 industries and 10 countries over the period 1989-1999 to explore the impact of two demand-driven variables of the host country, namely consumer confidence and purchasing power.  The results indicate that demand-driven variables indeed have significant influence on export performance, and the extent of influence varies across industries and countries.

1. Introduction

    Export activity is the most important source for successful economic growth in many countries including developing and less-developed ones.  Export performance has received much attention in the international business and economics fields from scholars, who developed the mainstream of research in the literature concerning the determinants of export performance.  Despite abundant research on export performance in recent decades, most studies adopted the theories of international trade (e.g. factor endowment theory) or international business (e.g. eclectic theory) as a basis to construct the framework of export performance.

    According to the traditional international trade theories, comparative advantage determines a country’s import-export pattern and factor endowment further explains the linkage between import-export pattern and industrial structures.  The Heckscher-Ohlin theorem states that a country will export the commodities which use more intensively the country’s more abundant factor.  Among all the assumptions behind this theorem, homogeneity of two countries demand is the most critical assumption that elicits some criticism from a marketing perspective.  The failure to consider the impact of demand-side determinants on export performance is an issue that should be addressed to fill the theoretical gap.

    From the viewpoint of international business theories, the key successful factors of a firm’s export activities consist of many dimensions such as firm-specific characteristics, management skills, manufacturing efficiency, financial resources and marketing strategies (Christensen, Rocha, and Gertner, 1987; Aaby and Slater, 1989; Bonaccorsi, 1992; Dominguez and Sequeira, 1993; Madsen, 1994).  In an overview of the literature related to export marketing, we discovered that most of these studies were also investigated from the supply-side angle and seldom mentioned the demand-driven forces in foreign markets.  Since demand from foreign markets is one of the great driving forces behind export activities, the neglect of foreign market demand-side factors could be called a serious shortcoming in the research on export performance. 

    Undoubtedly, consumer's purchasing ability in the host country is one of the most important driving forces influencing demand for imported goods.   Many scholars further pointed out that consumer attitudes, expectations, and intentions also have a role in market demand (Katona, 1951, 1979a, 1979b; Tobin, 1959; Juster, 1964; Granger, 1980; Breuss and Wuger, 1986).  The rationale is that changes in attitude may precede actual behavior and may also be able to capture a variety of factors that are often not reflected by macroeconomic measures such as income, unemployment, and gross national product.  Therefore, we can remedy the shortcomings in previous export performance research by incorporating demand factors, namely consumer's purchasing ability and attitudes, into the analytical model.

    In recent years, although some research in the marketing field has proved the predictability of these two demand factors on the sales at the industry or firm level (Kumar, Leone, and Gaskins, 1995; Allenby, Jen, and Leone, 1996), little is known about the influence of consumer attitudes on export performance.  In addition, most of the literature is devoted to comparative studies of export performance among manufacturers of a certain type or within a certain region.  Cross-industry and cross-national comparative research is lacking, and this causes manufacturers or the government to have no means of knowing the relative performances of different industries and the differences between countries in their competitive positions when they are setting export policy.  Inability to grasp future changes in export performance for each industry or neglect of other competitive nations’ export activities in a given market will cause inherent bias in the setting of strategy.

    This research aims to explore the relationships between consumer attitudes in the host market and export performance of exporting countries.  Combining longitudinal and cross-sectional data, this empirical study uses a SUR (Seemingly Unrelated Regression) model to (1) uncover the impact of host-country demand factors on a given nation’s export performance across industries, and (2) compare the influences of host-country demand factors on a given industry’s export performance across countries.  Based on the estimation results from the SUR model, we construct an industry portfolio analysis and a country competitive positioning map by using the clustering methodology.  The former will help us understand the different important roles of industries in a given country, and the latter will increase our knowledge of each exporting nation's competitive position in the host country.
    This paper is organized as follows.  The next section reviews the literature concerning the influence of consumer attitudes on economic activities and relates the consumer attitudes of a host country to the export performance of exporters.  The data is described and then followed by a section that discusses the models and variables and reports the empirical results.  The final section summarizes major findings and indicates some managerial implications.

2. Determinants of Export Performance

    Several predicting variables have been identified in the export marketing literature as important influences on export performance.  Christensen, Rocha, and Gertner (1987) observed samples of successful and failed exporting companies and compared differences between the two groups in their particular organizational characteristics, export strategies, and company perceptions.  Aaby and Salter (1989) attempted to systematically categorize the influence factors discovered in past research in order to establish a comprehensive model of factors influencing export performance.  In their review article, they divided the factors influencing export performance into two domains: the external environmental domain (including macroeconomic factors, social factors, natural factors, cultural factors, and political factors) and the management domain (including the manufacturer’s special characteristics, competitiveness, and strategy).  This comprehensive scheme was applied by Dominguez and Sequeira (1993) to investigate the roles of export strategies and firm characteristics on exporters’ performance.  The study was conducted by a cross-national survey of firms in Central America and the empirical results showed that the factors influencing export performance included a firm’s characteristics, competitiveness, strategies, and environmental factors.

