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Abstract

Previous studies on capital structure have mostly ignored the effect of economic growth as they mainly focused on the determinants at the firm and industry levels.  We utilize the partial adjustment model of capital structure to examine the impacts of economic growth, financial flexibility and firm-level factors on capital structure changes within the electronic industries across the years of economic trough and peak during the periods before and after tax policy change of 1998 in Taiwan.  This paper finds a negative but not significant impact of economic growth on capital structure changes.  However, this paper finds that its impact on capital structure varies across years of economic trough and peak during the period before the tax policy change but the effect disappears during the period after the tax policy change.  Further, as expected, this paper also finds a significantly negative impact of financial flexibility on capital structure changes and structural change for this impact across the years of economic trough and peak during the period before tax integration but the effect of structural change disappears after tax integration.  Furthermore, this paper finds some firm-level determinants of capital structure changes found commonly in most of prior studies to be also significant and their effects on capital structure to exhibit structural change across the years of economic trough and peak during the period after tax integration.
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1. Introduction
Most of prior studies have given much attention on the determination and determinants of capital structure only at the firm and industry levels after the classic work of Modigliani and Miller (1958).  Only few of them addressed the issue with macroeconomic conditions (Ferri and Jones, 1979; Yeh, 2002; Korajczyk and Levy, 2003; Hackbarth et al., 2006; Yeh and Roca, 2007) and economic growth and development (Boyd and Smith, 1996; Chen, 2004) taken into account.  

However, little attention has been given on the structural change for the determination of capital structure across the periods of economic expansion and recession by these few studies (Ferri and Jones, 1979; Yeh, 2002; Korajczyk and Levy, 2003; Hackbarth et al., 2006; Yeh and Roca, 2007).  Besides, the evidence on this impact is mixed among these few studies.  Yeh and Roca (2007), without inclusion of economic growth and development in their recent study, focus on the structural change for the determination and determinants of capital structure across periods before and after tax integration in Taiwan.  However, this paper includes the new factor of economic growth and development to provide further evidence on the structural change for the determination and determinants of capital structure changes across periods of economic peak and trough.  In addition, Boyd and Smith (1996) analyze in his model and conclude that the aggregate ratio of debt to equity will generally fall in the process of economic development.  Chen (2004) extends the work of Korajczyk and Levy (2003) and finds no certain relationship between capital structure and economic growth and development.  However, Chen uses macroeconomic aggregate debt-to-equity ratios from the National Balance Sheet and the Flow of Funds Accounts as the proxy for microeconomic corporate capital structure.  

Further, although it is conceptually recognized as an important factor of capital structure decisions (Myers and Majluf, 1984; Narayanan, 1988), financial flexibility is ignored by prior studies except some surveys (Pinegar and Wilbricht, 1989; Allen, 1991; Graham and Harvey, 2001) and a recent Taiwanese study by Yeh and Roca (2007).  In these surveys, Pinegar and Wilbricht (1989), Allen (1991) and Graham and Harvey (2001) find that financial flexibility is one of the important factors of capital structure decisions.  Yeh and Roca (2007) find the significance of financial flexibility in the determination of capital structure and structural change for its impact across years before and after tax integration of 1998.  This paper extends the work of Yeh and Roca (2007) and includes the factor of economic growth and development to examine its impact on capital structure decisions and structural change for the determination of capital structure change across years of economic trough and peak with financial flexibility taken into account.

Furthermore, we conduct our study in the context of the electronic industries in Taiwan.  Taiwan has a successful experience of economic transition from an emerging country to a developed one within few decades.  The use of Taiwan for this study allows us to provide a new perspective and evidence on the determination and determinants of capital structure changes or adjustment across macroeconomic conditions due to Taiwan’s background of economic development.  Besides, the electronic industries play an important role in the success of the recent economic development of Taiwan in 1980s and 1990s (Hsu and Chiang, 2001; Chiang, 2004) and, in addition, have very significant trading volume and market capitalization (Young and Long, 2004) on the Taiwan Stock Exchange.  Moreover, since January 1, 1998, Taiwan instituted a major tax policy change whereby corporate and individual income taxes were integrated together in order to avoid double taxation and reduce the bias in favor of debt financing.  Nevertheless, the government also added a 10% tax imputed on corporate retained earnings that reduces the availability of internal funds.  In Taiwanese empirical studies, Huang et al. (2001) and Hung et al. (2006) found a negative impact of this tax integration policy on capital structure.  Thus, this study splits the sample into two sub-samples corresponding to the periods before and after tax integration in examining the impact of economic growth and development, financial flexibility and firm-level factors on capital structure changes across the periods of economic recession and expansion in the context of the electronic industries in Taiwan.  In order to control for the effect of tax policy change and to examine structural change for the impact of the determinants of capital structure changes across periods of economic expansions and recessions, this paper selects the years at economic peak and trough in examining the determinants of capital structure and structural change for the effect of the determinants across years of economic trough and peak during each period before and after tax integration.  However, to the best of our knowledge, no prior studies have investigated the impact of economic growth on capital structure decisions of firms with financial flexibility, the changes in tax policy and macroeconomic conditions taken into account.

The rest of this paper is organized as follows.  Section 2 presents the literature review.  Section 3 describes the partial adjustment model of capital structure.  The empirical methodology is discussed in Section 4.  The empirical results and analysis are presented in Section 5 and, finally, Section 6 provides the conclusion of the paper.

