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The Joint Determinants of Capital Structure and Stock Rate of Return: A LISREL Model Approach
Abstract

Titman and Wessels (1988) have used alternative debt instruments and factor analysis techniques (LISREL approach) to study the theories of optimal capital structure. Dittmar and Thakor (2007) developed a new theory called “managerial investment autonomy” to explain that a firm’s stock price and its capital structure are simultaneously decided. 
The main purpose of this paper is to integrate the research results of Titman and Wessels (1988) and Dittmar and Thakor (2007) and to develop a simultaneous determination model of capital structure and stock returns. In this paper, we also use LISREL model to deal with the measurement error-in-variable problem. In addition, we also introduce managerial variables such as CEO tenure, CEO compensation, and other related variables. Furthermore, we also introduce macroeconomic variables such as debt to GDP ratio, total public debt, and Excess return on the market. The empirical results from the structural equation modeling (SEM) with confirmatory factor analysis (CFA) show that stock returns, asset structure, growth, industry classification, uniqueness, volatility and financial rating, profitability, government financial policy, and managerial entrenchment are major factors for determining capital structure.
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[bookmark: _Toc379493459]1 Introduction
The abundant studies in capital structure indicate that the optimal capital structure is determined by a trade-off related to the marginal costs from financial distress and agency problems, the benefits from tax shields, and reduction of free cash flow problems (Grossman and Hart, 1982; Stulz and Johnson, 1985; Rajan and Zingales, 1995; Parrino and Weisbach, 1999; Frank and Goyal, 2009). Fischer, Heinkel, and Zechner (1989) developed a dynamic capital structural model without the setting of static leverage measures. The empirical results in Fisher et al. (1989) support their theoretical framework that the debt-to-equity ratio changed over time and therefore the firm’s financing decisions should be analyzed under a dynamic setting framework. However, Leary and Roberts (2005) claim that the adjustment costs of rebalancing capital structure are of importance in the determinants of capital structure. Although the debt-to-equity ratio should follow a dynamic capital structural framework, firms may not change their leverage ratios frequently because of the adjustment costs. Therefore, a firm’s capital structure is not changed over time if its leverage ratio stays within an optimal range. To capture the determinants of capital structure within an optimal range of leverage ratio, the traditional linear regression analysis may be not a suitable methodology to investigate capital structure because the estimates of independent variables (determinants of capital structure) directly affect the dependent variables (leverage ratio) in regression. In other words, if the determinants are measured with errors, then estimated correlation coefficients will be biased. Leary and Roberts (2014) have shown that peer firms generally play an important role in determining capital structure and financial policies. Essentially, firm’s financing decisions are responses to the financing decisions and, to a lesser extent, the characteristics of peer firms.
Moreover, in previous research in capital structure, many models are derived based on theoretical variables; however, these variables are often unobservable in the real world. Therefore, many studies use the accounting items from the financial statements as proxies to substitute for the theoretically derived variables. In the regression analysis, the estimated parameters from accounting items as proxies for unobservable theoretical attributes would cause some problems. First, there are measurement errors between the observable proxies and latent variables[footnoteRef:1]. According to the previous theoretical literature in corporate finance, a theoretical variable can be formed with either one or several observed variables as a proxy. But there is no clear rule to allocate the unique weights of observable variables as the perfect proxy of a latent variable. Second, because of unobservable attributes to capital structure choice, researchers can choose different accounting items to measure the same attribute in accordance with the various capital structure theory and the their bias economic interpretation. The use of these observed variables as theoretical explanatory latent variables in both cases will cause error-in-variable problems during the analysis of the determinants of capital structure. Joreskog (1977), Joreskog and Sorbom (1981, 1989) and Jorekog and Goldberger (1975) first develop the structure equation modeling (hereafter called SEM) to analyze the relationship between the observed variables as the indicators and the latent variables as the attributes of the capital structure choice.  [1:  In statistics, latent variables (as opposed to observable variables), are variables that are not directly observed but are rather inferred (through a mathematical model) from other variables that are observed (directly measured).] 

Since Titman and Wessels (1988) (hereafter called TW) first utilized LISREL system to analyze the determinants of capital structure choice based on a structural equation modeling (SEM) framework, Chang et al. (2009) and Yang et al. (2010) extended the empirical work on capital structure choice and obtained more convincing results. These papers employ structural equation modeling (SEM) in terms of LISREL system to solve the measurement errors problems in the analysis of the determinants of capital structure.  Although TW initially apply applied SEM to analyze the factors of capital structure choice, most of their results are were not significant in explaining the determinants of capital structure. Maddala and Nimalendran (1996) point out the problematic model specification as the reason for TW’s poor findings and propose a Multiple Indicators and Multiple Causes (hereafter called MIMIC) model to improve the results. Chang et al. (2009) use MIMIC model to estimate capital structure determinants and compare the results with those obtained by TW. Chang et al. (2009) found that MIMIC model performed better than TW’s SEM model in estimating capital structure determinants. Later, by using structural equation modeling (SEM) with confirmatory factor analysis (CFA) approach, Yang et al. (2010) incorporate the stock returns into the simultaneous equations of capital structure determinants. They found that a firm’s capital structure and its stock return are correlated and should be decided simultaneously. 
The main purpose of this paper is to investigate whether the factors of capital structure that are related to the firm, manager, and macroeconomic characteristics are consistent with theories in previous literature. In addition, we also investigate the interrelation between capital structure and stock rate of returns. Our major finding is to confirm the trade-off theory between the financial distress and agency costs, pecking order theory, and signaling theory with asymmetric information in corporate finance literature. To test these theories, we first employ SEM with CFA approach to classify the observed variables into several groups (attributes) then, we test McDonald’s (1983) endogenous supply relationship between short-term public debt and private debt through macroeconomic factors. Finally, Dittmar and Thakor’s (2007) “managerial investment autonomy” also can be verified via simultaneous equations of capital structure and stock returns. 
There are three major findings in this paper which can be summarized as follows:
1. We found that the interaction of a firm’s leverage and its stock price should be explicitly considered in capital structure research. In other words, we found only significant theoretical attributes on the decision of capital structure if stock return is not incorporated into capital structure research. . 
2. Our empirical results also confirm the endogenous supply relationship between public and private debts. The negative relation between firms’ leverage ratio and the issue of total public debts is consistent with McDonald’s (1983) theory. Our finding can be treated as an extension of Miller’s (1977) capital structure theory.
3. We also show the necessity and importance of the classifications of observable variables to describe the trade-off between the financial distress and agency costs in capital structure choice. Therefore, we conclude that SEM with CFA approach is preceded by adding latent attributes of capital structure and solving measurement error-in-variable problem.
This paper is organized as follows.  In section 2, we discuss the accounting items, macroeconomic factors, and manager characteristics used as proxies of the factors of capital structure. The additional factors of stock prices are also considered in the investigation of joint determinants of capital structure and stock rate of return. Then, the description of sample period and data sources is included in this section. Section 3 introduces three alternative methods: SEM approach, MIMIC model, and SEM with CFA and illustrates how these models investigate the joint determinants of capital structure and stock rate of returns in LISREL system. Section 4 represents data and the empirical results.  Finally, section 5 summarizes the conclusions of this paper.
[bookmark: _Toc379493460]2 Determinants of Capital Structure -
	Before we use SEM approach to analyze the determinants of capital structure and joint determinants of capital structure and stock rate of return, the observable indicators are first briefly described in this section.
[bookmark: _Toc379493461]2.1 Determinants of Capital Structure
	There are several factors discussed in previous literature and categorized into three groups in this paper: firm characteristics, macroeconomic factors, and manager characteristics.
[bookmark: _Toc379493462]2.1.1 Firm characteristics 
	TW provides eight characteristics to determine the capital structure: asset structure, non-debt tax shields, growth, uniqueness, industry classification, size, volatility, and profitability. These attributes are unobservable; therefore, some useful and observable accounting items are classified into these eight characteristics in accordance with the previous literature on capital structure. The attributes as latent variables, their indicators as independent variables, and the indicators of capital structure as dependent variables are shown in Table 1. The parentheses in indicators are the notations used in LISREL system. Moreover, TW adopts the long-term debt, the short-term debt, and the convertible debt over either market value of equity or book value of equity as the indicators of capital structure as shown in the bottom of Table 1.  
Table 1 TW Attributes and Indicators
	Attributes
	Indicators