    However, it is surprising that in previous investigations of the factors influencing export performance, regardless of whether the focus is on external environmental factors or internal company management factors, all the research is based on a supply-side point of view.  Very rarely does it discuss the other driving force behind the supply and demand equilibrium, i.e. determining factors on the demand-side.

    From the perspective of Psychological Economics, Katona (1951, 1979a, 1979b) proposed that the factors influencing consumer purchasing include an objective dimension of “ability to buy” and a subjective dimension of “willingness to buy”.  The roles of these two dimensions in determining demand can been seen by considering a (Marshallian) demand function as the point of departure, in which the quantity demanded (q) is a function of prices (p) and total expenditure (x): q = f(p,x).  The total expenditure is further determined by personal income (I) and expectation or confidence (c) about one's income in the future: x = g(I,c).  Therefore we can rewrite the demand function in the following way:

q = f(p,x)

= f(p,g(I,c))

= f’(h(p,I),c),
(1)

where h(p,I) represents the objective factor of ability to buy that was referred to by Katona (1951, 1979a, 1979b).  The variable c represents the subjective factor of consumer confidence in the future state of the economy.

    Many scholars invoke the above-mentioned framework, using the Consumer Confidence Index provided by the Survey Research Center at the University of Michigan as a predicting variable representing c in Equation (1) (Tobin, 1959; Juster, 1964; Granger, 1980; Breuss and Wuger, 1986; Allenby, Jen, and Leone, 1996).  They believe that changes in consumer attitudes toward economic activity will influence actual buying behavior.  Moreover, they also believe that consumers really can perceive factors that overall economic indexes are unable to reflect.  Carroll, Fuhrer, and Wilcox (1996) discovered that in the three months after the Persian Gulf War, the Consumer Confidence Index fell to its lowest level since the economic recession of 1981 to 1982.  This showed that a correlation exists between consumers’ confidence in the economy and their actual consumption.  The Consumer Confidence Index predicts future changes in consumer spending with a high degree of accuracy, and it does indeed possess information that is not revealed by traditional economic indexes.

    Bram and Ludvigson (1998) also discovered that in recent years policy makers and economic forecasters have been very interested in the influence U.S. consumers’ attitudes have on U.S. economic activity.  Insufficient household confidence has already been used to explain why the U.S. economy was in recession from 1990 to 1991.  Kumar, Leone, and Gaskins (1995) and Allenby, Jen, and Leone (1996) applied the framework of Psychological Economics to marketing research.  They believed that the earlier literature neglects consumers’ psychological factors when establishing marketing response (performance) models.  Specifically, their investigation concluded that there is a significant relationship between sales, consumer confidence and purchasing power.

    Clearly the Consumer Confidence Index has already become a new kind of market demand-side index.  The University of Michigan and the NCB (National Conference Board) are both engaged in research on the U.S. Consumer Confidence Index.  The Consumer Confidence Index released by the University of Michigan has already been compiled into the report, “Leading Composite Indexes”, printed by the Bureau of Economic Analysis of the U.S. Department of Commerce.

    Viewing the above literature, the implication for international marketing practitioners is that they should recognize the importance of demand-side factors in the host country when evaluating their export performance.  While tremendous advances have been made in understanding the determinants of export performance, the lack of consideration of demand-side factors calls for research attention.  To the best of our knowledge, there have been no such research attempts exploring the relationship between host-country demand factors and export performance.  Therefore, our research tries to fill this gap by investigating the effect of consumer confidence and purchasing power in the host country (the U.S.) on the performance of Taiwan’s exports to the U.S.  Furthermore, we extend this framework to cross-national export performance comparisons for a given industry.  In this way we try to understand the international competitive position of each country in the U.S. market.  Cross-industry and cross-national comparative research will help manufacturers and governments comprehend the relative performances of different industries and the differences among countries’ competitive positions in the global arena when they are setting export policy.

3. Data

    Since the types of products imported by the U.S. are numerous and varied, and at the same time there have been changes in the product codes for each product category, selecting industries is rather difficult.  As a first step this research selected relatively representative products of various industries from the U.S. Merchandise Trade Data (Foreign Trade Statistic Report- Imports (IM145) Monthly, issued by Foreign Trade Division, U.S. Census Bureau, U.S. Department of Commerce).  We then selected the data for successive months from January 1989 to December 1999 on customs code numbers (Harmonized System) and values of exports to the U.S. for product types that had unchanged codes.  In the end we had a total of 80 complete product types covering 19 countries (including Australia, Canada, China, France, Germany, Holland, Hong Kong, Indonesia, Italy, Japan, Korea, Malaysia, Mexico, Singapore, Sweden, Switzerland, Taiwan, Thailand, and the UK).  Among the 80 industries, we selected as material for the analysis of industry-level export performance those ten which on average over the 11 years provided the largest portion of the total value of U.S. imports from Taiwan (see Table 1).  Meanwhile, for the country-level export performance, we took the 3-layer printed circuits industry as our object because it provided the largest portion of U.S. imports from Taiwan among the ten above-mentioned industries.