2. Literature Review 

After the work of Modigliani and Miller (1958), studies have focused mostly on the determinants of capital structure decisions at the firm and industry levels only.  Rarely did prior studies on capital structure address the issue at the macroeconomic level with macroeconomic conditions (Ferri and Jones, 1979; Yeh, 2002; Korajczyk and Levy, 2003; Yeh and Roca, 2007) and economic growth and development (Boyd and Smith, 1996; Chen, 2004) under consideration.  These few studies have found the impact of macroeconomic conditions on capital structure to be mixed.  Besides, to the best of our knowledge, no prior study has examined the impact of economic growth and development on capital structure decisions with financial flexibility, macroeconomic conditions and tax policy change taken into account. 
2.1 Macroeconomic Conditions and Capital Structure 

Economic output and growth vary over the business cycles, particularly decreasing and increasing at economic trough and peak, respectively.  Some determinants of capital structure such as growth opportunities, cash flow and profitability also vary with the current state of the economy.  Besides, the probability that firms will have free cash flow increases during the period of expansion but decreases during the period of recession.  Cash flow and profitability are also likely to increase at economic peak but decrease at economic trough.  These imply that there are more future growth opportunities available to firms at economic trough but less growth opportunities available to firms at economic peak.  Therefore, based on the relationship among macroeconomic conditions, firm-level factors and capital structure, we argue that macroeconomic conditions have an impact on capital structure.

Stulz (1990) analyzes the problem of managerial discretion and capital structure in his model and contends that financing policy, by influencing the resources under management’s control, can reduce the costs of overinvestment and underinvestment due to the agency problem between management and shareholders.  Stulz argues that, when cash flow is high, management will have the incentive to invest too much in negative NPV investment opportunities, i.e. overinvestment.  On the other hand, when cash flow is low, managers may not have sufficient funds to invest in positive NPV projects, thus resulting in underinvestment.
Consequently, Stulz (1990) contends that, to reduce the cost of overinvestment and underinvestment, firms finance with more debt when cash flow increases but finance with less debt when cash flow decreases.  Jensen’s free cash flow theory (1986) also asserts that debt can be used to motivate managers and their organizations to be efficient in the case of large free cash flow.  Therefore, firms would tradeoff the benefit of increasing leverage against the cost of bankruptcy to determine their optimal or target leverage.  Besides, Stulz (1990) concludes that optimal face value of debt increases if cash flow increases or the probability that the firm will have free cash flow increases.  This implies that, due to the agency problem between management and shareholders, firms would finance with more debt at economic peak due to the increase in both cash flow and the probability that firms will have free cash flow but with less debt at economic trough due to the decrease in both cash flow and the probability that firms will have free cash flow.  Therefore, capital structure will be positively correlated with macroeconomic conditions according to the model of Stulz (1990).

However, on the other hand, the asymmetric information models arrive at opposite conclusion about the impact of free cash flow and profitability on capital structure due to the asymmetric information problem between management and outside investors.  The information asymmetry attributes to the under-pricing of firms’ equity and then firm’s underinvestment occurs.  Ross (1977) argues that firms tend to finance with debt to send a signal of a more productive firm by trading off the tax advantage of increased debt and the cost of increased probability of bankruptcy.  Myers and Majluf (1984) contend that firms will finance new investment in the pecking order first with internal funds, then with debt, and finally with equity.  Besides, Narayanan (1988) concludes that debt is always better than equity which is consistent with the pecking order theory of financing (Myers and Majluf, 1984).  Narayanan also contends that, in a world of asymmetric information regarding the new investment opportunities, firms tend to finance with debt rather than its undervalued equity to avoid underinvestment.  Further, Narayanan (1988) suggests that it is better to reserve financial slack so that future investment opportunities can be supplied from internal sources.  Moreover, firms are likely to have more free cash flows during economic expansion than economic recession and, consequently, underinvestment problem occurs more likely at economic trough than at economic peak.  This implies that firms tend to finance with debt rather than equity to avoid passing up valuable investment opportunities at economic trough.  Therefore, capital structure will be negatively correlated with macroeconomic conditions according to the asymmetric information models of capital structure.

Miller (1977) reported that debt ratios of the typical non-financial companies varied with the business cycles between 1920 and 1960 in the U.S.A. and, in addition, debt ratios tended to fall during economic expansions.  Ferri and Jones (1979) examined the determinants of capital structure for the years during expansion and recession, respectively, and found that firm size effect on capital structure varies upon macroeconomic conditions.  In addition, the determination of capital structure appears to vary across the periods of expansion and recession over the business cycles in a Taiwanese study of Yeh (2002).  However, Ferri and Jones (1979) and Yeh (2002) did not provide clear-cut evidence on the impact of macroeconomic conditions on capital structure.  Further, Korajczyk and Levy (2003) examine the impact of macroeconomic conditions on capital structure with financial constraints taken into account and find that corporate leverage is counter-cyclical for the financially unconstrained firms.  Their finding seems consistent with the pecking order theory or the asymmetric information models rather than the static tradeoff theory or the agency models of capital structure.  Furthermore, Hackbarth et al. (2006) present a contingency-claims model and analyze credit risk and capital structure.  They argue that shareholders’ value-maximization default policy is characterized by a different threshold for each state and default thresholds are countercyclical.  Thus they predict that market leverage should be countercyclical.  They also conclude that the size of adjustment toward the target capital structure depends upon current economic conditions and, in addition, firms should adjust their capital structure by smaller amount in economic expansion than in economic recession.  Moreover, in a recent Taiwanese study, Yeh and Roca (2007) apply the partial adjustment model of capital structure and find the significance of macroeconomic conditions in the determination of capital structure and structural change for its impact on capital structure across periods before and after tax integration.  Their overall findings seem more consistent with the agency models of capital structure than the asymmetric information models.  However, they did not include the factor of economic growth and development and test structural change for the determination of capital structure across economic recession and expansion as well.  

As a whole, based on the above discussion, there is no agreement theoretically as to the impact of macroeconomic conditions on capital structure.  The agency models and the asymmetric information models predict opposite effects of macroeconomic conditions on capital structure.  In addition, the existing empirical work on capital structure, unfortunately, does not provide direct evidence on this issue.  This paper therefore addresses this gap to investigate structural change for the determination of capital structure changes across periods of economic expansion and recession with financial flexibility and economic growth and development taken into account.

2.2 Financial Flexibility and Capital Structure 

To respond to future growth opportunities, firms may decide to reserve financial slack.  This financial slack therefore allows firms to maintain financial flexibility; however, this will force firms to deviate their capital structure away from the target leverage that is determined without maintaining financial flexibility.  To maintain financial flexibility, firms have to forego the benefit from the use of optimal debt financing in exchange for the future benefit from reserving financial slack for future financial needs.  Consequently, firms will tradeoff the cost of deviating from the target capital structure and the benefit of maintaining financial flexibility to determine their optimal level of financial slack.  Therefore, in order to maintain financial flexibility, firms deviate from their target capital structure.  The more borrowing capacity reserved for maintaining financial flexibility, the slower the speed of adjustment toward the target capital structure.