	Asset structure
	Intangible asset/total assets(INT_TA)
Inventory plus gross plant and equipment /total assets(IGP_TA)

	Non-debt tax shield

	Investment tax credits/total asset (ITC_TA)
Depreciation/total asset(D_TA) 
Non-debt tax shields/total asset(NDT_TA)

	Growth
	Capital expenditures/total asset (CE_TA)
The growth of total asset (GTA)
Research and development/Sales (RD_S)

	Uniqueness
	Research and development/Sales (RD_S)
Selling expense/sales (SE_S)
Quit Rates (QR)*

	Industry Classification
	SIC code (IDUM)

	Size
	Natural logarithm of sales (LnS)

	Volatility
	The standard deviation of the percentage change in operating income (SIGOI)

	Profitability
	Operating income/sales (OI_S)
Operating income/total assets (OI_TA)

	Capital Structure
(dependent variables)
	Long-term debt/market value of equity (LT_MVE)
Short-term debt/market value of equity (ST_MVE)
Convertible debt/market value of equity (C_MVE)
Long-term debt/book value of equity (LT_BVE)
Short-term debt/ book value of equity (ST_BVE)
Convertible debt/ book value of equity (C_BVE)


*The quits rate is used by the Bureau of Labor Statistics to track how many people are quitting their jobs within industries. Therefore, this variable can be measured the uniqueness of industries.
	
Since we will use confirmatory factor analysis (CFA) approach to test whether observed variables are good proxies to measure attributes effectively, we add additional indicators and a financial rating attribute as shown in Table 2. These indicators can be alternative suitable proxies of attributes to replace TW indicators. 
Table 2 Additional Attributes and Indicators
	Attributes
	Indicators

	Growth
	Research and development/ total assets (RD_TA)

	Industry Classification
	Quit Rates (QR)

	Volatility[footnoteRef:2] [2:  The additional indicators of volatility are referred to Chang et al. (2008).] 

	Coefficient of Variation of ROA (CV_ROA)
Coefficient of Variation of ROE (CV_ROE)
Coefficient of Variation of Operating Income (CV_OI)

	Financial Rating
	Altman’s Z-score (Z_Score)
S&P Domestic Long Term Issuer Credit Rating (SP_Rate)
S&P Investment Credit Rating (SP_INV)

	Capital Structure
(dependent variables)
	Long-term debt/market value of total assets (LT_MVA)
Short-term debt/market value of total assets (ST_MVA)
Convertible debt/market value of total assets (C_MVA)
Long-term debt/book value of total assets (LT_BVA)
Short-term debt/ book value of total assets (ST_BVA)
Convertible debt/ book value of total assets (C_BVA)



Asset structure
Based on the trade-off theory and agency theory, firms with larger tangible and collateral assets may have less bankruptcy, asymmetry information, and agency costs. Myers and Majluf (1984) indicate that companies with larger collateral assets attempt to issue more secured debt to reduce the cost arising from information asymmetry between managers and outside investors. Moreover, Jensen and Meckling (1976) and Myers (1977) state that there are agency costs related to underinvestment problems in the leveraged firm. High leveraged firms prefer to invest suboptimal investment which only benefits shareholders and expropriates profits from bondholders. Therefore, the collateral assets are positively correlated to debt ratios. Rampini and Viswanathan (2013) build a dynamic agency-based model and claim the importance of collateral asset as a determinant of the capital structure of a firm. 
According to TW’s paper, the ratio of intangible assets to total assets (INT_TA) and the ratio of inventory plus gross plant and equipment to total assets (IGP_TA) are viewed as the indicators to evaluate the asset structure attribute.
Non-debt tax shield
DeAngelo and Masulis (1980) extend Miller’s (1977) model to analyze the effect of non-debt tax shields increasing the costs of debt for firms. Bowen, Daley, and Huber (1982) find their empirical work on the influence of non-debt tax shields on capital structure consistent with DeAngelo and Masulis’s (1980) optimal debt model. Graham (2000) tests how large the effect of tax shield benefits by issuing debts on firms would be and finds the significant magnitude of tax-reducing value of the interest payments. However, the firms with large size, more profitability, and high liquidity use less debt as financing sources even though the reducible tax from interests of debt can profit the earnings of firms with less bankruptcy possibility. Lin and Flannery (2013) investigate whether personal taxes affect the cost of debt and equity financing and find that personal tax is an important determinant of capital structure. Their empirical study shows that tax cut policy in 2003 has a negative influence on firms’ leverage ratio.   
Following Fama and French (2002) and TW’s paper, the indicators of non-debt tax shields are investment tax credits over total asset (ITC_TA), depreciation over total asset (D_TA), and non-debt tax shields over total asset (NDT_TA) which NDT is defined as in TW’s paper with the corporate tax rate 34%. Since the tax cut policy is a special event, it is hard to find the indicator of personal tax for all shareholders every year. Therefore, we left the influence of personal taxes on capital structure for future research.
Growth
According to TW’s paper, we use capital expenditures over total asset (CE_TA), the growth of total asset (GTA), and research and development over sales (RD_S) as the indicators of growth attribute. The research and development over total asset (RD_TA) are added in this attributes to test construct reliability in confirmatory factor analysis[footnoteRef:3]. TW argues the negative relationship between growth opportunities and debt because growth opportunities only add firm’s value, but cannot collateralize or generate taxable income.  [3:  Since the denominator of CE_TA and GTA are total asset, RD_TA may reduce the scale problem in SEM. Therefore, we add RD_TA in growth to test whether the convergent validity of RD_TA is better than RD_S.] 