[Insert Table 1 Here.]

    The indicators most commonly used to assess export performance include export value, export growth rate, and export profit rate.  Among these, export value is widely adopted by many scholars because it covers both export volume and unit prices of export products (Diamantopoulos and Inglis, 1988; Seifert and Ford, 1989; Dominguez and Sequeira, 1991).  This research selected export value as the indicator to assess export performance, and we used the U.S. Import Price Index (IPI), taking 1985 as the base year, for adjustment in order to obtain real export values.  IPI data were taken from the report, “International Financial Statistics”, distributed by the International Monetary Fund.

    We took the ratio of U.S. Personal Disposable Income to the U.S. Consumer Price Index as the measurement for purchasing power.  Data for personal disposable income were taken from the statistics report published by the Bureau of Economic Analysis at the U.S. Department of Commerce.  The Consumer Price Index (using 1985 as the base year) was taken from the report, “International Financial Statistics”, distributed by the International Monetary Fund.  The measurement for consumer confidence was assessed using the Index of Consumer Sentiment published by the University of Michigan.  In the following, CPP represents the variable for purchasing power and CCI represents the variable for consumer confidence.

4. Models and Empirical Results

    In order to understand the influence of U.S. consumer purchasing power and consumer confidence on the export performance of Taiwan’s various industries as well as the relative international competitive positions of the key countries that export to the U.S., we set two main research topics.  First, for industry-level export performance analysis, we investigate how the values of exports to the U.S. from different industries in Taiwan are influenced by U.S. consumer purchasing power and consumer confidence.  Second, for country-level export performance analysis under a given industry, we compare different countries that export to the U.S., examining differences in the influence of U.S. consumer purchasing power and consumer confidence on the value of each nation’s exports.  The models and results for each of the two main topics are as follows:

Industry-level Export Performance

    We select ten industries in Taiwan and observe them over 132 periods.  Then for each industry we establish a regression model (i = 1, …, 10) as shown in Equation (2):

yi,t=Xi,ti+i,t
(2)
where yi,t is the log export value to the U.S. from Taiwan’s ith industry during period t (t = 1, …, 132); Xi,t are the (logged) explanatory variables previously discussed along with a lagged dependent variable to account for seasonal effects; i are regression coefficients representing the sensitivity of explanatory variables to the export value; and i,t is the error term.

    Since we want to observe how a certain percentage change in the explanatory variable causes a certain percentage change in the dependent variable, this research does a natural log transformation on the dependent variable and the explanatory variables.  Furthermore, we use lagged dependent variables as control variables to take into account other factors on the supply side (such as special characteristics of each industry and other macroeconomic factors).

    The data structure handled by this research is panel data that includes both longitudinal and cross-sectional data.  Thus it is necessary to deal with the autocorrelation problem in the error terms, the most frequently encountered problem in time-series analysis.  Many researchers widely use Equation (3), the most generalized first-order autoregressive process (AR(1)) to adjust the error terms.

i,t =(ii,t-1 +i,t
i,t ~ N(0,i2)
(3)
    This research stacks Equations (2) and (3) and uses a SUR model (Zellner, 1962) to estimate ten regression models simultaneously.  The empirical results are reported in Table 2 and Table 3.  Table 2 shows that there exists significant correlation among various industries’ export values.  Furthermore, the CPP and CCI are highly correlated with several industries’ export values.

[Insert Table 2 Here.]

    To check whether there is a problem of collinearity between the independent variables, we use the VIF (Variance Inflation Factor) test (Belesley, Kuh and Welsch, 1980).  After testing we find that the VIF values for CPP are between 3.297 and 4.930, and the VIF values for CCI are between 3.307 and 3.587.  By the results of the above tests, we see that the VIF values are less than ten, so there is no collinearity problem.

    Table 3 shows all ten regression models pass the Durbin-Watson (DW) test that means there is no autocorrelation in the error terms adjusted by the AR(1) process.  Among these ten industries, five are clearly influenced by U.S. consumer purchasing power.  They are the footwear, luggage-lock, printed circuits (plastic/glass), vehicle sound signaling equipment (except horns) and calculator industries.  The export values of luggage locks and printed circuits are positively influenced by U.S. consumer purchasing power.  If U.S. consumer purchasing power rises by 1%, then the value of exports to the U.S. from Taiwan’s luggage-lock industry increases by 2.63%, and the value of exports to the U.S. from Taiwan’s printed circuits industry rises by 1.17%.  The export values of footwear, vehicle sound signaling equipment and calculators are negatively influenced by U.S. consumer purchasing power.  When consumer purchasing power rises by 1%, the export values of these three industries fall by 3.11%, 5.22% and 10%, respectively.

