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requirements for the Degree of Doctor of Philosophy in Finance. 

Abstract 

Three Essays on Capital Structure Determinants 

by 

Nur Ainna Ramli 
 

The dissertation consists of three essays on capital structure. The first essay is entitled “Why should 

PLS-SEM be used rather than Regression? Evidence from the Capital Structure perspective”. This 

study examines capital structure determinants using a simultaneous causal model with interaction 

effects between manifest and latent variables. Partial Least Squares is an approach to Structural 

Equation Models that allows researchers to analyse the relationships simultaneously. It is interesting 

to compare and contrast this approach in analysing mediation relationships with the regression 

analysis popularized by Baron and Kenny (1986). In addition to statistical data, logical arguments are 

presented supported by two case studies from PLS-SEM and regression models. I find that the choice 

between regression and PLS-SEM matters even with the simplest scenarios per item for constructs. 

This study’s originality is the provision of new comparative analyses of PLS-SEM versus regression 

analysis in the context of capital structure determinants. The “indirect” and “mediate” macro syntax 

normal theory of the Sobel test, and the bootstrapping techniques proposed by Preacher and Hayes 

(2004, 2008) are compared with PLS-SEM. I find that the PLS-SEM analysis provides less 

contradictory results than regression analysis in terms of detecting mediation effects.  

The second essay is entitled “Determinants of Capital Structure and Firm Financial Performance - A 

PLS-SEM Approach: Evidence from Malaysia and Indonesia”. This essay investigates the impact of 

capital structure determinants on firm financial performance together with the mediation effect of 

firm leverage in Malaysia and Indonesia over the period 1990 to 2010. My results show that some of 

the capital structure determinants directly affect firm financial performance. I also find that only the 

Malaysian sample has a positive significant correlation between firm leverage and firm financial 

performance. Malaysian firms use external financing instead of internal financing to heighten the 

performance. My results also show that firm leverage plays a mediating role in Malaysia but not for 

the Indonesian sample. Asset structure, growth opportunities, liquidity, non-debt tax shield and 

interest rate are the attributes that were indirectly influenced by firm leverage on firm financial 
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performance. Further analysis for multi-group analysis (MGA) in PLS was also tested for equality of 

the parameter estimates. I find that some attribute coefficients in the determinants of capital structure 

and firm financial performance are significantly different between Malaysia and Indonesia.  

The third and final essay is entitled “Interrelation between Countries, Economic Sectors, Capital 

Structure and Performance: The Malaysian and Indonesian evidence”. Here I study the 

comprehensive, simultaneous interrelationships between countries, economic sectors (i.e., primary, 

secondary and tertiary sector), capital structure and performance, especially involving mediation and 

the equality of coefficient effects in different sectors. I find a direct relationship between the 

determinants of capital structure and firm financial performance within different economic sectors. I 

find a significant relationship between firm leverage and firm financial performance in the secondary 

and tertiary sectors but not for the primary sector. I find that the secondary sector tends to use internal 

financing while the tertiary sector tends to use external financing to enhance firm financial 

performance. My results also reveal that the effect of firm leverage on firm financial performance 

tends to be mediated by firm- and country-specific attributes, as well as by the sector in which they 

operate. A closer examination of the data showed that in the economic sectors, I find robust results 

that there are not just positive direct and indirect effects, but also negative direct and indirect effects. 

Using PLS multi-group analysis (MGA), my findings show that I reject the null hypothesis that the 

all path coefficient estimates for the sector comparisons are equal. 

Keywords: Capital structure, sectors, firm financial performance, partial least square-structural 

equation modelling (PLS-SEM), mediation effects, multi-group analysis (MGA) 
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Chapter 1 

Introduction 

1.1 Introduction 

"It doesn't matter whether a company is big or small. Capital structure matters. It always has and 

always will." – Mike Milken 

 

This thesis consists of three essays on capital structure. It is generally agreed that one of the most 

critical areas for finance managers is capital structure. Capital structure refers to a variety of 

financing options, i.e., debt and equity, deployed by the firm to finance its assets. A firm can go for 

different levels of mixtures of equity, debt and/or other financial facilities that emphasize 

maximizing the firm value. This is important because it may affect investor return and assessments 

of the firm’s efficiency in dealing with a competitive environment (Simerly and Li, 2000). There is 

no standardized capital structure for all firms; the financial decisions can differ by which risk and 

cost can be minimized to achieve higher profits, and consequently enhance value for shareholders. 

There are two important questions related to capital structure. First, what are the most important 

factors that determine a firm’s capital structure? Second, how does firm leverage influence the 

firm’s financial performance? A great deal of attention to these questions has been paid by prior 

theoretical literature (see Frank and Goyal, 2009 for suggestions on the most reliable factors in 

capital structure decisions; see Harris and Raviv, 1991 for an excellent discussion on the capital 

structure theory; and Margaritis and Psillaki, 2007; Margaritis and Psillaki, 2010 for more recent 

discussions). Numerous studies on the determinants of capital structure show that instead of just 

firm-specific factors, a firm’s capital structure is also influenced by country-specific factors (see 

Bancel and Mittoo, 2004; Booth et al., 2001; De Jong et al., 2008; Demirgüç-Kunt and 

Maksimovic, 1999; Rajan and Zingales, 1995). Recent studies have extended this field by 

scrutinizing how the debt level influences firm performance (see Berger and Bonaccorsi Di Patti, 

2006; Margaritis and Psillaki, 2007, 2010). The differences in how firms tend to choose their 

financing structure lead to various views and suggestions from capital structure theories.  

The theories of capital structure on firm value are based on the seminal work of Modigliani and 

Miller (1958). Modigliani and Miller suggest that the level of leverage is inconsequential from an 

economic viewpoint, called the “irrelevance proposition”. They demonstrate that, in the perfect 
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world, the way a firm finances its operation does not affect firm value. A number of qualifications 

suggest that the level of debt might have an impact on a firm’s behaviour and performance (Jensen 

and Meckling, 1976; Myers, 1984; Stiglitz, 1988).  

 

The development of capital structure theories has included the Trade-off theory (TOT), Pecking 

order theory (POT) and Agency theory (AT). TOT is the key in taxation and deadweight 

bankruptcy costs. The TOT suggests that the optimal capital structure depends on the trade-off 

between the benefit of debt (i.e., interest tax shield) and the cost of debt (i.e., financial distress and 

agency costs) (Brigham and Houston, 2004). Therefore, this suggests a positive relationship 

between firm leverage and firm financial performance. However, if the bankruptcy cost exceeds the 

tax shield, firms with a higher leverage will face a higher risk of bankruptcy, financial distress and 

agency conflict and this will lead to a reduction in the firm value.  

 

The POT has a financing hierarchy of retained earnings, debt and then equity. In the POT, 

profitable firms will prefer low debt, which generally means they tend to use internal financing 

rather than external financing. However, when internal funds are not adequate, they will finance 

with external funds as debt (Myers, 1984; Myers and Majluf, 1984). Under this theory, companies 

make equity financing their last resort in the firm’s capital structure. Investment by the firms will be 

financed with internal funds, primarily reinvested earnings, then by new shares of debt and, finally, 

with new issues of equity (Brealey et al., 2008). Thus, the POT suggests a negative relationship 

between firm leverage and firm financial performance.  

 

The AT suggests that the choice of capital structure may help mitigate the agency cost between the 

manager and the shareholders. According to the AT, there is a conflict between shareholders and 

debt holders in financing decisions. This theory notes that an optimal capital structure will be 

determined by minimising the costs arising from the conflict between the parties involved. It is 

claimed that these parties are involved in different behaviour and decisions since they may have 

different goals and motivation. Generally, this conflict occurs in two areas, management-

shareholder objectives and information asymmetry. Information asymmetry contributes to moral 

hazard and adverse selection problems. For example, stockholders and bondholders may have a 

conflict when a firm has debt. This is because stockholders are tempted to pursue selfish strategies 

that may impose agency costs on the firm due to the lower market value of the whole firm. As 

Berger and Bonaccorsi di Patti (2006 p.1066) state, “...one source of agency conflicts...may result in 

managers exerting insufficient work effort, indulging in perquisites, choosing input or outputs that 
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suit their own preferences, or otherwise failing to maximize firm value”. The empirical evidence on 

the agency cost hypothesis in the finance literature as a whole is mixed (Harris and Raviv, 1991; 

Myers, 2001). Prior studies developed a model that predicts that debt can have both a positive and 

negative effect on firm performance and, presumably, both effects are present in all firms1 (Jensen, 

1986; Myers, 1977; Stulz, 1990).  

 

However, there is no universal theory of capital structure and no reason to expect one (Frank and 

Goyal, 2009; Myers, 2001). This is because the different circumstances of a firm’s operations will 

derive from different theories of capital structure2. Myers (2003) states that even though there are 

useful conditional theories, some of the factors for predicting firm leverage may dominate the firm 

in some circumstances. These theories try to substantiate and explain the differences in capital 

structure determinants across regions and over time.  

Based on the two main questions above that have been raised from previous studies (i.e., what are 

the capital structure determinants, and how does firm leverage affect firm financial performance), it 

is reasonable to extend the questions to how those capital structure determinants would also 

influence firm financial performance and how firm leverage can play a role indirectly. However, 

much of the discussion from previous studies has not systematically investigated these effects. That 

is, the main motivation for this research is to make a contribution to corporate finance literature. 

This study produces a clear understanding of the possible effect of factors that determine capital 

structure and the implications for the firm financial performance based on the theories. It will also 

see if firm leverage has a mediating/indirect effect in such relationships. Mediation is a set of causal 

hypotheses. The predictor (X) may influence an outcome variable (Y) through a mediating variable 

(M). In short, the mediation relationship exists when a third variable plays an essential role in 

governing the relationships between the other two variables. The concept of the mediation effect 

will be discussed in more detail in later chapters. Therefore, this study can contribute to the existing 

theory of capital structure and make suggestions to improve firm financial performance, particularly 

from the shareholders’ perspective. 

1 Jensen (1986), Myers (1977) and Stulz (1990) point out the link between the firm’s investment opportunity and the 
effect of debt and firm value. Hence, a reasonable conjecture is that a firm that has a few growth opportunities will be 
more likely to have a positive effect on debt and firm performance. The opposite effect will apply to those firms with 
high growth opportunities (Mcconnell and Servaes, 1995). 
 
2 Frank and Goyal (2009) observe that three decades ago in the 1980s due to some pressure of corporate control from 
the capital market, US firms tended to have extra leverage and a decade after that, equity publicly traded was used by 
many small firms. Thus, it has been argued that it is essential to examine time changes. 
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Before discussing the three essays of the thesis, Chapter 2 introduces a factor analytical method 

using Partial Least Squares, which is a variance based Structural Equation Modelling (hereafter 

PLS-SEM) approach. This chapter explains how the PLS algorithm works, the characteristics of 

PLS-SEM, path model assessment, sources and types of information, as well as sampling 

procedures and techniques to collect and analyse data. The detailed explanation of the research 

methodology is explained in that chapter. Chapter 2 is followed by the three essays discussing the 

capital structure study. The three essays are as follows.  

Chapter 3 presents the first essay titled “Why should PLS-SEM be used rather than Regression? 

Evidence from the Capital Structure perspective”. This essay provides valuable knowledge of a 

novel methodology PLS-SEM that should be used for a causal hypothesis, i.e., the mediation effect 

in a capital structure study. It also declares why and how this innovative approach is suitable for this 

study. My aim is to compare and contrast the PLS-SEM approach with regression, which was 

popularized by Baron and Kenny (1986). This essay discusses the “indirect” and “mediate” macro 

syntax normal theory of the Sobel test and bootstrapped techniques proposed by Preacher and 

Hayes (2004, 2008; Wold, 1982a), and compares them with PLS-SEM. Therefore, this essay 

provides the limitations, weaknesses and strengths of both approaches and thus I am able to suggest 

ways to improve causality effect practices among corporate finance researchers. I present two case 

studies for more robust findings. In the first case study, I find that the choice between regression 

and PLS-SEM matters even with the simplest scenarios per item for the constructs. In the second 

case study, I find that PLS-SEM is free of multi-collinearity problem when dealing with multi-

scales items compared to regression approach. PLS-SEM is able to test a hypothesis using the latent 

variable – the construct that can be measured by a number of observable indicators. If in a capital 

structure study one wants to examine each individual indicator, I strongly suggest considering the 

use of PLS-SEM in the single simultaneous model. PLS-SEM is more useful for researchers in 

spotting whether there is mediation by looking at the model diagram. I find robust results from both 

case studies; the PLS-SEM simultaneous pattern can minimize the contradictory results for 

significant mediation t-statistics. Consequently, this essay reviews the elegance and superiority of 

PLS-SEM from the perspective of the capital structure theory for mediation effects. 

Chapter 4 is an essay titled “Determinants of Capital Structure and Firm Financial Performance - A 

PLS-SEM Approach: Evidence from Malaysia and Indonesia”. Here I examine the simultaneous 

impact of capital structure determinants and firm leverage on firm financial performance in the 

Malaysian and Indonesian markets. The simultaneous relationships are aimed at answering the four 

research objectives: (i) to identify the direct effect between capital structure determinants and firm 
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financial performance, (ii) to examine the factors that determine capital structure; and to ascertain 

the relationship between firm leverage and firm financial performance, (iii) to test the equality 

coefficient estimates of (i) and (ii) between countries and economic sectors, and (iv) to test for the 

mediation effects of firm leverage of (i). I find that most of the capital structure determinants 

directly affect firm financial performance in the Malaysia and pooled samples3. In contrast, in 

Indonesia, most of the capital structure determinants do not show a direct effect on performance. 

The other firm- and country-specific attributes seem to be quite different in terms of sign and the t-

statistic values for the pooled, Malaysian and Indonesian samples. I find that Malaysian firms tend 

to use external financing instead of internal financing to enhance firm financial performance. 

However, this does not hold for the pooled and Indonesian samples. By testing the equality of path 

coefficients, I reject the null hypothesis that all path coefficient estimates for Malaysia and 

Indonesia are equal. This contradicts the assumptions in several international studies that assume 

equality. I do find that firm leverage plays a mediating role in the Malaysian sample but not for the 

Indonesian one. The greatest mediation effect of firm leverage between the firm- and country-

specific attributes on firm financial performance in Malaysia are asset structure (AS), growth 

opportunities (GRW), non-debt tax shield (NDTS) and interest rate (IR). All these variables’ effects 

are a type of “competitive mediation” except for interest rate that exhibits an “indirect-only 

mediation”. The typology of mediation is discussed in Section 4.8.4.1. 

Chapter 5, the third essay, is titled “Interrelation between Countries, Economic Sectors, Capital 

Structure and Performance: The Malaysian and Indonesian evidence”. This essay retains the 

objectives of the previous essay but extends the motivation to investigate the role of the economic 

sectors in capital structure. I classify the sectors into three: the primary, secondary and tertiary4. I 

find a direct effect between the determinants of capital structure and performance, and also an 

indirect one through corporate leverage within production sectors. I find that most of the Malaysian 

and Indonesian primary sectors show consistent equal effects in their financing structure and firm 

financial performance but that is not so for the secondary and tertiary sectors. I find robust results 

for both countries that firm leverage in the secondary and tertiary sectors play an important role in 

the mediation effect but not for the primary sector. By considering the economic sector variation, 

3The combination of countries, i.e., Malaysia and Indonesia. 
 
4 The primary sector’s production is concerned with the extraction and abstraction from raw materials. Packaging and 
processing the raw material associated with this sector is also considered part of this sector. It deals with natural 
resources such as agriculture, fishing, farming, forestry and mining. In contrast, the secondary sector involves 
processing the raw materials into finished goods (i.e., construction or manufacturing industries). Services in the 
economic field, such as transportation, tourism and retail stores, are categories in the tertiary sector. 
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the relationship between firm leverage and firm financial performance in Indonesia is significant, 

which is a change from the second essay which did not find a significant relationship. However, I 

find different correlations between firm leverage and firm financial performance within the 

secondary and tertiary sectors. Therefore, I verify that it is not necessarily high leverage that leads 

to a high performance but it may also lead to low performance even with high tangible assets. A 

closer examination of the data showed that in the economic sectors, I find robust results that there 

are not just positive direct and indirect effects, but also negative direct and indirect effects. Thus, I 

report novel knowledge for the capital structure literature on mediation, especially in different 

economic sectors.  

1.2 My contributions 

This study has made several contributions to the literature. The contributions of the first essay are as 

follows: 

1. This is the first study contributing knowledge of capital structure studies where the choice 

between regression and PLS-SEM matters even with the simplest scenarios per item for the 

constructs. 

2. This study adds to the existing literature by highlighting the mediation effects in the capital 

structure showing that PLS-SEM tends to be superior to the regression model- popularized 

by Baron and Kenny (1986). 

3. This study finds a robust result that PLS-SEM has minimized the problem of multi-

collinearity when dealing with multi-scale estimation.  

4. This study also provides a novel understanding that the PLS-SEM technique can minimize 

the contradictory results for significant mediation t-statistic values better than regression.  

The research contributions of the second essay are as follows: 

1. It is the first study to find that there are a direct relationship between certain capital structure 

determinants and firm financial performance in Malaysia and Indonesia. This is important 

for the financial managers to pay attention for those determinants in order to enhance the 

firm value.  

2. This study supports a positive relationship between firm leverage and firm financial 

performance in Malaysia but not in Indonesia. Malaysian firms tend to use external 

financing instead of internal financing to enhance firm financial performance. 
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3. This is also the first study to find that firm leverage plays a mediating role in the Malaysian 

sample but there is no support for a mediation effect in the Indonesian sample. 

4. This is the first study which finds that asset structure, growth opportunities, and non-debt tax 

shield show “competitive” mediation, while interest rate is “indirect-only” mediation5. 

Indirect-only mediation: the process of interest rate on performance has been completely 

explained by firm leverage financing. In contrast, competitive mediation is not fully 

explained by firm leverage financing and the possibility of an omitted mediator needs to be 

considered.  

5. This study provides evidence that some of the path coefficients across countries differ in 

terms of sign, magnitude and significance level. Several international studies assume that the 

capital structure determinants are equal across countries. I provide evidence that this 

assumption is unfounded. 

Finally, the research contributions of the third essay are as follows: 

1. It is the first study to support direct relationships between the determinants of capital 

structure and firm financial performance within different economic sectors. 

2. This study contributes to the literature by finding no support for a relationship between firm 

leverage and firm financial performance in the primary sector. In contrast, this study reveals 

support for a significant relationship for the secondary and tertiary sectors but different 

correlation effects. That is, the secondary sector tends to use internal financing while the 

tertiary sector tends to use external financing to enhance firm financial performance.  

3. This is also the first study to disclose that leverage plays an important role as a mediator 

variable in the secondary and tertiary sector and not for the primary sector. Therefore, this 

contributes to knowledge about capital structure studies by examining the economic sectors, 

instead of finding a positive direct X Y→  and indirect effects X M Y
+ +

→ →  there is also a 

negative direct and indirect effects X M Y, X M Y
+ − − +

→ → → → . 

4. The mediation effects are robust and exist as competitive, complementary6 and indirect-only 

mediation of firm leverage effects for the firm- and country-specific attributes on firm 

financial performance.   

5 Competitive mediation is the indirect effect (path: a x b) and direct effect (path c) both significant and the sign 
pointing in the opposite direction. Indirect-only mediation is the indirect effect (path: a x b) significant, but direct effect 
(path c) is not significant. 
6 Complementary mediation is the indirect effect (path: a x b) and direct effect (path c) are both significant and the sign 
points in the same direction. 
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5. This is also the first study which shows that most path coefficients of firm- and country- 

specific attributes to firm leverage and firm financial performance for Malaysian and 

Indonesian primary sector are consistently equal. On the other hand, the secondary and 

tertiary sectors tend to reveal differences in path coefficients for capital structure and firm 

financial performance. The relationships between firm leverage and firm financial 

performance also tend to differ.  

6. In this and the previous essay, I give robust implications for the attributes of asset structure, 

growth opportunities and interest rate as their effect on performance is through leverage 

financing. Thus, these attributes are suggested as the most important aspects for managers to 

improve firm value and for capital structure theory development.   
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Chapter 2 

Research Methodology: Partial Least Squares-Structural Equation 

Modelling (PLS-SEM) 

2.1 Introduction 

In this chapter, the conceptual structure of the research is presented to serve as an outline of how 

and why the research was performed using Partial Least Squares (PLS, hereafter), which is a 

variance based Structural Equation Modelling (SEM, hereafter) approach. An explanation of how 

the PLS algorithm works, the characteristics of PLS-SEM, PLS path model assessment, sources and 

types of information, sampling procedure and techniques to collect and analyse data are given. The 

measurement of variables is also discussed; the chosen variable indicators are based on the literature 

review. Finally, this chapter provides a detailed explanation of the research methodology.  

PLS-SEM has been recognized by Fornell (1982) as a “second generation technique” of 

multivariate analysis, with extensive advantages over a “first generation technique” such as 

principal component analysis (PCA) or multiple regression due to the higher interaction with theory 

and data (Chin, 1998 p. vii). PLS-SEM is designed to accommodate models that include some terms 

such as latent variables (LVs), reciprocal causation and interdependence among variables that the 

traditional regression7 (i.e., ordinary least squares) model is unable to accommodate. These terms 

can be defined as follows. A latent variable (also called construct) is a variable that is inferred from 

the measured indicators/items or is measured by a number of observable indicators. In short, it can 

be expressed as a variable that is not measured directly through a weighted sum process8- this will 

be explained shortly. The confusing point is that commonly the terms construct and latent variable 

are used interchangeably. Because much PLS-SEM literature uses the terminology “latent variable” 

as a “construct” in its generic context, the two terms are considered appropriate and provide the 

same meaning9. Reciprocal causation defines a two event influence on one another simultaneously. 

7 The term “traditional regression” has been widely used by statistics books (Goldstein, 2011; Hamilton, 1994) and 
variety of research field studies (Chang et al., 2009; Lee et al., 2011; Moerbeek et al., 2003). Traditional regression 
analysis or considered as “ordinary least square (OLS) considers the direct relationships between one or more 
independent variable on the dependent variable.  
 
8 The LVs are indirectly described by a number of indicators/proxies and sometimes there needs to be computation such 
as outer weight or outer loading.  
 
9 In this study we will also follow the convention in PLS literature of referring to composite and common factors that 
represent the construct as latent variables.  

 9 

                                                           



For example, events A and B influence reciprocally if A influences B and B influences A. The 

concept of interdependence is also quite close to the previous term in which each event is mutually 

dependent on one thing. For example, in capital structure studies, firm leverage depends on firm 

size and vice versa.  PLS-SEM can comprehensively test hypotheses associated with a research 

model. A SEM technique consists of PLS, which has been known as a “components based 

approach” or “variance based approach”. This study uses Partial Least Squares (PLS), which is 

variance based Structural Equation Modelling (SEM), a statistical approach to model complex 

multivariate relationships among observed and LVs with cause and effect analysis. There are 

several reasons for selecting PLS as the analytical technique. 

First, SEM allows simultaneous examination by estimating the theoretical network with LVs. Any 

analysis that involves LVs in traditional regression analysis would require a two-step process. The 

first step requires performing principal component analysis of a number of observable indicators of 

LVs in order to generate factor scores. Subsequently, the factor scores are used as input variables to 

perform the regression in multivariate analysis. However, in PLS-SEMs those two steps can be 

combined in one analysis. There are two components in PLS-SEM: the measurement and the 

structural sub-models (further explained in Sections 2.2 and 2.3, respectively). The measurable part 

for its constructs (LVs), i.e., the relationship between the LVs and their indicators is called the 

measurement model. The relationship among the latent variables (LVs) in the model is called the 

structural sub-model. With PLS-SEMs, these two components can simultaneously assess the 

theoretical network with LVs, such as capital structure and its determinants that are involved with 

multiple indicators. Therefore, SEM is a comprehensive framework model for simultaneous 

estimation of its model with LVs to produce more consistent estimates.  

Second, as stated earlier, PLS-SEM estimation first evaluates the measurement models between the 

LVs and their indicators. The benefit of this procedure is that it allows the use of formative and 

reflective indicators. According to Hair et al. (2011), the formative measurement model is the 

implementation of a multiple regression model in which the LVs are the dependent variables and 

indicators are independent variables. This computation is called the outer weight. In contrast, the 

reflective measurement model is the individual implementation of estimates in the single regression 

models with each indicator being a dependent variable and the LV is the independent variable. This 

computation is called outer loading. Both indicators’ (i.e., formative and reflective) measurement 

models can be handled and compiled in PLS-SEMs (Hair et al., 2010). These measurement models 

will be explained further in Section 2.2.  
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more detail in the Chapter five10. That chapter provides evidence that PLS-SEM gives superior and 

elegant technology that supplants traditional regression even with the simplest of data scenarios and 

simple constructs11 rather than estimating three regressions (Iacobucci et al., 2007). In a more 

complex model, the value of PLS-SEM with mediation effects is that it will be a more powerful and 

valid method using a simulation technique (Hayes, 2009; Mackinnon, 2008; Mackinnon et al., 

2004).  

Fifth, advances in PLS-SEM can also let one compare the path coefficients in multi-group analysis 

(MGA, hereafter). Thus, PLS-SEM is the best option for comparison purposes where the research 

objective includes a comparison of two different countries (e.g., Malaysia and Indonesia), i.e., 

different population parameters in the subpopulations.  

Finally, PLS is well-known as being distribution free. This means that it does not require any 

distribution form for the measured variable (Wold, 1982b, 2006). Therefore, if the data are non-

normal the best option is the PLS method. Moreover, as the significance estimates rely on the 

bootstrapping procedure (see Section 2.6.1), PLS works well with non-normal data. Table 2.1 

shows the key characteristics of PLS-SEM; the following sections will clarify the essential elements 

of PLS-SEMs used in this study. 

Table 2-1 Key characteristics of PLS-SEM 
Data characteristics 

1. Scale of measurement -Can work with metric data, quasi-metric data (ordinal) 
scaled data and binary coded variables (with some 
restriction) 
 

2. Data distribution -PLS-SEM is a nonparametric method with no 
distributional assumptions 
 

3. Missing values -Considered highly robust as long it is a reasonable 
level.  

Model characteristics 
1. Relationships with LVs and their  
     indicators 

-Convenience incorporates with reflective and formative 
measurement models 
 

2. Number of indicators for each LVs in  
    measurement models 

-Capable of handling single and multi-item 
measurement 

10 Chapter 3 presents the benefits of Partial Least Squares-Structural Equation Models (PLS-SEM) and compares this 
analysis approach with regression. Statistical demonstrations and logical arguments are also presented in that Chapter 
with two case studies from PLS-SEM and regression models. 
 
11 A simple construct that involves only three constructs and only one measurement per construct.  
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3. Complexity of model -Capable of handling complex models and many 
structural model relations 
 

4. Model setup -Recursive model; does not allow for the causal loop in 
the structural model 

PLS-SEM algorithm properties 
1. Objective -To minimize the amount of unexplained variables 

(maximize the R2 value) 
 

2. Efficient and effective -Can to obtain an optimum solution with an efficient 
algorithm iteration procedure. 
  

3. Construct scores -Not affected by inadequacies in data 
-Used for predictive purposes 
-The construct input can be used for subsequent analysis 
-The indicators are computed with linear combination 
estimations 

 
4. Parameter estimates -Consistent with large size 

-Considered of high statistical power 
Issue of model evaluation 

1. Measurement model for overall  
evaluation 

 

-No global goodness-of-fit criterion 
 

2. Measurement model individually -Reflective construct -computed with reliability and 
validity assessment by number or criteria 
-Formative construct – validity assessment and 
significance of indicator of outer weight, indicator of 
multi-collinearity  
 

3. Structural sub-model evaluation -Multi-collinearity among set construct 
-Significant of path relationships 
-Coefficient of determination (R2) 
 

4. Additional analyses12 -Mediation effects 
-Multi-group analysis 
-Moderation effects 
-Hierarchical component analysis 

Sources: Adapted from Hair et al. (2013). 

 

 

12 This study only focuses on the mediation and multi-group analysis. 
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where 1iy  is the vector of ith manifest indicators of the vector of the latent variable of iY , 1iλ  is the 

matrix of factors loading for the ith manifest indicators of 1iy  to the latent variable of iY  (a matrix of 

regression coefficient of 1ix on iY ) and 1iε  is a vector of measurement error in the measurement 

model. However, with the introduction of LVs, more attention needs to be paid to some identity 

issues in the statistical methodology. That is, in PLS-SEM, the estimated parameter with LVs 

should follow the established rules and proper model identification and estimation. For example, the 

measurement model is like a “portfolio weight” that is the outer loading for the process of several 

proxies for each latent variable. These are taken simultaneously in the path model. Therefore, a 

proper measurement model that links the manifest variables to their latent variables (construct) 

ought to establish the estimation methods using proper PLS-SEMs’ rules and procedures. There are 

three measurement models: the reflective, formative and multiple effect indicators for multiple 

causes (MIMIC). In this study, the reflective and formative measurements are used. The structural 

models, comprising all reflective constructs are called the reflective models but if at least one 

indicator for construct (LV) within the model is formative, the model is considered a formative 

model (Bollen and Lennox, 1991). The differences between these constructs in each of the 

measurement model will explained below. 

2.2.1 Reflective and formative measurement constructs 

2.2.1.1     Review of terminology  

Before further discussing the differences between the two constructs reflective and formative, it is 

important to have clear definition of the terminology. The term measures can also be identified as 

indicators, item or manifest variable; they are all observable and quantifiable obtained from a 

financial report, observation, interview or other empirical means (Edwards and Bagozzi, 2000). 

Edwards and Bagozzi (2000) state that those terms used to examine LVs or constructs -“ describe a 

phenomenon of theoretical interest”. The LVs can be measured in the form of reflective indicators, 

sometimes called effect indicators. Subsequently, the LVs comprise the reflective indicators and the 

error term for each indicator will be called a reflective construct. In contrast, if the indicators 

determine the construct (LVs) along with the disturbance term it is called a formative construct or 

composite variable. The direction of the arrows between indicators and construct (LVs) can be 

regarded as “causing the indicators” in a reflective construct and “being caused by the indicators” 

in a formative construct (Edwards and Bagozzi, 2000). Detailed explanations for these terms are as 

follows.     
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defines (i.e., what are the meanings for the latent variable (SES)?). SES can be defined by a 

combination of formative indicators such as income, home ownership, qualification of professional 

certificate, and the prestige of occupation. If you finish your professional certificate in a university, 

SES will probably increase even if your salary, occupation and your house ownership stay the same. 

This differs with the reflective construct that a higher degree of SES does not imply that a person’s 

salary, gets a new house property, finish his/her professional tertiary education and better job 

position all at the same time- one of these events itself may be sufficient. Thus, the concept of 

causal indicators can be positively correlated, negatively correlated or not be correlated. MacKenzie 

et al. (2005) claim: “Dropping a measure from a formative-indicator model may omit a unique part 

of the conceptual domain and change the meaning of the variables, because the construct is a 

composite of all the indicators (p.712). This means that the construct is a weighted, linear 

combination of all its indicators measured. Removing the income indicator can eliminate an 

important item that contributes to SES. Therefore, Mode B is different from Mode A, i.e., it does 

not account for indicator variances in the outer (measurement) model. Thus, instead of assessing the 

error term at the indicator level, it would account for it on the construct itself. In addition, internal 

consistency and reliability evaluation are essential if there is more than one formative indicator14. 

Note that in Figure 2.6 the direction of the arrows point inwards i.e., from indicators to construct 

(LV). This also simply indicates that the indicators are independent of the LV. The figure shows the 

path diagram for four indicators that influence Y , which can be described in Equation 5:  

The mathematical representation of Figure 2.6 is: 

1 1 1 2 2 1Y ............. n ny y yγ γ γ ς= + + +                           (Eq. 5) 

where iY  denotes the LV, 1y  denotes the indicators determining the LV rather than the inverse (i.e., 

y1, income; y2, home ownership; y3, educational qualification; y4, occupational prestige), 1ς  

denotes measurement errors for the iY  (LV), and 1iγ denotes the coefficients that are expected to be 

the effect of 1y  on 1Y . The associated coefficients for this relationship in PLS-SEM are referred as 

the outer weight. The notation assumes that 1Y  and sy  are deviation scores, COV 1( , ) 0iy ς =  for alli, 

and E ( 1ς ) = 0 (Bollen and Lennox, 1991).  

14 If there is more than one formative indicator, a reliability test should be done from the significant t-stats from the 
outer weight. This is to avoid multi-colinearity problems.  
 

 19 

                                                           



All reflective and formative equations are considered regression equations. Note that in Equation 4 

the LV (Y) is assumed as an explanatory variable and the observed (indicators) are assumed as 

dependent variables (y). In Equation 5, the y is the explanatory variable and the LV (Y) is the 

dependent variable. The concept of measurement indicators is essential and their choice ought to 

follow the rules and appropriate procedures in selecting the construct’s concepts. The decision rules 

can be determined as in Table 2.2. 