Uniqueness and Industry Classification
Furthermore, the indicators of uniqueness include development over sales (RD_S) and selling expense over sales (SE_S). Titman (1984) indicates that uniqueness negatively correlates to debt because the firms with high level uniqueness will cause customers, suppliers, and workers to suffer relatively high costs of finding alternative products, buyers, and jobs when firms liquidate. 
SIC code (IDUM) as proxy of industry classification attribute is followed Titman’s (1984) and TW’s suggestions that firms manufacturing machines and equipment have high liquidation cost and thus more likely to issue less debt. Graham (2000) uses sales- and assets- Herfindahl indices to measure industry concentration (Phillips, 1995; Chevalier, 1995) and utilize the dummy of SIC codes to measure product uniqueness. Graham concluded that more unique of product of a firm, less debt would be used. Here we assign one to firms in manufacturing industry (SIC codes 3400 to 4000) and zero to other firms.
	Quit Rates (QR) are used in both uniqueness and industry classification to represent the cost of human capital. Low quit rates implicitly symbolize high level of job-specific costs that workers encounter costly find alternative jobs in same industry. Therefore, we expect quit rates negatively related to debt ratio.

Size 
The indicator of size attribute is measured by natural logarithm of sales (LnS). The financing cost of firms may relate to firm size since small firms have a higher cost of non-bank debt financing (see Bevan and Danbolt (2002)). Therefore size is supposed to be positively associated with debt level. 
Volatility and Financial Rating
The previous literature on dynamic capital structural model focused on the trade-off between the benefits of debt tax shields and the costs of financial distress (Fisher, Heinkel, and Zechner (1989), Leland and Toft (1996), Leland (1994)).
	The tax benefits by issuing debts can be offset by the costs of financial distress. Therefore, Graham (2000) uses Altman’s (1968) Z-score as modified by MacKie-Mason (1990) to measure bankruptcy and shows that the policy of debt conservatism is positively related to Z-score. It implies that firms using less of debt can avoid financial distress. Here we use Altman’s (1986) Z-score[footnoteRef:4] (Z_Score) as an indicator of financial rating. [4:  Altman (1968) Z-score formula is:
 ] 

	Besides, volatility attribute is estimated by the standard deviation of the percentage change in operating income (SIGOI), Coefficient of Variation of ROA (CV_ROA), Coefficient of Variation of ROE (CV_ROE), and Coefficient of Variation of Operating Income (CV_OI). The large variance in earnings means a higher possibility of financial distress; therefore, to avoid bankruptcy happen, firms with larger volatility of earnings will have less debt. Also, we can indirectly confirm Lambrecht’s and Myers’ (2012) non-coexist of target adjustment models for dividend payout and capital structure. In their theory, non-smoothed payout will increase the volatility of net income when target debt ratio exists. Therefore, if the volatility attribute is significant in our empirical work, it may imply that debt ratio will be adjusted to target level and dividend payout will not be smoothed.  
	In addition, we also consider the cost of issuing debt measured by Standard & Poor's (S&P) Long Term Credit Rating (SP_Rate) and S&P Investment Credit Rating (SP_INV)[footnoteRef:5]. High levels of financial ratings can decrease the cost of issuing debt. Therefore, according to pecking order theory, the level of financial ratings should be positively related to the leverage ratio. [5:  Standard & Poor's (S&P) Long Term Credit Ratings can be classified into 22 categories on the scale from AAA to D. Here we give value of these ratings from 1(AAA rating) to 22 (D rating) in order to measure the attribute of financial ratings. For S&P Investment Credit Rating (SP_INV), we give weights 1 to long-term investment rating class (AAA to BBB), 2 to non-investment rating class (BB to C), and 3 to default rating class (SD and D). Thus, firms with higher value (lower level) of S&P long term credit rating will use lower leverage ratio.] 