    In terms of consumer confidence, four of ten industries show significant regression coefficients.  They are the footwear, luggage-lock, printed circuits and calculator industries.  The luggage-lock and calculator industries are positively influenced by U.S. consumer confidence.  When U.S. consumer confidence rises by 1%, the export values of these two industries will rise by 1.23% and 3.56%, respectively.  The footwear and printed circuits industries are negatively influenced by U.S. consumer confidence.  When U.S. consumer confidence rises by 1%, the export values of these two industries will fall by 2.68% and 0.47%, respectively.

[Insert Table 3 Here.]

    The estimated values of the coefficients in the above-mentioned SUR model represent the influence of U.S. consumer purchasing power and consumer confidence on each industry.  To further investigate this influence structure, we use the estimated CPP and CCI regression coefficients for each industry as entry data and then undertake a cluster analysis to group these industries according to the degree of impact they receive.  Between groups the differences in impact received will be greatest, while within a group the degree of impact will be similar.  In this way, we can analyze the portfolio of Taiwan exporting industries to develop some insights for export and industry policies.  To decide on the number of groups, we perform Hierarchical Cluster Analysis to observe the variation of within-group agglomeration coefficients.  We find that when the number of groups is reduced from four to three, the agglomeration coefficient suddenly rises sharply (from 9.183 to 23.710), showing that the differences within groups are too large and the clustering is inappropriate.  Therefore the most suitable number of groups is defined to be four.  After deciding on the number of groups, we use K-Means Cluster Analysis to divide the industries into groups.  The results are shown in Table 4.

[Insert Table 4 Here.]

    The results of the cluster analysis can be summarized as follows: (1) The members of the first group include 3-layer printed circuits, luggage locks, printed circuits (plastic/glass), chess, and women's dresses (knitted).  This group is influenced to a relatively positive degree by U.S. consumer purchasing power but is influenced to just a marginal degree by consumer confidence.  (2) The member of the second group includes the calculator industry only.  This group is influenced to a relatively great negative degree by U.S. consumer purchasing power.  However, it is influenced to a relatively positive degree by consumer confidence.  (3) The members of the third group include the footwear, digital electronic scales, and vehicle sound signaling equipment industries.  This group is negatively influenced to a significant degree by U.S. consumer purchasing power and consumer confidence.  (4) The member of the fourth group includes the girls' blanket sleepers industry only.  This group is positively influenced to a relatively great degree by U.S. consumer purchasing power but is negatively influenced to a great degree by consumer confidence.  The differences between groups in the influence of U.S. consumer purchasing power and consumer confidence are proven by analysis of variance, where the p-values for CPP and CCI are significant at the 0.05 level.  The strategic implications will be discussed in detail later.

Country-level Export Performance

This research also aims to study how purchasing power and consumer confidence influence the export performance of each of the primary countries exporting to the U.S. for a given industry (in our case, the 3-layer printed circuits industry is chosen as the research object).  In this way, we can investigate the competitive position of each of the primary exporting countries for that industry.  We select ten primary countries including Taiwan, Japan, Hong Kong, Germany, Korea, Canada, Singapore, China, Thailand, and the UK (in descending order of import share).  The data spans a 132-month period from January 1989 to December 1999.  For each country we set up a regression model (i = 1, …., 10) similar to the one in Equation (2), that is,

yi,t=Xi,ti+i,t
(4)
where yi,t is the log export value to the U.S. from the ith country during period t (t = 1, …, 132) for the 3-layer printed circuits industry and the definitions of Xi,t, i, and i,t are all the same as before.

    By establishing the SUR model, the estimated value (i) represents the impact of the host country’s purchasing power and consumer confidence on the export performance for the ith country.  The correlation between the values of exports to the U.S. of each country’s 3-layer printed circuits industry, CPP and CCI is reported in Table 5.  We discover that among the ten countries with the most exports, there is significant correlation between all the countries, with the exception of there being no significant correlation between Hong Kong and the UK.  The values of exports to the U.S. of 3-layer printed circuits in all ten countries also display a significant positive correlation with both U.S. consumer purchasing power and consumer confidence.  Once again, this study uses the VIF test and its result shows that there is no problem of collinearity between the explanatory variables.

[Insert Table 5 Here.]

    Table 6 reports the estimation results of the SUR model.  Among the ten countries with the greatest exports to the U.S. of 3-layer printed circuits, seven of them are significantly positively influenced by U.S. consumer purchasing power, but the magnitude of influence varies.  They are Taiwan (1.12%), Hong Kong (3.47%), Korea (4.27%), Canada (6.80%), Singapore (9.12%), China (12.19%) and Thailand (14.10%).  However, as for the factor of U.S. consumer confidence, the countries that are significantly influenced by this are only China (5.23%) and the UK (2.87%), and both of these countries are positively influenced.