Myers and Majluf (1984) claimed that shareholders can be better off when the firm reserves financial slack for future financial needs.  Besides, Narayanan (1988) also claimed that it is better for firms to build up financial reserves of internal funds for future investment opportunities.  A few surveys have documented the evidence on the importance of financial flexibility in determining capital structure.  In a survey on the Fortune 500 Industrial companies, Pinegar and Wilbricht (1989) found that most of the respondents answered back that it is important for firms to maintain financial flexibility in order to avoid passing up investment opportunities.  Also, The respondents asserted that firms would reserve their borrowing capacity and maintain financial flexibility to avoid foregoing valuable investment opportunities in an Australian survey (Allen, 1991).  In addition, the results in an American survey (Graham and Harvey, 2001) show that financial flexibility is one of the important factors of capital structure.  

However, these survey studies provide qualitative evidence on the significance of financial flexibility in the determination of capital structure.  No other research except Yeh and Roca (2007) has been conducted which provides quantitative evidence regarding the significance of financial flexibility.  Yeh and Roca (2007) found that financial flexibility is an important of capital structure choices and the adjustment speed varies across years before and after tax integration.  This study follows the work of Yeh and Roca (2007) and include consideration of economic growth and development to provide further evidence on the impact of financial flexibility on capital structure changes and the structural change for its impact across the periods of economic recession and expansion.

Based on the above discussion, we expect that financial flexibility will have a negative impact on capital structure changes and, in addition, the stronger demand for maintaining financial flexibility during the period of economic recession will result in the slower speed of adjustment toward the target capital structure.

2.3 Economic Growth and Development and Capital Structure 

In addition to the short-term economic impact, this study also examines the long-term impact of economic growth and development on capital structure changes.  Macroeconomic conditions vary over the business cycles.  Economic growth and development may also change over the business cycles in the long run.  Thus, it goes same with the impact of economic growth and development on capital structure changes according to the reasoning in the impact of macroeconomic conditions on capital structure changes as explained in the last subsection.  Based on the agency models of capital structure as discussed in the last subsection, the more the economic growth and development in the future, the lower the actual level of capital structure is and the smaller the size of adjustment toward the target capital structure.  Therefore, it is expected that economic growth and development will be negatively related to capital structure changes.  However, on the other hand, it is expected that economic growth and development will be positively related to capital structure changes according to the asymmetric information models.

Boyd and Smith (1996) contend that farther developed economy could lose fewer resources than do less mature economies due to the presence of intermediation costs.  The evolution of financial markets development tends to provide an economy with a more efficient capital market.  Consequently, at low levels of financial market development, there is no use of equity markets.  Once the economy reaches to a certain level of financial development, corporate financing via equity markets can be found due to the benefit of financial markets development.  Boyd and Smith conclude that the ratio of equity financing rises as an economy develops.  Therefore, corporate debt ratios are negatively related to the economic growth and development.

Taiwan has a successful experience of economic transition from an emerging country to a developed one within decades.  In 1980s, Taiwanese government implemented several measures to encourage the establishment of high-technology industries with economic growth and development under consideration.  The contribution of the technology-intensive industries to total gross domestic product (GDP) of the manufacturing sector in Taiwan increased from 58.2 percent in 1986 to 74.2 percent in 1997.  Besides, the proportion of the manufacturing output accounted for by the electronic industries increased from 10.5% to 24.1% during the same period (Chiang, 2004).  Further, Taiwan became the third largest producer of laptop computers with 27 percent of the world market share in 1995 and total electronic production value reached $US40.6 billion in the same year with a 58-percent increase since 1992 (Lee and Pecht, 1997).  Therefore, the use of Taiwan for this study allows us to provide a new perspective and further evidence on the determination of capital structure across the periods of economic expansion and recession due to Taiwan’s economic background.

Moreover, as argued by Chen (2004), prior studies have not consciously investigated the impact of economic growth and development on the determination of corporate capital structure.  Chen investigates the relationship between corporate financial structure and economic growth and development of the U.S.A., Canada, Australia, and Taiwan.  The results of Chen’s research indicate that the effect of economic growth and development on the aggregate debt-equity ratios is uncertain among these countries.  However, Chen calculates macroeconomic aggregate debt-to-equity ratios from National Balance Sheet and Flow of Funds Accounts as the proxy for microeconomic corporate capital structure.  This study collects sample data at the firm level instead of national aggregate level and incorporates the factors of financial flexibility and macroeconomic conditions into the partial adjustment model of capital structure to provide evidence on the impact of economic development on capital structure decisions across the years of economic expansion and recession.  

2.4 The Firm-Level Determinants of Capital Structure

Over the last several decades, much research addressed the capital structure choice and concluded some common determinants of capital structure (Harris and Raviv, 1991) after the work of Modigliani and Miller (1958).  Common determinants of capital structure at the firm level mainly include firm size, growth opportunities, profitability, non-debt tax shield, asset structure and earning volatility in spite of some conflicting conclusion among prior studies.  In addition to taking into account the factors of macroeconomic conditions and economic growth and development, this study includes the common firm-level determinants of capital structure in our empirical model to avoid specification error.