Table 2-2 The decision rules for determining a formative or reflective construct 
Decision Rule Reflective Construct Model Formative Construct Model 

I.Direction of causality 
from construct to 
measure implied by 
the conceptual 
definition: 

• Are the indicator 
(items) (a) defining 
characteristics or (b) 
manifestations of the 
construct? 

• Would changes in the 
indicators/items 
cause changes in the 
construct? 

• Would changes in the 
construct cause 
changes in the 
indicators.  

Direction of causality is from 
construct to items: 
 
 
 
 
• Indicators are 

manifestations of the 
construct. 

 
 
• Changes in the indicators 

should not cause changes 
in the construct. 

 
• Changes in the construct 

cause changes in the 
indicators. 

Direction of causality is from 
items to construct: 
 
 
 
 
• Indicators are defining 

characteristics of the construct. 

 
 

 
• Changes in the indicators 

should cause changes in the 
construct. 

 
• Changes in the construct do not 

cause changes in the indicators. 

II.Covariation among 
the indicators 

• Should a change in 
one indicator be 
associated with 
changes the other 
indicators? 

Are indicators expected to 
covary with each other? 
 
• Yes 

Are indicators expected to 
covary with each other? 
 
• Not necessarily 

III.Interchangeability of  
the indicators/items: 
 

• Should the indicators 
have the similar 
content and share a 
common theme? 

Indicators should be 
interchangeable: 
 
• Indicators should have the 

same or similar content; 
indicators should share a 
common theme. 

Indicators need not be 
interchangeable: 
 
• Indicators need not have the   

same or similar content; 
indicators need not share a 
common theme. 
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• Would dropping one 
indicator alter the 
conceptual domain of 
the construct? 

• Dropping an indicator 
should not alter the 
conceptual domain of the 
indicator. 

• Dropping an indicator may 
alter the conceptual domain of 
the construct.  

IV.Nomological net of  
   the construct     
   indicators 
 

• Are the 
indicators/items 
expected to have the 
same antecedents and 
consequences? 

Nomological net for the 
indicators should not differ: 
 
 
• Indicators are required to 

have the same antecedents 
and consequences. 

Nomological net for the 
indicators may differ” 
 
 
• Indicators are not required to 

have the same antecedents and 
consequences. 

    Source: Adapted from Jarvis et al.(2003) and Petter et al. (2007). 

2.3 The structural sub-model 

Before further discussing the structural sub-model, it is important to clarify the terminology. In the 

earlier discussion related to the measurement model (LVs and its indicators) for a reflective 

construct, the terms for its measurement model are also typically referred to as the “outer model”. 

This term “outer model” is commonly used in the conventional PLS-SEM literature. Another 

component in PLS-SEM is the causal relationship among the latent variables that is called the 

“structural sub-model”, also referred to as the “inner model” (used interchangeably). In this study, 

the terms are used interchangeably.  

Figure 2.7 shows the structural sub-model between the path coefficients of the construct; X, M and 

Y are the construct (LVs) that relate the exogenous variable (X) and the endogenous variable (Y). 

However, “M” can be exogenous to the endogenous “Y” and endogenous to exogenous X. The 

exogenous variable is used to describe the construct (LV) that can never be the dependent variable; 

exogenous variables are not involved with any structural path relationships pointing to them. The 

endogenous variable is generated within the model; the value of the variable is changed 

(determined) by one functional relationship in the model. In short, the construct (LV) is explained 

by other constructs (LVs) via the structural model relationships. The structural sub-model shown in 

Figure 2.7; mathematically it is given in Equation 6: 
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the PLS-SEM algorithm originally introduced by Wold (1982) works and the more technical and 

non-technical introduction provided by (Gerlach et al., 1979; Lohmöller, 1989; Tenenhaus et al., 

2005). The algorithm focuses on maximizing the explained variances of the dependent construct 

(LV). There are two main stages in PLS-SEM algorithm estimations. The summarized stages are 

shown in Table 2.3. 

Table 2-3 The PLS-SEM algorithm stages 
Stage Description 
1 Constructs (LVs) are estimates (scores) in the inside and the outside model. 
II The path estimates are calculated between the relationships of the latent variable to 

another latent variable (structural model) and between the path estimates relationships of 
latent variables to their indicators (measurement model). These relationship scores are 
based on the estimates in Stage 1. 

There are four steps to estimate the first stage; they will be described shortly. The second stage is 

the final stage for the algorithm’s procedures. Path coefficient modelling in PLS-SEM procedures 

are referred to as partial because the iterative algorithm in PLS-SEMs assesses the coefficients via 

partial ordinary least squares regressions16.  

In discussing the PLS-SEM algorithm, Figure 2.8 is presented as an example of the algorithm 

procedures. There are three latent variables (X, M and Y). Researchers can set up between reflective 

or formative indicators and every construct (LV). The relationships between the measured 

indicators and the reflective construct M, X and Y are labelled as λ1, λ2, and λ3 (symbol in between 

the arrows; the λ stands for outer loading).  But, if the constructs are formative, the symbol γ stands 

for the outer weights. Outer weight and outer loading are initially unknown and will be estimated by 

the PLS-SEM algorithm (Hair et al., 2013). Similarly with the structural sub-model, the 

relationships among the LVs (i.e., path coefficients) are labelled as a, b and c. They are initially 

unknown and they are part of the algorithm’s iterative procedures. To solve this, the PLS-SEM 

algorithm uses the known elements to evaluate the unknown elements of the model. Before 

knowing how the algorithm works, the data used should first be understood. 

 

 

16 Specifically, as stated Section 2.2.1, the formative measurement model is the implementation of a multiple regression 
model in which the LVs as the dependent variables and indicators are the independent variables. This computation is 
called the outer weight. In contrast, the reflective measurement model is the implementation of estimates individually in 
single regression models that each indicator is a dependent variable, whereas the LVs are the independent variables. 
This computation is called outer loading. 
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Step 2: path coefficient of LV estimations  

The LV values (scores) that were calculated by step 1 (inner weight (vij)) are used to obtain the path 

coefficient values (scores) in the structural sub-model (i.e., a, b and c). The score approximation is 

based on the choice of the three weighting schemes. They are the centroid, factor and path 

weighting schemes (Table 2.5). In this study, the PLS-SEM algorithm uses the path weighting 

scheme to obtain the inside approximation of the latent variables (LVs)17. This step develops the 

LV score to maximize the final R2 value of the endogenous variables (Lohmöller, 1989). 

Step 3: outer weight or outer loading calculations (λi) 

This estimates the values (scores) of the outer loading between the indicators and LVs (based on the 

values (scores) of the LVs (inner weight) from Steps 1 and 2). For example, the λ1 to λ3 for X (LVs) 

is computed, whereby the λ presents the “outer loading” or “coefficient loading” for the LV (X). 

Note that the estimates in this step are based on the measurement model represented by each LV. If 

a LV is measured reflectively, then the calculations are based on outer loading (see Equation 4) but, 

if the constructs are formative, they will be based on outer weight (γ) (see Equation 5). The 

examples in Figure 2.7 are based on reflective constructs.  

Step 4: revision of new approximate LVs  

Finally, step 4 revises the LV scores calculated in Step 3.Once the outer loading has been calculated 

in Step 3, the LV score (X, M and Y) is re-computed based on the outcome of the outer loading 

(λi)18. The iteration is revised until convergence is achieved. 

 

Stage 2 
Stage 2 is computed after Stage 1 is completed. The final LV scores from Stage 1 are used by the 

PLS algorithm to obtain the final estimate of the measurement model as well as the structural sub-

model’s path coefficient using ordinary least square (OLS) regression. The final result for the R2 

value for each endogenous variable is also being estimated. The role of the PLS-SEM algorithm is 

to try to provide the best estimate of the latent variables based on: (i) the “measurement model” (so 

called “outer model”) and (ii) the latent variables to the other latent variables, the “structural sub-

model” (so called “inner model”) (Lee et al., 2011). 

17 Most PLS-SEM literature recommends using a path weighting scheme; it is suitable for this study.  
18 Note that this is step also depends on the measurement model either using reflective or formative construct. 
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Table 2-5 A summary of the weighting scheme for the inside approximation 
Weighting scheme Inner weight (Vji) 
Centroid weighting Vji is defined as the sign of the correlation coefficient between X and Y (ρxj). 

The inner weight value is 1 if there is a positive correlation between the two 
latent variables or -1 if it is negative correlation between the latent variables. 
However, the direction of causality is not considered in this weight scheme 
(this drawback has been addressed by Tenenhaus et al., 2005). 

Factor weighting Vji is the correlation coefficient between X and Y (ρxj). Like the centroid 
scheme, it suggests a single dependent variable and multiple independent 
variables. This scheme is more appropriate with second order factors where 
the dependent variable is the second order factor of the independent variable 
(first order factor) in the principal component score for their items.  

Path weighting If latent variable X is one of several predictor variables of the latent variable 
Y (X Y)→ , the inner weight is simply the multiple correlation coefficient 
(Vji= βji). If the latent variable Y is the predictor of the latent variable X 
(Y X)→ , then the inner weight is the correlation coefficient between X and 
Y (Vji=ρxj) (Lohmöller, 1989). This scheme is more appropriate for most 
finance and accounting studies with the SEM method. This is because it is 
the only method that considers the strength relationship (via correlation 
coefficient) and the causality proposed of the latent variables (via multiple 
correlation coefficients). 

Sources: Adapted from Lohmöller (1989) 

2.5 Evaluation of the measurement and structural models 

In PLS-SEM, evaluation of the measurement and the structural models assesses convergent 

reliability and discriminant validity. This assessment for the measurement and structural models is 

derived from computation of the PLS-SEM algorithm discussed above. The summary evaluation is 

described in Table 2.6. 

Table 2-6 The rules thumb (validity heuristics) for the measurement evaluation and structural 
models in the PLS-SEM 

 Construct 
validity 

Description Heuristics/notes 

Measurement 
model 
 
(reflective 
construct) 
 
 
 
 
 
 
 
 

 
 
 
The average 
variance 
extracted 
(AVE) 
[discriminant 
validity] 
 
 
 
 

 
 

2

2 ( )
i

i i i

AVE
Var

λ
λ ε

Σ
=

Σ + Σ
 

where iλ  is the outer 
component loading of an 
indicator, 2var( ) 1i iε λ= −  
 in case of standardized 
indicators (Chin, 1998) 
 

 
 
 
It is recommended it be above 0.5 
(AVE>0.5) meaning that 50% or 
more of the variance of the indicator 
for the reflective construct is 
accounted for (Chin, 1998; Fornell, 
1982).  
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(formative 
construct) 
 

Composite 
reliability 
(internal 
consistency) 
[reliability] 
 
 
 
 
 
 
19Variance 
inflation 
factor (VIF) 
[reliability] 
 

2

2

( )
( ) var( )

i
c

i i i

λρ
λ ε

Σ
=

Σ + Σ
 

where iλ  is the 
component loading of an 
indicator and

2var( ) 1i iε λ= − in the 
case of standardized 
indicators (source: Chin, 
1998) 
 

2
j

1VIF=
1-R

  

where Rj is the multiple 
correlation coefficients. 
Significant of weight T-
stats (outer weight) 

The composite reliability should  be 
at least 0.7 (Chin, 1998; Fornell, 
1982) 
 
 
 
 
 
 
 
 
Manifest variables should test the 
multi-collinearity. The VIF can be 
used for such a test. The rule of 
thumb is if VIF is more than 10 
(VIF>0.1) or (VIF>3.3) it indicates 
multi-collinearity 
(Petter et al., 2007). Estimated 
weights should be significant in the 
measurement models. 

Structural 
model 

R2 The criterion for the 
prediction that the 
variance is accounted for 
by the antecedent 
constructs 

The higher the value of R2, the 
greater the explanatory power of the 
regression equation the better a 
prediction of the dependent variable. 
An R2value of 0.67,0.33, or 0.19 in 
the inner path model for the 
endogenous variable is defined as 
substantial, moderate or weak by 
Chin (1998 p.323). 
 

 t-statistic 
value for the 
significant 
paths’ 
estimates 

The bootstrapping 
technique that uses 
resampling to examine 
the sign, magnitude and 
significant value for the 
path coefficient 
estimates. 

The null hypothesis will be rejected 
if the z-value exceeds *1.645 (at 
p<0.10), **1.96 (at p<0.05) and *** 
2.5 (at p<0.01) 

    
    

2.6 Mediation effect 

Testing the causal and indirect effects such as mediation has been popular in marketing, social 

science, psychology, sociology and education. However, those effects are notable exceptions in the 

finance field because only recently it has become increasingly vital to examine the direct and 

19 In the formative construct, PLS-SEM is not present to calculate the VIF statistics. Therefore, a separate analysis 
should be conducted to obtain the critical value for VIF statistics, i.e., SPSS, SAS software. In this software one can 
select the “collinearity diagnostics” option.   
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Chin (1998) proposes the test statistics for PLS:  
emp

wt =
se(w)

,where: temp is the empirical t-value, w

is the original PLS estimate of a certain path coefficient, and se(w) is the bootstrapping value of the 

standard error. The significance test estimates are claimed to perfectly suit the PLS-SEM technique 

(Hair et al., 2013; Preacher and Hayes, 2008).  

The alternative traditional approach for significance tests is by the z-statistic (Sobel, 1982). This 

approach was originally proposed by Baron and Kenny (1986) in which the mediation significance 

test would be derived from the following formula;  

 

The null hypothesis is rejected if the z-value exceeds 1.96 (at p<0.05) (i.e., there is no 

mediating/indirect effect between the determinant of capital structure and firm financial 

performance). However, for this study if the z-value exceeds 1.96 (at p<0.05) one can accept an 

indirect/mediation effect. This study will apply both approaches to test for mediation effects in 

order to obtain more robust estimates. 

2.7 Multi-group analysis 

Multi-group analysis is the other advance in PLS for group comparison. Multi-group analysis is 

used to compare path coefficients estimate between two or more groups of data. It is typically 

applied when researchers want to test for heterogeneity in a sample data. Heterogeneity occurs 

when two or more groups of samples reveal significant differences in the model, i.e., i.e., countries, 

cultures gender. In PLS-SEM, Hair et al. (2013) state that the categorical variables such as gender 

or country are called moderator variables. This means that it is assumed that there is a categorical 

variable (moderator), i.e., gender or country influences the relationships in the PLS-SEM model. 

Note that according to Baron and Kenny (1986), the moderator variable (a qualitative variable such 

as sex, class, race, group or sector, or a quantitative variable such as the level of incentive) can 

affect the direction or strength of the independent- or predictor- and dependent - criterion 

relationship (Henseler and Chin, 2010)-. In PLS, it is impossible to test a group comparison on a 

global criterion. Nevertheless, it is possible to compare two group path coefficients at a time, 

meaning that the effects of differences between groups can be examined. In this study, the different 

mechanisms concerning the impact on firm financial performance and firm leverage can be revealed 

2 2 2 2 2 2
a b a b

a bz
b s a s s s

×
=

× + × + ×
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by the models’ comparative results of the path estimators across groups (i.e., countries). The 

population parameter β in multi-group analysis (MGA) can be hypothesised differently for two 

sample populations: β (1) # β (2). In this study, the sample populations are from two different 

countries in South-East Asia, i.e., Malaysia and Indonesia. This study examines whether the 

relationship between the determinants of capital structure and leverage, and that of capital structure 

and firm financial performance in the two populations are different in their path coefficients. 

The PLS-MGA approach is as follows: first, the subsamples are analysed separately and the 

bootstrap outcomes are used to test the hypotheses for group differences. Secondly, the parameter 

estimates for the two subsamples, i.e., a path coefficients β(1) and β(2), and the standard error for both 

path parameters, i.e., s.e.(1) and s.e.(2) determines the test statistics. The test-statistics should 

consider whether the standard errors between the two subgroups’ path estimators are equal. If they 

are not, Chin (2000) states that the t-test is computed as follows: 

1 2
(1) ( 2)( 1) ( 1)(1) 2 ( 2) 2
(1) ( 2)(

. ( ) . ( )

sample sample

n n

n n

path path

se p se p
t θ θ

− −

−

+
=

 
where is the path coefficient for group one (Malaysia),  is the path coefficient for group two 

(Indonesia), se(p(1)) is the standard error coefficient for group one (Malaysia) and se(p(2)) is the 

standard error coefficient for group two (Indonesia), n(1) and n(2) are the number of observations in 

group 1 and 2. This test assumes that the variances between the subsamples are different (which is 

called invariance), which is based on the parametric approach from the two subsamples after the 

data has been split. This approach uses the re-sampling procedure for the standard errors from the 

two samples of the structural path coefficients obtained from the bootstrapping process that is 

generally evaluated by Chin’s (1998) model. 

 
 
 
 
 

2.8 Data analysis 

Figure 2.9 shows the data analysis procedure. Further explanation of the data analysis follows in the 

next section. 

(1)θ (2)θ
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(INF) and economic growth (EG) and the endogenous variables are firm leverage (LEV) and firm 

financial performance (FFP). The proxies for the exogenous and endogenous variables are 

discussed below.   

2.9.1 Firm financial performance measurement (endogenous variable) 

Performance measurement is a wide topic and different people use different meanings (Miller, 

2005). Accounting-based and market-based measures are widely accepted for the indicators of firm 

financial performance. Accounting measures reflect the accomplishment of the firm management 

based on past and current performance, while market measures reflect of firm’s future performance. 

Hoskisson et al. (1999) claim that neither accounting, nor market measures are perfect and both 

measurements are recognized as valid measures of firm financial performance. In this study, I use 

accounting based performance because it is suited with the study’s objective in estimating how 

efficiently a manager uses resources to produce outputs and create shareholder value. The main 

benefit of using financial accounting measurements is that they are commonly used to represent a 

meaningful benchmark for identifying shareholder value. The indicators of firm financial 

performance are closely related to shareholder value, which is driven by investors. Superior returns 

that can create greater shareholder value through the firm’s management are the key goal for the 

investors to invest in the firm that can maintain its competitive advantage and strong future cash 

flow. Net income is the best proxy for this research, because this proxy is related to the ability of a 

company to distribute a return to the equity holders. Net income can be defined as the excess 

revenue and other sources of income gained from a business activity after deducting all expenses, 

costs and taxes. Based on Brigham and Ehrhardt (2005), net income is useful to compare how good 

the performance of the company is in using its assets, equity, and investments with the sales that 

company has achieved. Firm financial performance is the dependent variable for analyses two, three 

and four. Proxies for firm financial performance are measured by the return on equity (ROE), return 

on assets (ROA), and return on investment (ROI). They are defined as follows. 

2.9.1.1 Return on equity (ROE) 

This ratio measures the return on shareholders’ investment that reflects the effectiveness of the 

firm’s management to produce additional shareholder earnings (Tezel and Mcmanus, 2003). The 

higher the ROE, the greater the total shareholders’ equity growth and, consequently, shareholders 

benefit with greater maximizing value due to growing stock prices. This ratio can compare one firm 

with another and can also show the profit performance between one industry and another (Helfert, 

2001). 
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2.9.1.2 Return on assets (ROA) 

Return on assets is a measure used in other studies (Huang and Song, 2006) that indicates how 

efficient the management of the particular firm was in using its assets to generate income. 

2.9.1.3 Return on investment (ROIC) 

This ratio is one of the best indicators of the effectiveness of a firm’s management since it 

differentiates net income with the total value of assets in representing how far the firm’s 

management utilizes its assets to generate the power of shareholders’ value (Elliott and Elliott, 

2006). It also represents the operating income to produce a net operating profit and shows the 

relationship between the output from the net profit and the input from the long term invested capital 

(Brigham and Ehrhardt, 2005). 

2.9.2 Firm leverage measurement (endogenous variable) 

Capital structure refers to how a firm finances its overall growth and operations by using different 

sources of funds. It can be also defined as the permanent mix of long term financing (i.e. long term 

notes payable or bond issues), short term debt (i.e. working capital), common equity and preferred 

equity. Debt is one form of capital a company can use. The other form of capital is equity. Usually, 

a firm’s proportion of short and long term debt is considered when analysing capital structure 

(Akhtar., 2005; Dessi and Robertson., 2003; Fan et al., 2010; Harris and Raviv., 1991; Huang and 

Song., 2006; Ramadhan et al., 2012; Titman and Wessels., 1988; Wald., 1999). 

Chen (2004) and Huang and Song (2006) use the total debt ratio and Allen (1991), Gaud et al. 

(2005) and Ooi (1999) use the equity ratio in their studies on firm leverage. Some studies argue that 

book leverage is a better measure to identify a firm’s asset value. However, some studies dispute 

that market leverage provides a more realistic measurement for firm leverage because it closely 

reflects the intrinsic value and potential for future leverage (Kayo and Kimura, 2011; Welch, 2004). 

Therefore, I measured firm leverage in seven ways: (i) the ratio of total debt to total assets (TDR), 

(ii) total debt to total capital (TDTC) that includes book value (BV) and market value (MV) of 

capital (i.e., TDTC (BV) and TDTC(MV), (iii) long (LTD) and short term debt (STD) to capital 

ratio for both book and market value i.e., LTDTC (BV), LTDTC (MV), STDTC (BV) and STDTC 

(MV), respectively. In this context, if the debt to capital ratio is higher, the company tends to use 

more debt financing than internal financing. In the US, it is common to define capital structure 

using the long term debt ratio (Harris and Raviv, 1991). Conversely, in Asian markets, most 
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companies use both long term and short term debt in financing their assets, including current assets. 

The descriptions of leverage measurement are given in Table 2.7. 

2.9.3 Firm-specific factors measurement (exogenous variables) 

2.9.3.1 Asset structure 

Different types of assets may affect a firm’s capital structure choice. In this study, there will be two 

measurements for the asset structure: collateral value and tangibility, as described below. The proxy 

for collateral value is the ratio of the inventory plus the gross plant and equipment to total assets 

(Berger et al., 1997; Chang et al., 2009; Titman and Wessels, 1988). In addition, most prior studies 

also measured the tangible assets of property, plant and equipment of a company as the fixed assets 

divided by total assets (Akhtar., 2005; Bevan and Danbolt., 2002; Gleason et al., 2000; Rajan and 

Zingales., 1995; Ramadhan et al., 2012). 

i.  Collateral value (CV) = Inventory + gross plant and equipment 
                                                               Total assets  
ii. Tangibility (T)             = Fixed assets  

                             Total assets  
   

2.9.3.2 Growth opportunities 

I use four proxies for growth opportunities. The first proxy is based on the growth rate of the 

company’s asset base. This proxy exemplifies how firm i grows by measuring percentage changes 

in the growth of the firm in period t (% Δ GRW it). Growth is defined as the ratio of the percentage 

change in total assets. Second, growth will also be measured by the market value of assets to the 

debt and equity (Ramadhan et al., 2012) and by the ratio of the firm’s total market value 

(Deesomsak et al., 2004, 2009). Finally, the Tobin’s Q will also be used as another proxy because it 

reflects how investors regard the company (Goyal et al., 2002; Rajan and Zingales, 1995). The 

measures are written as: 

i. GRW 1-(%TA)        = (Total assets of firm iat period t for each company) - (Total   
                                           assets in a year of firm i at period t-1for each company)  
                                          Total assets in a year of firm iat period t-1 for each company 
 
ii. GRW 2- (FD)         =  short term +long term debt + equity market value 

                     (short term +long term debt) + total shareholder equity 
iii. GRW 3- (MV/BV) =  (Total assets – book value of equity)+(equity market value) 
                                                                                  Total assets 
 
iv. Tobin’s Q                =  (Market value of equity) + (book value of debt) 
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         Total assets 

2.9.3.3 Firm size 

Size is a crucial variable in examining capital structure (leverage) determinants since it is still 

unclear to what extent company size determines leverage. There will be two measurements for this 

variable. Most previous studies used the logarithm of total assets and logarithm of total sales 

(Akhtar., 2005; Cassar and Homes., 2003; Huang and Song., 2006; Ramadhan et al., 2012;  Wald., 

1999;). This variable will be measured by calculating the natural logarithm of total assets. The 

measure is written as: 

Size –TA  = logarithm of total assets @ loge (total assets)  

Size-Sales = logarithm of net sales @ loge (net sales) 

2.9.3.4 Business risk 

In this study, earnings volatility will be the proxy for business risk. It is the absolute difference 

between the annual percentage difference in earnings before interest and tax and the average of this 

change over the sample period. A higher business risk will increase the probability of financial 

distress because the firm cannot fulfil its financial debt servicing commitments.  

Business risk (BR) = Absolute value of (Earnings before interest and taxt– Earning before    
                                    interest and tax t(1) – average of (Earnings before interest and tax t–  
                                   _____________earnings before interest and tax t(1) ______________ 
                                                             Earnings before interest and tax t(1    
     

2.9.3.5 Non-debt tax shield 

The non-debt tax shield (NDTS) is defined as the operating income or earnings before interest and 

tax is used in the measurement to standardize the non-debt tax shield. Titman and Wessel (1988) 

use operating income as the proxy of non-debt tax shield instead of total assets, which results in a 

positive relationship. 

Non-debt tax shield (NDTS-OI)    =  Operating income @ Earnings before interest and tax 
     Total assets 
 

2.9.3.6 Liquidity 

Liquidity is used to measure a firm’s ability to meet its payment obligations and its ability to hold 

liquid resources for the firm’s survival. In this study, the current ratio to current liability of a firm 
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will be used to evaluate the firm’s liquidity. There is no evidence from previous studies to 

determine the role of liquidity in firm financial performance from the perspective of capital 

structure theory. As the current ratio in the financial statements of firm measures liquidity, it is 

suggested that a firm with a higher current ratio indicates that the firm will have a better 

performance and, thus, have a better possibility of facing any short or long term financial problems. 

Liquidity (LIQ) = Current ratio of firm 

2.9.4 Country-specific factors measurement (exogenous variables) 

2.9.4.1 Stock market development (SMD) 

Demirguc-Kunt and Maksimovic (1996) state that firms’ financing is related to the market 

development in the particular country. Stock market development is measured by the ratio of traded 

value to market capitalization, and matches the month of a firm’s fiscal year end as based on 

Deesomsak et al. (2004).  

Stock market development (SMD) = Ratio of stock market capitalization to GDP 

2.9.4.2 Bond market development (BMD) 

Bond market development is defined as the total private and public bond market capitalization to 

GDP (De Jong et al., 2008; Kayo and Kimura, 2011).  

Bond market development (BMD) = Ratio of private and public bond market capitalization 
                                                                                                   to GDP 

2.9.4.3 Interest rate  

Interest rate is included in order to investigate macroeconomic factors. The interest rate used in this 

study is the base the lending rate (BLR) of commercial banks. The BLR for commercial banks was 

chosen because the bulk of Malaysian corporate sector loans are obtained from commercial banks 

(Ariff et al., 2008). The measure is written as:  

Lending –IR: BLR of commercial bank  

2.9.4.4 Inflation rate 

Most prior studies measure inflation rate by the annual consumer price index percentage (Gonedes, 

1981; Homaifar et al., 1994; Modigliani and Cohn, 1979). This study adds one more indicator of 

inflation, the annual growth rate of the GDP an implicit deflator that the price changes as a whole in 
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the economy (Source: The World World Bank) . Inflation of the GDP deflator has never been 

examined by prior studies as a proxy for inflation. The difference in the magnitude of the two 

proxies is relatively small, yet it is essential to measure these proxies separately 20. The measures 

are written as: 

Inflation rate (IF-CPI)   = Consumer price index (CPI) % annually 

Inflation rate (IF-GDP)   = Percentage of nominal GDP divided by the real GDP   

2.9.4.5 Economic growth 

In this study, economic growth is measured in two ways. First, annual gross domestic product 

(GDP) growth is used as a proxy for this variable (Frank and Goyal, 2009; Joeveer, 2006).  Second, 

the gross domestic investment (GDI) is also quite vital to include as proxy for economic growth 

since the GDI is the sum of fixed assets of the economy with net changes in the level of inventories. 

As far as this researcher knows, this proxy (GDI) has not been calculated in prior studies. The 

measures are written as: 

Economic growth (GDP) = growth domestic product (GDP) annual percentage (%) 

Economic growth (GDI)  = Gross domestic investment (GDI) is the additional fixed  
                                             assets of the economy plus the net changes in inventories 
 

2.10  Summary 

This chapter has outlined the research methodology and model used to test all the hypotheses and so 

satisfy the research objectives for this study. Particularly, model specification (Figure 2.10), 

research sample, the measurement items (Table 2.7) sampling method and the data collection have 

been explained.  

20 The GDP deflator reflects the price of goods and services that are produced domestically and the CPI represents the 
basket of all goods and services bought by consumers. The CPI compares the fixed basket products with the basket’s 
price in the base year, whereas the GDP deflator compares the current products produced by the good and services with 
the same products in the base year (Source: The World World Bank). 
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Table 2-7 Construct, causes/effect and definition of the indicators in the PLS-SEM model 
In the PLS-SEM model, total debt ratio (TDR), total debt to capital for book and market value (TDTC, BV & MV) and the long term and short term debt to 
capital are measured in terms of book value and market value, LTDTC (BV), STDTC (BV), LTDTC (MV) and STDTC (BV), respectively, are the indicators 
of the latent variable of capital structure (leverage). The return on equity (ROE), return on assets (ROA), and return on investment capital (ROIC) are 
measured as indicators of the latent variable for the firm financial performance. Those constructs represent the endogenous variables. The determinants of 
capital structure for the construct that represents the firm specific latent variables are assets structure, firm size, growth opportunities, business risk, non-debt 
tax shield and liquidity. In addition, the stock and bond market development, inflation rate, interest rate and economic growth are the constructs for the latent 
variables of the country specific variables. Those determinants are the exogenous variables in this model. The full definition for the construct causes/effect 
and the measurement indicators are explained below. 

21Total capital is the sum of total debt (short term and long term debt) plus book value of equity capital.  

Constructs Code Measurement Definition of Indicators Mnemonic DataStream/Other 
sources 

A. Capital structure  
    (Leverage) 
 

 Endogenous variable 
(Effects)                                            

  
 

i.  Total debt  
  ratio 
 

TDR 
 

TD/TA 
 

Total debt /total assets. WC03255/WC02999 

ii. Debt to total capital 
     Debt to capital 
 
 
 

TDTC (BV)  
 
TDTC (MV) 

TD % TC 
 
TD /(TD + MV) 
 

• Total debt as a % total capital21. 
 

• Total debt divided by sum of total debt  
   plus market value of equity and reserve   
   plus preferred shares. 
 

• WC08221 
 

• WC03255/(WC0325 
  +(WC05301* (P))) 
 

iii. Long term debt to  
capital 
 
 
 

LTDTC(BV) 
 
 
LTDTC(MV) 

LTD/LTD+TSE 
 
 
LTD/LTD+MV 

• Long term debt divided by long term  
   debt plus book value of equity capital. 
 
• Long term debt divided by long term  
   debt plus market value of equity capital. 

• WC03251/(WC03251+ WC03995) 

 

• WC03251/(WC03251+(WC05301
* (P))) 
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iv. Short term debt to  
     capital       

STDTC(BV) 
 
 
STDTC(MV) 

STD/STD+TSE 
 
 
STD/STD+MV 

• Short term debt divided by  short  term  
  debt plus book value of equity capital. 
 
• Short  term debt divided by  short  term  
   debt plus market value of equity capital. 

• WC03051/(WC03051+WC03995) 
 
 

• WC03051/(WC03051+ 
(WC05301* (P))) 
 
 

B. Firm financial  
     performance 
 

 Endogenous variable 
(Effects) 

  

i. Return on equity 

 

ROE Return on equity –total 
% 

Net income available for shareholders divided 
by shareholders equity. 

WC08301 

ii. Return on assets 

 
 

ROA NI/TA Net income available for shareholders divided 
by total assets. 

WC01751/WC02999 

iii. Return on investment 
 

ROIC Return on invested 
capital 

((net income before preferred dividends +  
interest expense on debt- interest 
capitalized)*(1- tax rate))/average of last 
year’s and current year’s (total capital + last 
year’s short-term debt and current portion of 
long-term debt)]*100.  
 

WC08376 
 

C. Determinants of  
     capital structure 
 

 Exogenous variable 
(Causes) 

  

i. Assets structure 
• Collateral 

value 
• Tangibility 

 
CV 
 
TANG 

 
(IV+PPE)/TA 
 
FA/TA 

 
• Inventory plus property, plant and equipment 

to total assets.  

• Property, plant and equipment to total assets. 

 

 
• (WC02101+WC02501)/WC02999 

 
 

• WC02501+WC02999 
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ii. Firm size 

 
 

Size-TA 
 
Size-Sales 

Log (TA) 
 
Log (Sales) 

• Logarithm of total assets (Log (TA)). 

• Logarithm of total assets (Log (Sales)). 

• Log WC02999 

• Log WC WC01001 

 

iii. Growth opportunities GRW-%TA 
 

GRW-FD 
 
 
 
GRW-MV/BV 
 
 
 
Tobin Q 

TAt-TAt-1/TAt-1 
 
FD+MV/FD+TSE 
 
 
 
(TA-TSE+MV)/TA 
 
 
 
(MV+FD)/TA 

• Annual percentage growth in total assets. 