Profitability
Finally, the pecking order theory developed in Myers’ (1977) paper indicates that firms prefer to use internal finance rather than external finance when raising capital. The profitable firms are likely to have less debt and profitability and hence is negatively related to debt level. The pervious empirical studies find the negative relation between debt usage and profitability which is consistent with the statement of free cash flow problem by Jensen (1986). However, Stulz (1990) states that a firm would not lose on free cash flow problem if it has profitable investment opportunities. Graham (2000) uses ROA (cash flow from operations divided by total assets) as the measure of profitability. Following TW’s paper, the indicators of profitability are operating income over sales (OI_S) and operating income over total assets (OI_TA).
[bookmark: _Toc379493463]2.1.2 Macroeconomic factors
	McDonald (1983) extends Miller (1977) theory and investigates the impact of government financial decisions on capital structure. The equilibrium of McDonald’s (1983) model shows that the corporate debt-to-wealth ratio is negatively related to the government debt-to-wealth ratio. It implies that the decrease in federal borrowing would lead to the increase in firm’s debt-equity ratio.
	The previous studies (Greenwood, Hanson, and Stein, 2010; Bansal, Coleman, and Lundblad, 2011; Krishnamurthy and Vissing-Jorgensen, 2012; Graham, Leary, and Roberts, 2012; Greenwood and Vayanos, 2008, 2010) have shown the negative relationship between government leverage and private sector debt.  Bansal, Coleman, and Lundblad (2011) provide an equilibrium model to illustrate the endogenous supply relationship between short-term public debt and private debt. They employ Vector Auto-regression (VAR) to do empirical work and confirm the prediction of their model that an increase in government leverage leads to the decrease in private debt. Krishnamurthy and Vissing-Jorgensen (2012) show the negative correlation between the government leverage and the corporate bond spread which is the difference of yields on Aaa corporate bonds and long maturity Treasury bonds. When the supply of public debt decreases, the wide corporate bond spread implies the increase in supply of corporate debt. This evidence is consistent with the finding in Greenwood, Hanson, and Stein (2010) that the issues of private debts seem to shifts in supply of government debt. Graham, Leary, and Roberts (2012) use both macroeconomic factors and firm characteristics to investigate the determinants of capital structure and find government leverage (debt-to-GDP ratio), which is defined as the ratio of federal debt held by public to GDP, is an important determinant of variation in aggregate leverage which is defined as the ratio of aggregate total debt to aggregate book value.  
	Based on previous literature, we use debt-to-GDP ratio (D_GDP), corporate bond spread (Spread), and total public debt (TPD) as indicators of macroeconomic attribute to capital structure. We expect that D_GDP and TPD are negatively related to leverage ratio and the correlation between leverage ratio and Spread is negative.
[bookmark: _Toc379493464]2.1.3 Manager character
Berger et al. (1997) build built a measure of managerial entrenchment to investigate the agency problem between managers and shareholders, that is, managers would prefer to issue less debt to benefit their own private profits rather than pursue the optimal capital structure to benefit shareholders. Berger et al. (1997) find that the usage of debt decreases with the options and stocks held by a CEO, log of number of directors and percentage of outside directors, but increase with the length of tenure of a CEO. Graham (2000) utilizes the same variables from Berger et al. (1997) to measure the managerial entrenchment and the results are similar to Berger et al. (1997) finding that strong managerial entrenchment would lead to decrease the debt usage of a firm. The variables used to measure the managerial entrenchment are the stocks and options held by a CEO, the length of working years and tenure of a CEO, log of number of directors, and percentage of outside directors.
Bhagat, Bolton, and Subramanian (2011) developed a dynamic capital structural model incorporated with taxes effect, bankruptcy costs and manager characteristics and investigate the effects of manager characteristics on the firm’s capital structure. Their model, which incorporates with the concept of agency problems between manager and shareholders, can be viewed as the application of trade-off theory and agency conflict problem which utilizes tax effects and bankruptcy costs as external factors and manager characteristics as internal factors to analysis financing decisions of a firm. Their model can be viewed as the application of trade-off theory and agency conflict problems which utilizes tax effects and bankruptcy costs as external factors and manager characteristics as internal factors to analysis financing decisions of a firm. They find manager characteristics are important determinants of capital structure decisions and the manager’s ability is negative correlated to total debt ratio (total debt / total asset) and the results of their empirical work are consistent with the inference of their model. The variables, CEO cash compensation, CEO cash compensation to asset ratio, CEO tenure, CEO tenure divided by CEO age and CEO ownership (numbers of shares of common stock plus the number of options held by CEO), will be used as the proxies of CEO ability to test the influence of manager-shareholder agency conflicts on a firm’s financing decisions. Lambrecht and Myers (2012) developed a theory of debt dynamics based on the relationship between dividend policy and managerial rents. In their model framework, the target debt ratio may not be reached because of smooth dividend payout policy. They suggest using management compensation as the proxy of managerial rent to investigate how the agency costs affect payout, investment, and debt policies. In this paper, we can investigate the influence of managerial rent on capital structure. 
Here we use CEO Tenure over CEO age (Tenu_age), log of CEO tenure (log_Tenu), log of CEO total compensation (log_TC), CEO bonus (in millions) (Bonus), log of number of directors (log_Dir) and percentage of outside directors (Out_Dir) as indicators of manager character. Since both the manager’s ability and strong managerial entrenchment would lead to the decrease of debt usage, the manager character of a firm is expected to be negatively related to this firm’s leverage.  
[bookmark: _Toc379493465]2.2 Joint Determinants of Capital Structure and Stock Rate of Return 
Marsh (1982) analyzed the empirical study in financing decisions of UK companies and found their capital structures are were heavily influenced by their stock prices. Baker and Wurgler (2002) provide the empirical evidence that the capital structure of a firm is significantly related to its historical stock price. The firms prefer to issue equity when their stock prices are relatively high (market-to-book ratio high) and repurchase equity when the stock prices are relatively low. However, the regression equations used in Baker and Wurgler (2002) seem not very suitable for the description of relationship between capital structure and stock price. The stock price and capital structure change simultaneously since the stock price will response respond to the investors’ perspective on financing and investment decisions and managers would will take account of both reactions of stock prices and the firm’s long-term equity value when making financing decisions, and vice versa. Therefore, we can use simultaneous structural equation to investigate the relationship between capital structure and stock price.
Welch (2004) investigates whether companies change their capital structure in accordance with the changes in stock prices or not. Welch (2004) finds that the stock price is a primary factor of dynamic capital structure. However, the firms don’t readjust their capital structure to response respond to the changes in stock prices. Jenter (2005) and Jenter et al. (2011) provide the different aspect of a firm’s financing activity affected by its stock price. Jenter et al. (2011) state that managers attempt to take advantage of the mispricing their firms’ equity through corporate financing activities. This behavior is called “time to market” under the agency problem between the manager and outside investors. The different beliefs between the manager and investors will cause market timing behavior (Jung and Subramanian, 2010). Yang (2013) estimates+ the influence of the difference in beliefs on firms’ leverage ratio and claim that market timing behavior has the significant effect on capital structure. The strong investor beliefs (higher stock price) lead to decreases in firms’ leverage.
Dittmar and Thakor (2007) state a new theory called “managerial investment autonomy” to explain that a firm’s stock price and its capital structure are simultaneously decided. The “autonomy” means that the firm’s stock price is higher when the likelihood of investors’ disagreement with investment and financing decisions made from managers is lower, and vice versa. Since managers consider about the response of shareholders to the investment decisions and capital financing decisions, managers can use stock prices as a signal whether investors agree or disagree with the capital budgeting decisions. Their empirical findings support the argument that a firm will issue equity rather than debt as external financing sources when its stock price is high.  
	For the stock rate of return, we use the annual close prices of a firm in accordance with its annual reports released date to calculate annual stock returns. Here we add two attributes, liquidity and value as attributes of stock returns. The indicators of liquidity are referred from Pastor and Stambaugh’s (2003) innovations in aggregate liquidity (PS_Innov), level of aggregate liquidity (PS_Level), and traded liquidity factors (PS_Vwf). The indicators of value are referred to Fama-French five factors[footnoteRef:6] model: small minus big (smb), high minus low (hml), excess return on the market (mktrf), risk-free interest rate used by 1-month T-bill rate (rf), and momentum (umd). In addition, the attributes of firm characteristics, growth and profitability, are expected to affect stock price directly. Therefore, we will set these two attributes as joint determinants of stock return and capital structure. The list of all indicators and attributes can be found in Table 3. [6:  Fama and French (1992) found three factors related to firm size, excess return on the market, and book-to-market equity ratio have strong explanation of stock returns.] 

Table 3 All Attributes and Indicators
	Attributes
	Indicators

	Asset structure
(AtStruct)*
	Intangible asset/total assets(INT_TA)
Inventory plus gross plant and equipment /total assets(IGP_TA)

	Non-debt tax shield
(Nd_tax)
	Investment tax credits/total asset (ITC_TA)
Depreciation/total asset(D_TA) 
Non-debt tax shields/total asset(NDT_TA)

	Growth
(Growth)
	Capital expenditures/total asset (CE_TA)
The growth of total asset (GTA)
Research and development/Sales (RD_S)
Research and development/ total assets (RD_TA)

	Uniqueness
(Unique)
	Research and development/Sales (RD_S)
Selling expense/sales (SE_S)
Quit Rates (QR)

	Industry classification
(Industry)
	SIC code (IDUM)
Quit Rates (QR)

	Size (Size)
	Natural logarithm of sales (LnS)

	Volatility
(Vol)
	The standard deviation of the percentage change in operating income (SIGOI)
Coefficient of Variation of ROA (CV_ROA)
Coefficient of Variation of ROE (CV_ROE)
Coefficient of Variation of Operating Income (CV_OI)

	Profitability
(Profit)
	Operating income/sales (OI_S)
Operating income/total assets (OI_TA)