As suggested by prior studies, first, it is expected that firm size will be positively related to capital structure changes (Marsh, 1982; Chu et al., 1992; Downs, 1993; Rajan and Zingales, 1995; Wald, 1999; Wiwattanakantang, 1999; Booth et al., 2001).  Second, growth opportunities will be negatively related to capital structure changes (Kim and Sorensen, 1986; Wald, 1999).  Third, profitability will be negatively related to capital structure changes (Kester, 1986; Friend and Lang, 1988; Titman and Wessels, 1988; Chu et al., 1992; Rajan and Zingales, 1995; Wald, 1999; Wiwattanakantang, 1999; Booth et al., 2001; Huang and Song, 2006).  Fourth, non-debt tax shields will be negatively related to capital structure changes (Kim and Sorensen, 1986; Chu et al., 1992; Chaplinsky and Niehaus, 1993; Wald, 1999; Wiwattanakantang, 1999; Huang and Song, 2006).  Fifth, collateral value of asset structure will be positively related to capital structure changes (Marsh, 1982; Friend and Lang, 1988; Rajan and Zingales, 1995; Wald, 1999; Huang and Song, 2006).  Finally, earning volatility will be negatively related to capital structure changes (Bradley et al., 1984; Friend and Lang, 1988; Wald, 1999).

3. The Partial Adjustment Model of Capital Structure

Several studies have documented that firms may deviate their capital structure away from the target capital structure in the short run (Taggart, 1977; Marsh, 1982; Jalilvand and Harris, 1984).  Besides, Hovakimian et al. (2001) conclude that the target capital structure can change over time.  Thus, we, following Flannery and Rangan (2006), apply the partial adjustment model in this study and extend the work of Yeh and Roca (2007) to examine the impact of economic growth and development on actual capital structure and the structural change for its impact across periods of economic expansion and recession.

According to the standard partial adjustment model, the deviations of actual capital structure from the target capital structure are not necessarily offset immediately (Gujarati, 2003).  In other words, actual capital structure of firms can deviate from their target level in the short run.  The target adjustment is equal to the difference between the target capital structure and previous actual capital structure.  As suggested by related work regarding the concept of financial flexibility (Myers and Majluf, 1984; Narayanan, 1988), we assume that actual adjustment toward the target capital structure at a given time t is a fraction (() of the target adjustment with maintaining financial flexibility under consideration.  Besides, we assume that the size of actual adjustment (() toward the target capital structure is determined by financial flexibility.  The more the demand for financial flexibility, i.e. the need to reserve financial slack to respond to future investment opportunities, the smaller actual adjustment or capital structure change will be.  If there was no demand for maintaining financial flexibility, the adjustment speed (() would be equal to 1 and then actual capital structure will exactly same as the target capital structure.  In other words, there will be no difference between the target and actual capital structure.  Thus, according to the standard partial adjustment model, the equation for actual adjustment toward the target capital structure with financial flexibility taken into account is written as follows.
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where, Yit* = the target capital structure of firm i at time t, 
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However, the target capital structure, however, is unobservable.  Following prior studies in the determination of optimal capital structure (Ferri and Jones, 1979; Titman and Wessels, 1988; Harris and Raviv, 1991; Chu et al., 1992; Boyd and Smith, 1996; Yeh, 2002; Korajczyk and Levy, 2003; Flannery and Rangan, 2006; Yeh and Roca, 2007), this paper assumes that the target capital structure is a linear function of the factors at the firm, industry and macroeconomic levels as well as the change in tax policy.  Controlling for industry effect and the impact of tax policy change, this study addresses the issue only in the context of the electronic industries in Taiwan across the periods of economic expansion and recession.  Consequently, the equation for the target capital structure 
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where, Yit* = the target capital structure of firm i at time t, ( = the regression coefficient, 
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Putting all the individual firm-level variables suggested by prior studies into Equation 3, we can derive Equation 4 that is the partial adjustment model of capital structure with financial flexibility taken into account for the determination of the actual adjustment toward the target capital structure.
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Equation 4 shows that, controlling for the industry effect and the impact of the tax policy change, the regression coefficient of each explanatory variable is equal to the product of ( (i.e. financial flexibility) and ( of each explanatory variable except the previous total debt ratios.  This implies that, if financial flexibility were significantly related to capital structure changes, the size of the impact of each explanatory variable on capital structure adjustment is proportioned to the size of the adjustment speed.

4. Empirical Methodology

We explain in this section how we empirically estimate Equation 4 based on the proxies that we use for the variables, the selected sample and the method used to test structural change for the effects of the determinants on capital structure changes.
4.1 Variables and their Measures

The dependent variable of actual capital structure change and the explanatory variables at the firm and macroeconomic levels except the dummy variables in this study are calculated at book value.  We use the change in total debt ratio, i.e. the change in the ratio of total debt to total assets, as the proxy for capital structure change or adjustment.  As suggested by prior studies that are discussed in the section of Literature Review, we incorporate the firm-level variables including firm size, growth opportunities, profitability, non-debt tax shields, collateral value of asset structure and earning volatility in the empirical model to avoid specification error.

We use the natural logarithm of net sales as a proxy for firm size.  The annual growth rate of total assets is used as the proxy for growth opportunities.  We use the ratio of net operating income to total assets as the proxy for profitability.  The ratio of depreciation to total assets is measured as a proxy for non-debt tax shields.  We use the ratio of inventory plus net fixed asset to total assets as a proxy for collateral value of asset structure.  This paper uses the standard deviation of the ratios of net operating income to total assets over the current and preceding four years as a proxy for earning volatility.
Furthermore, the dummy variable of macroeconomic conditions, EC, is used to control for the impact of macroeconomic conditions in order to test structural change across periods of economic expansion and recession.  In addition to the short-term economic impact, this paper uses annual growth rate of per capita gross domestic product, from here and on labeled as gPCGDP, as a proxy for economic growth and development.

4.2 Empirical Model and Estimation

In order to control for industry effect, this study addresses the issue in the context of the electronic industries only to investigate the determinants of capital structure change and structural change for the effect of the determinants across years of economic trough and peak.  We put the variables at firm level and macroeconomic conditions into Equation 4 to get the empirical regression models, i.e. Equations 5 and 6, for the determination of capital structure change at the year of economic trough (EC=0) and economic peak (EC=1) for each period before and after tax integration, respectively, written as follows.
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where, dDR: the change in total debt ratios, ( : regression coefficient, ( : financial flexibility = the adjustment speed, lnS: firm size = natural logarithm of net sales, gTA: growth opportunities = the annual growth rate of total assets, OITA: profitability = net operating income/total assets, DEPTA: non-debt tax shields = depreciation/total assets, INVFATA: asset structure = inventory plus net fixed assets/total assets, SdOITA: volatility = standard deviation of OITA over the current and preceding four years, gPCGDP: economic growth and development = annual growth rate of per capita GDP, DR_1 = total debt ratio of previous year and ( : error term.  