• short and long term debt plus market value 
divided by short and long term debt plus 
equity. 

• Total assets minus book value of equity plus 
market value then all divided by the total 
assets. 

• Market value of equity + book value of debt 
then all divided by total assets 

 

• % change in WC02999 
 

• (WC03255+((P)*WC05301))/((W
C03051+WC03251) + WC03995) 
 
 

• (WC02999(WC03995+ 
((P)*WC05301))/(WC02999) 
 
 

• (((P)*WC05301)+WC03255)/WC0
2999 
 

iv. Business risk 

 
 
 

BR 
 
 
 

Absolute value of 
[[(EBITt-EBITt-

1)]/EBITt-1]-average of 
[[(EBITt-EBITt-

1)]/EBITt-1] 

Absolute difference between the annual 
percentage change in earnings before interest 
and taxes and the average of this change over 
the sample period. 
 
 
 

WC18191 
 
 
 

v. Non-debt tax shield NDTS-OI 
 

EBIT/TA 
 
 
 

• Earnings before interest and taxation @ 
operating income to total assets. 

• WC18191/ WC02999 

 

vii. Liquidity LIQ CA/CL Current ratio 

 

WC08106 

viii. Stock market  
       development 

SMD SMC/GDP The development of the stock market in a 
country is defined as the stock market 

World Bank, Financial Structure 
Database. World Bank, The 
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 capitalization over the country’s actual GDP, 
averaged through 1990-2010. 
 

emerging Asian bond market. 

ix. Bond market  
      development 

BMD BMC/GDP The development of bond market defined as 
the total (private plus public) bond market 
capitalization over actual GDP, average 
through 1990-2010. 
 

World Bank, Financial Structure 
Database. World Bank, The 
emerging Asian bond market. 
 

x. Interest rate Lending-IR 
 
 

The base lending  
 rates (BLR) % 
 

• Lending interest rate is the rate charged by 
banks on loans to prime customers. 

 

World development indicators 
(WDI) & global development 
finance (GDF), IMF, and 
International financial statistics. 

xi. Inflation rate IF-CPI 
 
IF-GDP 

CPI 

Inflation GDP deflator 
of annual % 

 

• Inflation, consumer prices (annual %).  

• GDP deflator is the nominal GDP divided by 
the real GDP.  The GDP deflator is an 
economic measure as a whole. 

 

World development indicators 
(WDI) & global development 
finance (GDF), IMF, and 
international financial statistics. 

xii. Economic growth  GDP 
 
 
GDI 
 
 

Annual GDP 
 
 
GDI 

• Annual percentage growth rate of growth 
domestic product at market prices. 

• Gross domestic investment is the additional 
fixed assets of the economy plus the changes 
in the inventories. 

World development indicators 
(WDI) & global development 
finance (GDF), IMF, and 
international financial statistics 
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partial least squares-structural equation models (i.e., PLS-SEM) with endogenous and exogenous 

variables. Although the literature on the mediation effect in the PLS-SEM model is growing, 

especially in the social sciences, there is a lack of comprehensive comparisons with traditional 

regression analysis. This study offers empirical comparative evidence of these two analytical 

methods. 

Before proceeding to more detail, it is essential to explain a confusing term that arises among 

researchers. The confusing point is that the terms mediation and indirect effect are commonly used 

interchangeably. Particularly, there is no assumption of the indirect effects on its evaluation. In 

contrast, mediation effects should be presented through examination of the total effect (c) (Panel A-

Figure 3.1). Take an example in Figure 3.1, in looking at simple mediation effects (Panel B), the 

direct effect (c’) is defined as not having mediated a variable on another variable. The indirect 

effect is mediated by at least one other variable and total effect is the sum of the direct and indirect 

effect ( ' )c c ab= + . The indirect effect (a x b) is estimated statistically from the standardized direct 

effects that comprise them. For instance, path “a” represents the effect of asset structure (X) on firm 

leverage (M), path “b” is the effect of firm leverage (M) on performance (Y) and path “c’” is the 

effect of asset structure on performance through firm leverage.  So, assume that the standardized 

indirect effect (a x b) of asset structure on firm financial performance through firm leverage is the 

multiplication of 0.0954 (asset structure to firm leverage"X M"→ ) and 0.0108 (firm leverage to 

firm financial performance "M Y"→  = 031.0303− ). The direct effect (c’) between asset structure and 

firm financial performance is 0.0198 (X Y)→ . Therefore, the total effect (c) of asset structure on 

firm financial performance is 0.0209 ( 031.0303−  indirect effect and 0.0198 direct effects).  

This study is intended to provide researchers interested in testing for mediation with two different 

approaches, the basic regression and the better alternative of PLS-SEM for studies related to capital 

structure theory. This is particularly for encountered scenarios that frequently appear to address 

more complicated issues especially with multiple indicators of the X, M and Y variables. The crucial 

points addressed by this study are: (i) what are the limitations, weaknesses and strengths of each 

approach and, (ii) which is the better predictive model in capital structure studies. The objective is 

to develop guidelines for corporate finance researchers applying mediation effect techniques. There 

is a lack of evidence in the literature of evidence expressing how and why PLS-SEM is the better 

approach in causal analysis, especially in the capital structure context.  
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problem has arisen from the proposal of BK’s method in that the statistical power is not as superior 

to the SEM technique. This is because the foremost reason for accepting the hypothesis of an 

existing mediation effect is that the assumptions of coefficient a (X to M) and b (M to Y) should be 

met for it to be significant. It is possible to be non-significant for both or either one of the 

coefficients, especially for small samples. 

3.3.3 Estimating the significance of the mediation test 

Recent studies have proposed few approaches to test the mediation hypothesis (Hair et al., 2013; 

Preacher and Hayes, 2004, 2008). In essence, the mediation test focuses on the product term ab, in 

which that product ab is equal to the difference between the total and direct effect. The first well-

known approach in mediation t-statistics is the Sobel test (Sobel, 1986; 1982) that is also called the 

product-of-coefficients approach. In this approach, the t-statistic is computed with the assumption 

of the normal distribution and a significant value supports the hypothesis of mediation. However, 

methodologists have taken issue with the validity of the t-statistic result using the normal 

distribution, since the normal distribution does not often happen for all samples’ variables except 

for a large sample. Thus, a non-parametric resampling approach, bootstrapping, has become an 

additional method in testing for mediation (Hair et al., 2013; Preacher and Hayes, 2004, 2008). The 

assumptions in this approach do not impose normality on the sample distribution. The bootstrapping 

technique will be discussed shortly. In extensive studies of set simulation, Mackinnon et al. (2002; 

2004) strongly recommend the use of bootstrapping over the Sobel test or causal step approach23. 

Therefore, to address the mediation issue in traditional regression and PLS-SEM, I apply both 

above approaches to obtain a robust result and estimation of the mediation t-statistics. That is, the 

mediation t-statistics of the traditional regression method were computed using the normal theory of 

the Sobel test (parametric approach) and bootstrapping (non-parametric approach)24. The method of 

PLS-SEM (bootstrapping) is non-parametric approach (Preacher and Hayes, 2004, 2008). Thus, the 

23 Mackinnon et al. (2002; 2004) include these methods to examine the performance on their type error rates and power.  
  
24 The mediation bootstrap t-statistic is computed from macro syntax in SPSS, the bootstrap test provides summary 
results of percentile-based and bias-correlated bootstrap confidence intervals. From a statistics point of view, interval 
estimates of a popular parameter estimate the reliability. The underlying confidence interval contains the two-sided 
confidence limits from a confidence interval in which their one-sided counterparts are denoted as lower or upper 
confidence bounds. For example, if the is performed and says that the respective significance level is the 95% 
confidence interval, this reflects a significance level of 0.05. 
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mediation t-statistic values were estimated using the formula 
( )i i

abt
stdev a b

= . The Sobel test formula 

was used to obtain a robust result25. The above approaches discussed are as follows. 

A. Sobel test 

The Sobel test uses t-statistics to test for the presence of mediation effects. For example; if the 

effect of specific attributes on firm financial performance decreases to zero with the inclusion of the 

mediator variable, firm leverage, then perfect mediation is said to have occurred. However, there is 

a possibility of partial mediation in which the effects of specific attributes on firm financial 

performance decrease to a nontrivial amount, i.e., the value of the linear regression coefficient of X 

on Y is not equivalent to zero. The Sobel test is; 

 
2 2 2 2

a b

aXbSobel
b s a s

=
+

 

where “a” is the slope coefficient for the association between independent (X) and mediator 

variable (M) and “ as ”  is standard error of a, “b” is the slope coefficient for the association 

between mediator (M) and dependent (Y) variable (when the independent variable is also a 

predictor of the dependent variable) and “ bs ” is the standard error of b.  “a” and “ as ”and “b” and “

bs ” are taken from the equation 4 (see Section 3.3.1). The Sobel t-stat can be calculated on the 

available website (Preacher, 2013 www.danielsoper.com/statcalc3/calc.aspx?id=31 or, 

quantpsy.org/sobel/sobel.htm). The assumption in this approach is that if one of the first two 

equations is not significant (i.e. either a or b), then, it can be concluded that there is no mediation 

effect. Iacobucci et al. (2007) claim that 67% of studies in consumer and psychological research 

that test the mediation effect properly follow rules (1) to (4). However, they find that 89.7% have 

not reported the t-statistics.  

B. Bootstrapping 

The procedure outlined by BK using the Sobel t-statistics in testing for mediation effects is already 

well-known in the social science literature. However, recent studies by Preacher and Hayes (2004, 

2008) have shown renewed interest in mediation issues with Hair et al. (2013) proposing an 

25 The outcome coefficient and standard error estimated by bootstrapping is used in computing the Sobel statistical 
value. 
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alternative approach to assessing mediation relationships. The alternative approach is to bootstrap 

the sampling distribution of paths “a” and “b” and derive empirically the confidence interval from 

the bootstrap sampling distribution. This approach is a nonparametric resampling approach with no 

assumptions regarding the sampling distribution (Hair et al., 2013; 2012; Preacher and Hayes, 

2008). The bootstrapping procedure is usually done to deal with non-normality in the sampling 

distribution. It can be reasonably applied with confidence for small or large samples. Bootstrapping 

is done by sampling with replacement from the original data set and then the direct effect of ab is 

calculated for each sample set (Preacher and Hayes, 2004). The bootstrap samples are set for 1000 

or 5000. The mean path ab is computed over the 1000 or 5000 samples and the estimated standard 

error is taken from the standard deviation of the 1000 or 5000 ab estimates. To set the significance 

level of the mediation effects, a 95% confidence interval is derived from the 1000 sample estimates 

of path ab. For example, say the point of the indirect effect estimates generated from the raw data 

lie between 0.0458 and 0.8123 with a 95% confidence interval (CI). Then, because zero is not 

included in the 95% confidence interval, one can conclude that that the mediation or indirect effect 

is indeed significantly different from zero at p<0.05 (two tails). Therefore, in testing the mediation 

effect, the researcher is advised to consider a procedure that works from the bootstrapping sampling 

distribution proposed by Preacher and Hayes (2004, 2008). The procedure can be used for all 

models whether simple or multiple and whether we have large or small data sets.  

3.4 Reviewing the result between regression and PLS-SEM techniques 

To further investigate the benefits of implementing the SEM versus regression analysis, two 

simulated case studies on capital structure are conducted. The main focus of this study is to 

compare a simultaneous approach over a piece-meal method.  

The sample size for these two case studies is 7819 firm-year observations from two subsample 

countries (Malaysia and Indonesia) for the 20-year period from 1991 to 2010. Keeping the main 

three latent variables of X, M and Y, these case studies were conducted by selecting the first latent 

variable ‘X’, firm size, as a firm-specific factor and economic growth as country-specific factor. 

Firm size is measured by the logarithm of total assets and the logarithm of total sales, and, 

economic growth is measured by the annual percentage growth rate of the gross domestic product 

(GDP) and gross domestic investment (GDI), i.e., the addition of the fixed assets of the economy 

plus the changes in the inventories. The second latent variable, ‘M’, is firm leverage with seven 

factors: total debt ratio (TADR), debt to total capital of book (TDTC-BV) and market value (TDTC-

MV), long term debt to capital of book (LTDTC-BV) and market value (LTDTC-MV) and short 
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term debt to capital of book (STDTC-BV) and market value (STDTC-MV). The third latent 

variable, ‘Y’, is firm financial performance calculated from the return on equity (ROE), return on 

assets (ROA) and return on investment (ROIC). 

The two simulated case studies compare the ability of PLS-SEM and regression analysis in 

detecting mediation effects. In the first case study, each construct (LV) is analysed separately using 

regression and PLS-SEM techniques. The second case study conducts the analysis using multiple 

indicators for each construct. The case studies are as follows. 

3.4.1 Study 1 

The analytical approach comparing the PLS-SEM and regression techniques investigates the 

strength of specific items for the direct and indirect effect of firm leverage between the capital 

structure determinants and firm financial performance with the simplest data scenario (i.e., one X, 

one Y and one M). This scenario analyses one by one each item’s attributes in the regression and 

PLS-SEM techniques. In this capital structure study there are seven possible measurements of firm 

leverage (M) so one by one each firm leverage item will be evaluated26. MacKinnon et al. (2004, 

2002) recommends the use of bootstrapping because of its ability in controlling the Type I error 

rate. Type I error, when comparing means, would be rejecting the true null hypothesis. For example, 

if the null is that the means are the same a Type I error is committed if we conclude that the means 

are different when they are not. However, for resampled datasets (bootstrapped) one would strongly 

suggest conducting the test with small samples and not for large data sets (Preacher and Hayes, 

2004; 2008 for an overview). To avoid erroneous classifications and for robust results, two methods 

will be used. They are the bootstrap technique and the most commonly used approach, the Sobel 

test proposed by BK for mediation from the normal theory of causal step27 that has been discussed 

earlier (see section 3.3.1). 

26 The regression result will show with the first leverage measures of total debt ratio (TADR), followed by debt to total 
capital of book (TDTC-BV) and market value (TDTC-MV), long term debt to capital of book (LTDTC-BV) and market 
value (LTDTC-MV) and short term debt to capital of book (STDTC-BV) and market value (STDTC-MV), respectively. 
 
27 The causal steps are the estimates of the path model for four regression equations that has been proposed by BK in 
order to test for mediation effects. The steps are assessed until the criteria are met. 
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3.4.1.1 Results of study 1 

A. Traditional regression 

The causal step popularized by BK (1986; 1982) using OLS regression is extended to meet several 

criteria. The first to third criteria have to be met in order to satisfy the mediation product - M to act 

as a mediator variable that should quantify the path a and b (i.e., ab) and the total effect of X on Y 

(i.e., path c=c’+ab - the summation of the direct and indirect effects) counted to be significant and 

the ultimate for path c’ to become smaller. Then, c’, that is “c’=c – ab” defines the difference 

between the total effect (path c) and indirect effect of X on Y via M (path ab). Judd and Kenny 

(1981) argue that the difference of the coefficient to control for the debt level can also exist to 

signpost mediation effects. These criteria have received attention from some authors who argue that 

an insignificant total effect c does not necessarily mean that mediation occurred (see Judd and 

Kenny, 1981; Mackinnon, 2000; Mackinnon et al., 2002; Mackinnon et al., 2004; Shrout and 

Bolger, 2002). This point of argument will be explained in more detail shortly. Table 3.1, which is 

taken from the full macro output in Table A-1 of Appendix A (see for the whole view, the total 

effect in path c of IV on DV) shows non-significant estimates for both measures of firm size (i.e., 

total assets and total sales), yet it is still possible for mediation to occur28.  

Table 3-1 Macro syntax matrix regression procedures29* 

A. Total Effect of IV on DV (c path) 
X to Y coef. Β std.error T-value P-value 
Firm size (log total assets)  -2.7306     1.5437 -1.7689 .0770 
Firm size (log total sales)  -2.0990 1.4712 -1.4268 0.1537 
Economic growth (GDP)  4.0510      .6231     6.5018      .0000 
Economic growth (GDI)  .7105      .3801     1.8691      .0616 

 
 
 
 
 

28This can be seen in both summary results from the bootstrap technique with percentile-based, bias-correlated (BC) 
bootstrap confidence intervals (CI) or from the normal theory of causal effects28 in Table A-1 of Appendix A. 
 
29 Preacher and Hayers (2008) define the SPSS macro syntax matrix as “this macro estimates the path coefficients in a 
multiple mediator model and generates bootstrap confidence intervals (percentile, bias-corrected, and bias-corrected 
and accelerated) for total and specific indirect effects of X on Y through a one or more mediator variable(s) M.  This is 
macro is far superior to SOBEL, as it allows for more than one mediator and adjusts all paths for the potential 
influence of covariates not proposed to be mediators in the model”. SPSS macro functions is a “mini program” within 
the syntax of SPSS.  Macros is quite complex to perform by issuing commands one step at a time. The SPSS macro 
language is also quite flexible. Macros able to perform a whole series of analyses, adjustments for the multiple output 
statistics, perform multiple charts with many combinations of variables and numbers (see 
http://wise.cgu.edu/spssmacro/index.asp#what or http://www.quantpsy.org/medn.htm). 
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B. Direct Effect of IV on DV controlling for Mediator (c' path) 
Model Mediator 

 
Coef. Β Std.error T-value P-value 

A TADR Firm size (log total assets)  -.9194     1.5789     -.5823      .5604 
  Firm size (log total sales)  -0.4956 1.4988 -0.3307 0.7409 
  Economic growth (GDP)  3.8027      .6240     6.0938      .0000 
  Economic growth (GDI)  .7146      .3794     1.8833      .0597 

 
C. Normal theory tests for mediation effects 
 
 
Path coefficient 

 
 

Sobeltesta 

 
 

Goodman testb 

Percentage of the 
total effect that is 

mediated 

Ratio of the 
indirect to the 
direct effect 

Sizeta ->TADR ->ROE -5.0957 -5.0895 66.3305 1.9700 
Sizesales ->TADR ->ROE -5.1318 -5.1247 76.3888 3.2353 
GDP->TADR ->ROE 4.0932 4.0660 6.1302 0.0653 
GDI->TADR ->ROE -0.1708 -0.1681 -0.5716 -0.0057 
 
Note- ais the Sobel Test of t-value = a*b/SQRT (b2*sa

2 + a2*sb
2) and b is the Goodman Test of t-value = a*b/SQRT 

(b2*sa
2 + a2*sb

2 - sa
2*sb

2) 
 

D. Model summary for DV Model- bootstrap technique 
 
Model 

 
Mediator 

 
DV=ROE 

Bias corrected (BC) a 
confidence Intervals (CI) 

Bootstrap results for 
mediation/indirect effects 

   Lower             Upper  
A TADR Firm size (log total assets)  -5.2690          -0.5492 Support for mediation 
  Firm size (log total sales)  -4.1018          -0.5123 Support for mediation 
  Economic growth (GDP)   0.0684           0.6876 Support for mediation 
  Economic growth (GDI)  -0.0730           0.0328 No support for mediation 

 
Note- 1000 bootstrap samples, BC, bias corrected with 95% level of confident for intervals. 

* The full macro syntax matrix regression procedures can be seen in Appendix A of Study 1. This Table reveals only a 
small part of the output, i.e., only one item measure of firm leverage, TADR (M), with the associated specific variables 
(X) and firm financial performance (ROE=Y).  

Table 3.1 shows the macro syntax matrix regression about the process implications of mediation 

effects is produced. First, Table 3.1 confirms that it is not a necessary requirement for the total path 

c to be significant for mediation to occur. For instance, from Table 3.1-A, the total effect of IV on 

DV (path c) shows that firm size measured by total assets (path c= t= -1.7689) and total sales (path 

c=t=-1.4265), are not significant. The effect even becomes smaller (and still insignificant) after 

controlling for the ratio of firm leverage, i.e., path c’=t=-0.5823and t=-0.3307 (see panel B of Table 

3.1). However both the Sobel Test (-5.0957) and the Goodman Test (-5.0895)30 appear to be 

significant, i.e., firm leverage might mediate the relationship between firm size and firm financial 

performance31. As mentioned earlier, an alternative procedure for testing the mediation effects is 

through the bootstrap technique. Also, the bootstrap technique (panel D) produces the same 

30 The Goodman Test is a robustness test that is also commonly used to test mediation effects, but it is not as popular as 
the Sobel Test.  
 
31 The test statistics from the Sobel and Goodman Tests were generated from the macro documented at 
http://www.comm.ohio-state.edu/ahayes/sobel.htm.  
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outcome as the normal theory test for a mediation effect, i.e., the Sobel and Goodman Tests (panel 

C) show the existence of mediation (both panels are from Table 3.1). The bootstrap requires 1000 

resamples for a 95% level of confidence interval. For example, the output for the 95% bias 

corrected bootstrap confidence interval (hereafter, 95% BC bootstrap CI reported in panel D of 

Table 3.1) is as follows: the result of firm size (log total assets) on performance (ROE) for the lower 

limit of the bootstrap confidence interval (BootLLCI) is -5.2690 and the upper limit of the 

bootstrap confidence interval (BootULCI) is -0.5492. Since the values “BootLLCI” and 

“BootULCI” do not straddle “0”, the outcomes show that mediation occurred (Preacher and Hayes, 

2008).  

Second, the single-item scales deliver outcomes for each item individually that would clarify which 

items or indicators might explain particular relationships. Single item scales often too easily provide 

empirical support for almost any relationships. However, it is not usual for the overall 

understanding of the theory of capital structure determinants to deal with several items to represent 

each determinant. For instance, it is common from the capital structure literature to use one 

dependent variable (formula ratio, i.e, TADR) for the term “firm leverage” or “capital structure”. 

Even if the studies use more than one dependent variable, they are more likely to analyse dependent 

variable one by one. In this scenario, the term “firm leverage” maybe misleading. For example, firm 

leverage might have seven possible measurements and different firm leverage measures (i.e., total 

debt ratio (TDR) or long term debt to capital (LTDTC)). Total debt ratio (TDR) may not be a 

significant mediator but long term debt to capital (LTDTC) may be a significant mediator. If there 

is a contradiction in the results among the different measures of firm leverage, how can we 

conclude that the term ‘firm leverage” (M) is significant or not a significant mediator variable 

between the relationship of X and Y? So, total debt ratio (TDR) or long term debt to capital 

(LTDTC) cannot simply summarize for the term “firm leverage” or “capital structure”. Therefore, 

for this scenario, instead of using the general word “firm leverage”, it is more useful to refer to 

particular measures of firm leverage such as long term debt or short term debt in defining 

relationships. 

Third, the output from testing the mediation effects (see Appendix A in Table A-1) from the normal 

theory (i.e., the Sobel or Goodman test) and the bootstrapping approach are inconsistent in their t-

statistic interpretation. For instance, the bootstrap output shows that the mediation effect for long 

and short term debt total capital on market value (LTDTC-MV and STDTC-MV) is different from 

zero with the 95% BC bootstrap CI, but the Sobel test indicates that it is not. This case would cause 
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difficulties for capital structure studies whereby the literature might be interpreted wrongly. It is not 

surprising that lots of debate and argument are raised and we may never pin point the truth 

regarding this issue. Nevertheless, output directions of the “a” and “b” paths in Appendix A-1 are 

consistent with the interpretation of various capital structure theories (i.e., TOT and POT) on such a 

relationship.  

A. PLS-SEM 

The extensive multivariate tool, PLS-SEM, was used to compare the performance of a single 

simultaneous structural model for each firm leverage measure with a total of 28 PLS-SEM models32 

The model is similar to regression, i.e., the simplest data scenario with one to one variables33. The 

difference from regression analysis is that each mediator parameter estimate for firm leverage is 

simultaneously measuring exogenous variables-, i.e., firm size and economic growth concurrently 

with the endogenous variable, -firm financial performance.  

 

In comparing PLS-SEM versus regression analysis, I find the following. First, the standard errors of 

PLS-SEM coefficients are smaller than those from regression analysis (Figure 3.9). For example, 

with the same models34, the standard error of the regression equation between X and Y (path c) is 

1.5437 (see Table 3.1) compared with 0.021 for PLS-SEM (Figure 3.9).  Figure 3.10 shows the 

difference in standard errors from the regression analysis (Appendix A in Table A-1) versus PLS-

SEM (Appendix A in Figure A-1) for path “c” ( )X Y→  for each firm leverage measure. The PLS-

SEM results are preferable because of their smaller standard error. The reason might be because 

regression analysis involves several individual regressions whereas PLS-SEM is a simultaneous 

approach. Iacobucci et al. (2007, p.146) state that “fitting components of models simultaneously is 

always statistically superior to doing so in a piece-meal fashion….”, and they argue that a 

simultaneous approach produces more consistent estimates that are closer to the true values. Thus, 

the powerful simultaneous approach might have been able to reduce standard errors.   

32 See Appendix A in Figure A-1 for complete results. 
 
33 Simplest data (i.e., one item for variable X, one item for variable M, one item for variable Y). 
 
34 X=firm size (total assets), M=TADR, Y=ROE 
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Second, the significant t-values for testing the effects of mediation in PLS-SEMs appear to be 

consistent. For example, Figure 3.10 shows consistent results for significant mediation using the 

bootstrap technique and Sobel test. Both tests conclude the presence of mediation effects. The 

outputs for other firm leverage measures in PLS-SEMs, particularly the significance value can be 

seen in Figure A-1 of Appendix A. These results demonstrate the power of PLS-SEM over 

regression analysis in determining the presence of mediation even in a simple model. The results 

from regression analysis show inconsistent significance estimates when I applied both the Sobel test 

and the alternative approach of bootstrapping. Take an example in Table A-1 (Appendix A) for firm 

size (ta), the bootstrap for a mediation effect for long term debt total capital on market value 

(LTDTC-MV) is BC 95% CI of -0.2293 (bootLLCI) to -0.0116 (bootULCI) is significant (since the 

values do not straddle 0 in the confidence intervals, the conclusion is that there is a mediation) but 

the Sobel test is not (t=0.8669). Likewise, long term and short term debt total capital on market 

value (LTDTC-MV and STDTC-MV) appear from the bootstrap results (BC of 95% CI) that there 

is mediation but not for the normal theory test of the Sobel test.  

Third, the results of the t-statistics from both techniques could cause more controversy and 

difficulty. This is most important for comparisons, because based on the t-statistics derived from the 

Sobel test and bootstrap method, mediation tends to occur for only two firm leverage measures (i.e., 

TADR and TDTC-BV). However, regression suggests more firm leverage estimates to have 

mediation. This does not mean that PLS-SEM is not accurate. It might be because of a non-

significant relationship of M Y→  (path b) through the inclusion of a third variable (X). This 

supports the mediation criteria arguments from prior studies (see Baron and Kenny, 1986; Iacobucci 

and Duhachek, 2003; Mackinnon et al., 1995). For example, if the path coefficients from the PLS-

SEM model for X Y→  and X M→  were significant and M Y→  were not, then the bootstrap 

t-statistic value will not be significant. Note too, with the single simultaneous production of a 

predictor (X), mediator (M) and criterion (Y) variables that fit in the same model, all the standard 

errors, parameter estimates and t-values are evaluated simultaneously in the model. It is quite rare 

for a researcher to compare or measure these two techniques.  

In sum, the choice between regression and PLS-SEM matters even with the simplest scenarios per 

item for each of the three constructs. PLS-SEM is more beneficial for researchers because of its 

convenience to knowing all existing mediation effects. Because, one is more likely to spot whether 

there is mediation by looking at the model diagram (see Figure 3.9 for the examples) rather than the 
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regression approach that needs to separately set up four models35- the case Study 2 gives depicts 

more on this issue. In addition, this study supports Iacobucci et al.’s (2007) argument that PLS-

SEM estimates tend to be true and close to the known population structural characteristics and 

finally be more convincing and reliable with simultaneous statistical estimations. 

3.4.2 Study 2 

In this section, we compare the ability of PLS-SEM and regression analysis to detect mediation 

effects using multiple indicators per construct (latent variables). A scale performance for multiple 

items per construct should also be verified (i.e., two or more X, two or more M, two or more Y). 

According to statistical theory, multiple item scales contribute to having stronger results than those 

with single items. This case study continues the design built in Study 1, i.e., the same sample 

population estimates and variables, and extends the examination to multiple items measuring a 

construct. The only difference from the Study 1 is that we measure firm financial performance with 

multiple indicators namely, ROE, ROA and ROIC. The reason for adding the items for firm 

financial performance is to align with the concept of multivariate tools of PLS-SEM that allows the 

design of latent variables. A latent variable (also called construct) is a variable that is inferred from 

the measured indicators/items or is measured by a number of observable indicators. 

3.4.2.1 Results of study 2 

A. Traditional regression 

The outputs of the mediation effects for multi-item scales are obtained from the output macro 

syntax SPSS. The full macro syntax for these outcomes can be seen in Tables A-2 to A-4 in 

Appendix A. This step is identical to case Study 1, except that the regression program is run less 

number of times than before because the regression is run in multiple equations. Because errors-in-

variable (EIV) and multi-collinearity are present, a number of separate regressions were conducted; 

this will be discussed shortly. The SPSS macro syntax version for Study 2 was obtained from the 

“mediate” macro- http://www.afhayes.com/spss-sas-and-mplus-macros-and-code.html.  

In this case study, I confirm that the multi-item scales result for multi-collinearity problems36. 

Multi-collinearity is a problem when the correlation between two independent variables is 0.9 or 

35 When the model diagram shows that at least paths “a” and “b” are significant, there is strong support that the 
mediation exists. The significance of the mediation can be confirmed with the t-statistics test (see Section 3.3.3).  
 
36 See Tables A-2 to A-4 in Appendix A for all output. 
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above (Pallant, 2005). Multi-collinearity can be assessed through the product of tolerance or VIF for 

each of the independent variables in the multiple regressions. According to Hair et al. (2006) and 

Lin (2008), the rule of thumb is that a VIF more than 10 and less 0.10 of tolerance (VIF=1/TOL) 

indicates that the independent variables have a high degree of co-llinearity or multi-collinearity. 

Caution in interpreting results is highly suggested if the tolerance values are in between 0.20 and 

0.10. Also, if the tolerance values are less than 0.10 and the VIF values are more than 10, this 

indicates a serious multi-collinearity problem, and it recommended that one reconsider the choice of 

independent variables (Hair et al., 2006). 

Based on the multi-collinearity statistics matrix in the VIF column shown in Table 3.2, the 

predictors of firm size, measured either by log total assets and total sales, the determinants of capital 

structure (X), are highly correlated with firm financial performance (Y)37. For example, in Table 3.2 

the result of Part 1 reveals that the VIF for firm size (log total assets) is 19.920 and that for firm size 

(log total sales) is 19.436. These conditions are indicative of a multi-collinearity problem. Although 

some researchers claim that this problem is not so crucial, erroneous empirical analysis might result 

from the data. Based on Neter et al. (1990), the linear regression assumption might not be violated 

but other difficulties might arise. The difficulties proposed by Lin (2008 p.417) are as follows: (i) 

unreasonably large variances of the parameter estimates; (ii) this might produce insignificant 

parameter estimates; and (iii) the sign coefficient parameter estimates may be different from what is 

anticipated. This statistical problem would result in misleading data analysis and might deceive 

researchers in their analysis if they do not report it.  

Therefore, to be acceptable from the practical significance and statistical points of view and being 

free of multi-collinearity, the robustness test for both measures of firm size (i.e., log total assets and 

sales) is analysed individually. With guidance from the multi-collinearity diagnosis, the regressions 

are done in three parts (see Appendix A of Tables A-2 to A-4). In Part 1 the regressions are done 

using all predictors, hence a multi-collinearity problem. In Part 2, the regression is done without 

firm size (log total sales) and in Part 3 is the regression is done without firm size (log total assets) 

with both not involving any multi-collinearity problem. The results for all three regressions seem to 

be basically the same. Although the outputs are alike, the arguments about the multi-collinearity 

problem discussed earlier, especially on significance of the parameter estimates, are evident. Take 

 
37 The collinearity statistics matrix (VIF) also estimates other relationships such as capital structure determinants; they 
have consistent results. 
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an example in Table 3.2, the result of path “a” in Part 1: firm size measured by total assets and total 

sales (predictor variable-X) and TDTC-MV (mediator-M) is not significant (t=1.645 and t=0.269, 

respectively) but does it is in Part 2 (t=8.077) and 3 (t=7.895). Lin (2008 p.417) argues that “in the 

process of fitting regression model, when one independent variable is nearly combination of other 

independent variables, there will affect parameter estimates”. Another example is between the X of 

economic growth (GDI) and M of STDTC-MV. Part 1 shows that the relationship does not seem to 

be significant (t=1.295) but it is significant in Part 2 (t=1.958). In general, the presence of multi-

collinearity not only complicates the interpretation of results, but also makes the confirmation of the 

effect of any single variable more problematic because of their interrelationships (Hair et al., 2006).  