	Financial rating
(Rate)
	Altman’s Z-score (Z_Score)
S&P Domestic Long Term Issuer Credit Rating (SP_Rate)
S&P Investment Credit Rating (SP_INV)

	Macroeconomic factors
(Macroeco)
	Debt-to-GDP ratio (D_GDP) 
Corporate bond spread (Spread) 
Total public debt (TPD)

	Manager character
(Manager)
	CEO Tenure over CEO age (Tenu_age) 
log of CEO tenure (log_Tenu) 
log of CEO total compensation (log_TC) 
CEO bonus in millions (Bonus)
log of number of directors (log_Dir) 
Percentage of outside directors (Out_Dir)

	Liquidity
(Liquid)
	Innovations in aggregate liquidity (PS_Innov)
Level of aggregate liquidity (PS_Level) 
Traded liquidity factors (PS_Vwf)

	Value
(Value)
	Small minus big (smb)
High minus low (hml)
Excess return on the market (mktrf)
Risk-free interest rate (rf) 
Momentum (umd)

	Capital structure
(CapStruc)

	Long-term debt/market value of equity (LT_MVE)
Short-term debt/market value of equity (ST_MVE)
Convertible debt/market value of equity (C_MVE)
Long-term debt/book value of equity (LT_BVE)
Short-term debt/ book value of equity (ST_BVE)
Convertible debt/ book value of equity (C_BVE)
Long-term debt/market value of total assets (LT_MVA)
Short-term debt/market value of total assets (ST_MVA)
Convertible debt/market value of total assets (C_MVA)
Long-term debt/book value of total assets (LT_BVA)
Short-term debt/ book value of total assets (ST_BVA)
Convertible debt/ book value of total assets (C_BVA)

	Stock rate of return
(StReturn)
	Annual stock return (SR)

	* The name in parentheses is used in LISREL program since the labels of variables in LISREL are limited in 8 characters.



[bookmark: _Toc379493467]3 Methodologies and LISREL System
In this section, we first introduce the SEM approach and present an example of path diagram to show the structure of structural model and measurement model in SEM framework. Subsequently, Multiple Indicators Multiple Causes (MIMIC) model and its path diagram show alternative ways to investigate the determinants of capital structure. Finally, Confirmatory Factor Analysis (CFA) is provided to improve the explanation of relations between indicators and latent variables in measurement model of SEM framework. 
[bookmark: _Toc379493468]3.1 SEM Approach
The SEM incorporates three equations as follows:
              (1)
             (2)
             (3)
x is the matrix of observed independent variables as the indicators of attributes, y is the matrix of observed dependent variables as the indicators of capital structure,  is the matrix of latent variables as attributes,  is the latent variables that link determinants of capital structure (a linear function of attributes) to capital structure(y).
Figure 1 shows an example of the path diagram of SEM approach where the observed independent variables x= (x1, x2, x3 are located in rectangular, the observed dependent variables y= (y1, y2 are set in hexagons, variables= (,  = ( in ovals denote the latent variables and the corresponding sets of disturbance are ,, and . 
Figure 1 Path Diagram of SEM Approach
In this path diagram, the SEM formulas (2.1), (2.2) and (2.3) are specified as follows:  
where  denote unknown factor loadings,  denote unknown regression weights,  denote measurement errors, and  denote error terms.
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	The structural model can be specified as the system of equations which combines equations (1) and (2), and then we can obtain the structural model in TW’s paper as follows:
                          (4)
In this paper, the accounting items can be viewed as the observable independent variables (x) which are the causes of attributes as the latent variables () ,and the debt-equity ratios represented the indicators of capital structure are the observable dependent variables (y).
The fitting function for maximum likelihood estimation method for SEM approach is:
         (5)
where S is the observed covariance matrix, is the model-implied covariance matrix, p is the number of independent variables (x), and q is the number of dependent variables (y). 
[bookmark: _Toc379493469]3.2 Illustration of SEM Approach in LISREL System
In general, SEM consists of two parts, the measurement model and structural model. The measurement model analysis is the presumed relations between the latent variables viewed as the attributes and observable variables viewed as the indicators. For example, capital expenditures over total assets (CE_TA) and research and development over sales (RD_S) are the indicators of the growth attributes (Growth). In the measurement model, each indicator is assumed to have a measurement error associated with it. On the other hand, the structure model presents the relationship between unobserved variables and outcome. For instance, the relationship between attributes and the capital structure is represented by the structure model. The relationship between the capital structure and its indicators estimated by debt-equity ratios and debt-asset ratios is modeled by the measurement model. 


Figure 2a Matrices of Observed Variables and Their Attributes
Figures 2a and 2b illustrate the measurement model as indicated in equation (3) and Figure 2c shows the measurement model as indicated in equation (2). The elements of x vector are listed on Table below in detailed.


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




Figure 2b Matrices of Factor Loadings and Their Measurement Errors


Figure 2c Matrices of Capital Structure and Stock Return


Based on 13 attributes as latent variables for capital structure, 39 indicators for determinants of capital structure choice and stock rate of return, three indicators of capital structure[footnoteRef:7], and one indicator of stock rate of return, the SEM measurement model formula (3) is specified as Figure 2 and the path diagram of structural model formula (4) can be found in Figure 3 where the variables for x, y and  are defined as in Table 3. [7:  The indicators of capital structure are divided into four groups. The denominators of each group are based on market value of equity, book value of equity, market value of asset, book value of asset, respectively. ] 


Figure 3 Path Diagram of Structural Model for Joint Determinants of Capital Structure and Stock Returns

[image: ]
[bookmark: _Toc379493470]3.3 Multiple Indicators Multiple Causes (MIMIC) Model

The MIMIC model is the specified SEM that uses latent variables to investigate the relationship between the indicators and causes of these latent variables. The MIMIC model incorporates two equations as follows:
                             (5)
				                                (6)
 is the matrix of latent variables that link determinants of capital structure(x) to capital structure(y); x is the matrix of observed independent variables as the causes of ; y is the matrix of observed dependent variables as the indicators of ;  and  are error terms. In this paper, there is only one latent variable in , which is called leverage. 
Figure 4 shows an example of the path diagram of MIMIC model where the observed independent variables x= (x1, x2, x3 are located in rectangularrectangles, the observed dependent variables y= (y1, y2 are set in hexagons, variables = (, in ovals denote the latent variables and the corresponding sets of disturbance are, and. 



Figure 4 Path Diagram of MIMIC Model
In this path diagram, the MIMIC model formulas (5) and (6) are specified as follows: 
 where  denote unknown factor loadings,  denote measurement errors, and  denote error terms.
[image: ]

	In this paper, the MIMIC model formulas (5) and (6) are specified as Figure 5 where the variables of matrixes x and y are defined as in Table 3.



Figure 5 Matrices for Determinants of Capital Structure and Stock Rate of Return in MIMIC model
Figure 5 illustrates the equations of MIMIC model as indicated in equations (5) and (6). The elements of x vector are listed on the table below in details.