Note that, without the effect of macroeconomic conditions and economic growth and development under consideration, Flannery and Rangan (2006) conclude that the size of capital structure changes remains constant over time.  This implies that the regression coefficient on total debt ratios of previous year (DR_1) in Equation 5 should be equal to that in Equation 6, i.e. 
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.  In other words, there is no difference in the size of adjustment toward the target capital structure between Equations 5 and 6 across the years at economic trough and peak.  Besides, if the regression coefficient on total debt ratios of previous year (DR_1) in Equations 5 and 6 is significantly different from zero, then we conclude that financial flexibility is related to capital structure adjustment.  Moreover, if ( is significantly greater than zero, then financial flexibility has a negative impact on capital structure changes.  Yeh and Roca (2007) find that financial flexibility is negatively related to capital structure and, in addition, the speed of adjustment toward the target capital structure varies across the years before and after tax integration in a Taiwanese study.  This study provides further evidence on the impact of financial flexibility on capital structure and new evidence on structural change for its impact across the years of economic trough and peak.  

Further, the Chow test is used to test structural change for the impact of the determinants on capital structure changes between Equations 5 and 6.  We first run the restricted regression model exactly same as Equations 5 and 6 with the pooled sample including the observations both at the years of economic trough and peak for each period before and after tax integration, respectively.  Then, we also run the unrestricted regression model that includes the variables in the restricted model and an additional variable, i.e. the product of the binary dummy variable (EC) and the explanatory variable in question in the restricted model.  

Based on the restricted and unrestricted regression models, we can construct the Chow test statistic of the structural change for the determination of capital structure adjustment across years at economic trough and peak as follows.
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where, SSER is the sum of squared errors from the restricted model and SSEU is the sum of squared errors from the unrestricted model, J is the number of the variables included in the unrestricted model but excluded in the restricted model, and (T-K) is the number of degrees of freedom in the unrestricted model.  The test statistic F has an F-distribution with J numerator degrees of freedom and (T-K) denominator degrees of freedom.  If the calculated Chow test statistic, as it is often called as F value, is not less than the critical F value, then we can conclude significant difference in the impact of the explanatory variable on capital structure changes across the years of economic trough and peak between Equations 5 and 6.

However, due to the possible residual heteroscedasticity in Equations 5 and 6, we have to test the variance equality of residuals between these equations before carrying out the Chow test.  We can apply an F test to test the equality of residual variances.  If the residual variances were not equal between Equations 5 and 6, i.e. (0 ( (1, we could use each of the mean of sum of squared errors in Equations 5 and 6 to transform the variables’ data to eliminate the variance inequality.

4.3 Research Period and Sample

We collect annual financial data of the listed firms from the financial data bank of Taiwan Economic Journal.  Following a Taiwanese study of Hung et al. (2006) to exclude the year of implementing the tax integration in 1998, we select the years at economic peak and trough to represent the years of economic expansion and recession, respectively, according to the reference dates in the Business Indicators published by the Council for Economic Planning and Development of Executive Yuan of Taiwan.  The years of 1997 and 1999 closest to the reference dates of peak and the years of 1995 and 2001 closest to the reference dates of trough are selected to represent the years of economic peak and trough, respectively.

Further, due to the importance of its trading volume on the Taiwan Stock Exchange and its contribution to the economic growth and development of Taiwan, we address the issue in question only in the electronic industries for the purpose of controlling for industry effect.  The sample includes the firms in the electronic industries that are listed on the Taiwan Stock Exchange and that have sufficient and complete data as well.  Besides, we use same sample firms over the research period.
5. Empirical Results and Analysis

5.1 Data Analysis

The sample of this study consists of the listed firms with SIC code from 2301 to 2499 and 3001 to 3099 in the electronic industries in Taiwan.  In order to examine the structural change for the impact of the determinants of capital structure across years of economic recession and expansion, the selected years of the sample are closest to the reference dates of economic trough and peak.  The sample includes 112 firms for each year of 1995, 1997, 1999 and 2001.  Thus, the sample includes 224 observations for each period before and after tax integration, respectively.  Besides, the debt ratios of the sample firms are less than 0.87, which indicates that no firms in the sample are in financial distress.  The descriptive statistics for the sample are shown in Table 1.

[INSERT TABLE 1 HERE]

Further, correlation matrices for the sub-sample of each period before and after tax integration are presented in Panels A and B of Table 2.  First of all, as shown in Table 2, the change in total debt ratio (i.e. dDR) is statistically significant and negatively related to the previous total debt ratios (i.e. DR_1) for the periods both before and after tax integration.  This suggests that financial flexibility is related to the change in total debt ratio.  Second, as to the relationship with the factors at the firm level, capital structure changes are significantly correlated with growth opportunities (i.e. gTA) and profitability (i.e. OITA) before tax integration but only with profitability after tax integration.  Third, economic growth (i.e. gPCGDP) is perfectly and positively related to macroeconomic conditions (i.e. EC).  Fourth, previous total debt ratios are significantly related to macroeconomic conditions and economic growth before tax integration only.  This suggests that the relationship between financial flexibility and capital structure changes is conditioned by macroeconomic conditions and economic growth and development as well as tax policy change.  Fifth, economic growth and development and macroeconomic conditions are significantly correlated with the firm-level factors such as firm size (i.e. lnS), profitability (i.e. OITA) and collateral value of asset structure (i.e. INVFATA) during the years of economic trough and peak before tax integration but with growth opportunities (i.e. gTA), profitability (i.e. OITA) and earning volatility (i.e. SdOITA) during the years of economic trough and peak after tax integration.  Finally, high correlations between some explanatory variables, in particular DEPTA and INVFATA as well as OITA and SdOITA, are found in the sample.  Therefore, we apply the centering technique suggested by Cronbach (1987) to avoid multicollinearity.