Table 3-2 Macro syntax matrix for multiple regression procedures 
(Adapted from the comprehensive result in Appendix A of Study 2) 

Part 1: with multi-collinearity 
           IV to Mediators (a paths) 

Mediator X to M Coef. Β Std.error t-value p-value Adj. R2 
TDTC MV Constant .7486       .0205     36.5840       .0000 .0088     
 Firm size (log total assets)  .0169       .0102      1.6447       .1001  
 Firm size (log total sales)  .0026       .0097       .2691       .7879  
 Economic growth (GDP)  -.0022 .0011     -2.0513       .0403  
 Economic growth (GDI)  -.0001       .0007      -.1370       .8910  
STDTC MV Constant .7452       .0222     33.5963       .0000 .0102     
 Firm size (log total assets)  -.0207       .0111     -1.8624       .0626  
 Firm size (log total sales)  .0397       .0105      3.7739       .0002  
 Economic growth (GDP)  -.0026       .0012     -2.2318       .0257  
 Economic growth (GDI)  -.0009       .0007     -1.2957       .1951  

          
          Direct Effect of IV on DV controlling for Mediator (c' path) 

DV 
 

Coef. Β Std.error t-value p-value VIF 
ROE Adjusted R2: 0.1599 

Constant 35.6065     
 

13.8458      2.5716       
 

.0101       
 

 TADR 8.6385     15.4499       .5591       .5761          2.609 
 TDTC BV -8.4572       .2810    -30.0932       .0000 8.283 
 TDTC MV 67.0581     17.1996      3.8988       .0001   6.405 
 LTDTC BV 724.8983     19.6970     36.8025       .0000 3.454 
 LTDTC MV -39.5614      8.3533     -4.7360       .0000 2.435 
 STDTC BV 390.9616     17.9440     21.7879       .0000 2.952 
 STDTC MV 15.6664     14.7049      1.0654       .2867 5.508 
 Firm size (log total assets)  -32.6298      6.4101     -5.0903       .0000 19.920 
 Firm size (log total sales)  27.6560      6.0132      4.5992       .0000 19.436 
 Economic growth (GDP)  4.5952       .6626      6.9356       .0000 1.327 
 Economic growth (GDI)  -.5682       .4084     -1.3913       .1642 1.353 
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Part 2: no multi-collinearity 
         IV to Mediators (a paths) 

Mediator X to M Coef. Β Std.error t-value p-value Adj. R2 
TDTC MV Constant .7477 .0203 36.8486 .0000 .0090     
 Firm size (log total assets)  .0196 .0024 8.0772 .0000  
 Economic growth (GDP)  -.0022 .0011 -2.0521 .0402  
 Economic growth (GDI)  -.0001 .0007 -.1673 .8671  
STDTC MV Constant .7394 .0221 33.5251 .0000 .0088    
 Firm size (log total assets)  0.0202 0.0026 7.6672 0.0000  
 Economic growth (GDP)  -0.0024 0.0012 -2.0592 0.0395  
 Economic growth (GDI)  -0.0014 0.0007 -1.9585 0.0502  

 
Part 3: no multi-collinearity 
         IV to Mediators (a paths) 

Mediator X to M Coef. Β Std.error t-value p-value Adj. R2 
TDTC MV Constant .7579       .0197     38.5097       .0000 0.0086 
 Firm size (log total sales)  .0181       .0023      7.8948       .0000  
 Economic growth (GDP)  -.0024       .0011     -2.1873       .0288  
 Economic growth (GDI)  .0000       .0007       .0684       .9455  
STDTC MV Constant .7338       .0213     34.4006       .0000 0.0099 
 Firm size (log total sales)  .0206       .0025      8.3052       .0000  
 Economic growth (GDP)  -.0025       .0012     -2.0914       .0365  
 Economic growth (GDI)  -.0011       .0007     -1.5394       .1237  

In addition, the results for significant mediation effects reveal a contradiction between the 

regression approach (Sobel test) based on Baron and Kenny (1986) and the bootstrap value of BC 

95% CI (see Tables A-2 to A-4 of Appendix A). For example, the result of part 2 (Table A-3 of 

Appendix A with no multi-collinearity): the Sobel test analysis for criterion (DV) = ROE, predictors 

(X) = firm size (log total assets), GDP, GDI, mediator (M) = TDTC-BV shows that all predictors of 

criterion significantly mediate through TDTC-BV, however, the bootstrap values of BC 95% CI do 

not show any significant mediation effect. This again as implied in Study 1, the results from the two 

significance estimates (Sobel test and bootstrap) appear to be slightly different. With the same 

arguments as Study 1, it is hard to conclude which predictor and criterion variables are mediated by 

firm leverage. It is probably because the regression approach based on Baron and Kenny (1986) 

does not involve a replacement procedure (without resampling). So, when bootstrapping is used to 

test for mediation effects (BC 95% CI), the values of β and the standard errors will differ from the 

original value (without resampling). Thus, estimating the t-statistics of Sobel and the BC 95% CI 

leads to this contradiction occurring. The mediation effects become weaker when complications 

arise in explaining one to one items of particular attributes of interest. In any scientific undertaking, 

in statistical analysis the convenient approach is a central consideration for most researchers. Thus, 

this approach to determine mediation is not as easy as it looks especially when arguments and 

contradictions still occur. 
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A. PLS-SEM 

In the PLS-SEM approach all the construct measures are associated in one simultaneous model. It is 

well-known that one advantage of structural equation modelling is being able to work with multiple 

constructs. Case study 2 takes this opportunity to examine the mediation effects of firm leverage on 

firm financial performance using two capital structure determinants. Tables 3.4 to 3.6 validate the 

multi-item scales that have strong measures in the PLS-SEM approach. The first estimates of the 

elements of the factorial construct validity in the measurement model present a highly valid 

statistical point. In Table 3.4, most of the convergent validity, i.e., Average Variance Extracted 

(AVE) values are above 0.5 and likewise, the composite reliability (CR) value for most constructs is 

at least 0.738. The model statistically supports the reliability and convergent validity for the 

measurement model between the LVs and their indicators (see example from Chin, 1998; Chin et 

al., 2010; Henseler et al., 2009). This distinction makes researchers confident in using SEM over 

regression analysis. Based on the results of this model assessment we proceed to the next phase to 

test the statistical significance of the parameter estimates. The PLS-SEM analysis offers an 

overwhelming advantage when working with multi-item scales rather than single-item scales (Study 

1). This is because multi-scales particularly involve convergent validity in the measurement model 

assessment as stated above. A single-item scale is measured with one indicator to one particular 

latent variable thus the single item could not gauge convergent validity (i.e., Average Variance 

Extracted (AVE) and construct reliability (CR)). In short, the AVE and CR are derived by 

estimating the share among other indicators (i.e., two or more indicators) on the particular latent 

variable (LVs). Thus, single-item scales cannot be appraised because AVE calculation needs the 

weight of factor loading for all possible indicators (i.e., two or more) for the particular LVs39. 

Factor loading (λ) is the combination of a number of individual items or indicators into a single 

composite measure (Hair et al., 2006). The higher the degree of the factor loading the higher is the 

connection between the variables and factors. The ultimate goal of factor loading is to avoid an 

individual item not representing the exact facet of the concept. According to (Hair et al., 2006), 

38 AVE is the parameter to measure convergent validity that estimates the “degree to which two measures of the same 
concept are correlated (Hair et al., 2013)”. Specifically, it measures the degree of multiple items in the same construct. 
The cut-off value for good convergent validity in AVE is set as 0.5 or above. That score of 0.5 means 50% of the 
measurement variance is accounted for (Fornell and Larcker, 1981; Hair et al., 2013). Composite reliability (CR) is 
assessed by means of all the indicators assigned that have strong mutual correlations to the same construct. So, CR is 
used to check how well all indicators are connected with the construct. The acceptable threshold cut-off value for CR is 
0.7 or above. But cut-off values of 0.5 and 0.6 have also been acceptable (Bagozzi and Yi, 1988; Hair et al., 2013). 
 
39 View Chapter  2 in Section 2.2 for more detailed.  
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The 5000 bootstrap sample with 7819 cases is considered desirable for statistical structural path 

models. All path coefficients in Figure 3.12 are statistically significant (Table 3.5 for a summary of 

the t-statistics).  For instance, leverage is significantly related to firm financial performance 

(t=10.557, p<0.01). When multi-item scales were used (for all constructs), the predicted measures 

are very strong. 

Table 3-6 Mediation test analysis results 
The mediating relationship effects of firm leverage (M) between capital structure determinants and the firm 
financial performance in PLS –SEM. The bootstrap T-statistic is calculated to examine the mediation 
relationship = t=a*b/stddev (ai*bi). The path a andb comes from the PLS algorithm results.  

Path coefficient T Statistics  Sobel test Results 
Firm size -> firm leverage->firm performance 5.4056 4.8115 Accepted 
Economic growth-> firm leverage->firm performance 6.9369 9.4438 Accepted 

 

Table 3.6 shows that firm leverage significantly mediates the relationship between X (firm size and 

economic growth) and Y (firm financial performance). Similar to findings from the PLS-SEM 

analysis in Study 1, the Sobel test provides a conclusion consistent with the bootstrap t-statistic. 

This indicates superiority of the PLS-SEM over regression analysis. Study 2 also shows consistent 

results when the models separately analyse two capital structure factors, i.e., firm size and economic 

growth. That is not the focus so the results are not provided here. 

However, multi scale models would also have its limitations. Simultaneous models with multi-item 

scales could result in researchers having difficulty in identifying which individual indicators are 

significant. For example, the results of the analysis might find that firm leverage mediates 

relationships between capital structure determinants and firm financial performance. However, if 

one has seven firm leverage measures it would be difficult to identify which ones are significant. 

For example we would not know if TADR, TDTC book or market firm leverage or other measures 

are significant. This sort of question is better answered by the single simultaneous model in Study 

1, which also uses PLS-SEM. In a single simultaneous model (one item to one construct) one could 

investigate in more detail the effect of each individual variable. However, if the focus of the study is 

on causal relationships, the simultaneous estimation is better.  

In conclusion, Study 2 illustrates that when aggregated all multi-scales in one fit model via PLS-

SEM, the significance of mediation effects is strongly detectable. I find that the results of both 

studies 1 and 2 indicate that PLS-SEM is superior to regression analysis. It is not a coincidence that 

the function of data in PLS-SEM produces more consistent estimates and fitting component 
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equation. Therefore, the empirical results in PLS-SEM theoretically and empirically, always tend to 

be more efficient than regression. The structural equation in PLS-SEM has shown a consistent 

advantage for distinguishing mediation relationships.   

3.5 Discussion 

The objectives of this study are (i) to identify the limitation, weaknesses and strengths of the 

regression and PLS-SEM approaches and, (ii) compare the predictions of the two approaches. In 

furtherance of the above objectives, two case studies on capital structure are conducted. The case 

studies compare the ability of PLS-SEM and regression analysis in detecting mediation effects. In 

the first case study, each construct (LV) is analysed separately using regression and PLS-SEM 

techniques. The second case study conducts the analysis using multiple indicators for each 

construct. The objectives can be discussed as follows: When hypothesising mediation or causal 

relationships, any simultaneous equation model (SEM) is the most general tool. It has been shown 

that PLS-SEM is better than traditional regression analysis. PLS-SEM models have many attributes. 

They can accommodate many constructs easily, such as:

1 1 2 2, , , , , ,X Y X M M Y X Y X M M Y etc→ → → → → → . 

Mediation models are either simple or multiple-item scale models, the consistency in terms of the 

statistically significant value as well as the factorial construct validity in PLS-SEMs is an advantage 

over the regression technique. PLS-SEM can handle the correlation error structures as well as being 

free of multi-collinearity - compared with regressions (specifically, when dealing with multiple 

variables with the possibility that any of the independent variables could be correlated among 

themselves). A selected potential mediator based on the basic theory, i.e., M denotes firm leverage 

to mediate the relationship effect of X (specific factor) on Y (firm financial performance). A 

specific mediation/indirect effect represents the ability of firm leverage “M” to mediate such a 

relationship after controlling all other independent variables. These effects of mediation 

relationships will normally, but not inevitably, be weakened by co-llinearity or redundancy among 

the predictor variables. This phenomenon is not necessarily a problem, but it could lead the 

researcher to conclude erroneously that firm leverage is a mediator when in fact it is not, or that 

firm leverage is not a mediator when it is. Another consequence of this phenomenon could be to 

conclude about other predictor variables. PLS-SEM has proven the strength to minimize this 

problem; this is not so for regression.  
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Another point concerns the assumption of normality of the sampling distributions. Traditional 

regression analysis i.e., ordinary least squares (OLS), is parametric but PLS-SEM regression is non-

parametric. Regression analysis requires variables to be normally distributed, while PLS-SEM 

allows distribution-free data and does not require any distributional form for the measured variables 

(Hair et al., 2011; Wold, 1982b). That is, PLS-SEM relies on a non-parametric bootstrap procedure 

to test the coefficients for its significance level. In regression, if all assumptions are met, then the 

mathematically shown parameter estimations tend to be optimal40 (specifically, the best linear 

unbiased estimates “BLUE”). If the datasets all meet the assumptions, the regression estimates are 

optimal. If the assumptions are nearly met, the regression estimates are nearly optimal. However, 

PLS-SEM has no presumption of any distributional form thus mathematically the estimates are not 

expected to be optimal and cannot be optimal regardless of what assumption are made (Goodhue et 

al., 2013). However, most PLS-SEM researchers expect that the estimates from PLS are 

mathematically optimal regardless of the sample distribution41. Goodhue et al. (2013) state that 

PLS-SEM has less statistical efficacy if we do not assume a normal distribution for our variables. 

Therefore, this leads to a weakness or limitation of PLS-SEM when the data do not conform to a 

certain distributional requirement compared with other techniques such as regression. Thus, when a 

non-parametric method makes fewer assumptions regarding the nature of a distribution, the 

approach is usually less powerful than its parametric counterparts. However, if the assumptions of 

the parametric test are not met, then parametric tests can have relatively less power. In the case of 

the parametric method, the assumptions are not always met thus a shift to a nonparametric test 

sometimes would be more proper and can be more powerful (as the case of the PLS-SEM 

technique). However, the assumption of normality is required for many statistics in the behavioural 

sciences so PLS-SEM has a strong advantage regarding this issue. Iacobucci et al. (2007) claim that 

PLS-SEM is also expected to provide a positive finding in simple mediation models even for small 

samples (n< 200). Hence, this technique is suitable for any data analysis. However, PLS-SEM gives 

more reliable and accurate result with a large sample (Jannoo et al.; Lee et al., 2011; Marcoulides 

and Saunders, 2006), which is the case in this study.  

40 The regression assumptions are: (i) the relationship of Xs and Y is linear, (ii) “non-stochastics” of Xs and no exact 
linear relationship exists between any two Xs (i.e., Xs is known with certainty which is the Xs are measured without 
errors), (iii) the value of error term are expected value of zero, having a constant variance for all observations, 
uncorrelated across observations and normally distributed (see the Gauss-Markov theorem). 
  
41 The case of assume the optimal exists is when developer of PLS-SEM started to asserted such as, Wold (1982a, p. 28) 
says “scarifying optimally”, “the gains of sacrificing optimally are considerable”.. “overall optimization property”… 
“reliability”.. etc.  
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The case study presented here not only involved measured variables (single-item scales) with no 

correction for unreliability but also involved multi-item scales, and even latent variables in PLS-

SEM. This extension of latent variables is one of the most fascinating PLS-SEM’s features that 

allow the inclusion of measurement error, unlike regression analysis implemented from SPSS or 

SAS, which does not. Rather than hypothesising imperfect individual indicators, PLS-SEM is able 

to test a hypothesis using the latent variable -construct that can be measured by a number of 

observable indicators. Therefore, it has been recommended that PLS-SEM be considered for 

exploring causal relationships especially in mediating with reasonable control of measurement 

errors. This is also the power of PLS-SEM. However, there is a limitation in multi-item scales with 

extent of latent variables in PLS-SEM. This limitation would probably embrace the practical 

implication for each item/indicator. This means that, for example, sometimes in a capital structure 

study a researcher would like to examine how far each individual firm leverage measure acts as 

mediator (i.e., is it TADR, TDTC book or market leverage or other measures?). The researcher can 

still solve this matter by using the PLS-SEM approach, but by using a single simultaneous model 

(single-item scales), as in case Study 1. 

This discussion about PLS-SEM and macro-regressions presented here applies only to the case of 

simple and multiple-item scale models. Many extensions from simple to complex models such as 

multiple mediation or moderated mediation are possible (see in Figure 3.8). This, in turn, can 

present more complex models, such as those with multiple mediators that link concepts differently. 

The Sobel (1982) test and the bootstrapping technique both used to evaluate mediation effects in the 

current regression version of macro syntax as well as in PLS-SEMs are also discussed. The 

regression macro syntax described in this paper provides users tools to analyse interesting 

mediation effects using SPSS with a command “indirect” and “mediate”. However, researchers 

should be aware of the contradictory results that appear from the Sobel test and the bootstrap 

technique with this macro as noted in the previous section. It is important to note that the findings 

from the PLS-SEM simultaneous pattern are free from contradictions. This again supports the 

elegance and superior elements in the causal relationships that are in the PLS-SEM’s results.  

 

 

 73 



3.6 Summary 

The empirical evidence and statistical theory from the study can be summarized as follows. First, if 

you need to conduct mediation analysis, the concept of mediator should be clearly understood on 

how it can influence the direct cause and effect model between X (predictor variable) and Y 

(criterion). Second, the model fit via PLS-SEM should be considered first. The measurement model 

of simultaneous structural analysis in PLS-SEM for direct and indirect effects should be fitted into 

one model (see Figure 3.11 of Study 2). Third, to some extent, mediation can be seen at a glance for 

its significance when both path coefficients X M→ and M Y→  are significant. If both paths are 

not significant, an analyst can stop the analysis with the conclusion of no mediation effect. If the 

direct path of X Y→  is significant or not, the comparative t-test, i.e., Sobel test or bootstrapping 

should be applied as a test. This is because, even though the path coefficient X Y→  is not different 

from zero (insignificant), it might strengthen the indirect path to be significant.  
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consider investing in fixed assets in order to the enhance shareholders’ wealth. In other words, the 

role of asset tangibility as collateral in borrowing might lead to an increase in the firm financial 

performance via increases in its leverage. The benefits of the mediation effect can raise questions 

for the relationship between X and Y: “is there any variance in Y explained by X, and is this a 

direct or indirect effect?” If there is a significant mediation effect (indirect), then “how much of the 

variance accounted for (VAF) is explained by the indirect effect (via the mediator variable)?” For 

instance, if the size of the mediating effect is 50%, it indicates that only half of the total effect of the 

specific attribute on firm financial performance is explained by the mediating effect.  

The theory of capital structure determinants can be formulated as a causal model (Chang et al., 

2009; Titman and Wessels, 1988). The attributes identified as determinants of capital structure are 

usually considered as non-directly observed variables or latent variables43, i.e., there will be no 

single accounting indicator that can be used as an exact representation of each attribute (Chang et 

al., 2009; Titman and Wessels, 1988; Yang et al., 2010). For example, one of the attributes that 

affects capital structure is asset structure. Asset structure is often measured by calculating the 

proportion of tangible assets consisting of property, plant and equipment to total assets. However, it 

is also necessary to consider the collateral value, which includes the inventory and gross plant and 

equipment to total assets. This is because both measurements can represent the types of asset 

structure owned by a firm that might affect its capital structure. Most literature in capital structure 

research uses the traditional regression44 (ordinary least squares) method. Analyses using traditional 

regression have used various indicators for the attributes of interest. These indicators in the 

regression equations are explanatory variables. Titman and Wessels (1988) highlight some 

drawbacks of traditional regression as follows: (i) single indicators may lead to biased parameter 

estimates and cause invalid test statistics; because there is no single proxy for attributes of interest, 

researchers may select variables that are statistically convenient (i.e., goodness-of-fit criteria) 

leading to bias in interpretation; (ii) attributes unrelated to others are difficult to measure for one 

particular attribute; (iii) as traditional regression uses observable data as proxies for the attributes, 

an errors-in-variable (EIV) problem may cause biased parameter estimation. I use the PLS-SEM 

approach which combines features from principal component analysis and multiple regression. 

43 A latent variable (also called construct) is a variable that is inferred from the measured indicators/items or is 
measured by a number of observable indicators. 
 
44 The term “traditional regression” has been widely used in statistics books (Goldstein, 2011; Hamilton, 1994) and in a 
variety of research field studies (Chang et al., 2009; Lee et al., 2011; Moerbeek et al., 2003). Traditional regression 
analysis, or “ordinary least squares (OLS), considers the direct relationships between one or more independent variables 
on the dependent variable. 
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PLS-SEM is a statistical approach to model the non-directly observed variable that can be measured 

by a variation of single and multiple observable indicators or proxies45. This approach can also 

overcome multi-collinearity that sometimes happens in traditional regression. 

Capital structure studies in the last decade have become increasingly well known for comparing 

different countries. Some studies implicitly assume that the effects of firm-specific factors on firm 

leverage are the same in each country (see Booth et al., 2001; Giannetti, 2003; Song, 2004). Early 

research by Rajan and Zingales (1995), who investigated seven industrialized countries, claim that 

both firm- and country-specific attributes have important roles in capital structure determinants. 

Deesomsak et al. (2004) researched firm capital structure in four different Asia Pacific countries, 

and conclude that firm leverage can be affected by corporate governance, the legal framework and 

the institutional environment of the country in which the firm operates. Recently, studies that cover 

the U.S. and European countries argue that the environment of a country’s institutions and 

international operations influences the behaviour of finance managers as well their finance policies 

(see Bancel and Mittoo, 2004; Brounen et al., 2006). Jong et al. (2008) report that corporate 

leverage should be appropriately analysed because they find that determinants of capital structure 

have significant direct and indirect results for 42 countries46. Also, they find some attributes are not 

equal across countries. However, so far no studies have effectively made a comparative analysis 

across countries, i.e., are firm- and country-specific attributes in capital structure and firm financial 

performance significantly different across countries? Instead, previous studies examined only the 

coefficient estimator per country for the firm-specific determinants of leverage. The path attribute 

coefficients47 for different countries are almost always different (in a mathematical sense) (Hair et 

al., 2013). Thus, the question is raised as to whether these differences are statistically significant. 

This study will specifically contribute by comparing parameters (usually path coefficients) between 

countries by focusing on Malaysia and Indonesia. Because this study uses the PLS-SEM approach, 

its ability to do additional analyses like the Multi-Group Analysis procedures in PLS path modelling 

(hereafter referred to as “PLS-MGS”) can address this issue. By comparing the estimated path 

45 See Chapter 2, Section 2.2, for a brief explanation of the PLS-SEM method. 
 
46 Jong et al. (2008) demonstrate two types of effects: (i) the direct effect of firm-and country-specific factors on firm 
leverage, and (ii) the relationships of country-specific factors to firm leverage can be influenced indirectly through their 
impact on the effect of the firm-specific factors.  
 
47 The term “path coefficients” are derived from a particular diagram-based approach which is a standardized version of 
linear regression that can examine the possible causal relationships in the structural equation modeling approach. In 
PLS-SEM, the estimation of the path coefficients can be interpreted as the standardized beta coefficients in an OLS 
regression of each endogenous latent variable on its predecessor variable. 
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coefficients between countries for capital structure determinants and firm financial performance, 

this study acknowledges that capital structure and firm financial determinants can differ across 

countries.   

This study uses a fairly large number of latent variables and indicators (see Figure 2.10 in Chapter 

2). This study uses the PLS-SEM precepts that can provide greater understanding for prediction 

among the constructs with only one time process (Chin, 1998)48. To the best of my knowledge, no 

studies particularly in developing countries (i.e., Malaysia and Indonesia) have examined the 

overall model of capital structure determinants and firm financial performance simultaneously, far 

less with a multi-group comparison approach. To date, multi-group comparisons with a PLS model 

focusing on the differences in the path coefficient estimates, is still relatively novel. By considering 

gaps in previous studies, this study aims to answer the following research questions: 

Question 1: 
What direct relationships exist between capital structure determinants and firm financial 

performance? 

Question 2: 
i. What are the capital structure determinants? 

ii. Does firm leverage have a significant relationship with firm financial performance? 

Question 3: 
i. Are the determinants of capital structure significantly different between Malaysia and 

Indonesia? 

ii. Are the determinants of capital structure that affect firm financial performance significantly 

different between Malaysia and Indonesia? 

iii. Is the relationship between firm leverage and firm financial performance significantly 

different between Malaysia and Indonesia?  

Question 4:  
Does firm leverage play an indirect/mediator role between the determinants of capital 

structure and firm financial performance?  

 
48 In traditional regression, a two-step process is required when it is involved with latent variables. The first process is to 
perform principal component analysis to create a factor score from multiple indicators of the latent variable. Then, the 
input of the factor score is used for the multivariate analysis such as regression (Sharma, 1996). However, in PLS-SEM, 
simultaneous assessment can be done for both the measurement model (the relationships between the latent variable and 
its indicators) and the structural model (the relationships within the latent variable in the model) instead of the two step 
process required by traditional regression (Gefen et al., 2000).    
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The chapter is organised as follows. The next section discusses the sample criteria. Then, the 

literature and hypotheses are discussed. Following that, the methodology of the PLS-SEM approach 

and proposed theoretical model are explained. After that the data analysis is described, which is 

followed by the empirical results analysis and discussion. The final section presents the conclusions 

of the study. 

4.2 Criteria for the choice of countries 

This study encompasses Malaysia and Indonesia for the 21-year period 1990 to 2010. Several 

factors motivated the choice of countries. First, this study extends the research in previous studies 

that confirm that the determinants of capital structure are not only the product of firm characteristics 

but also the result of different legal frameworks and institutional environments of the country in 

which the firm operates (Deesomsak et al. 2004). Table B-3 (see Appendix B) compares Malaysia 

and Indonesia as assessed by existing literature. The financial orientation in Malaysia is market 

oriented while that in Indonesia is bank oriented (Demirgüç-Kunt and Maksimovic, 2002, p. 342)49. 

Indonesian firms rely on the bank loan, particularly in the form of inter-company borrowing, bank 

overdrafts, commercial papers as well as discount of trade bills. In Malaysia, commercial banks are 

the major providers of short and long term credit. The legal origin of the two countries also differs 

in terms of common and civil law50. Malaysia is influenced by British Commonwealth common law 

and Indonesia is influenced by English civil law (La Porta et al., 1998). La Porta et al. (1998) reveal 

that the “rule of law” is rated as strong in Malaysia (9.00) and relatively weak in Indonesia (2.50), 

which could relate to agency problems. In addition, Malaysian law provides equal protection to 

creditors and shareholders (4), thus Malaysian debt to equity ratio is likely to remain independent of 

these provisions (Deesomsak et al., 2004). However, creditors in Indonesia seem to have relatively 

higher protection (4) than shareholders do (2), hence are likely to be higher in debt and relatively 

49 Demirgüç-Kunt and Levine (1999) defines “market-based”, such as Taiwan, Malaysia, United Kingdom and the 
United States which are highly market-based because their active market plays an important role and banks are less 
significant. The countries have strong shareholder rights relative to creditor rights, and strong accounting systems have 
more market-based financial systems (Demirgüç-Kunt and Maksimovic, 2002; Demirgüç-Kunt and Levine, 1999). 
“Bank-based” systems, such as Indonesia, Germany and Japan, are considered in this category because banks play a 
leading role in allocating capital and financial markets are less important. Demirgüç-Kunt and Maksimovic (1999) 
specifically define the measurement of a bank-based system. Indonesia is classified as bank-based oriented because 
banks play a highly important role in the Indonesian financial system. “Common law” countries inherently tend to have 
a market-based system while civil law countries tend to have a bank-based financial system. 
 
50 A common law legal system is a judicial system that is based on case law from past practices and legal precedents set 
by courts’ decisions. On the other hand, civil law is a codification system with the French code civil and the German 
civil codes that are based on a written code. This refers to the body of laws that have been established by a government 
or nation for its own regulation. It deals with disputes between individuals, organizations or individual and 
organizations. 
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lower in their level of equity in a firm’s capital structure. Thus, the legal system in Malaysia is more 

efficient which lead to low moral hazard problems and low bankruptcy compared to Indonesia. The 

World Bank ranks Indonesia 148th among 183 economies in terms of insolvency recovery compared 

with 49th for Malaysia, suggesting inefficiency in Indonesia’s financial system. The second reason 

for choosing these two countries is the number of samples available for the industries and sectors. 

The total number of samples in the sectors will be standardized to avoid technical statistical 

problem51. Thirdly, both Malaysia and Indonesia are in South-East Asia, but, surprisingly, very 

little research has been done so far on Indonesia52. Even though the research on capital structure 

determinants in Malaysia has been increasingly conducted, there is a lack of previous research for 

both countries relating firm financial performance to capital structure determinants. Another reason 

is that these countries faced the Asian Financial Crisis in 1997-98, but perhaps to varying degrees; 

that is, the Malaysian economy recovered more quickly than the Indonesian (Rahman et al., 2008; 

Sundaram, 2006). Finally, Malaysia and Indonesia rank sixth and tenth, respectively, in 

Bloomberg’s Top 20 Global Emerging Markets, and the Malaysian and Indonesian GDP is expected 

to grow at rates of 21.8% and 31.3%, respectively, over the next five years (2013 to 2017) (Sources: 

IMF and Work Bank 2013). 

4.3 Literature and hypotheses 

4.3.1 Determinants of capital structure and firm financial performance 

The application of SEM programs (i.e., SmartPLS, AMOS, LISREL, EQS, WarpPLS and 

XLStatPLS) of the causal model have increased in popularity in social science, psychology, 

education, marketing and sociology but not in finance and accounting. However, the exception is 

corporate finance and accounting, especially in studies on capital structure and firm financial 

performance where SEM has been used in previous work (Chang et al., 2009; Chiarella et al., 1991; 

and Jairo, 2009 who used SEM as an innovative analysis in the determinants of capital structure in 

the US, Australia and the UK markets; Maddala and Nimalendran, 1995, who examined the effects 

of earning surprises on stock prices, trading volumes and spread; Titman and Wessels, 1988 which 

is the seminal work investigating capital structure choice using SEM in a developed country, such 

51 According to DataStream, Malaysia and Indonesia have 39 industries, with a similar total number in each of the 
primary, secondary and tertiary sectors. Singapore has 41 industries, with the addition of alternative energy and the 
aerospace defense industry. Thailand and the Philippines have 40 industries with the addition of alternative energy 
industry. This leads to a different total number of samples for the various sectors. 
 
52 There is a need to enrich the literature on capital structure, especially in South-East Asia where the literature is still 
sparse (Deesomsak et al., 2004). 
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as the US). In SEM, capital structure research that constitutes cause-effect relationships can be 

designed in a comprehensive framework. This is because it can encompass two component models, 

the measurement and structural-sub models, in representing the leverage effect caused by 

determinants. The measurement model represents the group of constructs (LVs)53 representing the 

indicators of the chosen determinants and the sub-structural model represents the causal 

relationships among the constructs (LVs)54.  

The indicators of leverage are the book and market value for a firm’s long-term, short-term and 

total debt to capital. This study uses these leverage indicators in line with existing studies in capital 

structure55. The indicators for firm financial performance include return on equity, return on assets, 

and return on investment56. The determinants of capital structure are: (i) firm-specific attributes 

such as asset structure, growth opportunities, firm size, business risk, non-debt tax shield, liquidity; 

and (ii) country-specific attributes such as stock and bond market development, interest rate, 

economic growth and inflation rate. There are several indicators for each determinant. For instance, 

the ratio of the tangible assets of property, plant and equipment of a company as fixed assets 

divided by the total assets and ratio of the inventory plus the gross plant and equipment to total 

assets may serve as indicators of asset structure. This assumes that each observable indicator has its 

associated measurement error. This section briefly reviews the determinants of capital structure and 

firm financial performance, the relationship between firm leverage and firm financial performance 

and how leverage acts as a mediator variable. All indicators were derived from conventional capital 

structure theoretical models such as the TOT, POT, and the AT.  

 

53 The latent variables (LVs) are designed by considering its observable variable or manifest indicator (e.g., leverage is 
measured by long and short term debt). 
 
54 See Chapter 2, Sections 2.2 and 2.3.  
55 Some studies rely only on market leverage (De Jong et al., 2008; Korajczyk and Levy, 2003), whereas others rely 
only on the book leverage (Ferri and Jones, 1979; Mackay and Phillips, 2005; Ooi, 1999), or on both (Booth et al., 
2001; Kayo and Kimura, 2011; Ramadhan et al., 2012; Titman and Wessels, 1988). In Asian markets, most companies 
use both long term and short term debt in financing their assets, including current assets, in order to exemplify how 
much leverage is being used by them. 
 