    From the above results, we see that in general, the higher the percentage of U.S. imports that a country provides, the lower the degree of influence U.S. consumer purchasing power has on that country.  For example, when U.S. consumer purchasing power rises by 1%, exports to the U.S. from Taiwan, the country providing the largest proportion of U.S. imports, rise by 1.11%.  But exports to the U.S. from Thailand, which ranks number nine in the value of U.S. imports that it provides, rise by 14.10%.  However if U.S. consumer purchasing power falls by 1%, the value of Taiwan’s exports to the U.S. of 3-layer printed circuits only falls by 1.11%, whereas the value of Thailand’s exports falls by as much as 14.10%.  This shows that changes in purchasing power in the U.S. market influence the value of Thailand’s exports to the U.S to a great extent.  This may be because the U.S. market is already deeply dependent on the 3-layer printed circuits exported by Taiwan, so regardless of whether the U.S. CPP is rising or falling, the influence on the value of Taiwan’s exports is limited.

[Insert Table 6 Here.]

    In addition, we can use the estimated regression coefficients for each country’s purchasing power and consumer confidence as entry data and then undertake a cluster analysis to separate the primary countries exporting to the U.S. into groups.  In this way, we can clarify the international competitive positions among various countries under a given industry.  We apply the same cluster analysis procedure that we used for the industry-level export performance analysis.  It is found that when the number of groups is reduced from three to two, the agglomeration coefficient suddenly rises sharply (from 12.074 to 38.349), showing that the differences within groups are too large and the clustering is inappropriate.  Therefore the most suitable number of groups is defined to be three.  After deciding on the number of groups, we use K-Means Cluster Analysis to divide the countries into groups.  The results are shown in Table 7.

[Insert Table 7 Here.]

    From the cluster centroids of the groups in Table 7, we see that, on average, all three groups of countries are positively influenced by U.S. consumer purchasing power and consumer confidence.  The results of the cluster analysis are as follows: (1) The members of the first group include Taiwan, Japan, Hong Kong, Germany, Korea and the UK, which provide a relatively large portion of the U.S. imports in this product category (except the UK).  This group of countries is influenced relatively little by U.S. consumer purchasing power and consumer confidence.  (2) The members of the second group include Canada and Singapore.  This group is influenced to a medium degree by U.S. consumer purchasing power and consumer confidence.  (3) The members of the third group include China and Thailand, which provide a relatively small portion of the U.S. imports in this product category.  This group is influenced to a relatively great degree by U.S. consumer purchasing power and consumer confidence.  Analysis of variance also shows that there are significant differences between groups in the influence of U.S. consumer purchasing power and consumer confidence.

5. Conclusion and Managerial Implications

    This study attempts to explain possible changes in the values of exports to the U.S. by means of U.S. consumer purchasing power and consumer confidence.  The differences in the signs and magnitudes of the regression coefficients warrant further study and will shed some lights on export activity management.

    According to the information provided by Table 3 and Table 4, we plot each industry on the map as shown in Figure 1 by its regression coefficients and cluster membership.  The results imply that there are two aspects that could be elaborated from the macro-level point of view.  First, Figure 1 shows that there are four distinct groups approximately evenly located in the four quadrants.  That means, if the U.S. market is booming (both CPP and CCI are rising), the export values of Group I will increase and those of Group III will decrease accordingly.  On the other hand, if the U.S. market is in recession (both CPP and CCI are falling), the changes in export values of Group I and Group III will be reversed.  As a result, although fluctuation of demand in the US market will impact Taiwan exporting industries differently, the total export values will remain relatively stable as a whole.  Second, Figure 1 reveals another phenomenon.  Some of the industries are close to the origin or axes meaning that either the coefficients of CPP or those of CCI are close to zero.  The impacts of CPP and CCI on those industries are negligible.  But for those industries that are far away from the origin or axes, the impacts will be significant.  Therefore, balancing the degree of impacts can reduce the volatility in aggregate export values caused by the economic dynamics in the host country.  It is important for newly industrialized countries such as Taiwan to pursue the stability of exports to sustain their economic growth.

[Insert Figure 1 Here.]

    For the authorities in newly industrialized countries, recognizing their chief rivals is also critical in developing export policy.  To explore potential competitors among the primary countries exporting to the U.S. market for 3-layer printed circuits, we sketch each country on the map as shown in Figure 2 by its regression coefficients and cluster membership.  The results indicate that there are three competing groups.  Among the ten countries with the greatest exports to the U.S. of 3-layer printed circuits, the competitive relationship between Taiwan, Japan, Hong Kong, Germany, Korea and the UK is relatively close.  The major rival of Canada would be Singapore, while China and Thailand compete against each other in the U.S. market.  Thus when the government or manufacturers are planning export strategy, the countries in the same group can be taken as a reference basis in order to achieve effective implementation of the strategy.