	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



[bookmark: _Toc379493471]3.4 Confirmatory Factor Analysis (CFA)
In SEM framework, the usage of confirmatory factor analysis (CFA) in measurement model is to test whether the data fit a hypothesized measurement model which is based on theories in previous literature. CFA is usually utilized as the first step to assess a designed measurement model in SEM since it is a theory-driven analysis that evaluates the consistency between a priori hypotheses and the parameter estimates in the relations between observed variables and latent variables. If CFA shows the poor confirmation of a measurement model, and then the results of SEM will indicate a poor fit, the model will be rejected, and the parameter estimates will be unexplainable. Therefore, we should first utilize CFA to adjust the relations between observed and latent variables in SEM, and subsequently conclude the results in accordance with assessment of model fit statistics[footnoteRef:8]. [8:  With regard to selecting model-fit evaluation, CFI (Comparative-Fit Index), RMSEA (Root Mean Square Error of Approximation), the ratio of Chi-Square value to degree of freedom, and SRMR (Standardized Root Mean Square Residual) are common goodness-of-fit measures.] 

CFA can evaluate the confirmation of a designed model via the construct validity of a proposed measurement theory. Two major validities, convergent validity and discriminant validity, are the important components of construct validity which is the extent to test whether a set of measured items actually reflects the theoretical latent construct in measurement model. There are three approaches to evaluate convergent validity: factor loadings, average variance extracted (AVE), and composite reliability (CR). In general, the factor loadings (the parameter estimates) are larger than the critical value 0.5, which imply implies that the latent variables can appropriately explain the observed variables and the measurement model has good convergent validity. The formulas of average variance extracted (AVE) and composite reliability (CR) for a latent variable are as follows:


Where  denotes the standardized factor loadings (the standardized parameter estimates) of a latent variable and  denotes the indicator error variances of observed variables related to this latent variable. In LISREL system, we can obtain Squared Multiple Correlations (SMC) of observed variables. SMC value can be viewed as the coefficient of determination, R2 in linear regression analysis, and the value  of an observed variable equals to the value of one minus SMC of that observed variable. If AVE and CR of a latent variable are larger than 0.5, then than this latent variable is reasonably set in measurement model and the model has good convergent validity of this latent variable. 
In addition, there are three ways to measure discriminant validity of a measurement model. The first method is to compare the original measurement model with the restricted measurement model which fixes the coefficient of correlation between two latent variables equal to 1.00. Secondly, the alternative method of setting the restricted measurement model is to combine two latent variables into one latent variable in the model. If the difference of the Chi-Square value of the original and the restricted models is significant[footnoteRef:9], then the set of measurement model performs good discriminant validity and the latent variables are of significant difference that can represent different characteristics in SEM. The third method is the comparison of AVE value of a latent variable and the square of the coefficient of correlation between two latent variables; if the square of the coefficient of correlation between two latent variables is larger than both AVE of these latent variables, then these latent variables can perform discriminative characters well. [9:  The 5% and 1% significant value of the difference of Chi-Square value between original measurement model and the restricted model are 3.841 and 6.64 respectively.] 

[bookmark: _Toc379493472]4 Data and Empirical Analysis 
	In this section, we first introduce data used in this paper. Secondly, we present empirical results of determinants of capital structure. Finally, we investigate the joint determinants of capital structure and stock rate of return. We use both SEM with both the CFA and MIMIC model to illustrate the structural equal modeling approach and compare their results. Finally, we will compare our results to the empirical results of TW, Chang et al. (2008), and Yang et al. (2010). 
4.1 Data
Since the data for indicators of firm characteristics, macroeconomic factors, manager character, and the determinants of stock returns are collected from different datasets, the sample period is constrained by the common period of these datasets. The sample period is 2001 to 2012. The annual stock price and data of firm characteristics except quit rates are collected from Compustat. S&P Credit Rating information can be obtained in the rating category of Compustat. The time length to measure the indicators of volatility attribute is 5 years (past four years to current year). The codes of the accounting items used to calculate the observed variables in Compustat are shown in Table 4.
The data used for manager character, macroeconomic factors, and quit rates are collected from Corporate Library, Board of Governors of the Federal Reserve System and Bureau of Labor Statistics of United States Department of Labor, respectively. The Pastor and Stambaugh’s (2003) three liquidity[footnoteRef:10] factors and Fama-French five factors are collected from Fama-French Portfolios and Factors dataset in WRDS. Since the data from Fama-French Portfolios and Factors dataset is monthly data, we combine them with other data by calendar date. Because these factors are used to forecast stock returns, the measuring year of these factors is one month before the annual report released date.  [10:  The details of liquidity factors are described in Pastor and Stambaugh (2003).] 

Table 4 The Compustat Code of Observable Data
	Accounting 
	Code 
	Accounting 
	Code 

	Total Asset 
	AT 
	R&D  expense 
	RDIP 

	Intangible Asset 
	INTAN 
	Sales 
	SALE 

	Invenstory 
	INVT 
	Selling expense 
	XSGA 

	Gorss plant & equipment 
	PPEGT 
	SIC code 
	SIC 

	Investment tax credits 
	ITCB 
	Short-term debt 
	DLC 

	Depreciation 
	DPACT 
	Long-term debt 
	DLTT 

	Income tax 
	TXT 
	Convertible debt 
	DCVT 

	Operating income 
	EBIT 
	Book value of equity 
	SEQ 

	Interest payment 
	XINT 
	Outstanding shares 
	CSHO 

	Capital expenditures 
	CAPX 
	Book value per share 
	BKVLPS 

	Net income
	NI
	Market Value of Equity
	MKVALT

	Working Capital
	WCAP
	Price Close-Fiscal Annual
	PRCC_F

	Retained Earnings
	RE
	NAICS code*
	NAICS

	*NAICS code is used to combine data with quit rates obtained from Bureau of Labor Statistics of United States Department of Labor.



The firms with incomplete records on variables and with negative values of total assets are deleted from the samples. After combining all data from Compustat, Corporate Library, Board of Governors of the Federal Reserve System and Bureau of Labor Statistics of United States Department of Labor, the total sample size during 2001 to 2012 is 3118. 