[INSERT TABLE 2 HERE]

5.2 Regression Results 

Applying the Cronbach’s centering technique to eliminate the multicollinearity, we run regression for Equations 5 and 6 based on the sub-samples for each year of economic trough and peak before and after tax integration, respectively.  Before implementing the Chow test of structural change between Equations 5 and 6, we examine the equality of residual variances between these two equations.  The calculated F test statistic F(104,104) is equal to 1.43 which is greater than the critical value, 1.40 at a significance level of 5 percent for the period before tax integration and indicates significant inequality of residual variances.  On the other hand, the calculated F test statistic F(104,104) is equal to 1.25 which is less than but close to the critical value F(104,104),1.40, at a significance level of 5 percent for the period after tax integration.  In order to eliminate variance inequality for both sub-samples of the periods before and after tax integration, we transform the variables’ data with the mean of sum of squared errors in each regression equation and run regression again for Equations 5 and 6.  The regression results for each year of economic trough and peak before and after tax integration are shown in Tables 3 and 4, respectively.  No residual autocorrelation and heteroscedasticity as well as multicollinearity problem are found according to Durbin-Watson D, Chi-square and VIF values shown in the tables.  Besides, the INFLUENCE option in the SAS regression procedure is used to assess the effect of outliers and no observations with values of DFFITS (Belsey et al., 1980) exceeding one are found. 

[INSERT TABLES 3 AND 4 HERE]

Further, we also run regression of the restricted and unrestricted models to test structural change for the impact of each explanatory variable between Equations 5 and 6 across years of economic trough and peak for the periods before and after tax integration, respectively.  Then we calculate the Chow test statistic based on Equation 7 to test structural change for the impact of each explanatory variable between Equations 5 and 6.  The results for the Chow test including the calculated Chow test statistics are shown in the last column of Tables 3 and 4.  We discuss the results further as follows.

5.2.1 Financial flexibility and capital structure adjustment

As explained earlier in the section of Literature Review, we expect, based on Stulz (1990), that capital structure changes will be positively related to macroeconomic conditions.  Thus, financial flexibility will be negatively related to macroeconomic conditions and adjustment speed is expected to be slower at the year of economic trough but faster at the year of economic peak.

As shown in Tables 3 and 4, previous total debt ratios (i.e. DR_1) are statistically significant and negatively related to capital structure change for each period before and after tax integration.  The adjustment speed is equal to 0.21588 or 21.59 percent and 0.46788 or 46.79 percent for the years of economic trough and peak, respectively, before tax integration as shown in Table 3.  On the other hand, the adjustment speed is equal to 0.25637 or 25.64 percent and 0.24427 or 24.43 percent for the years of economic trough and peak, respectively, after tax integration as shown in Table 4.  The results indicate that, as expected, financial flexibility has a negative impact on capital structure change.
The calculated Chow test statistic of the structural change for the impact of financial flexibility indicates that there’s structural change for the impact of financial flexibility on capital structure change across years of economic trough and peak, i.e. between Equations 5 and 6, only before tax integration.  This also shows that the adjustment speed is slower at the year of economic trough and faster at the year of economic peak before tax integration, which is reflected by the sizes of adjustment speed at the years of economic trough and peak, i.e. 21.59 percent and 46.79 percent, respectively.  The finding supports the agency model of capital structure and is consist with Yeh and Roca (2007) but does not support the asymmetric information models and is not consistent with the conclusion of Flannery and Rangan (2006) that adjustment speed remains constant over time.

Moreover, as shown in Equations 5 and 6, the regression coefficient of each explanatory variable is the product of ( and ( (i.e. adjustment speed).  Therefore, the magnitude of the effects of the other explanatory variables on capital structure change is proportioned to the size of adjustment speed.  This implies that the effective effect of the determinants on capital structure is determined by corporate financial flexibility.  

5.2.2 Economic growth and development and capital structure adjustment

Economic growth and development (i.e. gPCGDP) is negatively, as expected, but not significantly related to capital structure change for the years at economic trough and peak both before and after tax integration.  Further, as to the Chow test results shown in Tables 3 and 4, structural change for the impact of economic growth and development on capital structure change across years of economic trough and peak appears only before tax integration but the effect disappears after tax integration.  This finding suggests that the negative impact of economic growth and development on capital structure change may vary with macroeconomic conditions and tax policy change as well.  Besides, the finding is more consistent with the agency model of capital structure than the asymmetric information model.

5.2.3 Firm-level factors and capital structure adjustment

As to the impact of firm-level factors, firm size, growth opportunities, profitability, and non-debt tax shields are significantly related to capital structure change at the year of economic trough but firm size, profitability, non-debt tax shields and collateral value of asset structure are significantly related to capital structure change at the year of economic peak before tax integration.  On the other hand, growth opportunities, profitability, non-debt tax shields and collateral value of asset structure are significantly related to capital structure changes at the year of economic trough while profitability, non-debt tax shields and collateral value of asset structure are significantly related to capital structure changes at the year of economic peak after tax integration.  Further, the results of the Chow test shown in Tables 3 and 4 indicate that there is no structural change for the impact of growth opportunities on capital structure changes across years of economic trough and peak before tax integration.  However, there’s structural change for the impact of growth opportunities and profitability on capital structure change after tax integration. 

As a whole, the results for the effects on capital structure found at the firm level are consistent with the finding in most of prior studies.  In addition, the finding provides further evidence on the variation in the determinants and determination of capital structure change due to the impact of macroeconomic conditions and tax policy change.

6. Conclusions and Suggestions

As expected, we find a negative impact of financial flexibility on the change in corporate debt ratios for the listed firms in the electronic industries in Taiwan.  In addition, this study provides new evidence on the variation in the impact of financial flexibility on capital structure changes due to macroeconomic conditions and tax policy change.  The speed of adjustment toward the target debt ratios is faster at the year of economic peak and slower at the year of economic trough during the period before tax integration.  This finding does not support the asymmetric information models of capital structure and the conclusion of constant adjustment by Flannery and Rangan (2006) but supports the agency models of capital structure and is consistent with Yeh and Roca (2007) that adjustment speed varies across the periods before and after tax integration.  Future research may include the other industries to provide further evidence.