56 See Chapter 2 for the variable identification. Performance measurement is a wide topic and different people use 
different meanings (Miller, 2005). The indicator of firm financial performance is closely related to shareholder value 
which is driven by investors. Net income is the best proxy for this research, because this proxy is related to the ability of 
a company to distribute a return to equity holders (Brigham and Ehrhardt, 2005). 
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4.3.1.1 Firm-specific attributes 

A. Asset structure. Asset structure is defined by two measurements: collateral value and tangible 

assets. The proxy for collateral value is the ratio of the inventory plus the gross plant and equipment 

to total assets (Berger et al., 1997; Chang et al., 2009; Titman and Wessels, 1988). On the other 

hand, most prior studies define tangible assets as property, plant and equipment of a company as the 

fixed assets divided by total assets. The type of a firm’s assets may affect capital structure choice. 

For instance, Ooi (1999) and Wiwattanakantang (1999) find that a firm with high tangible assets has 

a higher capacity for debt, which is supported by the TOT and AT. Tangible assets are essential to 

the firm because they can represent real guarantees to its creditors, but, in the case of insolvency, 

the value of tangible assets can be greater than the intangible assets (Drobetz and Fix, 2003; 

Sayılgan et al., 2006). The collateral value of a firm’s assets can be a proxy for agency and financial 

distress cost, which shows the ability of the firm to issue secured debt57 (Chang et al., 2009). In 

contrast, Rajan and Zingales (1995) and Grossman and Hart (1982) find that firms using tangible 

assets as collateral reduce their leverage ratios, thus giving an inverse effect. Bondholders closely 

monitor firms with less collateral value in their assets, which particularly means that the firm 

managers tend to consume less debt to minimise the threat of bankruptcy. So, a firm will tend to 

employ more debt if it has less collateral value to limit the perquisites of the manager’s 

consumption. Asset structure across countries has a significant and consistent relationship with 

capital structure (De Jong et al., 2008). According to AT, firms with more tangible assets have more 

collateral to support higher debt levels. As suggested by Rajan and Zingales (1995), if a firm 

provides high tangible assets, the agency costs of the debt can be reduced because  tangible assets 

are easy to collateralize. Consequently, an indication of a reduced agency cost of debt will generate 

more productivity in the firm value. Highly tangible assets indicate a good reputation for getting 

funds and, thus, are useful for a profitable project leading to the generation of more returns. 

Consequently, (i) it is hypothesized that there is a positive relationship between asset structure and 

firm leverage; and (ii) there is a positive relationship between asset structure and firm financial 

performance. 

57 Financial distress cost can be described as a firm that is unable to meets its financial obligations which will probably 
lead to bankruptcy. The probability of increased financial distress cost as the debt employed increases though the 
benefit of the debt tax shield increases as the debt employed increases. Jensen and Meckling (1976) discuss agency 
costs and say that the agent will not behave perfectly in the principal’s interest. These two costs are related to the cost of 
debt under the TOT. The TOT suggests the optimal capital structure is the trade-off between the benefits of debt (i.e., 
interest tax shield) and the cost of debt such as the financial distress and agency cost (Brigham and Houston, 2004). 
Therefore, a firm with more collateral value of assets can avoid the cost of issuing securities for the benefits of issuing 
secured debt (Myers, 1984).  
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B. Growth opportunity. This is defined by four measures. The first proxy is the ratio of the 

percentage change in total assets. The second and third proxies are the market value of assets to the 

debt and equity (Ramadhan et al., 2012) and by the ratio of the firm’s total market value 

(Deesomsak et al., 2004, 2009) . Finally, the Tobin’s Q will also be used as another proxy because 

it reflects how investors regard the company (Goyal et al., 2002; Rajan and Zingales, 1995). In 

agency theory, a firm with a greater growth opportunity has more choices in its future investment. 

This mainly gives an inverse effect between the long-term debt level and the firm’s future growth. 

Notably, the substitution of long term debt (LTD) for short term debt (STD) might lessen the 

agency problem thus the growth rate will be positively related to the debt ratio. Studies by Rajan 

and Zingales (1995) and Ooi (1999) show that there is a negative relationship between growth and 

debt ratio. This means that the firms with a higher proportion of their market value accounted for by 

growth opportunity will have a lower debt capacity. Conversely, Myers (1984), Huang and Song 

(2006) and Sayılgan et al. (2006) claim that there is a positive relationship between these variables. 

This argument is consistent with the POT that there is information asymmetry between managers 

and investors (Myers and Majluf, 1984). A recent study by Karadeniz et al. (2009) found that 

growth opportunities do not appear to be related to the debt ratio of Turkish lodging companies; 

Serrasqueiro and Rogao (2009) report the same result. In the AT of capital structure, a firm will 

employ less debt in firm financing when there are higher growth opportunities in order to reduce the 

conflict of interest between the debt holder and shareholder, which may transfer the wealth of debt 

holders to shareholders. According to this theory, the power of the firm’s managers will increase, 

which can lead to firm benefits in enhancing the firm financial performance through the use of their 

authority. Greater growth opportunity is an indication of healthy business performance and access 

to finance in a competitive market is easier. A study by Brush et al. (2000) notes that growth 

opportunity will have a positive relationship with firm financial performance. From these theories, 

(i) it is hypothesized that there is a positive relationship between growth opportunities and firm 

leverage; and (ii) there is a positive relationship between growth opportunity and firm financial 

performance. 

C. Firm size. This is defined as the logarithm of total assets and logarithm of sales. Most studies 

have found a positive relationship between size and firm leverage (Akhtar, 2005; Deesomsak et al., 

2004; Rajan and Zingales, 1995). This is consistent with the TOT whereby larger firms have a 

higher tendency to use more debt. The reasons are: (i) larger firms tend to have more information 

than smaller firms, and are expected to spread the information to  outside investors; and (ii) larger 

firms are more stable in terms of cash flow and are more diversified, which tends to let the firms 
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better exploit the economies of scale; and there is a higher probability of smaller firms facing 

bankruptcy (Harris and Raviv, 1990). However, Chen (2004) and Ooi (1999) argue that there is an 

inverse relationship between size and firm leverage. This is because smaller firms have limited 

access to equity capital and are more likely to use bank loans. Larger size enables firms to generate 

higher returns on assets and sales, and this leads to a better firm financial performance through 

being able to gain higher production value. Consequently, the ability to generate a higher financial 

performance is greater for a larger firm, which implies that firm financial performance will be 

positively related to firm size. Wu (2006) finds a positive relationship between firm size and firm 

financial performance. On the other hand, Shergill and Sarkaria (1999) find a negative relationship 

between these variables. Therefore, again with these contradictions and different leverage 

measurements, (i) it is hypothesized that firm size might have a positive relationship with firm 

leverage; and (ii) there is a positive relationship between firm size and firm financial performance. 

D. Liquidity. This is defined as the ratio of current assets to current liabilities. Deesomsak et al. 

(2004) state that liquidity has a negative relationship with firm leverage. According to the POT, a 

firm with high liquidity finds external financing less attractive and tends to use internal financing 

for the firm’s operation. Therefore, a negative relationship is expected between liquidity and firm 

leverage. Moreover, relying on the agency theory, it suggests a negative relationship mitigates the 

conflict between shareholders and debt holders58. On the other hand, firms that are liquid are able to 

meet short term obligations. It is expected that firms with greater liquidity will increase firm 

leverage and, thus, a positive relationship is expected. As the current ratio in the financial 

statements of a firm is a measure of liquidity, a firm with a higher current ratio indicates that it will 

have a better performance; therefore, it will be able to face any short or long term financial 

problems. The opposite is true for weak firms; they have a low current ratio because they have less 

liquidity. Consequently, (i) it is hypothesized that there is a positive relationship between liquidity 

and firm leverage; and (ii) there is a positive relationship between liquidity and firm financial 

performance.  

 

58 Deesomsak et al. (2004) state that liquidity is easy to manipulate in favour of shareholders at bondholders’ expense. 
For instance, a manager may manipulate the wealth by paying a cash dividend to shareholders and, consequently, 
expropriate wealth from debt holders. The more liquid assets, the higher opportunity to engage in expropriation 
activities that harm the wealth of bondholder and thus the probability of a higher agency cost of debt.   
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E. Business risk. This is defined as the absolute difference between the annual percentage 

difference in earnings before interest and tax and the average of this change over the sample period. 

Risk proxies result in contraction of or an insignificant relationship between business risk and debt 

level. The result of a negative relationship is consistent with the TOT in that a risky firm will find 

debt less attractive (Wald, 1999). This theory assumes that a firm will not be able to fulfil its debt 

commitments because of higher bankruptcy and financial distress risk. On the other hand, Dessi and 

Robertson (2003) find a positive relationship, which supports the agency theory and managerial risk 

aversion. The probability of financial distress is because of higher business risk, particularly higher 

volatility of a firm’s earnings. This is because firms are unable to fulfil their debt payments, which 

means that their revenue is not adequate to service their debt. Based on the asymmetric information 

theory, a less profitable firm with lower growth and thus more risky will suffer more from 

information asymmetry than a more highly profitable firm. Therefore, there will be a negative 

relationship between business risk and firm financial performance. Deesomsak et al. (2009) find a 

vague relationship between the volatility of earnings and firm leverage. Therefore, (i) it is 

hypothesized that there is a negative relationship between business risk and firm leverage; and (ii) 

there is a negative relationship between business risk and firm financial performance. 

F. Non-debt tax shield. The revenue, operating income or earnings before interest and tax is used 

in the measurement to standardize the non-debt tax shield. Deesomsak et al. (2004) and Huang and 

Song (2006) find a  negative relationship between the non-debt tax shield and debt that support the 

TOT because of the avoidance of corporate tax. However, Titman and Wessel (1988) use operating 

income as the proxy of non-debt tax shield instead of total assets, which results in a positive 

relationship. Other studies reveal that a non-debt tax shield does not have any effect on firm 

leverage (Akhtar, 2005). According to tax based theory, capital structure decisions are influenced 

by consideration of tax and bankruptcy costs. There is no evidence about the role of the non-debt 

tax shield determinant on firm financial performance. In debt financing, a substitute for tax benefit 

is the non-debt tax shield, which is an alternative method of reducing the tax burden (Deangelo and 

Masulis, 1980). Most prior studies, e.g., DeAngelo and Masulis (1980), document and confirm this 

prediction of the tax substitution hypothesis. Therefore, (i) it is hypothesized that there is a positive 

relationship between non-debt tax shield and firm leverage; and (ii) there is a positive relationship 

between non-debt tax shield and firm financial performance. 
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3.3.1.2 Country-specific attributes 

A. Stock and bond market development. This is defined by the ratio of stock market 

capitalization to GDP and the ratio of private and public bond market capitalization to GDP, 

respectively. Many studies have investigated how stock returns and prices reflect a firm’s financing 

structure. For example, Welch (2004) reveals that the stock return indicators are essential in 

explaining the debt equity ratio in a firm’s capital structure. Welch (2004) finds that there is little to 

counteract the influence of stock price changes on the capital structure in U.S. firms. The result in 

the capital structure of the debt to equity ratio is that it varies because of fluctuating stock prices. 

Welch notes that managers are not much induced to actively engage in altering their capital 

structure. This is because different countries have different leverage financing regulations. 

Demirgüç-Kunt and Maksimovic (1996) say firms’ financing is related to market development in a 

particular country. For example, when there is increased stock market activity, firms’ preference for 

equity over debt increases. As a result, stock market activity is expected to be inversely related to 

debt, which supports Deesomsak et al. (2004). Jong et al. (2008) state that, in a developed country, 

firm leverage tends to be greater because bond issuing is much easier than in a developing country. 

Demirgüç-Kunt and Maksimovic (1996) point out that when the stock market development is 

higher, information quality is improved and, monitoring and corporate control may be enhanced 

leading to better firm financial performance. Consequently, there are two direct effects of stock and 

bond market development: (i) the higher the country stock market development, the lower the 

leverage; and (ii) the higher the country bond market development, the higher the firm leverage. 

Also, these two direct effects of stock and bond market development are expected to have a positive 

relationship on firm financial performance.  

B. Economic growth. This is defined in two ways: first, annual gross domestic product (GDP); and 

second, the gross domestic investment (GDI) which is the sum of fixed assets of the economy with 

net changes in the level of inventories. Jong et al. (2008) identify the growth rate of a country’s 

gross domestic product (GDP) as a factor in determining capital structure; they found that there was 

a significant positive relationship at the 1% level. This indicates that firms use higher levels of debt 

in their financing when there is higher economic growth. Firms will likely use debt during 

expansion and growth in GDP (Frank and Goyal, 2009). There is a difference between nominal 

GDP and real GDP. In this study, real GDP offers a better picture of the economic context than 

nominal GDP to track economic output over time. According to the POT, during economic 

expansion, leverage should decline since there are sufficient funds from internal sources. Other 

studies measured the ratio of assets of domestic banks to GDP and found that there was a positive 
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relationship (Booth et al., 2001). Investment opportunities are correlated with the economy, thus 

there should be a relationship between the profitability of individual firms and the growth rate of the 

economy. Firms will use higher debt levels in their financing when the country has higher economic 

growth. Therefore, (i) it is hypothesized that a country with higher economic growth will be 

expected to have a higher leverage; and (ii) higher economic growth tends to increase profit levels.  

C. Interest rate. This is measured by the lending rate (BLR) of commercial banks. Changes in 

interest rates are expected to affect the capital structure of firms because of taxation and bankruptcy 

costs. Usually, firms are more likely to employ debt when borrowing costs are lower. Therefore, it 

is hypothesised that the interest rate is expected to be negatively related to leverage. With regard to 

the interest rate, in debt financing, the tax benefits are an attractive aspect. This may benefit 

business activity to improve firm financial performance because the interest cost is tax deductible. 

Otherwise, firms may face having to offer collateral against a loan in case of payment default. 

Drobetz and Wanzenried (2006) use interest rate as a key macroeconomic factor because it is 

important for business activity. Generally, firms borrow more whenever the cost of borrowing 

declines because it enables firms to disburse interest on borrowed money. If a company’s position is 

stable and profitable, there is a greater ability to fulfil its interest payments. Therefore, (i) it is 

hypothesized that when interest rates are low, many firms have a low interest coverage ratio and 

will tend to employ a high leverage; and (ii) low interest rates will lead to higher performance.   

D. Inflation rate. This is measured by the annual consumer price index percentage and the annual 

growth rate of the GDP is an implicit deflator that the price changes as a whole in the economy59. A 

recent study based on Frank and Goyal’s (2009) research raises questions about exactly what 

macro-economic factors affect firm leverage. Collins and Sekely (1983) suggest that more study on 

determining the relationship between inflation and firm leverage was needed since they were 

unsuccessful in identifying the relationship in their study. According to the predictions of the TOT, 

firm leverage is positively related to expected inflation. This is consistent with studies by De 

Angelo and Masulis (1980) and Feldstein et al. (1978) who suggest that there is a positive 

relationship where higher inflation leads to an increase in firm leverage. Feldstein et al. (1978) 

derive an equation in theoretical terms that inflation affects debt level either positively or 

negatively, depending on economic conditions. During a recession, financial leverage will be less 

associated with inflation and the depressed economic conditions; firms will face difficulty repaying 

59 This study adds one more indicator of inflation which is by measured the percentage of nominal GDP divided by the 
real GDP. 
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their debts (Leeth and Scott, 1989). Most managers evaluate the estimated future returns of 

competing investments that may involve more risk. For example, one alternative may fairly assure 

future cash flows, whereas another may have a chance of yielding higher cash flows but may also 

result in lower returns. This is because inflation plays a vital role in capital structure decisions in 

capital budgeting (investment appraisal). Fan et al. (2010) note that inflation may affect corporate 

financial decisions on debt. This is because lenders are normally discouraged from providing long 

term debt during high inflation. Therefore, (i) it is hypothesized that a country with higher inflation 

will have a lower debt ratio; and (ii) higher inflation leads to poor performance. 

4.3.2 Firm leverage and firm financial performance 

The seminal work of Modigliani and Miller (1958) assumes that a firm’s capital structure is 

independent of the firm value and does not matter in a perfect market, with no tax, bankruptcy cost, 

agency cost or information asymmetry. Unfortunately, in reality, because of market imperfections, 

the capital structure of a firm considerably affects the firm value. With the modified theory of 

Modigliani and Miller (1963) using liabilities, firm value leads to a positive relationship via the 

firms’ reduction in taxation.  

The relationship between firm leverage and firm financial performance is central in addressing the 

agency cost. Previous studies showed contradictory results about the relationship between firm 

leverage and firm financial performance. McConnell and Serves (1995) and Dessi and Robertson 

(2003), using the U.S. and U.K. firms, respectively, split the data into ‘low growth’ and ‘high 

growth’ for an indicator of firm financial performance of Tobin’s Q, with a range of variables 

including debt. They find different results: McConnell and Serves (1995) claim that low growth 

firms tend to have less debt in their capital structure, which is consistent with 60Jensen’s free cash 

flow hypothesis but contrasts with Dessi and Robertson (2003). McConnell and Serves (1995) also 

find that high growth firms are consistent with the Myers (1977) hypothesis that ‘too much’ debt 

induces managers (acting in shareholders’ interests) to by-pass positive net present value projects. 

This contrasts with Dessi and Robertson (2003) who find that firms with more volatile cash flows 

tend to have more debt in their capital structure, which is predicted by agency theory. Moreover, 

Berger and Bonaccorsi di Patti (2006) and Margaritis and Psillaki (2007, 2010) use the profit X 

(efficiency indicator) for their performance measurement, and find that high leverage or lower 

60 According to Jensen’s hypothesis, debt may act as a valuable managerial incentive mechanism for firms with large 
cash flows and few growth opportunities because of the inducement to management to pay out cash in the future, rather 
than investing in unprofitable projects compliant with extensive private benefit (Jensen and Meckling, 1976). 
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equity ratio is associated with higher profit efficiency over almost the entire range of observed data. 

This finding is consistent with the agency cost hypothesis. Other studies reveal that high leverage 

leads to lower performance, thus indicating a negative relationship (Abor, 2005; Booth et al., 2001; 

Ramadhan et al., 2012). Ramadhan et al. (2012) who examined the U.K. market, find a significant 

negative relationship between firm leverage and firm financial performance because the U.K. 

market uses other mechanisms such remuneration to enhance performance. Myers (2001) 

acknowledges that capital structure is not the only way to explain the financing of a firm, thus 

explaining the contradictory results.  

In addition, by the signal theory from the asymmetric information model, the use of debt can give 

managers a signal to act to differentiate their firm from weaker competitors. For example, the use of 

debt indicates good news that shows the firm is doing well and has the ability to commit to debt 

payment and thus enhance confidence in the future. Investors are thus encouraged to invest in that 

firm and the firm’s performance increases. In contrast, an equity signal is assumed to be bad news 

because the manager cannot hold debt to pay off costs and, thus, it is postulated that future earnings 

will probably decline. Then, investors are assumed to be discouraged from investing in the firm 

leading to poor performance. Therefore, this model is expected to show a positive relationship 

between firm leverage and performance. Harris and Raviv (1991) also argue that debt could give 

information to the investor about a firm’s quality, management and efficiency strategy. Similarly 

with the TOT of Miller (1977), there will be a positive relationship between firm leverage and firm 

financial performance where a firm has the incentive to use debt, because of the benefit of interest 

deduction thus leading to a positive relationship. Consequently, it is hypothesized that there is a 

positive relationship between firm leverage and firm financial performance.  

4.3.3 Indirect/mediation effects 

The terms indirect and mediator are interchangeable. In a situation where a variable X is 

hypothesized to exert an effect on criterion variable Y through a third variable (one or more 

intervening variables), the third variable is referred to as the mediator variable. I studied the impact 

of the firm- and country-specific attributes on firm financial performance as mediated by firm 

leverage. This assumes that a firm’s financing structure influences the way in which the firm and 

country characteristics impact on firm financial performance. For example, with respect to asset 

structure, firms with more tangible assets have more collateral to support higher debt levels. This is 

consistent with the AT in that it can reduce the agency cost of debt which will in turn, generate 

more productivity in the value of the firm. This high level of tangible assets may also indicate a 
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good reputation in getting funds, and thus is useful for a profitable project leading to more returns. 

To the best of my knowledge, only Ramadhan et al. (2012) have investigated the mediating effect of 

firm leverage between capital structure determinants and firm financial performance. They clarify 

that firm leverage has a mediating effect between capital structure determinants and firm financial 

performance in the UK market, but their study only includes the firm-specific attributes and ignores 

country-specific ones. Also, they do not disclose how the coefficient of the attributes led to the 

causal effects61. This gap in the literature gives valuable opportunities for this capital structure 

study. Harris and Raviv (1991) also argue that debt could give information to the investors about 

the firm’s quality, management and efficiency strategy. Therefore, the way a firm finances its 

projects and investment through its financing structure is based on firm- and country characteristics 

that are essential to generate high performance. This is consistent with the free cash flow theory of 

Jensen (1986, p.323)“…the problem is how to motivate managers to disgorge the cash rather than 

investing it at below the cost of capital or wasting it on organisation inefficiencies”. Thus, 

inappropriate leverage financing might create pressure to generate cash flows because of high debt 

servicing. Therefore, it is hypothesized that capital structure (leverage) has an indirect/mediation 

effect on capital structure determinants (i.e., the firm- and country-specific attributes) and firm 

financial performance.  

Table 4.1 summarizes the hypotheses for the firm-and country-specific attributes, and the mediation 

effects that are based on the discussion above. The table also includes the hypotheses for testing the 

difference in the coefficients of the equal firm- and country-specific attributes, which are described 

in Section 4.8.3.  

Table 4-1 Hypotheses 
Hypotheses 1–capital structure determinants and firm financial performance (F1-F11) 
Capital structure determinants have a statistically significant relationship with firm financial performance 
(refer: Table 4.2 for the predicted sign).                                                                                                                                                 
Hypotheses 2– capital structure determinants (C1-C11)  
Firm- and country- specific attributes have a significant relationship with firm leverage (refer:     
Table 4.2 for the predicted sign).                                                                                                                                                 
Hypothesis 3-leverage effect 
Firm leverage has a positive relationship with firm financial performance 

 
 
 
 
 

61 Ramadhan et al. (2012) summarize that leverage acts as a partial mediation between the relationships of capital 
structure determinants and firm financial performance in the UK market by using the reference of Baron and Kenny 
(1986) approach.  
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Hypotheses 4–equality of firm- and country coefficient effects  
Hypothesis 

 
Hypothesis 

 
Hypothesis 

E1 
 
E2 
 
E3 

The path coefficients of capital structure determinants are not equal across countries. 
The path coefficients between the capital structure determinants and firm financial 
performance are not equal across countries. 
The path coefficient between firm leverage and firm financial performance is not 
equal across countries. 

Hypothesis 5–indirect/mediating effects 
Leverage has an indirect/mediating effect on the relationship between capital structure determinants and 
firm financial performance 

 
Table 4-2 Expected relationship between firm-and country-specific determinants to firm 

leverage and firm financial performance 

Determinants Positivea Negativeb Expected 
relationship 

to firm 
leverage 

Expected 
relationship to 
firm financial 
performance 

Asset structure Trade-Off Theory (TOT), 
Agency theory (AT), Pecking 
Order Theory (POT 

 
                 - 

Positive Positive 

Growth 
opportunities 

Pecking Order Theory (POT), 
Trade-Off Theory (TOT), 
liquidity risk hypothesis 

Trade-Off Theory 
(TOT), Agency theory, 
moral hazard and 
signalling hypothesis 

Positive Positive 

Firm size Trade-Off Theory 
(TOT),Diversification, 
transaction cost, access to the 
market  

Asymmetric information, 
liquidity risk hypothesis 
 

Positive Positive 

Business risk Agency theory (AT), Liquidity 
risk hypothesis, Agency Theory 

Trade-Off Theory 
(TOT),Moral hazard 
hypothesis, bankruptcy 
cost 

Negative  Negative 

Liquidity Trade-Off Theory (TOT), 
Liquidity risk hypothesis 

Pecking Order Theory 
(POT), Agency Theory  

Positive  Positive 

Non-debt tax 
shield 

Trade-Off Theory 
(TOT),Corporate tax based 
theories 

Trade-Off Theory (TOT) Positive Positive 

Stock market 
development 

Information Other sources of finance, 
stock prices 

Negative Positive 

Bond market 
development 

Creditor rights Monitoring system 
 

Positive Positive 

Economic 
growth 

GDP, sources of finance Pecking Order Theory 
(POT) 

Positive Positive 
 

Inflation              - Uncertainty Negative Negative 
Interest rate Tax hypothesis Market-timing theory Negative Negative 

Note: asummarises the relationship postulated by different theories of positive relationship between firm-and 
country-specific attributes to firm leverage and firm financial performance; bsummarises the relationship postulated 
by different theories of negative relationship between firm-and country-specific attributes to firm leverage and firm 
financial performance.       
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the residual for the structural equation model (inner model). The standard error and the estimation 

parameter in the measurement and structural models are estimates using the bootstrap procedure62.  

4.5 Sample data 

I use sample data for the period 1990 to 2010. The choice of the study period is dictated by data 

availability since before the year 1990, most of the data are missing. I obtained the data from the 

Bursa Malaysia stock exchange and the Indonesia stock exchange (IDX). Data for the firm-specific 

factors were gathered from the DataStream database; the internet was used to acquire more 

information and data for the country-specific factors from sources such as Asian Development Bank 

(ADB) (2012), http://www.adb.org/; Central Intelligence Agency (CIA) (2012), http://www.ifc.org/; 

and Financial structural database of the World Bank (2012), http://www.worldbank.org/. From the 

total sample, any data that were not complete records were excluded from the analysis. Financial 

firms such as banks, insurance companies and investment companies, which generally have 

different characteristics from other companies, and might be affected by their regulations’ 

requirements (e.g., minimum capital required) have also been excluded. The final sample consists 

of 7819 firm year observations; the subsample for Malaysia is 5975 and Indonesia 1844 firm year 

observations. The study has 13 constructs (LVs) for 28 indicators whose proxies have been 

calculated. 

Tables 4.3 and 4.4 summarize the descriptive statistics for the endogenous and exogenous indicators 

used in PLS-SEM. The endogenous variables consist of firm leverage and its indicators (TADR, 

TDTC, LTDTC and STDTC for BV and MV) and firm financial performance with its indicators 

(ROE, ROA and ROIC). The summary statistics show that the mean values for all indicators in 

Malaysia and Indonesia are fairly similar. As far as I am aware, no previous study has employed 

gross domestic investment (GDI) as an indicator for economic growth and the inflation GDP 

deflator as an indicator for the inflation rate. Both these indicators have a high and significant 

impact on capital structure determinants and firm financial performance. On average, firm leverage 

in Indonesia is slightly higher than in Malaysia. For example the TADR for Indonesia is 28.58% 

compared with 19.91% for Malaysia. For firm financial performance, the ROA (5%) and ROIC 

(9.99%) in Indonesia are slightly higher than for Malaysia. In contrast, the ROE for Malaysia 

(8.12%) is higher than for Indonesia (-4.077). Based on the firm leverage descriptive analysis, the 

62 See Chapter 2, Section 2.6.1 for more detail. 
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reported value for market leverage is significantly different from the reported value of book 

leverage. This maybe because book leverage captures the value of assets in place and not the 

growth option that is captured by current market value63 (Barclay et al., 2006; Shyam-Sunder and C 

Myers, 1999).  

Table 4-3 Descriptive statistics for the exogenous indicators (firm-specific attributes for 
Malaysia and Indonesia)  

  Malaysia Indonesia 
Exogenous 
variable Proxies Min Max Mean Std. Min Max Mean Std. 

Asset structure TANG 0 0.975 0.389 0.205 0 0.957 0.385 0.216 
CV 0 0.992 0.529 0.218 0 13.137 0.583 0.39 

Growth 
opportunities 

GRW-1 -1 37.855 0.129 0.92 -0.693 118.368 0.281 2.881 
GRW-2 0 6.334 0.2 0.23 0 1.029 0.286 0.221 
GRW-3 -0.198 1.664 0.401 0.201 -0.596 1.812 0.514 0.227 
Tobin Q -1.117 1.101 0.248 0.215 -0.033 1.942 0.365 0.271 

Firm size SIZEta 3.356 8.013 5.582 0.599 6.766 11.048 8.921 0.71 
SIZEsales 1.398 7.532 5.322 0.629 5.357 11.114 8.828 0.751 

Non-debt tax shield NDTSOI -1.814 0.748 0.072 0.098 -1.715 1.677 0.103 0.136 
Business risk BR -871.1 122 -0.29 12.89 -980.3 692.78 0.237 36.61 
Liquidity LIQ 0.07 253.03 3.089 6.608 0.03 54.31 2.263 2.809 
Economic growth GDP -7.35 10 4.989 3.841 -13.12 8.396 4.827 3.79 
  GDI 18 44 25.11 6.679 11 33 26.72 4.63 
Inflation rate IFcpi 0.583 5.441 2.594 1.465 3.72 58.38 10.12 10.09 
  IFgdp -6 10 3.952 4.43 5 75 13.43 12.87 
Interest rate  LendingIR 5.023 12.13 6.897 1.766 13.25 32.15 17.08 4.32 
Stock market dev. SMD 0.84 3.289 1.508 0.497 0.086 0.509 0.295 0.121 
Bond market dev. BMD 0.052 0.132 0.085 0.025 0.001 0.027 0.012 0.008 
 
Notes: The firm-specific attributes and their indicators or proxies are as follows: asset structure (AS) with its 
indicators collateral value (CV) and tangibility (TANG); growth opportunity (GRW) with its indicators growth to 
percentage of total assets (GRW1-%TA), growth of financial debt (GRW 2-FD), growth of market to book value ( 
GRW 3-MV/BV) and Tobin Q; firm size (FS) with its indicators size of log sales (SIZE-Sales) and size with log total 
assets (SIZE-TA); Business risk (BR) with its indicator earning volatility; Liquidity (LIQ) with its indicator current 
ratio; and non-debt tax shield (NDTS) with its indicator operating income to total assets (NDTS-OI). The country 
specific attributes and their indicators or proxies are as follows: the stock market development (SMD) and its indicator 
is the stock market capitalization to GDP, bond market development (BMD) and its indicator bond capitalization to 
GDP; economic growth (EG) and its indicator gross domestic product (GDP) and gross domestic investment (GDI); 
interest rate (IR) and its indicator lending interest rate (Lending-IR); and finally inflation (INF) with its indicators 
consumer price index (IF-CPI) and GDP deflator of annual % (IF-GDP). 
 
 
 
 
 
 
 
 
 
 
 

63 Assets in place are assets such as securities, real estate and other property that the firm already owns thus the firm 
will not involve others in the transaction in order to execute a particular investment strategy.  
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Table 4-4 Descriptive arithmetic mean statistics for the endogenous variable (i.e., capital 
structure and firm financial performance) for each country 

Capital structure (firm leverage)   Firm financial performance 
Endogenous Malaysia Indonesia 

 
Endogenous Malaysia Indonesia 

TADR 19.91% 28.58% 
 

ROE 8.12% -4.077 
TDTC (BV) 23.64% 35.76% 

 
ROA 4.63% 5.00% 

TDTC (MV) 85.00% 87.74% 
 

ROIC 7.87% 9.99% 
LTDTC (BV) 13.00% 22.35% 

 LTDTC (MV) 74.39% 69.17% 
    STDTC (BV) 15.66% 23.76% 
    STDTC (MV) 81.22% 84.44% 
    Average 44.69% 50.26% 
           

Notes: Capital structure (leverage) is measured by total debt ratio (TADR),  total debt to capital (TDTC) for book and 
market value (BV and MV), and the long term and short term debt to capital are measured for book value and market 
value, LTDTC (BV), STDTC (BV), LTDTC (MV) and STDTC (BV), respectively. The firm financial performance is 
measured by return on equity (ROE), return on assets (ROA), and return on investment capital (ROIC).  

4.6 Data analysis 

Some studies argue that book leverage is a better measure to identify a firm’s asset value. This is 

because it can capture the firm’s assets in place rather than discretionary investment growth that is 

likely reflected in the future (Barclay et al., 2006; Harris and Raviv, 1990). Future investment may 

be distorted by the use of market value in leverage decisions. However, some studies suggest that 

market leverage provides a more realistic measurement for leverage because it closely reflects the 

intrinsic value and potential for future leverage (Kayo and Kimura, 2011; Welch, 2004). The use of 

market leverage reflects a firm’s financial sag and book leverage reflects the use of financing assets 

in place. Because of this controversy, I use each definition in separate models64. Therefore, I 

separate the dependent variable, debt level, into three models. Model A uses several definitions of 

leverage including total debt ratio, debt to capital, long term and short term debt to capital including 

book and market leverage (Booth et al., 2001; Fan et al., 2010; Mustapha et al., 2011; Titman and 

Wessels, 1988). Model B uses book leverage (Ferri and Jones, 1979; Mackay and Phillips, 2005; 

Ooi, 1999) and Model C employs market leverage (Balakrishnan and Fox, 1993; De Jong et al., 

2008; Korajczyk and Levy, 2003). To achieve all the research objectives, several steps have been 

conducted65. The first step assesses the two constituents in PLS-SEM, the measurement and 

64 Market leverage has been defined in three ways: (i) market value of total debt to total capital (TDTC-MV), that is, 
computed as total debt divided by the sum of total debt plus market value of equity and reserve plus preferred shares; 
(ii) market value of long term debt to total capital (LTDTC-MV), that is, computed as long term debt divided by long 
term debt plus market value of equity capital; (iii) market value of short term debt to total capital (STDTC-MV), that is, 
computed as short term debt divided by long term debt plus market value of equity capital. Book leverage has been 
defined in four ways: (i) total debt ratio (TADR), that is, computed as total asset debt ratio; (ii) book value of total debt 
to total capital (TDTC-BV); (iii) book value of long term debt to total capital (LTDTC-BV), book value of short term 
debt to total capital (STDTC-BV). 
 