[bookmark: _Toc379493473]4.2 Determinants of Capital Structure by SEM with CFA
	During the CFA test, we deleted some indicators to solve singularity problems in covariance matrix and combines combined some attributes to satisfy discriminant and convergent validity measures[footnoteRef:11]. The conceptual diagram of structure model for determinants of capital structure is illustrated in Figure 2.6. Here we combine attributes, uniqueness, and industry classification, into one attributeclassifications, into one attribute called “Uni_Ind” to solve the collinearity problem since the indicators of these attributes are similar. Another combined attribute is called “Vol_Rate” from volatility and financial rating attributes because both attributes are used to measure financial distress costs. [11:  The Chi-Square value = 6905.61, Degree of Freedom = 252, Normed Fit Index (NFI) = 0.79, Comparative Fit Index (CFI) = 0.79, Root Mean Square Error of Approximation (RMSEA) = 0.092, Root Mean Square Residual (RMR) = 0.15, Standardized RMR = 0.076 and Goodness of Fit Index (GFI) = 0.85. Since the sample size is too big, the insignificant value of Chi-Square cannot be good indicator of model fitness. Based on CFA criteria, CFI, GFI, RMSEA and RMR show our model is acceptable.   ] 

The estimates of the parameters of measurement model without CFA are presented in Table 5 and Table 7. There are 23 indicators and 9 attributes in SEM with CFA model for determinants of capital structure[footnoteRef:12]. [12:  We have collected 31 indicators to analyze the determinants of capital structure. However, the covariance matrix is not positive definite and results in singularity problem. Therefore, we delete some observed variables which are high correlated to other indicators. ] 



Figure 6 Conceptual Diagram of Structure Model for Determinants of Capital Structure
[image: ]
	 
	Except the indicators of Growth and Size, others are significant as proxies of attributes. According to Table 6, asset structure and non-debt tax shield are highly correlated because their indicators are closely related. For example, depreciation indicator (D_TA) of non-debt tax shield is positively related to gross plant and equipment indicator (IGP_TA) of asset structure. The high correlation of attributes will cause problems in estimating the model. In addition, too many latent variables and the lack of using indicators with unique weights corresponding to their attributes may also cause the week weak results (Maddala and Nimalendran, 1996). Therefore, we can expect more significant results if we delete either asset structure or non-debt tax shield attribute. We will also remove some insignificant attributes, e.g. growth or size, to test whether the results are more significant under confirmatory factor analysis.
	Based on the results in Table 7, we find profitability having significant effect on capital structure in either a short-term or long-term aspect. The positive relationship between profitability and capital structure is inconsistent with pecking order theory (Myers, 1977) and free cash flow theory (Jensen, 1986). However, we can infer that profitable firms may utilize both internal sources and debts to invest profitable opportunities and to avoid agency costs (Stulz, 1990). Volatility and financial rating only influence on market-based short-term leverage ratio. This evidence implies that even though the credit risk affects the fluctuation of stock price, bankruptcy costs may not change long-term target leverage ratios. It also consists with Welch’s (2004) inference that firms don’t readjust target leverage ratios responding to their fluctuated stock prices.
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[bookmark: _Toc379493474]4.3 Determinants of Capital Structure by MIMIC Model
To enhance the explanation of the factors of capital structure, IWe used MIMIC model to reduce the latent variable and improve the results shown in Figure 7 and Table 8. The standardized estimates of determinants of capital structure in market value basis are illustrated by the path diagram in Figure 7 where there is only one latent variable (attribute), Capital Structure (CapStruc), and all observed variables are the indicators of this attribute. The selection of indicators for determinants of capital structure in the MIMIC model is same as it in SEM with CFA to compare the performance between two models. The goodness-of-fit measures show that MIMIC model performed better than SEM with CFA[footnoteRef:13] because of the decrease in latent variables.    [13:  The Chi-Square value = 678.80, Degree of Freedom = 46, Normed Fit Index (NFI) = 0.98, Comparative Fit Index (CFI) = 0.98, Root Mean Square Error of Approximation (RMSEA) = 0.066, Root Mean Square Residual (RMR) = 0.0013, Standardized RMR = 0.029 and Goodness of Fit Index (GFI) = 0.98. Since the sample size is too big, the insignificant value of Chi-Square cannot be good indicator of model fitness. Based on CFA criteria, CFI, GFI, RMSEA and RMR show our model is acceptable. The goodness-of-fit measure, RMR and RMSEA in MIMIC model smaller the values in SEM with CFA shows MIMIC model performed better than SEM with CFA.] 

The parameter estimates of determinants of capital structure in both market value basis and book value basis are shown in Table 8. Compared to SEM with CFA method, at least one indicator of attributes, AtStruct, Nd_tax, Growth, Uni_Ind, Vol_Rate and Macroeco, has explanation power of capital structure in both market and book value bases. Size and Profit attributes only have significant effects on leverage ratios in book value basis. In addition, manager only influences on capital structure in market value basis. 
Although there are many significant indicators to determine capital structure, some of them are incompatible with each other’s. For example, INT_TA and IGP_TA should have inversely influences on capital structure while they both are positively related to capital structure in the MIMIC model. All indicators of Nd_tax should be negatively relation related to capital structure while NDT_TA has a significantly positive relation to it. Therefore, we would claim that SEM with CFA would be more proper to investigate the determinants of capital structure rather than MIMIC model if we can establish SEM with CFA under better goodness-of-fit measures. 
According to the results in both SEM with both the CFA and MIMIC model, the long-term debt ratio in both markets and book value bases has have heavy factor loading in capital structure. Therefore, we claim that the factors of capital structure focus on long-term rather than short-term leverage ratios.

Figure 7 Path Diagram of Results in MIMIC Model
The indicators and attributes are referred to Table 3. The numbers on the links between each indicators and CapStru are the standardized estimates of determinants of capital structure.
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Table 8 The Standardized Estimates of Determinants of Capital Structure in MIMIC Model
The bold numbers are significant at 5% level where the t-statistics are in parentheses. The indicators and attributes are referred to Table 3.
	Standardized Factor Loadings in MIMIC Model

	Attributes
	Indicators 
	Market Value Basis
	Book Value Basis

	AtStruct
	INT_TA 
	0.30 (12.99)
	0.24 (15.24)

	AtStruct
	IGP_TA  
	0.68 (14.26)
	0.42 (12.72)

	Nd_tax
	ITC_TA 
	0.02 (1.41)
	0.01 (0.77)

	Nd_tax
	D_TA  
	-0.43 (-11.51)
	-0.22 (-8.51)

	Nd_tax
	NDT_TA
	0.04 (2.37)
	0.03 (2.15)

	Growth
	CE_TA
	-0.09 (-4.00)
	-0.03 (-2.11)

	Growth
	GTA 
	-0.05 (-3.04)
	-0.02 (-1.75)

	Growth
	RD_TA 
	0.02 (1.09)
	0.02 (1.71)

	Uni_Ind
	SE_S
	0.02(1.23)
	0.03 (2.11)

	Uni_Ind
	QR
	-0.04 (-1.80)
	0.00 (0.22)

	Uni_Ind
	IDUM  
	-0.14 (-7.45)
	-0.08 (-6.67)

	Size
	LnS
	0.00 (-0.20)
	-0.07 (-4.37)

	Profit
	OI_S  
	-0.04 (-1.89)
	-0.04 (-2.78)

	Profit
	OI_TA 
	-0.04 (-1.50)
	0.20 (10.49)

	Macroeco
	D_GDP  
	0.13 (1.95)
	0.31 (6.72)

	Macroeco
	TPD  
	-0.19 (-2.75)
	-0.36 (-7.73)

	Manager
	Tenu_Age  
	0.05 (1.50)
	0.00 (-0.01)