Further, this study finds that capital structure changes are negatively but not significantly related to economic growth and development.  This finding in the impact of economic development is more consistent with the agency models of capital structure than the asymmetric information models.  In addition, this study finds structural change for the impact of economic growth and development on capital structure change across years of economic trough and peak before tax integration but the effect disappears during the period after tax integration.  Future research may include the other industries to provide further evidence on this impact on capital structure.

Similar to the finding in prior studies, this paper finds some common determinants of capital structure choice at firm level such as firm size, growth opportunities, profitability, non-debt tax shields, and asset structure.  The results also show structural change for the effect of some firm-level factors on capital structure change across the years of economic trough and peak during the period after tax integration; however, the effect did not appear before tax integration.  The results illustrate the variation in the firm-level determinants and determination of capital structure changes that is also found in some prior studies.  
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Table 1

Summary of descriptive statistics
	
	Before Tax Integration
	After Tax Integration

	Variable
	Mean
	Std Error
	Minimum
	Maximum
	Mean
	Std Error
	Minimum
	Maximum

	dDR
	-0.02146
	0.10564
	-0.31492
	0.35294
	0.00253
	0.08167
	-0.20719
	0.26566

	lnS
	21.80894
	1.27139
	19.52096
	24.96800
	22.45138
	1.33655
	19.73876
	25.69401

	gTA
	0.49667
	0.50756
	-0.12695
	4.03352
	0.16589
	0.33390
	-0.49003
	2.81975

	OITA
	0.08674
	0.08306
	-0.15649
	0.42668
	0.04619
	0.06662
	-0.19496
	0.27089

	DEPTA
	0.02513
	0.01866
	0.00207
	0.11101
	0.02778
	0.02611
	0.00162
	0.14558

	INVFATA
	0.41312
	0.16138
	0.06747
	0.86099
	0.34312
	0.17526
	0.05061
	0.80606

	SdOITA
	0.04768
	0.03807
	0.00444
	0.28120
	0.04359
	0.02924
	0.00441
	0.18890

	DR_1
	0.42816
	0.14952
	0.08333
	0.80044
	0.36773
	0.14496
	0.06042
	0.79940

	gPCGDP
	0.05321
	0.00032
	0.05289
	0.05353
	0.00874
	0.03808
	-0.02926
	0.04674

	EC
	0.50000
	0.50112
	0
	1.00000
	0.50000
	0.50112
	0
	1.00000


Notes:

 1. Sample size=224 for each period before and after tax integration.

 2. dDRt=DRt-DRt-1 and DR = total debts/total assets;

   lnS = natural logarithm of net sales; gTA = growth rate of total assets; OITA = net operating income/total assets.

   DEPTA = depreciation/total assets; INVFATA = inventory plus net fixed assets/total assets;

   SdOITA = standard deviation of OITA over the current and preceding four years; DR_1 = total debt ratios of previous year; 

   dgPCGDP= growth rate of PCGDPt+1 - growth rate of PCGDPt; EC = 0 for economic recession and 1 for economic expansion.

Table 2

Correlation matrix for model variables

Panel A: Sub-sample for the period before tax integration

	 
	   dDR
	   lnS
	   gTA
	   OITA
	   DEPTA
	  INVFATA
	    SdOITA
	     DR_1
	    gPCGDP
	   EC

	dDR
	1.00000
 
	
	
	
	
	
	
	
	
	

	lnS
	0.06481
(0.3342)
	1.00000
 
	
	
	
	
	
	
	
	

	gTA
	-0.13087c (0.0504)
	0.17004b
(0.0108)
	1.00000
 
	
	
	
	
	
	
	

	OITA
	-0.24693a
(0.0002)
	0.04072
(0.5443)
	0.20066a
(0.0026)
	1.00000
 
	
	
	
	
	
	

	DEPTA
	-0.05072
(0.4501)
	-0.16011b
(0.0165)
	-0.12225c
(0.0678)
	0.11770c
(0.0788)
	1.00000
 
	
	
	
	
	

	INVFATA
	-0.04650
(0.4887)
	-0.26742a
(<.0001)
	-0.16713b
(0.0122)
	0.06636
(0.3228)
	0.50676a
(<.0001)
	1.00000
 
	
	
	
	

	SdOITA
	-0.06889
(0.3046)
	-0.01893
(0.7782)
	0.15962b
(0.0168)
	0.43764a
(<.0001)
	0.10492
(0.1174)
	0.09679
(0.1488)
	1.00000
 
	
	
	

	DR_1
	-0.36415 a
(<.0001)
	0.09758
(0.1455)
	-0.03994
(0.5521)
	-0.10802
(0.1069)
	-0.13057c
(0.0510)
	0.24642a
(0.0002)
	-0.17641a
(0.0081)
	1.00000
 
	
	

	gPCGDP
	-0.01121
(0.8675)
	0.14433b
(0.0308)
	0.09418
(0.1601)
	-0.17964a
(0.0070)
	-0.05351
(0.4254)
	-0.24825a
(0.0002)
	-0.05292
(0.4306)
	-0.13633b
(0.0415)
	1.00000
 
	

	EC
	-0.01121
(0.8675)
	0.14433b
(0.0308)
	0.09418
(0.1601)
	-0.17964a
(0.0070)
	-0.05351
(0.4254)
	-0.24825a
(0.0002)
	-0.05292
(0.4306)
	-0.13633b
(0.0415)
	1.00000a
(<.0001)
	1.00000
 


Notes:1. Sample size = 224                          2. H0 : correlation coefficient=0, Ha : correlation coefficient≠0.
     3. p-value in parenthesis for a two-tailed test.       4. a, b and c: significance at 1%, 5% and 10% levels, respectively.
Table 2

Correlation matrix for model variables

Panel B: Sub-sample for the period after tax integration

	 
	   dDR
	   lnS
	   gTA
	   OITA
	   DEPTA
	  INVFATA
	    SdOITA
	     DR_1
	    gPCGDP
	       EC

	dDR
	1.00000
 
	
	