65 See Figure 2.10 in Chapter 2. 
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structural sub-models, as discussed in the previous chapter. Each measurement sub-model (i.e., 

Models A, B and C) is estimated to test construct convergent validity and construct reliability. The 

full results for Models B and C can be seen in Appendix B of Tables B-6 and B-7. This test is 

essential to obtain the reliability and consistency of the data statistics for each indicator/proxy with 

its construct. The second step assesses the structural model that explains the relationship between 

the exogenous and endogenous variables. This structural model was tested in PLS-SEM for its 

statistically significant value. The third step assesses the multi-group analysis (MGA) to see 

whether there was any significant difference between the path coefficients for the two countries (i.e. 

Malaysia and Indonesia). In the final step the bootstrap t-statistics (Hair et al., 2013; Preacher and 

Hayes, 2008) and Sobel Test (1982) were used to test whether leverage mediates the effect between 

the determinants of capital structure and firm financial performance.  

4.7 Measurement model results  

In PLS-SEM, factorial construct validity is essential because it indicates the adequate measurement 

of all constructs. This can be assessed by the convergent validity (i.e., Average Variance Extracted 

(AVE)) and construct reliability66. Table 4.5 presents the results for each model of the equation for 

the parameter estimates for the pooled, Malaysia and Indonesia data. The pooled sample is also 

included in the sample even though the main purpose of the study is to compare parameters between 

countries. This is because it is assumed that two populations (countries) have the same variance. It 

is also interesting to consider the predictive ability on one large pooled model for both countries. 

The pooled data set gives a large number of data points that would increase the degree of freedom, 

data efficiency and variability and also could reduce the collinearly among variables. This model 

could then be compared to each country’s model to see whether the coefficients of pooled sample 

and both countries are the same. However, by pooling the sample that ignores the effects of 

heterogeneity in the sample (countries), it can influence measurements of the estimated parameters. 

Some results from those three samples are mixed in terms of significance values. 

 
66 AVE is the parameter to measure convergent validity that estimates the “degree to which two measures of the same 
concept are correlated (Hair et al., 2013)” . Specifically, it measures the degree of multiple items in the same construct. 
The cut-off value for good convergent validity in AVE is set as 0.5 or above. That score of 0.5 means 50% of the 
measurement variance is accounted for (Fornell and Larcker, 1981; Hair et al., 2013). Composite reliability (CR) is 
assessed by means of all the indicators assigned that have strong mutual correlations to the same construct. So, CR is 
used to check how well all indicators are connected with the construct. The acceptable threshold cut-off value for CR is 
0.7 or above, but cut-off values of 0.5 and 0.6 have also been acceptable (Bagozzi and Yi, 1988; Hair et al., 2013). 
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All measures meet the commonly suggested criteria for measurement model assessment (see 

example from Chin, 1998; Chin et al., 2010; Henseler et al., 2009). The analyses for the pooled and 

per country data show that most constructs displayed Average Variance Extracted (AVE) values 

above 0.5. Likewise, the composite reliability (CR) value for most constructs achieved a value of at 

least 0.7. A robustness check by adding more indicators for the non-debt tax shield construct such 

as depreciation, depletion and amortization to total assets (NDTS-DEP) and interest rate construct 

such as real interest rate (Real-IR) was carried out. However, the factor loading and the AVE 

resulted in low cut-off values. An indicator for firm financial performance such as the price-

earnings ratio exemplifies the low factor loading and lower AVE. Those indicators have been 

removed to avoid spurious results and to improve the statistical validity of the results. The construct 

(LV) and its manifest variables were tested for multi-collinearity. In PLS-SEM, the rule of thumb is 

that if the Variance Inflation Factor (VIF) is less than 10 and 3.3 for the reflective and formative 

constructs, respectively, it is considered free of the problem of multi-collinearity. I estimated a 

robust data analysis since the reflective construct (asset structure, growth opportunity, firm size, 

inflation rate and economic growth) estimates are less than 10 (VIF<10), and the formative 

construct (bond market development, stock market development, liquidity, interest rate, non-debt 

tax shield and the business risk) estimates are less than 3.3 (Petter et al., 2007)67. Overall, I find that 

the data exhibit convergent validity and construct reliability. 

 

 

 

 

 

 

 

67 The variance inflation factors (VIF) for reflective constructs are tested using the WarpPLS program. The WarpPLS 
program can test the VIF for latent variables with multiple indicators. The variance inflation factors (VIF) for formative 
constructs are tested using the SAS program. 
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Table 4-5 The measurement model 
Measurement results for Model A (all leverage) of the factorial construct validity for the endogenous and 
exogenous variables are hypothesised to influence the determinants of capital structure and a firm financial 
performance estimated using PLS-SEM. Total number of samples for Pooled (N=7819), Malaysia (N=5975) 
and Indonesia (N=1844). 

Country aPooled Malaysia Indonesia 
Exogenous68       AVE                 CR     AVE               CR     AVE               CR 
Asset structure 0.8343 0.9097 0.9122 0.9541 0.7233 0.8383 
Economic growth 0.7081 0.8257 0.7244 0.8392 0.7395 0.8470 
Growth opportunities 0.6376 0.8416 0.6203 0.8300 0.6779 0.8634 
Inflation rate 0.9446 0.9715 0.8218 0.9021 0.9658 0.9826 
Firm size 0.9860 0.9929 0.9043 0.9498 0.9358 0.9668 
Interest rate   1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Liquidity 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Non-debt tax shield 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Stock market development 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Bond market development 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Business risk 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Endogenous  

0.5799 
 

0.9052 
 

0.5896 
 

0.9088 
 

0.5877 
 

0.9069 Firm leverage 
Firm financial performance 0.6041 0.7980 0.7123 0.8772 0.6061 0.8038 

 
Note: AVE is defined as average variance extracted, and CR is defined as composite reliability. aPooled is the total 
sample of Malaysia and Indonesia. This study model specification includes five reflective and six formative constructs. 
Standardized loadings for latent variables (i.e., interest rate, liquidity, non-debt tax shield, business risk, stock and bond 
market development) with a single indicators are subject equal to one and it is not subject to test the statistical 
significant for the AVE and CR . Hence, there is no value for the average variance extracted (AVE) for the constructs. 

68 See Chapter 2, Table 2.7, for variable definitions. 
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Table 4-6 Statistically significant value (the structural model) 
The table shows the Model A of the PLS-SEM significance estimates for the determinants of capital structure (Panel A) and firm financial performance (Panel 
B). The PLS path modelling measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the bootstrapping 
procedures for a number of samples of 5000 for all sample; total sample pooled with the number of cases (N) =7819; total sample Malaysia with the number of 
cases (N) =5975; and total sample Indonesia with the number of cases (N) =1844. 

Model69 Pooled Malaysia Indonesia 
Panel A coef. (β) Std.error Critical ratio coef.(β) Std.error Critical ratio coef. (β) Std.error Critical ratio 
Asset structure -> firm leverage  0.076 0.0061 12.3702*** 0.0814 0.0065 12.6172*** 0.0714 0.01 7.1126*** 
Growth opportunity -> firm leverage  0.9108 0.0082 111.6894*** 0.9011 0.0104 86.754*** 0.9047 0.0107 84.4062*** 
Firm size -> firm leverage  -0.0203 0.0112 1.8103* -0.0047 0.0076 0.6226 0.0455 0.0105 4.3268*** 
Liquidity -> firm leverage  -0.0254 0.0057 4.4208*** -0.0278 0.0072 3.9515*** 0.0089 0.0124 0.721 
Business risk -> firm leverage  -0.0009 0.0027 0.3379 0.0009 0.0032 0.3042 0.0032 0.0076 1.8196* 
Non-debt tax shield -> firm leverage -0.0378 0.0095 3.9949*** -0.0524 0.0085 6.1462*** -0.0163 0.0193 0.8415 
Bond market development -> firm leverage -0.0233 0.0065 3.5872*** -0.01 0.0057 1.7399* 0.0011 0.0134 0.0836 
Stock market development -> firm leverage  -0.0062 0.0069 0.9023 0.0049 0.0061 0.8048 -0.0044 0.009 0.4915 
Economic growth -> firm leverage  -0.0155 0.005 3.0878*** -0.0171 0.0059 2.9171*** 0.0888 0.0206 4.304*** 
Interest rate -> firm leverage -0.0399 0.009 4.4079*** -0.0432 0.0059 7.3667*** 0.0782 0.0155 5.0539*** 
Inflation rate -> firm leverage 0.0001 0.0091 0.0148 0.0126 0.0061 2.0655** 0.0163 0.0211 0.7731 
 Panel B 

         Asset structure -> firm financial performance  -0.0295 0.0053 5.5662*** -0.0533 0.0075 7.0946*** -0.013 0.011 1.1841 
Growth opportunity -> firm financial performance  -0.1331 0.0645 2.0642** -0.1742 0.0604 2.8845*** -0.152 0.1081 1.4067 
Firm size -> firm financial performance  -0.027 0.0206 1.3079 0.0211 0.0071 2.9825*** -0.0207 0.0191 1.0865 
Liquidity -> firm financial performance -0.0031 0.0052 0.6016 -0.0077 0.0046 1.6846*** 0.0057 0.014 0.4048 
Business risk -> firm financial performance  -0.0039 0.0034 1.1556 -0.0017 0.0025 0.6903 -0.0045 0.0102 0.4473 
Non-debt tax -> firm financial performance  0.9027 0.019 47.4175*** 0.8939 0.0143 62.5267*** 0.9006 0.0187 48.1687*** 
Bond market development -> firm financial performance  -0.0033 0.0061 0.5355 -0.0158 0.0054 2.936*** -0.0402 0.0208 1.9337* 
Stock market development -> firm financial performance  0.0177 0.0102 1.7413* 0.0132 0.0081 1.6275 0.0058 0.0092 0.6331 
Economic growth -> firm financial performance  0.0154 0.0062 2.4743** 0.0213 0.0082 2.5852*** 0.0119 0.0207 0.5728 
Interest rate -> firm financial performance  -0.0194 0.0091 2.1173** 0.0144 0.0093 1.5377 -0.0584 0.0292 2.0005** 
Inflation rate -> firm financial performance  -0.0226 0.0088 2.5669** -0.0058 0.0083 0.7041 0.0049 0.0208 0.2368 
Firm leverage -> firm financial performance 0.0899 0.0824 1.0904 0.1093 0.0502     2.1771*** 0.1487 0.1546      0.9616 
R-Squared (R2)- firm leverage 0.867     0.864     0.8847     
R-Squared (R2)- firm financial performance 0.8277     0.837     0.8254     

Note: ***, **,*statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 

69 The robustness test for book (Model B) and market leverage (Model C) find to have a slightly different in coefficients and significance estimates (Appendix B of Tables B-5 to 
B-7). I also performed robustness check by defining STD and TDR of book and market leverage and finds consistent results. Rajan and Zingales (1995) and Jong et al. (2008) 
argue that short term debt consists of trade credit (i.e. unpaid bills or bulk of account payable), and that the total debt ratio may be affected by factors that have nothing to do with 
financing, such as assets held against pension liabilities. Titman and Wessels (1988) claim that the total assets may be misleading with the debt ratio that scale by total assets. 
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4.8 Structural model results and discussion 

For this study, the coefficient of determination (R2) is the index that should be assessed in the 

structural model for each endogenous variable70. The R2 reflects the power of construct variances 

in determining the goodness of fit against the manifest items (Chin, 1998; Götz et al., 2010). The 

R2 in Table 4.6 shows that the model’s explanatory power has a better predictive ability for the 

dependent variable because it is above 0.8 (80%)71. However, the R2 values in the tables for 

market leverage (Model C in Appendix B of Table B-7) are low, approximately 0.35, because it 

excludes some important measures of book leverage. This shows that capital structure studies 

should include all possible leverage measurements to produce strong explanatory power in the 

regression. The structural coefficient estimates among the latent variables (LVs) for each model 

are also presented in Table 3.672. The R2 value estimates the amount of variance in the 

endogenous variables explained by all the exogenous variables linked to it (Hair et al., 2013). In 

PLS structural model, the individual path coefficients can be interpreted as standardized beta 

coefficients of ordinary least squares regressions (Henseler et al., 2009). The effect on the 

endogenous construct is larger if one path coefficient is greater than another. For example, the 

firm’s growth opportunities for all samples show that it is the most important exogenous 

construct in predicting the endogenous construct (Table 4.6- growth opportunities=0.90). The 

path coefficient can be defined as the change estimated in the endogenous construct for a unit 

change in an exogenous construct. For example growth opportunities (X) in pooled sample has a 

β= 0.90. This means that a one unit increase in X is associated on average of 0.90 unit increase in 

M (firm leverage). The research questions will be discussed in four stages: (i) the relationships 

between firm- and country-specific attributes, and firm financial performance, (ii) the 

relationships between firm- and country-specific attributes, and firm leverage, (iii) the 

relationships between firm leverage and firm financial performance, (iv) the multi-group 

70 The interpretation is similar to that in OLS regression. The larger the value of R2, the stronger the predictor model 
for the variance explanation of the endogenous variable. 
 
71 An R2value of 0.67,0.33, or 0.19 in the inner path model for the endogenous variable is defined as substantial, 
moderate or weak, respectively (Chin, 1998 p.323). Chin suggests that R2 should at least be a substantial level if the 
endogenous latent variable relies on several exogenous variables. If the R2 is low, the model might be incapable of 
explaining the endogenous variable(s).  
 
72 The structural equations are: 

1 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10 10 11 11 1

2 1 1 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10 10 11 11 2

η β λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ ζ
η β η λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ λ ξ ζ

= + + + + + + + + + + + +
= + + + + + + + + + + + +

The first and second equations indicate the determinants of capital structure (ɳ1) and firm financial performance (ɳ2) 
are asset structure (ξ1), growth opportunities (ξ2), firm size (ξ3), liquidity (ξ4), business risk (ξ5), non-debt tax shield 
(ξ6), bond( ξ7) and stock market development (ξ8), economic growth (ξ9), interest rate (ξ10) and inflation rate (ξ11). 
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comparison is conducted to examine the significant difference between the path coefficients for 

the two countries (i.e. Malaysia and Indonesia) and (v) the mediation effect. 

4.8.1 Results of research question 1 

The discussion of results will start with the first research question: 
 
“What are the direct relationships of capital structure determinants that affect firm financial 

performance?” 

Table 4-7 The summary results for group 1 hypotheses 
Hypothesized path Pooled Malaysia Indonesia 

F1: Asset structure to firm performance Supported (-) Supported (-) Not Supported (-) 
F2: Growth opportunity to firm performance Supported (-) Supported (-) Not Supported (-) 
F3: Firm size to firm performance Not Supported (-) Supported (+) Not Supported (-) 
F4: Liquidity to firm performance Not Supported (-) Supported (-) Not Supported (+) 
F5: Business risk to firm performance Not Supported (-) Not Supported (-) Not Supported (-) 
F6: Non-debt tax shield to firm performance Supported (+) Supported (+) Supported (+) 
F7: Bond market dev. to firm performance Not Supported (-) Supported (-) Supported (-) 
F8: Stock market dev.to firm performance Supported (+) Not Supported (+) Not Supported (+) 
F9: Economic growth to firm performance Supported (+) Supported (+) Not Supported (+) 
F10: Interest rate to firm performance Supported (-) Not Supported (+) Supported (-) 
F11: Inflation rate to firm performance Supported (-) Not Supported (-) Not supported (+) 

Table 4.7 shows the relationships between capital structure determinants and firm financial 

performance (Group 1 hypotheses) for the three samples i.e., pooled, Malaysia and Indonesia. 

Some results are mixed in terms of significance values. Most relationships for the pooled and 

Malaysia are significant but they are mostly insignificant for Indonesia. Asset structure and 

growth opportunities reveal a significant negative relationship with firm financial performance 

(1-F1 and 1-F2) and this is inconsistent with TOT and previous studies (Amidu, 2007; Brush et 

al., 2000; Ramadhan et al., 2012; Shergill and Sarkaria, 1999). This indicates that firm 

performance would not necessarily increase when the firm has high growth opportunities and 

asset structure. It assumes that the firm within the sample might be affected by the crises (i.e., 

AFC and GFC) and also because of the inclusion of the leverage in the analysis. The firm might 

use inappropriate amount of debt that could lead to low performance. For Malaysia, firm size 

(positive) and liquidity (negative) shows significant relationships with firm financial 

performance (1-F3 and 1-F4, respectively). The positive relationship of firm size and firm 

financial performance is consistent with TOT and previous studies (Orser et al., 2000; Ramadhan 

et al., 2012; Shergill and Sarkaria, 1999), whereas a negative relationship of liquidity and firm 

financial performance is inconsistent with TOT and previous studies such as Wang (2002). This 

indicates that large firms perform well and gain higher production value by generating a higher 

return on assets and sales. However, in this study sample, high liquidity position does not 
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necessarily lead to high performance. A possible reason is, the firm with high liquidity finds 

external financing less attractive and thus, with low debt it could lessen the firm value. 

Therefore, it is strongly suggested the high liquidity firms employ more debt when they able to 

meet the debt obligations in order to increase their performance. In all samples, the relationship 

between business risk and firm financial performance is inconsistent with hypothesis 1-F5 but 

the relationship of non-debt tax shield (1-F6) is consistent with a significant positive effect on 

firm financial performance. A possible explanation for a positive relationship between non-debt 

tax shield and firm performance is because of the inclusion of the leverage in the analysis. The 

hypothesis 2-C6 shows that the increase in non-debt tax shield will affect leverage negatively. 

DeAngelo and Masulis (1980) argue that such non-debt tax shields are substitute for the tax 

benefits of debt financing. Hence, a low amount of debt might help to reduce the business risk 

and thus could enhance the firm performance. However, the positive correlation between the 

non-debt tax shield and firm financial performance is inconsistent with Forbes (2002) who finds 

a negative effect. Bond and stock market development has mixed results, i.e., bond market 

development for Malaysia and Indonesia shows a negative significant coefficient (1-F7). This 

shows that the development of the bond market in both countries is low and leads to difficulty in 

issuing bonds and thus the firm could not perform well. Stock market development has a positive 

significant value only for the pooled sample (1-F8), consistent with previous studies (Core et al., 

2006; Desai and Jain, 1999). This indicates that when the stock market activity within the pooled 

sample is higher, information quality is improved and, monitoring and corporate control may be 

enhanced leading to better firm performance. The remaining hypotheses for economic growth, 

interest and inflation rate on firm performance (Hypotheses 1-F9, 1-F10, 1-F-11, respectively) 

are consistent with the previous studies (Boyd et al., 2001; Tan and Peng, 2003; Thanh and Ha, 

2013). A possible explanation is because these three attributes are highly correlated, i.e., a 

country with higher economic growth, low cost of borrowing and depressed economic conditions 

will expect a firm to gain high profit. 

In summary, this study reveals that the determinants of capital structure also contribute to a 

direct significant relationship with firm financial performance. The firm- and country-specific 

attributes seem to be quite different in terms of sign, magnitude and the t-statistic values for the 

pooled, Malaysian and Indonesian samples.  

 

 

102 
 



4.8.2 Results of research question 2 

The results for the second research question are concerned with two sub-research questions: 
 

i. “What are the capital structure determinants?” 
 

Table 4-8 The summary results for group 2 hypotheses 
Hypothesized path Pooled Malaysia Indonesia 

C1: Asset structure to firm leverage Supported (+) Supported (+) Supported (+) 
C2: Growth opportunity to firm leverage Supported (+) Supported (+) Supported (+) 
C3: Firm size to firm leverage  Supported (-) Not Supported (-) Supported (+) 
C4: Liquidity to firm leverage Supported (-) Supported (-) Not Supported (+) 
C5: business risk to firm leverage Not Supported (-) Not Supported (+) Supported (-) 
C6: Non-debt tax shield to firm leverage Supported (-) Supported (-) Not Supported (-) 
C7: Bond market dev. to firm leverage Supported (-) Supported (-) Not Supported (+) 
C8: Stock market dev. to firm leverage Not Supported (-) Not Supported (+) Not Supported (-) 
C9:  Economic growth to firm leverage Supported (-) Supported (-) Supported (+) 
C10: Interest rate to firm leverage Supported (-) Supported (-) Supported (+) 
C11: Inflation rate to firm leverage Not Supported (+) Supported (+) Not Supported (+) 

Group 2 hypotheses examine the relationship between firm- and country-specific attributes and   

firm leverage. According to predicted sign and significance values for the capital structure 

determinants presented in the pooled, Malaysia and Indonesia columns in Table 4.8, there are 

mixed results for the capital structure determinants. Most pooled and Malaysia samples have 

similar results, Indonesia is sometimes different, and the predicted signs are consistent with 

capital structure theory. Asset structure and growth opportunities for all samples are statistically 

significant and positive, and consistent with theoretical hypotheses (2-C1 and 2-C2, 

respectively). This is consistent with most of the previous studies (Huang and Song, 2006; 

Myers, 1984; Sayılgan et al., 2006) and predicted theories, i.e., POT, TOT and AT. This 

indicates that Malaysian and Indonesian firms are likely to issue debt when they have better 

growth opportunities and high tangible assets as this asset can act as a guarantee for debt. In the 

pooled sample, firm size shows a negative significant relationship with firm leverage which is 

consistent with Chen (2004), Ooi (1999), POT and asymmetric information theory. However, the 

Indonesian sample shows a positive significant relationship between firm size and firm leverage 

which is consistent with the hypothesis 2-C3 and most previous studies (Akhtar, 2005; 

Deesomsak et al., 2004; Rajan and Zingales, 1995). The contradictory signs of the coefficient are 

probably because the negative coefficient sign from the Group sample is influenced by the 

portion of the Malaysian sample (Rajan and Zingales, 1995). The POT suggests that firm size is 

negatively related to leverage because the problem of information asymmetry is less severe in 

large firms compared with small firms and thus, large firms prefer to issue equity instead of debt 

(Fama and French 2002; Ozkan and Ozkan, 2004; Rajan and Zingales, 1995). The finding for the 
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pooled and Malaysia sample for a firm’s liquidity is inconsistent with the hypothesis (2-C4). 

This is probably because samples with high liquidity find external financing less attractive and 

tend to use internal financing for the firm’s operation, i.e., consistent with POT and AT and 

Deesomsak et al. (2004). With respect to business risk, only the Indonesian sample shows a 

significant negative relationship with firm leverage (2-C5) which is consistent with the TOT in 

that a risky firm will find debt less attractive (Wald, 1999), but this is inconsistent with Dessi and 

Robertson (2003) who find a positive relationship, which supports the AT and managerial risk 

aversion. I assume that the Indonesian firm facing the high cost of bankruptcy and financial 

distress due to inability to fulfil their debt commitments and thus reducing the firm’s incentive of 

employing debt financing. However, the results for the pooled and Malaysian sample for the 

non-debt tax shield (2-C6), bond market development (2-C7) and economic growth (2-C9) are 

contrary to my hypotheses, with a significant negative relationship between those attributes and 

firm leverage. This result, however, supports the TOT because of the avoidance of corporate tax 

and it is probably because Malaysian firms have sufficient funds from internal sources thus it is 

unnecessary to employ more debt during economic expansions. Hypothesis 2-C8 about stock 

market development is rejected for all samples. The insignificant result of stock market 

development is inconsistent with Deesomsak et al. (2004) and Jong et al. (2008) who find a 

negative significant relationship. This indicates that stock market activity is not an important 

criterion in determining financing policy for both countries within the sample. In developing 

stock markets, large firm becomes high leveraged as the stock market develops. However the 

smallest firms do not appear to be significantly affected by stock market development 

(Demirguc-Kunt and Maksimovic, 1996). This might be the reason for the insignificant 

coefficient between the stock market and leverage financing. The interest rate result supports the 

hypothesis of a negative significant coefficient (2-C10), which is consistent with Drobetz and 

Wanzenried (2006) who expected that firms are more likely to employ debt when there are lower 

borrowing costs. This indicates that within the sample, the firm has a high tendency to use 

external financing when the interest rate is low. The inflation rate shows a positive significant 

relationship only for the Malaysian sample (2-C11) probably because using period data that 

embrace the economic crises of Asian financial crisis (AFC) 1997-98 and Global financial crisis 

(GFC) 2007-08 may lead to a positive significant coefficient. This is consistent with the 

predictions of the TOT, studies by De Angelo and Masulis (1980), and Feldstein et al. (1978) 

which all suggest a positive relationship, where higher inflation leads to higher firm leverage. 
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“Does firm leverage have a significant relationship with firm financial performance?” 

Hypothesis 3 predicts a positive relationship between firm leverage and firm financial 

performance. Table 4.6 shows that only the Malaysian sample has a positive significant 

correlation between firm leverage and financial performance (t=1.972 p<0.05). This is consistent 

with most previous studies (Harris and Raviv, 1991; Jensen, 1986; Modigliani and Miller, 1963) 

and the TOT regarding the alternative of the interest/tax shield hypothesis, which predicts a 

positive relationship between firm leverage and financial performance. This provides a further 

reason to reject the argument from previous studies (Rajan and Zingales, 1995; Ramadhan et al., 

2012; Titman and Wessels, 1988), based on the POT and the asymmetric information hypothesis 

(Myers, 1977; Myers and Majluf, 1984). The positive correlation between firm leverage and 

financial performance could be due to the tendency of firms in Malaysia to use external 

financing instead of internal financing to enhance firm financing performance73. The result is 

also consistent with the descriptive statistic (Figure B-1, Appendix B). However, based on that 

descriptive statistic, if the average firm leverage level exceeds 45%, firm financial performance 

tends to diminish; this happened in the AFC. In addition, it has been theorized in the capital 

structure literature that a firm might use more debt inappropriately for two reasons: (i) the 

conflict between debt holders and shareholders because of the risk of default that is generated 

from ‘underinvestment’, the cost of bankruptcy, reorganization or liquidation, as well as 

‘overhang’ problems (Myers, 1977)74; and (ii) the conflict between the debt alignment interests 

of the manager and shareholders (Harris and Raviv, 1991). These two reasons suggest a higher 

amount of leverage than appropriate and, if this is the case, the higher leverage level would result 

in lower performance (Gleason et al., 2000). This implies that the cause of diminished firm 

financial performance might be because of those factors. The study also suggests that Malaysian 

firms that have sufficient funds should attempt to choose a less risky route because Malaysia is 

recognised as a “market-based” instead of a “bank-based” country (Deesomsak et al., 2004; La 

Porta et al., 1998) (see Table B-3 in Appendix B). 

73 A positive correlation is also evident for the group and the Indonesian sample but it is not significant. 
 
74 From the shareholders’ perspective, as with the similar asset substitution problems, they are refused participation 
in low-risk projects, thus shareholders exchange low-risk assets for high-risk ones. This is because high-risk projects 
generate higher profits; therefore, a larger income, which benefits the shareholders, and debt holders require only a 
fixed cash flow. The agency problem exists between debt holders and shareholders because debt holders are not 
compensated for the additional risk but shareholders enjoy higher earnings. 
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As can be seen, most of the proposed capital structure determinants are significantly related to 

the level of firm leverage, except for firm size, business risk and stock market development. I 

find that Malaysian firms tend to use external financing instead of internal financing to enhance 

firm financial performance. I also suggest that Malaysian firms should maintain their average 

debt level up to 45% to sustain their performance.  

4.8.3  Results of research question 3 

The third research question is made up of three sub-research questions: 

i. “Are the determinants of capital structure significantly different between Malaysia and 

Indonesia?” 

ii. “Are the determinants of capital structure that affect firm financial performance 

significantly different between Malaysia and Indonesia?” 

iii. “Is the relationship between firm leverage and firm financial performance significantly 

different between Malaysia and Indonesia?”  

The questions above were addressed by performing multi-group comparison analysis of the path 

coefficients of capital structure determinants and firm financial performance for Malaysia 75.The 

questions are typically applied to explore different characteristics such as country or gender. The 

different characteristics are recognized as heterogeneous data (Hair et al., 2013). The aim of 

multi-group analysis is to compare parameters (usually path coefficients) across two or more 

groups of data as to whether there are differences for each of the parameter group estimates 

(Hypothesis 4). From Table 4.6, I illustrate in Figure 4.3 the simple example of heterogeneity in 

the context of capital structure, in which the firm leverage (M) depends on two firm specific 

attributes: firm size (X1) and firm liquidity (X2). If the full data set is used and if I failed to 

determine the heterogeneity between the pooled sample (countries), the path 

coefficient estimates would show substantial bias (Hair et al., 2013). That is, by using the full 

data set, both path coefficient estimates equal 0.02, leading to a conclusion that firm size and 

liquidity are equally important across pooled sample when in fact they are not. More specifically, 

when I split the pooled sample, the effect of liquidity (X2) on firm leverage (M) is much higher 

in the Malaysian subsample - Group 1 (
2

(1) 0.03xp = ; the superscript in parentheses indicates the 

group) than in the Indonesian subsample - Group 2 (
2

(2) 0.009xp = ). Firm size (X1) exerts a 

75 The test approach is also called modeling categorical moderation effects. 
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greater influence on firm leverage in the Indonesian subsample than the Malaysian subsample. 

However, the question arises whether the path coefficients between countries are statistically 

significant. If there is a significant difference, what attributes contribute to the differences 

between countries? In testing this I assume two cases, a) standard errors of the two samples are 

equal and b) standard errors are unequal76. 

X1

(Firm size)

X2
(Liquidity)

Y
(Leverage)

Path coeff.
 β1= 0.02

Path coeff. 
β1= 0.02

X1

(Firm size)

X2
(Liquidity)

M
(Leverage)

Path coeff.
 β1= 0.004

Path coeff. 
β1= 0.03

X1

(Firm size)

X2
(Liquidity)

M
(Leverage)

Path coeff.
 β1= 0.04

Path coeff. 
β1= 0.009

Group 1 Malaysia (76.4% of the data)

Group 2 Indonesia (23.6% of the data)

Full set of data

 
Figure 4-3 Heterogeneity in a structural model 

76 Chin (2000) and Hair et al. (2013) propose that the first step in selecting the appropriate test statistic in PLS-MGA 
is to identify whether the standard errors can be assumed to be equal or unequal in the population. The test for 
standard error to be significantly different across groups can be assessed by means of Levene’s test (see Mooi and 
Sarstedt, 2011 that provides a more detailed discussion). In this study, Levene’s test (i.e., a test of homogeneity of 
variances) verified that the significance of the p-value is lower at p<0.01, which implies that we can reject the null 
hypothesis (see Appendix B of Table B-8). Thus, we can assume that the standard errors are unequal. However, as a 
robustness test I also consider the case where the standard errors are equal. Chin (2000), Chin et al. (2010) and Hair 
et al.(2013) proposed using the Smith-Satterthwaite test (SST) to compute its significance value76. The SST is 
computed in two ways, which is for assumed equal standard errors, and assumed unequal standard errors. If the 
equal standard errors are assumed, the t-value is computed as follows: 1 2

(1) 2 ( 2) 2( 1) ( 1)(1) 2 ( 2) 2 1 1
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; and if unequal standard errors are assumed, the t-value is computed as follows: 1 2
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=

where: is the path coefficient for group one (Malaysia), is the path coefficient for group two (Indonesia), 
se(p(1)) is the standard error coefficient for group one (Malaysia) and se(p(2)) is the standard error coefficient for 
group two (Indonesia), n(1) and n(2) are the number of observations in group 1 and 2. 

(1)θ (2)θ
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3.8.3.1 Partial least squares of multi-group analysis (PLS-MGA) 

Table 4-9 Multi-group comparison test results (PLS-MGA) 
The path correlation coefficient (β) and standard errors (s.e) hypothesized between the exogenous 
variables and endogenous variables are generated from the PLS path modelling. The Beta (β) coefficient 
is be measured using resampling from the bootstrapping procedure for 5000 samples for all samples; 
sample Malaysia with N =5975 and sample Indonesia with N=1844. The SST (t-test) is used to test for 
the significance of the differences between the path estimators. 