[Insert Figure 2 Here.]

    Unlike earlier literature, which generally used factors of domestic-level influence to undertake export performance comparisons between manufacturers or between regions, this study employs the demand-side factors of host-country purchasing power and consumer confidence as variables to undertake cross-industry and cross-national comparisons.  We hope to use these kinds of comparisons to better understand the relative performances of different industries and the relative competitive positions of different countries, thereby aiding manufacturers and the government to deploy resources more efficiently when setting strategy and policy.
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Table 1

The Codes and Contents of Ten Selected Industries 
	Industry ID 
	HS Code
	Content

	1
	8534000020
	PRINTED CIRCUITS OF PLASTIC/GLASS =>3 LAYERS, CNDT

	2
	6108320015
	GIRLS' BLANKET SLEEPERS OF MMF, KNITTED/CROCHETED

	3
	6403406000
	FTWR SOL R/P/L/C-L UPPER LEATHER OTH PROT TOE-CAP

	4
	8301403000
	LUGGAGE LOCKS, BASE METAL

	5
	8534000040
	PRINTED CIRCUITS OF PLASTIC/GLASS, NESOI

	6
	8423810030
	DIGITAL ELEC RETAIL SCALES COMPUTING, WGHT N/EX30KG

	7
	9504906000
	CHESS, CHECKERS, ETC. PKG AS UNIT USE IN RETL SALE

	8
	8512300040
	MOTOR VEHICLE SOUND SIGNALING EQUIP EXCEPT HORNS

	9
	6104432010
	WOMEN'S DRESSES OF OTHER SYNTHETIC FIBERS, KNIT

	10
	9017204000
	DIS CALCULATORS, & OTH MATH CALCULATING INSTRUMENT


Source: The U.S. Merchandise Trade Data, Foreign Trade Statistic Report- Imports (IM145) Monthly, issued by Foreign Trade Division, U.S. Census Bureau, U.S. Department of Commerce.

Table 2

The Correlation Matrix of Industry Export Values, CPP and CCI 
	ID
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	CPP
	CCI

	1
	1.000
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	 .078
	1.000
	
	
	
	
	
	
	
	
	
	

	
	 (.376)
	
	
	
	
	
	
	
	
	
	
	

	3
	-.739**
	-.039
	1.000
	
	
	
	
	
	
	
	
	

	
	 (.000)
	 (.659)
	
	
	
	
	
	
	
	
	
	

	4
	 .717**
	 .165
	-.674**
	1.000
	
	
	
	
	
	
	
	

	
	 (.000)
	 (.059)
	 (.000)
	
	
	
	
	
	
	
	
	

	5
	-.019
	 .073
	 .151
	 .039
	1.000
	
	
	
	
	
	
	

	
	 (.828)
	 (.406)
	 (.085)
	 (.654)
	
	
	
	
	
	
	
	

	6
	-.390**
	-.044
	 .365**
	-.339**
	-.177*
	1.000
	
	
	
	
	
	

	
	 (.000)
	 (.619)
	 (.000)
	 (.000)
	 (.043)
	
	
	
	
	
	
	

	7
	 .031
	 .353**
	-.001
	 .069
	 .054
	-.135
	1.000
	
	
	
	
	

	
	 (.726)
	 (.000)
	 (.987)
	 (.432)
	 (.539)
	 (.124)
	
	
	
	
	
	

	8
	-.783**
	-.050
	 .607**
	-.579**
	 .056
	 .362**
	-.162
	1.000
	
	
	
	

	
	 (.000)
	 (.569)
	 (.000)
	 (.000)
	 (.526)
	 (.000)
	 (.063)
	
	
	
	
	

	9
	 .113
	-.109
	-.225**
	 .115
	 .068
	-.027
	-.314**
	-.103
	1.000
	
	
	

	
	 (.198)
	 (.213)
	 (.009)
	 (.188)
	 (.437)
	 (.758)
	 (.000)
	 (.239)
	
	
	
	

	10
	-.260**
	 .005
	 .138
	-.082
	 .006
	-.013
	-.020
	 .112
	-.007
	1.000
	
	

	
	 (.003)
	 (.951)
	 (.115)
	 (.353)
	 (.941)
	 (.883)
	 (.817)
	 (.200)
	 (.937)
	
	
	

	CPP
	.743**
	 .052
	-.681**
	 .726**
	 .088
	-.292**
	-.013
	-.519**
	 .205*
	-.276**
	1.000
	

	
	 (.000)
	 (.552)
	 (.000)
	 (.000)
	 (.315)
	 (.001)
	 (.883)
	 (.000)
	 (.018)
	 (.001)
	
	

	CCI
	.592**
	 .023
	-.679**
	 .689**
	-.066
	-.244**
	-.114
	-.410**
	 .214*
	-.086
	 .834**
	1.000

	
	 (.000)
	 (.793)
	 (.000)
	 (.000)
	 (.451)
	 (.005)
	 (.194)
	 (.000)
	 (.014)
	 (.327)
	 (.000)
	