	Manager
	Log_Tenu  
	-0.01 (-0.40)
	0.01 (0.46)

	Manager
	Out_Di r  
	-0.05 (-2.54)
	0.01 (0.56)

	Manager
	Log_Dir
	-0.04 (-1.89)
	0.00 (0.13)

	Vol_Rate
	CV_ROE  
	-0.04 (-2.02)
	-0.02 (-1.28)

	Vol_Rate
	SP_Rate
	0.44 (17.00)
	0.20 (11.36)

	Vol_Rate
	Z_Score  
	-0.54 (-23.29)
	-0.39 (-24.28)



[bookmark: _Toc379493475]4.4 Joint Determinants of Capital Structure and Stock Returns by SEM with CFA
Since there are too many indicators and attributes in the investigation of joint determinants of capital structure and stock returns, we deleted some the attributes and indicators in this section. The conceptual diagram and the estimates of structure model for joint determinants of capital structure and stock returns are illustrated in Figure 8. The attributes are removed in accordance with the results of determinants of capital structure. Based on the results in Table 6, we delete the non-debt tax shield (Nd_tax) attribute because of high correlation between it and asset structure (AtStruct). In addition, we delete size attribute in accordance with insignificant results in Table 5 and Table 6. The indicator, LnS is removed in our structural equation modeling. However, the size effect still exists in our framework because it is one of elements (Sales/Total Asset) in Altman’s Z-score which is the indicator of financial rating attribute (Rate).
The estimates of the parameters in SEM with CFA are presented in Table 9 and Table 11. There are 27 indicators and 10 attributes in SEM with CFA model for joint determinants of capital structure and stock returns[footnoteRef:14]. To confirm the theories in corporate finance, we analyze the simultaneous results of Table 11 in accordance with capital structure theories in Table 12. First, negative values in asset structure and growth attributes are consistent with trade-off theory and agency cost theory, that is, higher collateral assets, less bankruptcy and agency costs. This evidence is consistent with the finding in Rampini and Viswanathan (2013). Industry attribute shows that firms with high liquidation cost prefer to issue less debt, while positive uniqueness attribute contradicts the statements in Titman and Wessels (1988). Our explanation of quit rates positively related to leverage ratios is based on Burdett’s (1978) theory of job quits and quit rates. Burdett claims that workers quit only because a better wage offer is found. In this theory, quit rates can be viewed as wage quit rates. Workers do not accumulate firm-specific human capital because they know a job before starting employment. Therefore, quit rates is negatively related to growth firms with high salary offers. The growth firms usually use less debt. It implies that the lower quit rates, lower debts used in firms. Thus, the relationship between uniqueness and firms’ leverage would be positive. The negative value of volatility and financial rating attribute shows that firms with higher financial distress costs prefer to issue less debt.  [14:  We have collected 39 indicators to analyze the joint determinants of capital structure and stock returns. However, the covariance matrix is not positive definite and results in singularity problem. Therefore, we delete some observed variables which are high correlated to other indicators. ] 

In contrast to the negative relationship between profitability and capital structure in previous literature, our results show significantly positive influence of profitability on leverage ratios. However, the evidence doesn’t violate pecking order theory because profitable firms still prefer debt to equity as external sources of funds. Our explanation for this positive relation is that firms may raise debts to profitable investment opportunities if the retained earnings are not enough to invest. In addition, the profitable firms have lower transaction and issuing costs on debts. Therefore, the profitable firms would utilize more leverage to invest profitable opportunities in accordance with the decrease of agency costs and the inexpensive issuing costs of debts.
Except the attributes from firm characteristics, macroeconomic factors have significant effects on capital structure in either market-value or book-value bases. The negative relationship between macroeconomic attributes and capital structure confirms McDonald’s (1983) theory and previous empirical studies. That is, the increase in government leverage would lead to the decrease in private debt. Since we use individual instead of aggregate debt ratios in our model, the scale of the relationship between the government financial policy and firms’ capital structure is very small. Manager attribute negatively correlated to firms’ leverage consists is consistent with agency costs in previous literature. The strong managerial entrenchment and a manager’s ability would lead to the decrease in debt because managers prefer private benefits to the shareholder’s profits. 
For the simultaneous relationship between capital structure and stock rate of returns, the usage of debt can be viewed as a positive signal to shareholders because of asymmetric information. Therefore, increasing leverages increases stock returns (Ross, 1977). However, high stock prices would lead to the decrease of debt usage in accordance with “managerial investment autonomy” theory in Dittmar and Thakor (2007) and the “market timing behavior” phenomenon in Yang (2013). In Table 11, the stock returns have a negative influence on capital structure in market-value basis, not in book-value basis. So we question about high stock price as an agreement signal that a firm would prefer equity to debt as external financing sources. The evidence of a negative effect of stock returns on market-value based leverages is more likely to consistconsistent with Welch’s (2004) statement. That is, firms don’t readjust their capital structure to in response to the changes in stock prices though stock price is a significant factor of dynamic capital structure. When the stock price increases, the market value of total assets increases and leverage ratios in market-value basis in hence decrease.    



Figure 8 Conceptual Diagram and Estimates of Structure Model for Joint Determinants of Capital Structure and Stock Returns
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[bookmark: _Toc379493477]5 Conclusion
This paper utilizes the structure equation modeling (SEM) with CFA approach estimate the impacts of unobservable attributes on capital structure. The main contribution of this paper is the comprehensive confirmation on theories in corporate finance. First, we use the sample period from 2001 to 2012 to test whether the influences of important factors related to accounting information, macroeconomic and manager characters on capital structure are consistent with the literature theories. Then, we investigate the joint determinants of capital structure and stock rates of returns where we add two attributes, value and liquidity, to stock returns.
Our empirical work only shows only “Profitability” and “Volatility & Financial Rating” are significant attributes on the decision of capital structure. However, all attributes become significant determinants of capital structure and stock returns in either market- or book- value basis. The evidence shows that the interaction of a firm’s leverage and its stock price should be necessarily considered in capital structure research. Besides the proof of trade-off between financial distress and agency costs in previous theories, our results confirm the endogenous supply relationship between public and private debts. Moreover, the interrelation between leverage ratios and stock returns verifies the signal theory under the assumption of asymmetric information between managers and investors. Only significantly negative influences of stock returns on market-value based leverage ratios supports Welch’s (2004) statement. That is, although stock price is of importance in dynamic capital structure, a firm would not readjust its capital structure to in response to the changes in stock prices.
In sum, our results show the advantage of setting latent attributes for clarification and confirmation of theories in capital structure. Therefore, we would suggest using the structural equation modeling (SEM) with confirmatory factor analysis (CFA) to capture the appropriate factors of firms’ leverage decisions.
In future research, the personal taxes (Lin and Flannery, 2013) and the differences in beliefs between the manager and outside investors (Yang, 2013) can be taken into account into in the investigation of joint determinants of capital structure and stock return if the related information is available.  
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