	
	
	
	
	
	
	

	lnS
	-0.06923
(0.3022)
	1.00000
 
	
	
	
	
	
	
	
	

	gTA
	0.08784
(0.1902)
	0.09431
(0.1595)
	1.00000
 
	
	
	
	
	
	
	

	OITA
	-0.14914b
(0.0256)
	0.02149
(0.7491)
	0.38477a
(<.0001)
	1.00000
 
	
	
	
	
	
	

	DEPTA
	-0.06468
(0.3352)
	0.00034
(0.9959)
	-0.18619a
(0.0052)
	-0.22356a
(0.0008)
	1.00000
 
	
	
	
	
	

	INVFATA
	0.02402
(0.7206)
	-0.14735b
(0.0274)
	-0.01761
(0.7932)
	-0.09413
(0.1603)
	0.69851a
(<.0001)
	1.00000
 
	
	
	
	

	SdOITA
	0.04857
(0.4695)
	0.09231
(0.1686)
	0.09461
(0.1582)
	-0.07753
(0.2478)
	0.18415a
(0.0057)
	0.14289b
(0.0326)
	1.00000
 
	
	
	

	DR_1
	-0.33530a
(<.0001)
	0.27285a
(<.0001)
	-0.16107b
(0.0158)
	-0.26979a
(<.0001)
	0.04501
(0.5027)
	0.14717b
(0.0276)
	0.03386
(0.6142)
	1.00000
 
	
	

	gPCGDP
	0.08353
(0.2130)
	-0.05093
(0.4482)
	0.32838a
(<.0001)
	0.20194a
(0.0024)
	-0.10137
(0.1304)
	0.09663
(0.1494)
	0.12129c
(0.0700)
	-0.05184
(0.4401)
	1.00000
 
	

	EC
	0.08353
(0.2130)
	-0.05093
(0.4482)
	0.32838a
(<.0001)
	0.20194a
(0.0024)
	-0.10137
(0.1304)
	0.09663
(0.1494)
	0.12129c
(0.0700)
	-0.05184
(0.4401)
	1.00000a
(<.0001)
	1.00000
 


Notes:1. Sample size = 224                          2. H0 : correlation coefficient=0, Ha : correlation coefficient≠0.
     3. p-value in parenthesis for a two-tailed test.       4. a, b and c: significance at 1%, 5% and 10% levels, respectively.
Table 3

Regression results for the sub-sample before tax integration

Dependent variable: capital structure changes (dDR)

	Variable
	Economic Trough (EC=0)
	Economic Peak (EC=1)
	F value of Structural Change Test

	Variable
	Coefficient
	t Value
	VIF
	Coefficient
	t Value
	VIF
	

	DR_1
	-0.21588
	-3.58a
	1.30556
	-0.46788
	-6.73a
	1.31505
	5.96b

	gPCGDP
	-23.03722
	-0.92 
	1.15163
	-51.67105
	-1.62 
	1.13731
	5.55b

	LnS
	0.01510
	2.24b
	1.18155
	0.01815
	2.34b
	1.18042
	0.00

	gTA
	-0.04635
	-2.67a
	1.16378
	-0.00351
	-0.19 
	1.15536
	2.00

	OITA
	-0.25393
	-2.24b
	1.78823
	-0.50417
	-3.80a
	1.12953
	2.19 

	DEPTA
	-0.90249
	-1.79c
	1.41866
	-1.14952
	-1.76c
	1.80926
	0.22 

	INVFATA
	0.07336
	1.18 
	1.62621
	0.18163
	2.26b
	2.03589
	0.01 

	SdOITA
	0.11199
	0.48 
	1.66231
	-0.33327
	-1.12 
	1.10444
	0.54 


Note:

1.

                              EC=0                        EC=1

  N                            112                          112

  Adj. R-squared               0.1842                       0.3213

  F value                       4.16a                         7.63a
  Durbin-Watson D value         2.120                         2.356

  Chi-square value               32.28                         36.34

2. a, b and c indicate the significance level of 1%, 5% and 10%, respectively.

3. The critical values of the Chow test for each explanatory variable are 6.74, 3.88 and 2.73 at the significance level of 1%, 5% and 10%, respectively.

Table 4

Regression results for the sub-sample after tax integration

Dependent variable: capital structure changes (dDR)

	Variable
	Economic Trough (EC=0)
	Economic Peak (EC=1)
	F value of Structural Change Test

	Variable
	Coefficient
	t Value
	VIF
	Coefficient
	t Value
	VIF
	

	DR_1
	-0.25637
	-4.94a
	1.34746
	-0.24427
	-4.73a
	1.28980
	0.01

	gPCGDP
	-0.12358
	-1.46 
	1.29369
	-1.69332
	-1.47 
	1.17824
	1.34

	LnS
	0.00840
	1.63 
	1.27455
	0.00340
	0.59 
	1.22039
	1.29

	gTA
	0.16931
	4.90a
	1.99866
	-0.02078
	-1.08 
	1.24725
	12.29a

	OITA
	-0.87321
	-6.99a
	1.68305
	-0.24923
	-2.25b
	1.22863
	3.36c

	DEPTA
	-0.93671
	-2.78a
	2.76020
	-0.93203
	-1.94c
	2.13194
	0.09

	INVFATA
	0.12870
	2.36b
	2.71066
	0.14087
	2.28b
	2.14487
	0.29

	SdOITA
	-0.24556
	-0.87
	1.30896
	0.02102
	0.10 
	1.08089
	0.34


Note:

1.

                              EC=0                       EC=1

  N                            112                         112

  Adj. R-squared               0.3937                      0.1634

  F value                      10.09a                        3.73a
  Durbin-Watson D value         2.235                       2.210

  Chi-square value              35.58                        36.49

2. a, b and c indicate the significance level of 1%, 5% and 10%, respectively.

3. The critical values of the Chow test for each explanatory variable are 6.74, 3.88 and 2.73 at the significance level of 1%, 5% and 10%, respectively.
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