 
Panel A 

 
[diff] 

Equal standard 
errors  assumed 

Unequal standard 
errors assumed 

Asset structure (AS) -> firm leverage (LEV) 0.01 0.7707 0.8327 
Growth opportunity (GRW) -> firm leverage (LEV) 0.0036 0.1836 0.2436 
Firm size (FS) -> firm leverage (LEV) 0.0408 3.3658*** 3.8257*** 
Liquidity (LIQ) -> firm leverage (LEV) 0.0189 2.5606*** 2.5937*** 
Business risk (BR)  -> firm leverage (LEV) 0.0023 2.1448** 1.7995* 
Non-debt tax shield (NDTS)  -> firm leverage (LEV) 0.0361 1.9325* 1.7122* 
Bond market dev. (BMD) -> firm leverage (LEV) 0.0089 0.8802 0.7721 
Stock market dev. (SMD) -> firm leverage (LEV) 0.0005 0.7694 0.8490 
Economic growth (EG) -> firm leverage (LEV) 0.0717 6.8378*** 5.0107*** 
Interest rate (INT) -> firm leverage (LEV) 0.035 8.9490*** 7.4474*** 
Inflation rate (INF)  -> firm leverage (LEV) 0.0037 0.2292 0.1670 
Panel B    
Asset structure (AS) -> firm performance (FFP) 0.0403 2.7155*** 3.0089*** 
Growth opportunity (GRW)  -> firm performance (FFP) 0.0222 0.1786 0.1790 
Firm size (FS) -> firm performance (FFP) 0.0004 2.5222** 2.0613** 
Liquidity (LIQ) -> firm performance (FFP) 0.002 1.1758 0.9037 
Business risk (BR) -> firm performance (FFP) 0.0028 0.3917 0.2717 
Non-debt tax shield (NDTS) -> firm performance (FFP) 0.0067 0.2419 0.2875 
Bond market dev. (BMD) -> firm performance (FFP) 0.0244 1.6208 1.1408 
Stock market dev. (SMD) -> firm performance (FFP) 0.0074 0.4795 0.6075 
Economic growth (EG) -> firm performance (FFP) 0.0094 0.5015 0.4205 
Interest rate (INT) -> firm performance (FFP) 0.044 3.1392*** 2.3985** 
Inflation rate (INF) -> firm performance (FFP) 0.0009 0.5625 0.4700 
     
Firm leverage (LEV) -> firm performance (FFP) 0.0394 0.2846 0.2368 
Notes: ***, **,*Statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively.  

Table 4.9 shows the differences in the comparison of the path coefficient estimates (Malaysia vs. 

Indonesia), and provides the results of the multi-group comparison based on two ways of 

measuring, i.e., assumed equal standard errors and assumed unequal standard errors (Chin et al., 

2010; Hair et al., 2013). I find consistent results for both measurements, which indicates that I 

cannot reject the null hypothesis that most of the path coefficients are equal across the two 

countries, Malaysia and Indonesia. In this case, I can conclude that most of the impact of firm- 

and country-specific attributes on firm leverage and firm financial performance is equal in both 

countries (Hypotheses 4-E1 and 4-E2). This is consistent with previous studies that make 

implicit assumptions that the impact of firm-specific attributes on firm leverage is equal (Booth 

et al., 2001; Deesomsak et al., 2004; Giannetti, 2003)77. However, I demonstrate that some 

77 They used a single average regression framework for an observation.  
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attributes are significantly different across countries. I find that the impact of the firm size, 

liquidity, business risk, non-debt tax shield, economic growth, and interest rate on firm leverage 

are significantly different between Malaysia and Indonesia. I also find that the relationship of 

asset structure, firm size and interest rate to firm financial performance are significantly different 

between the two countries. For the capital structure determinants (which include firm- and 

country-specific attributes), I reject the null hypothesis that all path coefficient estimates for 

Malaysia and Indonesia are equal. This result supports Jong et al. (2008) and Psillaki and 

Daskalakis (2009) who found that the impact of firm specific attributes on firm leverage is not 

necessarily equal across countries. My results also indicate that there is no significant difference 

between Malaysia and Indonesia in terms of the effect of firm leverage on firm financial 

performance (hypothesis 4-E3). This means that the countries tend to have equal impact on firm 

leverage (particularly using external financing instead of internal financing) to enhance firm 

financial performance. This is consistent with Harris and Raviv (1991), Jensen (1986) and TOT 

that predict a positive relationship. 

In summary, I acknowledge that some of the impact of firm- and country-specific attributes on 

firm leverage and firm financial performance differs in terms of sign, magnitude and significance 

level in Malaysia and Indonesia. From multi-group comparison test results, I reject the 

hypotheses that some firm- and country-specific coefficients are equal across countries. This 

indicates that an additional contribution is that the often made implicit assumption of equal 

impact of such relationships across countries does not hold.  

4.8.4 Results of research question 4 

Research question four asks: 

“Does firm leverage play an indirect/mediator role between the determinants of capital 

structure and firm financial performance in these two countries?” 

A mediation model hypothesizes that the independent variable (X) influences the mediator 

variable (M) which, in turn, influences the dependent variable (Y). I focus on the simultaneous 

relationship between capital structure determinants (X), firm leverage (M) and firm financial 

performance (Y). The advent of SEM with simultaneous analysis can extend the path analysis 

coefficients from path coefficient “a” of the determinants of capital structure (X) to firm 

leverage (M), path coefficient “b” of firm leverage (M) to firm financial performance (Y) and 

path coefficient “c” of the determinants of capital structure (X) to firm financial performance 
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(Y). Therefore, I hypothesize that across countries, there are potential indirect/mediation effects 

of leverage between the specific attributes of capital structure determinants and firm financial 

performance. The PLS-SEM simultaneous technique has been applied to obtain results for those 

relationships through the research model for hypothesis 5.  

Most arguments from prior studies regarding the precondition that must be met for the mediation 

effect from the PLS-SEM simultaneous method are as follows (Baron and Kenny, 1986; 

Iacobucci and Duhachek, 2003; Mackinnon et al., 1995). First, the indirect paths “a” and “b” 

should be significant. Path “a” is the significant relationship between the path coefficients (X-

specific attributes) and firm leverage (M). Path “b” is the significant relationship between the 

path coefficient of firm leverage (M) and firm financial performance (Y). Second, the 

relationship between the path coefficients of a specific attribute (X) and firm financial 

performance (Y) can be significant or non-significant (path c’) (see Hayes, 2009; Mackinnon et 

al., 2000; Shrout and Bolger, 2002; Zhao et al., 2010 who recommend that the total direct effect 

path c is not a necessary condition to be significant). However, these conditions cannot be 

concluded until their significance is confirmed using the bootstrap T-statistics proposed by Hair 

et al. (2013) and Preacher and Hayes (2008). The Sobel Test - t-value could also test the 

robustness of the results78. I use these two tests to determine whether significant mediation has 

occurred.  

The only sample that meets the requirements mentioned above is the Malaysian sample as there 

is a significant relationship between firm leverage and firm financial performance (path “b”). 

The other two samples, i.e., the pooled and Indonesia do not meet the requirement of path “b” 

being significant. Therefore, the question emerges whether firm leverage has mediated the 

relationship between the firm- and country-specific attributes and firm financial performance. Do 

the capital structure determinants affect firm financial performance indirectly through leverage? 

Hypothesis 5 in research question 4 needs to consider the following sub-questions proposed by 

Hair et al. (2013, p.223). 

a.  Is the total direct effect path “c” (X to Y) significant when the mediator variable (i.e., firm 

leverage) is excluded from the PLS-SEM path model?(Figure 4.4) 

78 In the regression (OLS) method, a common and widely-used approach for testing mediating effects is the Sobel 
test (Baron and Kenny, 1986; Preacher and Hayes, 2004). 
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b. Is the indirect effect path “a” and “b” via the mediator variable significant after including 

this mediator variable in the PLS-SEM path model?(Figure 4.6) 

4.8.4.1 Mediation effect 

A.   A typology of mediations 

The discussion for the mediation effects can be started by understanding the typology of 

mediation and non-mediation as proposed by Zhao et al. (2010) and Rucker et al. (2011).  

A typology of mediation is as follows: 

(i) Complementary mediation: the indirect effect (path: a x b) and direct effect (path c) both 

significant and the signs pointing in the same direction. For example, the three path 

coefficients a x b x c are significant and multiplying the three coefficients results in a 

positive number. 

(ii) Competitive mediation: the indirect effect (path: a x b) and direct effect (path c) both 

significant and the sign pointing in the opposite direction. For example, the three path 

coefficients a x b x c are significant and multiplying the three coefficients results in a 

negative number. 

(iii) Indirect-only mediation: the indirect effect (path: a x b) significant, but direct effect (path 

c) is not significant.  

(iv) Direct-only non-mediation: the indirect effect (path: a x b) is not significant and the direct 

effect (path c) is significant;  

(v) No-effect non-mediation: neither the indirect nor the direct effect is significant.   

 

By excluding the mediator variable (firm leverage) from the model, the total direct effect path 

“c” is significant for most paths except for business risk, inflation and interest rate (see Table B-

4 of Appendix B). The effect of including the mediator variable as summarized in Table 4.6 

shows that most of the paths “a” X M→  are significant, except for firm size, business risk and 

stock market development. Path “b” M Y→ , i.e., firm leverage and firm financial performance 

is significant. 
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B. Result discussion and implication 

Table 4-10 Mediation test analysis results 

**,*Statistically significant at the 5 per cent and 10 per cent levels, respectively, using standard errors that have been generated 
from the 5000 random bootstrapping procedure samples (with replacement). The null hypothesis will be rejected if the t-value 
exceeds 1.96 (at p<0.05), i.e., there is no mediating/indirect effect between the determinants of capital structure and firm 
financial performance. Even though, the bootstrap t-statistics is above p<0.05 which is p<0.10, the significant value still takes 
into account for the mediation effect if the Sobel-test appeared to be exceed 1.96 (p<0.05).  
Note: The mediation tests are measured as follows:  

(i) The bootstrap t-statistic is measure by
emp

wt =
se(w)

where: temp is the empirical t-value, w is the 

original PLS estimate of a certain path coefficient, and se(w) is the bootstrapping of the standard 
error. This significance test estimates are claimed to perfectly suit the PLS-SEM technique (Hair et al., 
2013; Preacher and Hayes, 2008) and,  

(ii) The Sobel test (1982) is measured by where a and b are the original samples 

of the path coefficient values,  is the standard error for the path coefficient and  is the 

standard error for the path coefficient .  

Table 4.12 shows that there is significant mediation effect and both t-statistics tests, i.e., 

bootstrapping and the Sobel t-statistics are consistent. This shows that some specific factors have 

a strong mediation effect in the Malaysian sample i.e., asset structure (AS), growth opportunities 

(GRW), non-debt tax shield (NDTS) and interest rate (IR). When the mediation t-statistics are 

significant, then the next step is to obtain the magnitude of the effect, which is given by the ratio 

of the indirect or mediating effect to the total effect79. For instance, the mediating effect of 

specific attributes via leverage is exemplified by a high Variance Accounted For (VAF) value 

(e.g., if the VAF is 40%, it indicates that only half of the total effect of the specific attribute on 

79 The total effect of X and Y can be expressed as the sum of the direct effect and indirect effect: c=c'+ab. 
Equivalently, c' is the difference between the total effect of X on Y and the indirect effect of X on Y through M-that 
is, c'=c-ab. 
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Path mediating effects Model A 
Malaysia Bootstrap  

t-statistics  
Sobel 

 t-statistics 
Asset structure (AS) -> leverage (LEV) -> firm performance (FFP) 1.914* 2.145* 
Growth opportunities (GRW)-> leverage (LEV) ->firm performance (FFP) 1.817* 2.176** 
Firm size (FS) -> leverage (LEV) -> firm performance (FFP) 0.853 0.594 
Business risk (BR)-> leverage (LEV) -> firm performance (FFP) 0.343 0.297 
Liquidity (LIQ)-> leverage (LEV) -> firm performance (FFP) 1.646* 1.909* 
Non-debt tax shield (NDTS) -> leverage (LEV) -> firm performance (FFP) 1.8097* 2.053** 
Inflation (INF)-> leverage (LEV) -> firm performance (FFP) 1.5098 1.4985 
Interest rate (IR)-> leverage (LEV) -> firm performance (FFP) 1.792* 2.086** 
Economic growth (EG) -> leverage (LEV) -> firm performance (FFP) 1.608 1.7408 
Stock market dev. (SMD) -> leverage (LEV) -> firm performance (FFP) 0.853 0.7536 
Bond market dev. (BMD) -> leverage (LEV) -> firm performance (FFP) 1.393 1.366 
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and firm financial performance shows a positive significant relationship: b=0.1093, t=2.1771, 

p<0.05, and the relationship between asset structure and firm financial performance through 

leverage is c’=-0.0533, t=7.0946, p<0.01. This overall model for indirect effect ab and direct 

effect c’ has a different sign (the three path coefficients a x b x c are significant and multiplying 

the three coefficients results in a negative value). Thus, this mediation model is categorized as 

competitive mediation. Previous studies (Hair et al., 2013; Mackinnon, 2000; Shrout and Bolger, 

2002; Zhao et al., 2010) argue that the VAF value will become larger than one or, even become 

negative for competitive mediation. The size of the effect (VAF) for the above discussion is 

consistent with the argument of a negative value (i.e., VAF -0.20 @ -20%). Based on Hair et al. 

(2013), this situation is normally the exception to the VAF-based assessment of mediation 

effects.  

The practical implication is that firms with larger tangible assets that tend to be strong in facing 

financial distress would appear to increase their firm leverage, which, in turn, leads to an 

increase in firm financial performance. Accounting for the mediation effect of firm leverage 

results in the “true” relationship between asset structure and firm financial performance. This 

relationship is systematically affected by the level of firm leverage, which in turn can be 

explained by the firm’s asset structure. There are other, potentially larger, significant mediation 

effects that might be associated with firm asset structure that reduces firm financial performance. 

For example, a Malaysian firm tends to employ more leverage when its asset structure and 

growth opportunities are growing and thus, generate a higher performance. However, when the 

debt level is above an average of 45%, performance starts to diminish. This is obvious during the 

Asian financial crisis AFC and the GFC. After the AFC, firm financial performance fluctuated 

and firm growth started to decline. This might have happened because of inappropriate debt 

financing as explained earlier in the discussion of research question 2. This means that the 

unexplained negative sign for direct effect (asset structure and firm financial performance) 

provides a clue that the relationships might be reflected by three reasons: (i) the correlation of 

other exogenous variables, (ii) the sample data with inclusion of two financial crises, i.e., AFC 

and GFC or (iii) the possibility of an omitted second mediator (Cliff and Earleywine, 1994; 

Collins et al., 1998; Davis, 1985; Mackinnon, 2000; Mcfatter, 1979; Shrout and Bolger, 2002; 

Tzelgov and Henik, 1991; Zhao et al., 2010). Thus, future studies can look further into 

alternative mediators. This theoretical implication provides a silver lining for future theory 

building especially for a capital structure study. This example shows similar arguments for the 
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growth opportunities and non-debt tax shield variable that could potentially have mediation 

effects.  

Finally, I find that interest rate is considered as an “indirect-only mediator variable”. The term 

“indirect-only mediation” defines a situation where the indirect path ab is significant but the 

direct effect is not significant (Baron and Kenny, 1986; Iacobucci and Duhachek, 2003; 

Mackinnon et al., 1995; Zhao et al., 2010). In this case, Baron and Kenny (2013) and Hair et al. 

(1986) argue that this situation represents full mediation: the effect of interest rate on firm 

financial performance is being fully mediated by firm leverage. The direct effect path c shows an 

insignificant relationship (c =0.0097, t=1.261), path a shows a negatively significant relationship 

(a=-0.0432, t=7.3667, p<0.01), path b shows a positively significant relationship (b=0.1093, 

t=2.1771, p<0.05), and path c’ shows an insignificant relationship (c’=0.0144, t=1.5377). 

Therefore, the firm is drawn into more borrowing whenever the cost of borrowing declines. If a 

company’s position is stable and profitable, there is a greater ability to fulfil its interest 

payments. During a period of low interest rates, many firms have a low interest coverage ratio 

and are expected to have a high debt ratio, which will lead to a higher performance. For example, 

the Malaysian percentage range for the interest rate is a mean of 6.8%, up to 12% (see 

descriptive statistics and Table B-2 of Appendix B).  

In sum, firm leverage plays an important role as a mediator variable in the Malaysian sample. 

The firm- and country-specific attributes that are strongly mediated by firm leverage in Malaysia 

are asset structure (AS), growth opportunities (GRW), non-debt tax shield (NDTS) and interest 

rate (IR). All these variables’ effects are a type of “competitive mediation” except interest rate 

that is expressed as “indirect-only mediation”.  

4.9 Conclusion 

This study used Partial Least Squares, which is a variance based Structural Equation Modelling 

(PLS-SEM) technique to empirically test the relationship between determinants of capital 

structure and firm financial performance in Malaysia and Indonesia for the period 1990 to 

2010.Three different models were employed for a robustness check by addressing the differences 

in corporate financing issues between book and market leverage that are assumed to influence 

the capital structure determinants differently. These three models were found to have slightly 

different coefficient estimates. The key focus of this study is to simultaneously examine the 

impact of capital structure determinants on firm financial performance together with the 

mediation effect of firm leverage. The results of bootstrap and Sobel tests indicate that firm 
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leverage plays a mediating role in Malaysia but not in Indonesia. The results indicate that, in 

Malaysia, the effect of asset structure, growth opportunities, non-debt tax shield, and interest rate 

on firm financial performance is mediated by firm leverage. These findings have practical 

implications for designing a model for capital structure decision. From a financial perspective, it 

is critical to obtain a firm’s optimal financial structure that has been suggested by TOT. I provide 

an idea about how different firm and country specific attributes have been affected by the way a 

firm manages its financing mix of debt and equity to obtain higher firm value. I find that the 

average Malaysian firm uses debt as a control mechanism to maximize the performance as stated 

by AT and TOT. This is supported by the positive relationships between firm leverage and firm 

financial performance and the reasonable debt percentage in the study sample. I find that my 

results contradict those from developed countries (Rajan and Zingales, 1995; Ramadhan et al., 

2012; Titman and Wessels, 1988) and POT. I find that firm and country characteristics do not 

just directly affect firm financial performance. My results have important implications for 

managerial decisions, that is, the capital structure decision tends to be affected by the firm’s own 

characteristics, i.e., asset structures, growth opportunities, non-debt tax shield and country 

characteristic, i.e., interest rate of the country(ies) in which the firm operates. It is important that 

management knows the “way” and “how” its firm value would increase (decrease) from the firm 

and country characteristics and its appropriate capital structure decision from the mediation 

model. To be specific, I suggest that a firm should have substantial tangible assets and growth 

opportunities and a firm should possess greater debt capacity to enhance firm financial 

performance. This is consistent with most of the predicted capital structure theories, i.e., TOT, 

POT and AT. However, this contradicts some previous studies such as Rajan and Zingales 

(1995) who find an inverse effect between debt and those two firm attributes. In addition, if the 

non-debt tax shield is less, the potential tax benefit of debt will be higher and thus upturn in firm 

financial performance could ensue which supports the TOT and the tax based theory. Also, I 

strongly recommend using external funds when Malaysia faces low interest rates as this can 

sustain performance. In this respect, it is consistent with the market-timing theory that at the time 

of low interest rate, firms would prefer to issue long term debt and thus would increase firm 

value. An appropriate capital structure is vital to avoid diminishing firm value. This result 

suggests that when the average debt level is above approximately 45%, performance starts to 

diminish. This is probably because of inappropriate use of debt. The results of the positive 

indirect effect (path: “a” x “b”) between asset structure →  firm leverage →  firm financial 

performance could reduce the agency cost of debt because high tangible assets are easy to 

collateralize and, consequently, will generate more productivity in the firm value. The positive 
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indirect effect “ab” support the nature of AT and TOT; this should be understood by managers. I 

also find that the effect of interest rate on firm financial performance is fully mediated through 

firm leverage. Managers should expect to have high leverage during times of low interest rates in 

order to gain high firm value.   

Identification of the mediation effect is essential for the development of theories in corporate 

finance in two ways. First, the theory of capital structure determinants can be formulated as a 

causal model (Chang et al., 2009; Jairo, 2009; Titman and Wessels, 1988). The vast array of 

empirical studies on capital structure determinants are aimed at providing support for a particular 

capital structure theory (i.e., TOT, POT and AT). The amount of evidence is large and the 

researchers often provide a conclusion based on the correlation estimates80. It can be emphasized 

that a correlation between two variables does not necessarily mean causation (one causes the 

other) (Opgen-Rhein and Strimmer, 2007; Rimer, 1998)81. One cannot draw cause and effect 

conclusions based on correlation. The most acceptable theory of capital structure is related to 

three events: how firm and country characteristics affect firm financing structure, and in turn, 

how they affect firm value. This study moved from a simple question (such as “Does the X 

variable predict the Y variable?”) to slightly more complex one (such as “How” or “Why” X 

causes Y). Thus, I give a clear understanding of “how” or “why” X causes Y by inclusion of a 

third variable that might influence the relationship of the two variables, i.e., the predictor (X) and 

the outcome variable (Y). Secondly, the direct path is rarely expected and clarified. The assertion 

of unexplained “direct” paths is often evidence of the effects of one or more omitted mediators. 

It is common for  theoretical independent variables to affect the dependent variables through two 

(or more) mediators (Zhao et al., 2010). In that case, the unexpected sign in this study of the 

direct effect that emerged in “competitive mediation” can provide guidelines for theory building. 

The unexplained sign of the direct effect can provide a clue in future work for a second 

mediation mechanism. Rucker et al. (2011) and Zhao et al.  (2010) suggest that the total effect 

might possibly be reflected by two or more omitted mediators with different signs. Third, the 

introduction of factor analysis in PLS-SEM provides a silver lining in capital structure theory 

because it can help (i) detect the overall model structure in the relationships between variables 

80 Most of the previous literature was motivated to investigate the capital structure determinants by conducting the 
form of a statistical equation (i.e., multiple regression).  
 
81 A correlation define the size and direction of relationships between two or more variables, which tend to vary, be 
associated, or occur together (i.e., positive or negative direction). The correlation relationships do not automatically 
mean the change of one variable is the cause of change in the other variable. A causation defines that one event is 
the result of the occurrence of the other event.  
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(ii) identify the underlying correlational pattern (indicators) shared by the variables in order to 

test the theoretical models, i.e., how many leverage factors are there?, is it only long term debt or 

multiple?, and (iii) eliminate or identify items for improvement, such as redundant variable or 

irrelevant variables.  

 

Several international studies assume that the effects of capital structure determinants are equal 

across countries. I provide evidence that this assumption is unfounded. Previous studies have not 

tested each country’s coefficient. However, they adopted pooling of firms from different 

countries into one regression, which would give a view of the equality of coefficient effects 

between countries. Using PLS multi-group analysis (MGA), my finding shows that I reject the 

null hypothesis that all path coefficient estimates for Malaysia and Indonesia are equal. I 

acknowledge that some of the impact of firm and country specific attributes on firm leverage and 

performance does differ in terms of sign, magnitude and significance level in Malaysia and 

Indonesia. This study has provided a valuable contribution by testing the equality of coefficient 

effects from each country’s path coefficient estimates. This result gives more robust answers to 

the contradictory results presented by various studies in international capital structure 

assumptions, that is, as this researcher had assumed, that firm-specific factors’ effects on firm 

leverage are equal. 

118 
 



Chapter 5 

Interrelation between Countries, Economic Sectors, Capital Structure 

and Performance: The Malaysian and Indonesian Evidence 

5.1 Introduction 

There is a lack of research devoted to the role of economic sectors in capital structure. The 

important questions remain unknown about how firm capital structure and firm financial 

performance are related to economic sector variation, especially intra- and inter-industry (IIT)82. It 

is widely held that across firms within a given industry firm capital structure is important (Bradley 

et al., 1984; Das and Roy, 2007; Hall et al., 2000; Mackay and Phillips, 2005; Remmers et al., 1974; 

Rumelt, 1991). Empirical investigations routinely include the industry as a dummy variable or else 

they randomly select the industries in the study sample. However, previous literature does not 

clearly examine capital structure determinants and firm financial performance varies across 

industries within economic sectors. Also, as far as I am aware, no study has investigated if there is 

any significant difference among sectors and, if there is, how the sectors are different across 

countries. The economy is usually classified into three sectors: primary, secondary and tertiary. 

Thus, no capital structure study has tested the simultaneous interrelationships between countries, 

economic sectors, capital structure and firm financial performance. This is the first study that 

discusses such interrelationships comprehensively in three ways. First, I take account of latent 

variables in this study as explained in previous chapters (Chang et al., 2009; Titman and Wessels, 

1988; Yang et al., 2010). Secondly, there has been an ever-increasing recognition that economic 

sectors are gaining a very important status in the South-East Asian economy. Many practitioners 

stress the vital contribution of economic sectors to GDP and economic prospects. According to the 

2011 Asian Development Bank (ADB) report, governments have encouraged private businesses to 

invest in certain sectors of the economy in accordance with ‘national goals’ and an ‘industrialization 

strategy’. The structural transformation from agricultural production to the movement of innovative 

goods and services, knowledge-intensive skilled labour, investment and the free flow of capital are 

of utmost importance to the newly transformed role of Malaysian and Indonesian industry and 

service sectors (Asian Development Bank, 2011). Thus, Asian countries see an essential 

82 Intra-industry is defined as the goods and products that belong to the same industry; inter-industry is defined as the 
products that belong to different industries. 
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improvement not just from their agricultural sector but also in the manufacturing and services 

industries. Therefore, the newly transformed role of the sector groups is of utmost importance to a 

capital structure study. Perceiving how these economic sectors vary with numerous IITs related to 

each sector category, impact on a firm’s financial structure and consequently affect firm financial 

performance. For example, firms in the same sector might have similar capital structure financing to 

enrich firm financial performance. This is because it is assumed that the same sector might have 

similar technology, business risk, and asset specificity for its collateral type. Some examples that 

illustrate this are from the business risk-bankruptcy cost hypothesis; that is, different industries will 

be involved with different conditions of supply and demand. This implies that businesses face 

different risk characteristics and, thus, firm leverage across IIT has a tendency to systematically 

vary from one to another. Therefore, this study attempts to assess how the firm leverage potential 

across sectors mediates the effect of capital structure’s attributes on financial performance. If there 

is intermediation, the question of how, and in what way, does firm leverage intercede in such 

relationships will be intensively investigated.  

Thirdly, most researchers routinely control for the industry or include industry as a dummy variable 

in order to test how a firm’s characteristics affect its financial structure. However, the significant 

difference among sectors and, if there is, how the sectors are different across countries have not 

extensively examined. Therefore, from the methodological standpoint, the PLS-SEM procedures 

and, as an extension, the PLS-MGA approach would make a valuable difference to current 

knowledge. The above discussion is intended to close the gap left by previous studies and make a 

relevant contribution to knowledge. This study retained the same motivation to investigate 

Southeast Asian markets, especially the Malaysian and Indonesian markets as clarified in the 

previous chapter. The key to probing the interrelationships between countries, economic sector, 

capital structure and performance is a step by step test with a comprehensive framework from the 

research questions. They are as follows: 

Question 1: 
What are the direct relationships of capital structure determinants that affect firm financial 

performance across economic sectors? 

Question 2:  

i. What are the capital structure determinants across economic sectors? 

ii. Does firm leverage have a significant relationship with firm financial performance across 

economic sectors?  
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Question 3:  

i. Are the determinants of capital structure significantly different between countries and 

economic sectors? 

ii. Do the determinants of capital structure that affect firm financial performance significantly 

differ between countries and economic sectors? 

iii. Does the relationship between firm leverage and financial performance significantly differ 

between countries and economic sectors?  

Question 4: 

Does firm leverage play an indirect/mediator role between the determinants of capital structure 

and firm financial performance across economic sectors? 

The following sections report the background to the study in terms of the growth and economic 

structure in Malaysia and Indonesia. The next section describes the hypothesis and discusses the 

literature. That section is followed by the research technique of multivariate analysis. Finally, after 

a brief description of the results and findings, the conclusion with the implications for practitioners 

will be explained.  

5.2 Background to the study 

5.2.1 Economic sectors 

According to the concept of three sector hypothesis developed by Fisher (1939) and Clark (1940), 

the economic sectors consist of three major stages of production. They are the primary, secondary 

and tertiary sectors. The engagement between the proportions of the nation’s population and the 

nation’s economy is defined by these sectors. The primary sector’s production is concerned with 

extraction and abstraction from raw materials. Packaging and processing the raw material 

associated with this sector is also considered part of this sector. In particular, this sector’s 

production plays a vital role in economic development in developing countries such as in Africa and 

South East Asia. This is because most of the goods and products are sold in commodity markets. 

This sector deals with natural resources such as agriculture, fishing, farming, forestry and mining. 

In contrast, the secondary sector involves processing the raw materials into finished goods (i.e., 

construction or manufacturing industries). In developed economies such as the U.S, U.K, Australia 

and Hong Kong (see Table 5.2), the secondary and tertiary sectors may become more prominent 

and, thus, the primary sector becomes less essential. Services in the economy, such as 

transportation, tourism and retail stores, are categories in the tertiary sector. Goods and services in 

the secondary and tertiary sectors are traded with the consumer, capital and industrial markets and, 
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The strengthening of Malaysian industry is due to the promotion by the government of new 

equipment production from small-and medium-scale industries (SMIS). The policy reform in 

manufacturing also led to an increase in value-added products that link with SMIS in Malaysia. In 

addition, the GDP share of the Indonesian agriculture is quite large compared to Malaysia but it is 

slightly lower in the service sector. The agriculture industry was 14.7% (2011) of GDP and the 

service sector was 38.1% (2011). Indonesian and Malaysian industry seem to be quite comparable. 

Fast growth in the manufacturing and services industries has provided a sustainable share to the 

Indonesian GDP. The differences in the economic sectors’ GDP share is still relatively large 

between these developing countries (i.e., Malaysia and Indonesia) and other developed countries 

(i.e., Australia and Hong Kong) (Table 5.2). 