Figures in parentheses are p values; ** and * denote significance at the 0.01 and 0.05 levels, respectively.
Table 3

The Results of the SUR Model for Industry-Level Export Performance
	Industry ID
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	adj. R2
	0.966
	0.248
	0.616
	0.698
	0.488
	0.195
	0.726
	0.502
	0.276
	0.232

	D-W Test
	2.162
	1.910
	2.053
	2.190
	2.168
	1.991
	1.854
	1.887
	1.976
	2.042

	Constant
	-6.306
	-40.826
	53.705 c
	-26.974 c
	-6.322
	47.535 a
	0.401
	65.549 c
	-5.966
	96.316c

	CPP
	0.682
	5.550
	-3.113 a
	2.631 b
	1.166 b
	-3.825
	0.521
	-5.222 b
	1.272
	-9.994 c

	CCI
	0.089
	-2.023
	-2.678 c
	1.230 c
	-0.474 a
	0.239
	-0.447
	-0.464
	-0.127
	3.555 c

	Lag(yt)
	0.921c
	0.269 c
	0.316 c
	0.465 c
	0.742 c
	0.328 c
	0.722 c
	0.258 c
	0.497 c
	0.305 c

	(i
	-0.263
	0.398
	-0.048
	-0.141
	-0.099
	0.173
	0.411
	0.291
	0.029
	0.176

	Error

Covariance

Matrix
	0.0250 
	
	
	
	
	
	
	
	
	

	
	0.0319 
	2.5622 
	
	
	
	
	
	
	
	

	
	-0.0032 
	0.0524 
	0.3858 
	
	
	
	
	
	
	

	
	0.0009 
	0.0887 
	0.0010 
	0.1522 
	
	
	
	
	
	

	
	0.0039 
	0.0886 
	0.0245 
	0.0053 
	0.0458 
	
	
	
	
	

	
	-0.0010 
	-0.0542 
	0.0335 
	0.0147 
	-0.0293 
	0.8610 
	
	
	
	

	
	0.0105 
	0.1465 
	0.0031 
	0.0307 
	0.0100 
	-0.0384 
	0.1215 
	
	
	

	
	-0.0065 
	0.0125 
	0.0225 
	-0.0556 
	-0.0035 
	0.0493 
	-0.0373 
	0.3690 
	
	

	
	0.0028 
	-0.0157 
	-0.0104 
	0.0066 
	0.0025 
	0.0302 
	0.0106 
	-0.0024 
	0.1990 
	

	
	0.0041 
	0.0413 
	0.0355 
	0.0564 
	0.0041 
	-0.0704 
	0.0344 
	-0.1103 
	0.0233 
	0.6303 


a, b and c denote significance at the 0.1, 0.05 and 0.01 levels, respectively; DW<1.613 represents positive autocorrelation; DW>2.387 represents negative autocorrelation; 1.736<DW<2.264 represents no autocorrelation; 1.613<DW<1.736 and 2.264<DW<2.387 represents inconclusive results.

Table 4

The Results of Cluster Analysis for Industry-Level Export Performance
	
	The Centroid of Cluster
	ANOVA

	
	I
	II
	III
	IV
	F
	P-value

	CPP
	1.254
	-9.994
	-4.053
	5.550
	69.876
	0.000

	CCI
	0.054
	3.555
	-0.968
	-2.023
	 5.905
	0.032


Table 5

The Correlation Matrix of Country Export Values, CPP and CCI 
	Country
	Taiwan
	Japan
	Hong Kong
	Germany
	Korea
	Canada
	Singapore
	China
	Thailand
	UK
	CPP
	CCI

	Taiwan
	1.000
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Japan
	 .561**
	1.000
	
	
	
	
	
	
	
	
	
	

	
	 (.000)
	
	
	
	
	
	
	
	
	
	
	

	Hong Kong
	 .507**
	 .473**
	1.000
	
	
	
	
	
	
	
	
	

	
	 (.000)
	 (.000)
	
	
	
	
	
	
	
	
	
	

	Germany
	 .836**
	 .456**
	 .396**
	1.000
	
	
	
	
	
	
	
	

	
	 (.000)
	 (.000)
	 (.000)
	
	
	
	
	
	
	
	
	

	Korea
	 .926**
	 .622**
	 .462**
	 .724**
	1.000
	
	
	
	
	
	
	

	
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	
	
	
	
	
	
	

	Canada
	 .813**
	 .558**
	 .371**
	 .614**
	 .830**
	1.000
	
	
	
	
	
	

	
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	
	
	
	
	
	

	Singapore
	 .740**
	 .522**
	 .406**
	 .450**
	 .771**
	 .801**
	1.000
	
	
	
	
	

	
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	
	
	
	
	

	China
	 .680**
	 .356**
	 .380**
	 .418**
	 .573**
	 .619**
	 .665**
	1.000
	
	
	
	

	
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	
	
	
	

	Thailand
	 .764**
	 .557**
	 .548**
	 .582**
	 .750**
	 .678**
	 .703**
	 .592**
	1.000
	
	
	

	
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	
	
	

	UK
	 .593**
	 .223*
	 .115
	 .509**
	 .474**
	 .517**
	 .303**
	 .462**
	 .333**
	1.000
	
	

	
	 (.000)
	 (.010)
	 (.191)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	
	

	CPP
	 .743**
	 .456**
	 .438**
	 .394**
	 .725**
	 .825**
	 .789**
	 .764**
	 .609**
	 .437**
	1.000
	

	
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	
	

	CCI
	 .612**
	 .276**
	 .292**
	 .326**
	 .580**
	 .705**
	 .681**
	 .780**
	 .498**
	 .419**
	 .855**
	1.000

	
	 (.000)
	 (.001)
	 (.001)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	 (.000)
	


Figures in parentheses are p values; ** and * denote significance at the 0.01 and 0.05 levels, respectively.
Table 6

The Results of the SUR Model for Country-Level Export Performance
	Country
	Taiwan
	Japan
	Hong Kong
	Germany
	Korea
	Canada
	Singapore
	China
	Thailand
	UK

	Import Share (%)
	40.07
	16.89
	9.84
	8.14
	7.95
	3.74
	3.31
	2.98
	2.78
	0.98

	adj. R2
	0.967
	0.672
	0.324
	0.759
	0.895
	0.897
	0.805
	0.855
	0.673
	0.407

	D-W Test
	2.028
	2.223
	1.933
	2.123
	1.788
	2.032
	1.94
	1.89
	2.035
	2.133

	Constant
	-10.294b
	0.519
	-24.155 a
	-8.406
	-40.512 c
	-70.000 c
	-93.709 c
	-140.819 c
	-143.586 c
	-23.378

	CPP
	1.115 b
	0.064
	3.469 b
	0.939
	4.271 c
	6.797 c
	9.123 c
	12.191 c
	14.095 c
	1.826

	CCI
	0.102
	0.263
	-0.482
	0.451
	-0.133
	0.757
	1.527
	5.235 c
	2.328
	2.870 a

	Lag(yt)
	0.881 c
	0.841 c
	0.269 c
	0.753 c
	0.724 c
	0.621 c
	0.283 c
	0.138 c
	-0.203 c
	0.241 c

	(i
	-0.277
	-0.164                                       
	0.254                                       
	-0.064                                       
	0.032                                       
	-0.043                                       
	0.507                                       
	0.555                                       
	0.582                                       
	0.373                                       

	Error

Covariance

Matrix
	0.0252 
	
	
	
	
	
	
	
	
	

	
	0.0047 
	0.2015 
	
	
	
	
	
	
	
	

	
	0.0213 
	0.0843 
	0.2199 
	
	
	
	
	
	
	

	
	0.0073 
	0.0372 
	0.0460 
	0.1460 
	
	
	
	
	
	

	
	0.0155 
	0.0110 
	0.0268 
	-0.0131 
	0.1292 
	
	
	
	
	

	
	-0.0099 
	-0.0316 
	-0.0407 
	-0.0345 
	0.0440 
	0.2094 
	
	
	
	

	
	-0.0046 
	0.0283 
	0.0213 
	-0.0500 
	0.0449 
	0.0648 
	0.3880 
	
	
	

	
	0.0120 
	0.0090 
	0.0274 
	0.0282 
	-0.0114 
	-0.0779 
	0.0532 
	0.6205 
	
	

	
	0.0331 
	0.2053 
	0.1816 
	0.0601 
	0.0988 
	0.0186 
	0.0618 
	0.1612 
	0.8355 
	

	
	0.0010 
	-0.1371 
	-0.1091 
	-0.0539 
	0.0264 
	0.0733 
	-0.0625 
	0.1056 
	-0.2047 
	0.9407 


a, b and c denote significance at the 0.1, 0.05 and 0.01 levels, respectively; DW<1.613 represents positive autocorrelation; DW>2.387 represents negative autocorrelation; 1.736<DW<2.264 represents no autocorrelation; 1.613<DW<1.736 and 2.264<DW<2.387 represents inconclusive results.

Table 7

The Results of Cluster Analysis for Country-Level Export Performance
	
	The Centroid of Cluster
	ANOVA

	
	I
	II
	III
	F
	P-value

	CPP
	1.947
	7.960
	13.143
	40.898
	0.000

	CCI
	0.512
	1.142
	 3.782
	 4.806
	0.049
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Figure 2


The Competitive Positioning and Clustering Map of Rival Countries


in the U.S. Import Market
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The Portfolio Analysis for Taiwan's Key Exporting Industries 
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