Table 5-1 Per capital GDP and GDP growth rates in South-East Asia 

Country 
GDP Per Capital in 2011 

(US$) 
Annual Growth rates of 

GDP in 1992-2011 
Indonesia 1206.991065 6.46 
Singapore 33529.83052 4.89 
Philippines 1413.366295 3.91 
Malaysia 5345.213415 5.08 
Vietnam 757.4009286 5.89 

                        Source: World Bank, World development indicators, 2012 

Table 5-2 Economic sectors’ share of GDP % in various countries 
Malaysia agriculture industry service Australia agriculture industry service 

1994 13.4 39.4 47.2 1994 3.7 29.5 66.8 
2000 8.3 46.8 44.9 2000 3.4 27 69.6 
2006 8.7 47 44.3 2006 3 28.4 68.6 
2011 12 40.7 47.3 2011 2.8 27.8 69.4 

Indonesia agriculture industry service Hong 
Kong 

agriculture industry service 

1994 17.3 40.6 42.1 1994 0.2 15.6 84.2 
2000 15.6 45.9 38.5 2000 0.1 12.7 87.2 
2006 13 46.9 40.1 2006 0.1 8.2 91.7 
2011 14.7 47.2 38.1 2011 n/a n/a n/a 

Source: Asian Development Bank, Key Indicators for Asia and the Pacific (2012) 
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5.3 Literature review and hypotheses 

5.3.1 Firm and country attributes 

Most literature attempts to examine the determinants of capital structure in the context of developed 

and developing countries in a variety of industries83. Harris and Raviv (1991) summarise evidence 

of prior studies in which capital structure varies across industries. Myers (1984) suggests that firms 

within an industry tend to rely similarly on debt financing. The rationale is then to consider the 

factors of each sector category in this empirical model. Spanos et al. (2004) argue that different 

sectors present a different profitability because of the different forces to which the industry is 

exposed such as concentration, entry barriers and growth. Different industries have different firm 

leverage ratios in order to capture the financial characteristics of their industries such as type of 

asset structure requirements, size, taxation, liquidation and growth opportunities (Scott Jr and 

Martin, 1975). Therefore, these firm characteristics, which derive from different economic sectors, 

are linked to the business strategy. For example, the firm asset structure is adjusted based on the 

business strategy, which reduces cost by technology, and thus improving the quality which enables 

the firm to differentiate its product from its competitors’. The importance of the unique assets 

employed, inimitable resources and skills are the prime sources for competitive advantage 

(Montgomery and Wernerfelt, 1988; Rumelt, 1991). The valuation of the secondary market may be 

different from the primary market. This is because the class of investment that involves 

redeployment and asset ventures that link with the transaction cost will be different. It is also due to 

matching their financing to the fixed assets’ duration. Thus, the factors influencing capital structure 

from the asset structure requirements from different sectors differ. The asset structure tends to affect 

the firm’s capital structure through different costs, financial distress, amount and liquidation that 

might reflect in the firm value. In addition, the size of larger firms is an indication of greater market 

power and demonstrates a greater concentration in the industry that can access new technology 

better than smaller firms. With all these characteristics, larger size enables firms to generate higher 

returns on assets and sales, and this leads to a higher firm financial performance by being able to 

gain higher production value. Titman and Wessels (1988) claim that a firm’s liquidation decision is 

associated with its bankruptcy. They note that that highly specialized services and spare parts in the 

83 Madan (2007) in the hotel industry, Ooi (1999) in the property sector, Sheikh and Wang (2011) in manufacturing and 
Upneja and Dalbor (2001) in the restaurant industry. Different industries in different sectors in different countries, may 
have different patterns of running their financial activities, which has been noted by prior studies such as Akhtar and 
Oliver (2009) and Akhtar (2005) in Australia and Japan; Bancel and Mittoo (2004) and Hall et al. (2004)in Europe; 
Booth et al. (2001) in Brazil, Mexico, India, South Korea, Jordan, Malaysia, Pakistan, Thailand, Turkey, and 
Zimbabwe; Huang and Song (2006) in China; Pandey (2001) in Malaysia; Rajan and Zingales (1995) in the G-7 
countries; Song (2005) in Sweden; Titman and Wessels (1988) in US; and Wiwattanakantang (1999) in Thailand.  
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secondary sector such as the manufacturing industry ought to employ less debt in their debt 

financing because of high bankruptcy and liquidation costs. Therefore, in order to have a healthy 

position in financial prominence, less debt should be financed by a sector that has high liquidation 

costs and a high probability of bankruptcy. As the current ratio in the financial statements of a firm 

is a measure of the liquidity, it is suggested that a firm with a higher current ratio indicates that the 

firm will have a better performance so have a stronger possibility of facing any short or long term 

financial problems. Firms with high current ratios are able to meet short term obligations. It is 

expected that firms with a larger liquidity position will tend to increase firm leverage so a positive 

relationship to performance is expected. According to tax-based theories, capital structure decisions 

are influenced by the consideration of tax and bankruptcy costs. The non-debt tax shield can be 

defined as tax deductions for depreciation and investment tax credit. In debt financing, the 

substitute for the tax benefit is the non-debt tax shield, which is an alternative method of reducing 

the tax burden (Deangelo and Masulis, 1980). A profitable firm with a lower non-debt tax shield is 

expected to employ more debt than a less profitable firm because of the investment related tax 

shield. Therefore, firm specific attributes such as asset structure, growth opportunities, firm size, 

liquidity, non-debt tax shield are hypothesized to have a positively significant relationship with firm 

leverage and firm financial performance. Remmers et al. (1974) claim that managers in different 

sectors will have different optimal capital structures because of different business risks, and similar 

sectors will face the same environment and economic conditions that arise due to the clustering of 

earnings and sales. Based on the “Static Trade-Off” and “Pecking Order” hypotheses, which are 

related to the product market interaction, it has been predicted that business risk is inversely related 

to firm leverage. High business risk might be prone to higher agency costs thus, there is an 

incentive to reduce the agency cost by reducing firm leverage. Therefore, the role of the business 

risk is vital in determining firm financial performance. Overall, firms in the same sector and the 

same industry will have similar government industry policies and accounting practices, such as 

subsidies, government support and tax advantages, and this will lead them to have a similar risk in 

the firm characteristics. In other words, firms with a similar market orientation in the same sector 

will generally operate their business activities with the same materials and substances and, at the 

same time, will have similarly trained-workers to produce the same product for the same customers. 

Consequently, same sector firms face similar risk from firm characteristics because of similar 

customers and suppliers. Myers (1984) notes that the average debt ratio will be different across 

sectors due to varying risk and types of financing requirements. This study hypothesizes that 

business risk has a negative relationship with firm leverage and firm financial performance.  
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Moreover, the macroeconomic factors (country specific attributes) can also be considered as capital 

structure determinants. The macroeconomic factors (i.e., country attributes) should not be separated 

from the microeconomic factors (i.e., firm attributes) because they are interrelated, interdependent 

and complement one another. Macroeconomic factors (i.e., country attributes) are defined in broad 

terms such as the GDP, inflation and interest rates, and they affect not only  a firm specifically, but 

entire industries and economies. The macro-economy deals with the aggregate economy and 

industries rather than specific individual and managerial decisions. For example, economy-wide 

phenomena, such as the problems that arise from inflation have a strong interrelation with interest 

rate. This macroeconomic factor can be characterized as a country attribute along with economic 

growth, and inflation rate. From a capital structure perspective, the market for stock and bond 

development is also considered macroeconomic factors. All this will affect how a specific firm 

could maximize its production and capacity by minimizing its cost structure and better compete in 

its industry. Therefore, the firm- and country-specific attributes are hypothesized to affect firm 

leverage and firm financial performance.  

5.3.2 Firm leverage, firm financial performance and mediation 

A survey of relationships between the determinants of capital structure and profitability by Hung et 

al. (2002) in the property and construction industries shows that the profitability of both industries 

had a different capital and labour intensiveness. Furthermore, a Japanese study by Allen and 

Mizuno (1989) documents that the relationship between profitability and firm leverage was affected 

by industry effects (industrial and commercial industries in the secondary sector). The relationship 

between firm leverage and firm financial performance is expected to differ in economic sectors. It is 

also hypothesized that there is a positive relationship between firm leverage and firm financial 

performance. In addition, it is also vital to examine how capital structure determinants (firm-and 

country-attributes) affect firm financial performance through firm leverage in the various economic 

sectors. Therefore, it is hypothesized that firm leverage plays a mediation effect between capital 

structure determinants and performance.  

5.3.3 Summary of hypotheses 

Table 5.3 extends the hypotheses from the previous chapter 4 (Table 4.1) to the context of economic 

sectors. The table also includes the hypotheses for the equal firm- and country-specific attributes 

coefficient test, which is described in Section 5.6.3. 
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Table 5-3 The hypotheses of the interrelationship between economic sector, capital structure 
and performance level in Malaysia and Indonesia 

Hypothesis 1 –capital structure determinants and firm financial performance 
Capital structure determinants have a statistically significant relationship with firm financial 
performance in economic sectors.   
Hypothesis 2 –capital structure determinants 
Firm- and country- specific attributes have a significant relationship with firm leverage in 
economic sectors. 
Hypothesis 3-leverage effect 
Firm leverage has a significant positive relationship with financial performance in economic 
sectors.  
Hypotheses4– equality of firm-and country coefficient effects (country-multi-group tests) 
Hypothesis CM1 The relationship between firm-specific and country-specific attributes to 

capital structure and firm financial performance are not equal across 
economic sectors and countries. 

Hypothesis 
 

CM2 
 

Firm leverage and firm financial performance path coefficients is not 
equal across economic sectors and countries. 

Hypotheses 5 – equality of firm- and country coefficient effects (sector-multi-group tests) 
Hypothesis 
 
 
Hypothesis 
 

SM1 
 
 
SM2 

Firm-specific and country-specific attributes relationship to the capital 
structure and firm financial performance path coefficients are not equal 
across the primary, secondary and tertiary sector. 
Firm leverage and firm financial performance path coefficients are not 
equal across primary, secondary and tertiary sectors. 

Hypothesis 6– Indirect/Mediation effects 
Leverage has an indirect/mediation effect on capital structure determinants and firm financial 
performance in economic sectors. 

5.4 Methodology and sample data 

The economic sector variation in the Malaysian and Indonesian markets is analysed by using the 

PLS-SEM approach. The sample data period is from 1990 to 2010. There are 38 subsectors in the 

DataStream database. The finance industry and some companies that could not meet the set criteria 

are excluded from the sample84. In this study, the list of the subsectors for the primary, secondary 

and tertiary sectors in the DataStream database for Malaysia and Indonesia are as follows: (i) 5 

subsectors in the primary sector; (ii) 13 in the secondary sector; and (iii) 13 in the primary sector 

Thus, the total subsectors are 31 out of 38. For Malaysia, there are 352 firm-year observations in the 

primary sector, 3492 in secondary sector, and 2131 in tertiary sector. For Indonesia, the data total of 

firm year observations is 175 for the primary sector, in the secondary sector, it is 1080, and in the 

tertiary sector, it is 589. The final sample for the primary sector for both countries, Malaysia and 

84 Those listed in the database that have been excluded are such as banks, equity investment instruments, financial 
services, life insurance, non-equity investment instruments, nonlife insurance, real estate investment services and trusts. 
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Indonesia, is 527, for the secondary sector, it is 4572 and for the tertiary sector, it is 272085. This 

study has 13 latent attributes (LVs) for the 28 indicators whose proxies have been calculated. The 

model and step for the data analysis is similar as in Chapter 4 in sections 4.4.1 and 4.6. Tables 5.4 

and 5.5 show the summary descriptive statistics of mean and standard deviations. Based on the 

average capital structure, the secondary sector (46.24%) is a highly leveraged sector compared to 

the other sectors at around 44%. This indicates that these manufacturers rely on debt much more 

heavily than others. Performance indicators, such as the return on equity (13.10%), return on assets 

(6.34%) and return on investment (12.14%), in the primary sector are greater than in the secondary 

and tertiary sectors. This might be because from the data, I note that industries in the primary sector 

such as mining, oil and gas production, have contributed to high ROE and ROIC in the Malaysia 

and Indonesia. This is consistent with the observation in Table 5.4 that shows that the primary 

sector has high growth opportunities, larger firm size and high economic growth, which would 

generate a better performance. In addition, the mean and standard deviation for all attributes in each 

sector are almost equal to each other. The only difference is for growth opportunities, non-debt tax 

shield and business risk which are significantly different for each economic sector. Therefore, 

differences in the financing structure are not only confined to the firm- and country-specific factors 

but also exist at the economic sector product level86.  

Table 5-4 Descriptive statistics for the exogenous indicators (firm specific attributes) for each 
economic sector 

    Primary sector Secondary sector Tertiary sector 
Exogenous variable Proxies Mean Std.Dev. Mean Std. Dev. Mean Std. Dev. 
Asset structure TANG 44.20% 0.1948 38.80% 0.1968 37.69% 0.2262 
  CV 54.00% 0.2 55.47% 0.202 52.11% 0.3635 
Growth opportunities GRW1-

MV/BV 
46.70% 0.202 15.60% 1.886 14.40% 0.78 

  GRW 2-%ta 36.75% 2.279 15.64% 1.877 13.91% 0.747 
  GRW 3-FD 22.30% 0.2 42.80% 0.212 42.00% 0.216 
  TobinQ 65.30% 2.421 28.60% 0.235 25.50% 0.235 
Firm size SIZEta 6.93% 1.702 6.31% 1.56 6.36% 1.488 
  SIZEsales 6.79% 1.698 6.14% 1.625 6.04% 1.592 
Non-debt tax shield NDTSOI 94.97% 970.228 30.70% 552.517 7.00% 0.113 
Business risk BR 92.18% 972.522 29.51% 554.562 -2.11% 92.437 
Liquidity LIQ 2.82% 11.268 2.79% 4.234 3.14% 7.118 

Notes: The construct of firm-specific variables and their indicators or proxies are as follows: asset structure (AS) with 
its indicators collateral value (CV) and tangibility (TANG); growth opportunity (GRW) with its indicators growth to 
percentage of total assets (GRW1-%TA), growth of financial debt (GRW 2-FD), growth of market to book value ( 
GRW 3-MV/BV) and Tobin Q; firm size (FS) with its indicators size of log sales (SIZE-Sales) and size with log total 
assets (SIZE-TA); Business risk (BR) with its indicator earning volatility; Liquidity (LIQ) with its indicator current 
ratio; and non-debt tax shield (NDTS) with its indicator operating income to total assets (NDTS-OI). 

85 All these firms operate in a single 4-digit Benchmark (ICB) classification industry that is extracted from the joint 
system by FTSE Group and Dow Jones Indexes. 
 
86 See Chapter 4 for the descriptive statistics of the country-specific factors. 
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Table 5-5 Descriptive arithmetic mean statistics for the endogenous variable (i.e., capital 
structure and firm financial performance) for each economic sector 

Descriptive Statistics (capital structure) 

 

Descriptive Statistics ( firm financial 
performance) 

Sector Primary Secondary Tertiary 
 

Sector Primary Secondary Tertiary 
  Mean Mean Mean 

 
  Mean Mean Mean 

TADR 21.95% 23.22% 19.82% 
 

ROE 13.41 4.14 5.51 
TDTC(BV) 27.20% 27.43% 24.78% 

 
ROA 6.53% 4.89% 4.06% 

TDTC(MV) 57.71% 86.92% 85% 
 

ROIC 12.31 8.58 7.26 
LTDTC(BV) 18.02% 14.33% 17% 
LTDTC(MV) 66.15% 74% 74% 

     STDTC(BV) 16.06% 13.32% 14% 
     STDTC(MV) 74.77% 84.45% 79% 
     Average 40.27% 46.24% 44.80% 
     

5.5 Measurement model result 

Table 5.6 presents the results of the measurement models (convergent validity and construct 

reliability) for individual sectors in Malaysia and Indonesia. The measurement model assessments 

have met the commonly suggested criteria (see example from Chin, 1998; Chin et al., 2010; 

Henseler et al., 2009). Specifically, the Average Variance Extracted (AVE) values are above 0.5 

and the composite reliability (CR) value for most of the constructs achieves a higher value of at 

least 0.787. The Variance Inflation Factor (VIF) shows the measurement model assessments are 

robust (VIF <10) and thus, indicating no problems with multi-collinearity. 

5.6 Structural model results 

All the R2 reported in Table 5.6 are all above 0.8 which indicate that the model’s explanatory power 

provide a better predictive ability for the dependent variable for each sector in each country. 

However, the R2 for market leverage (Model C) for each sector in Malaysia and Indonesia is quite 

low, approximately 0.38% (see Appendix C of Table C-2) because it excludes some important 

measures of book leverage. The significant value and structural coefficient estimates among the 

latent variables (LVs) for each model are presented in the Table 5.7 (pooled Malaysia and 

Indonesia), Table 5.8 (Malaysia) and Table 5.9 (Indonesia)88. 

87 The indicators of depreciation, depletion and amortization to total assets real interest rate and price earnings ratio also 
performed. However, those indicators have been removed because of the low cut-off value of the factor loading. The 
added two proxies: GDI and IF-GDP also shows a good convergent validity assessment.  
 
88 Tables C-3 to C-5 of Appendix C show the robustness tests for the structural correlation coefficients and the 
significant value of book and market leverage for each country separately. 
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Table 5-6 The measurement model 

Measurement results for Model A of the factorial construct validity for the endogenous and exogenous variables hypothesised to influence the determinants of 
capital structure and firm’ financial performance estimated using Partial Least Square which is variance based Structural Equation Modelling (PLS-SEM). The 
measurement estimates are calculated by the PLS algorithm with the path weighting scheme, Mean 0, Variance 1, Maximum iteration 300. 

Sector Primary Secondary Tertiary 
Country aPooled Malaysia Indonesia aPooled Malaysia Indonesia aPooled Malaysia Indonesia 
Exogenous AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR 
AS 0.9598 0.9795 0.9643 0.9818 0.9538 0.9764 0.9004 0.9476 0.9118 0.9538 0.8704 0.9307 0.7845 0.8792 0.9100 0.9529 0.6808 0.8076 
EG 0.7587 0.8628 0.7511 0.8578 0.7400 0.8470 0.7260 0.8399 0.7267 0.8412 0.7560 0.8588 0.6280 0.7532 0.7111 0.8286 0.7154 0.8292 
GRW 0.6782 0.8628 0.6833 0.8668 0.6715 0.8526 0.6289 0.8380 0.6057 0.8227 0.6995 0.8763 0.6693 0.8537 0.6759 0.8556 0.6477 0.8380 
INF 0.9415 0.9699 0.8232 0.9029 0.9484 0.9735 0.9455 0.9720 0.8200 0.9009 0.9662 0.9828 0.9438 0.9711 0.8223 0.9024 0.9702 0.9849 
FS 0.9920 0.9960 0.9300 0.9637 0.9483 0.9735 0.9890 0.9945 0.9089 0.9522 0.9591 0.9791 0.9805 0.9901 0.9020 0.9485 0.8953 0.9448 
IR 1.000089 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
LIQ 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
NDTS 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
SMD 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
BMD 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
BR 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Endogenous                   LEV 0.6921 0.9397 0.7082 0.9440 0.6852 0.9378 0.5882 0.9081 0.5941 0.9103 0.6039 0.9122 0.5790 0.9030 0.6152 0.9153 0.5362 0.8863 
FFP 0.9328 0.9765 0.9420 0.9799 0.9327 0.9765 0.6353 0.8050 0.8869 0.9592 0.6491 0.8179 0.7236 0.8863 0.6530 0.8381 0.8169 0.9304 
R-Squared 
(R2)                   
R2- LEV 0.8935   0.9100   0.8867   0.8808   0.8731   0.9103   0.8700   0.8560   0.8692   
R2- FFP 0.8897   0.8544   0.9226   0.8829   0.8297   0.9160   0.7590   0.8875   0.7632   

 
Note: AVE is defined as average variance extracted, and CR is defined as composite reliability. aPooled is the total sample of Malaysia and Indonesia. Total number of samples for Pooled (primary: 
n=527; secondary: n=4572; tertiary: n=2720), Malaysia (primary: n=352; secondary: n=3492; tertiary: n=2131) and Indonesia (primary: n=175; secondary: n=1080; tertiary: n=589). This study model 
specification for PLS-SEM includes the measurement model (e.g. formative and reflective construct) and structural model. Five reflective constructs (e.g. asset structure, growth opportunities, firm 
size, inflation rate and economic growth) and six formative constructs (e.g. business risk, liquidity, non-debt tax shield, interest rate, stock market development and bond market development). The 
structural model is the path coefficient between the latent variable of exogenous variable and the endogenous variable which consists of firm leverage and firm financial performance.

 
 
89 Standardized loadings for latent variables with a single indicators are subject equal to one and it is not subject to test the statistical significant. Hence, there is no value for 
the average variance extracted (AVE) for the constructs. This is same treated for Models B and C. 
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Table 5-7 Statistically significant value (the structural model) for pooled sample90

 
The table presents the Model A of the PLS-SEM statistically significant estimates for the determinants of capital structure (Panel A) and firm financial 
performance (Panel B). The PLS path model measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the 
bootstrapping procedures for 5000 samples for all samples. For pooled sample, number of cases for each economic sector are: (i) N = 527 for the primary sector, 
(ii) N =4572 for the secondary sector and (iii) N =2720 for the tertiary sector. 

Model Primary Secondary Tertiary 
Panel A coef. (β) Std.error Critical ratio coef.(β) Std.error Critical ratio coef. (β) Std.error Critical ratio 
Asset structure -> firm leverage  0.0189 0.014 1.3558 0.0675 0.006 11.1979*** 0.0905 0.0101 8.9484*** 
Growth opportunity -> firm leverage  0.9079 0.0203 44.8144*** 0.9006 0.0087 103.9466*** 0.9199 0.0109 84.609*** 
Firm size -> firm leverage  0.0119 0.0328 0.3631 -0.0391 0.0116 3.3795*** 0.0067 0.0184 0.3652 
Liquidity -> firm leverage  0.0089 0.0152 0.5848 -0.0619 0.0089 6.9493*** -0.0014 0.0068 0.2066 
Business risk -> firm leverage  -0.0058 0.0104 0.5565 -0.003 0.0056 0.5277 0.0026 0.0034 0.7679 
Non-debt tax shield -> firm leverage  -0.0824 0.0362 2.275** -0.0444 0.0105 4.2414*** -0.0159 0.0164 0.972 
Bond market development -> firm leverage  -0.0008 0.0247 0.0316 -0.0265 0.0086 3.0933*** -0.0185 0.0097 1.9135* 
Stock market development -> firm leverage  0.0046 0.0238 0.1929 -0.0158 0.0091 1.7374* 0.0079 0.0103 0.7624 
Economic growth-> firm leverage  -0.0435 0.0171 2.545** -0.013 0.0065 2.0098** -0.0165 0.0086 1.9131* 
Interest rate -> firm leverage  -0.0722 0.0319 2.2592** -0.0144 0.0101 1.4292 -0.0761 0.0172 4.4211*** 
Inflation rate -> firm leverage  0.021 0.0214 0.9825 -0.0082 0.0103 0.7967 0.022 0.0169 1.3066 
Panel B                  
Asset structure -> firm performance  -0.0124 0.0145 0.8539 -0.0542 0.0077 7.0658*** -0.0209 0.0106 1.9752** 
Growth opportunity -> firm performance  0.0641 0.0629 1.0188 -0.0094 0.026 0.3603 -0.2553 0.075 3.4055*** 
Firm size-> firm performance  0.0181 0.0369 0.4895 0.0094 0.0134 0.7006 -0.0688 0.0376 1.8284* 
Liquidity -> firm performance  -0.0285 0.0172 1.6628* -0.0188 0.0095 1.9864** 0.0031 0.0054 0.5672 
Business risk -> firm performance  -0.005 0.0085 0.5877 -0.0074 0.0084 0.8804 -0.004 0.0033 1.232 
Non-debt tax shield -> firm performance  0.949 0.0279 33.9563*** 0.9155 0.0141 64.9708*** 0.8705 0.0215 40.4383*** 
Bond market development -> firm performance  -0.0011 0.0185 0.0609 0.0028 0.0082 0.3397 -0.0156 0.0134 1.1652 
Stock market development -> firm performance  0.005 0.0195 0.2557 0.0415 0.0122 3.401*** -0.0031 0.0152 0.202 
Economic growth -> firm performance  -0.0034 0.0132 0.2603 0.0301 0.007 4.3133*** 0.0046 0.0105 0.4344 
Interest rate -> firm performance  -0.0884 0.0321 2.7505*** -0.019 0.0127 1.4957 -0.0082 0.0172 0.478 
Inflation rate-> firm performance  0.0126 0.0235 0.5381 -0.016 0.013 1.231 -0.0157 0.0229 0.685 
                    
Firm leverage  -> firm performance -0.0594 0.0726 0.8185 -0.0677 0.0292 2.3142** 0.2505 0.1071 2.3402** 
  Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
 

 

90This study also examines the robustness test for book and market leverage (see Appendix C of Tables C-3 to C-5). The results are almost consistent. 
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Table 5-8 Statistically significant value (the structural model) for Malaysia 
The table presents the Model A of the PLS-SEM statistically significant estimates for the determinants of capital structure (Panel A) and firm financial 
performance (Panel B). The PLS path model measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the 
bootstrapping procedures for 5000 samples for all samples. For Malaysia, the numbers of cases for each economic sector are: (i) N =352 for the primary sector, (ii) 
N =3492 for the secondary sector and (iii) N =2131 for the tertiary sector. 

Model Primary Secondary Tertiary 
Panel A coef. (β) Std.error Critical ratio coef.(β) Std.error Critical ratio coef. (β) Std.error Critical ratio 
Asset structure -> firm leverage  0.0444 0.0154 2.8905*** 0.0752 0.0071 10.6508*** 0.0824 0.0093 8.9059*** 
Growth opportunity -> firm leverage  0.8874 0.0178 49.8678*** 0.8866 0.0091 97.1603*** 0.9318 0.0116 80.4213*** 
Firm size -> firm leverage  -0.0086 0.0243 0.3563 -0.0038 0.0061 0.6277 -0.0144 0.0122 1.1803 
Liquidity -> firm leverage  0.0245 0.0332 0.7377 -0.0697 0.0107 6.528*** -0.0009 0.0071 0.1242 
Business risk -> firm leverage  0.0014 0.0122 0.1154 0.0036 0.0091 0.395 0.0031 0.004 0.7763 
Non-debt tax shield -> firm leverage  -0.129 0.0255 5.0519*** -0.0534 0.0131 4.0853*** -0.0248 0.0091 2.7076*** 
Bond market development -> firm leverage  0.008 0.0201 0.3985 -0.0046 0.0072 0.638 -0.0138 0.008 1.7398* 
Stock market development -> firm leverage  0.0067 0.0208 0.3201 0.0048 0.0084 0.5741 0.008 0.0083 0.9717 
Economic growth -> firm leverage  -0.0225 0.0227 0.9912 -0.0179 0.0081 2.1972** -0.0131 0.0084 1.5522 
Interest rate -> firm leverage  -0.072 0.0214 3.3584*** -0.0423 0.0079 5.344*** -0.0439 0.0092 4.7537*** 
Inflation rate -> firm leverage  0.0133 0.0206 0.6475 0.0153 0.0078 1.9677** 0.0082 0.0086 0.9452 
Panel B                   
Asset structure -> firm performance  -0.0629 0.0204 3.0801*** -0.0692 0.0102 6.761*** -0.021 0.0103 2.0368** 
Growth opportunity -> firm performance  -0.094 0.0789 1.1923 -0.0366 0.0265 1.3818 -0.2211 0.0615 3.5966*** 
Firm size -> firm performance  0.0712 0.0271 2.6315*** 0.0316 0.0095 3.324*** -0.0006 0.0094 0.0629 
Liquidity -> firm performance  -0.0253 0.024 1.0582 -0.0215 0.0101 2.1306** -0.0042 0.0044 0.9631 
Business risk -> firm performance  -0.0284 0.0321 0.8835 0.0029 0.0073 0.4018 -0.0047 0.0055 0.8521 
Non-debt tax shield -> firm performance  0.899 0.0291 30.9358*** 0.8802 0.014 62.6518*** 0.9101 0.0233 38.9977*** 
Bond market development -> firm performance  -0.0106 0.019 0.5589 -0.0131 0.0078 1.6767* -0.0194 0.0074 2.603*** 
Stock market development -> firm performance  0.0031 0.0237 0.129 0.0153 0.0128 1.2008 0.0151 0.0107 1.4068 
Economic growth -> firm performance  0.0205 0.0295 0.6959 0.0361 0.0118 3.068*** 0.0094 0.0112 0.8392 
Interest rate  -> firm performance  -0.0253 0.0308 0.8199 0.019 0.009 2.1182** -0.0016 0.0124 0.1253 
Inflation rate -> firm performance  0.0088 0.0236 0.371 -0.0062 0.0098 0.6356 -0.0068 0.0131 0.5226 
                    
Firm leverage  -> firm performance  0.0792 0.1053 0.7516 -0.037 0.0295 1.2534 0.1665 0.0618 2.6931*** 

    Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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Table 5-9 Statistically significant value (the structural model) for Indonesia 
The table presents the Model A of the PLS-SEM statistically significant estimates for the determinants of capital structure (Panel A) and firm financial 
performance (Panel B). The PLS path model measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the 
bootstrapping procedures for 5000 samples for all samples. For Indonesia, the numbers of cases for each economic sector are: (i) N =175 for the primary sector, (ii) 
N =1080 for the secondary sector and (iii) N =589 for the tertiary sector. 

Model Primary Secondary Tertiary 
Panel A coef. (β) Std.error Critical ratio coef.(β) Std.error Critical ratio coef. (β) Std.error Critical ratio 
Asset structure -> firm leverage  0.0216 0.0316 0.6839 0.0463 0.0104 4.4277*** 0.1323 0.0193 6.8646*** 
Growth opportunity -> firm leverage  0.936 0.0365 25.6306*** 0.9229 0.0117 79.1428*** 0.8794 0.0187 46.9701*** 
Firm size -> firm leverage  0.0198 0.0296 0.6704 0.001 0.0118 0.0885 0.1144 0.0194 5.8807*** 
Liquidity -> firm leverage  0.0898 0.0342 2.6217*** -0.0156 0.0179 0.8719 0.0196 0.019 1.0332 
Business risk -> firm leverage  -0.0175 0.0244 0.7185 -0.0138 0.0114 1.2037 0.0036 0.0151 0.2366 
Non-debt tax shield -> firm leverage  -0.0585 0.0445 1.315 -0.0198 0.0157 1.2653 -0.0016 0.0377 0.042 
Bond market development -> firm leverage  0.028 0.0441 0.635 0.0067 0.0154 0.4362 -0.0181 0.023 0.7873 
Stock market development -> firm leverage  0.0259 0.0322 0.8022 -0.0012 0.011 0.1075 -0.0206 0.0176 1.1713 
Economic growth -> firm leverage  0.0156 0.0592 0.2644 0.0862 0.0242 3.5658*** 0.0714 0.0359 1.9914** 
Interest rate -> firm leverage  0.0565 0.0576 0.9822 0.0774 0.0185 4.1905*** 0.0709 0.0261 2.7147*** 
Inflation rate -> firm leverage  -0.0236 0.0547 0.4319 0.009 0.0244 0.3673 0.0195 0.0416 0.4689 
Panel B                   
Asset structure -> firm performance  0.0038 0.0247 0.1558 -0.0188 0.0132 1.423 -0.0381 0.0261 1.4582 
Growth opportunity -> firm performance  0.1227 0.0971 1.2641 0.088 0.0564 1.5595 -0.2086 0.0941 2.2165** 
Firm size -> firm performance  0.0097 0.0313 0.3113 0.0064 0.015 0.428 -0.0643 0.0379 1.6949* 
Liquidity -> firm performance  -0.0822 0.034 2.4174** -0.0259 0.0094 2.7615*** 0.0071 0.0272 0.2602 
Business risk -> firm performance  -0.0253 0.0238 1.0638 -0.0201 0.0179 1.1223 -0.0044 0.011 0.3987 
Non-debt tax shield -> firm performance  0.9554 0.0471 20.2651*** 0.918 0.0231 39.7037*** 0.8781 0.0245 35.8886*** 
Bond market development -> firm performance  -0.0138 0.0479 0.2876 -0.0131 0.0138 0.9471 -0.0656 0.0224 2.9245*** 
Stock market development -> firm performance  0.0163 0.0279 0.5839 0.0208 0.0114 1.8329* -0.0014 0.0166 0.0867 
Economic growth -> firm performance  0.0211 0.0465 0.4528 0.0626 0.0222 2.8147*** -0.0198 0.0391 0.5073 
Interest rate -> firm performance  -0.0409 0.0428 0.955 -0.0186 0.0208 0.8929 -0.1057 0.0337 3.1423*** 
Inflation rate -> firm performance  -0.0042 0.0537 0.0779 0.0209 0.0265 0.7897 0.0407 0.0724 0.5626 
                    
Firm leverage  -> firm performance  -0.1534 0.0976 1.5712 -0.1621 0.0642 2.5251** 0.2684 0.1577 1.702* 

   Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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5.6.1 Results of research question 1 

Hypothesis 1 predicts that capital structure determinants have a statistically significant relationship 

with firm financial performance across economic sectors.  The discussion of results will start with 

the first research question: 

“What are the direct relationships of capital structure determinants that affect firm financial 

performance across economic sectors?” 

 
A. Primary sector. For the pooled sample of Malaysia and Indonesia, panel B of Table 5.7 shows 

that liquidity (negative), the non-debt tax shield (positive) and interest rate (negative) have 

significant relationships with firm financial performance in the primary sector. For the 

Malaysian sample, panel B of Table 5.8 shows that firm asset structure (negative), firm size 

(positive) and non-debt tax shield (positive) show significant relationships. However, in the 

Indonesian primary sector, panel B of Table 5.9, the only variables that have a significant 

relationship with firm financial performance are the non-debt tax shield (positive) and liquidity 

(negative).  

B. Secondary sector. For the pooled sample of Malaysia and Indonesia, panel B of Table 5.7 

shows that asset structure, growth opportunity and liquidity have a negative effect, but the non-

debt tax shield, stock market development and economic growth have a positive effect. In the 

Malaysian sample, panel B of Table 5.8, asset structure, and liquidity have a negative effect on 

firm financial performance, whereas non-debt tax shield, stock market development, and 

economic growth have a positive effect. For the Indonesian sample, panel B of Table 5.9 shows 

that economic growth, non-debt tax shield and stock market development have a positive effect, 

but liquidity has a negative effect.   

C. Tertiary sector. For the pooled sample of Malaysia and Indonesia, panel B of Table 5.7 shows 

that asset structure, growth opportunities and firm size have a negative effect, but the non-debt 

tax shield has a positive effect. In the Malaysian sample, panel B of Table 5.8, shows that asset 

structure, growth opportunities and bond market development are negatively related with firm 

financial performance while non-debt tax shield is positively related. For Indonesia sample, 

panel B of Table 5.9 shows that growth opportunities, firm size, bond market development and 

interest rate have a negative effect on firm financial performance while and the non-debt tax 

shield has a positive effect.   
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In sum, this study reveals that the determinants of capital structure affect firm financial performance 

directly. The results highlight some specific factors (i.e., asset structure, firm size, liquidity and 

non-debt tax shield, interest rate and economic growth), disparities in terms of the sign and 

significance level between sectors. This is probably because of the three different major sectors’ 

production, especially intra- and inter industry (IIT) and possibly because of the institutional and 

macro-economic differences. For example, it is assumed that the Malaysian primary and secondary 

sector large firms have an indication of greater market power and demonstrate a greater 

concentration in the industry that can access new technology better than smaller firms. Larger size 

enables firms to generate higher returns on assets and sale, and this leads to a higher firm financial 

performance because of being able gain higher production value. The different outcomes of how 

firm and country factors affect performance between sectors also reflects the way in which the firm 

finances its assets (leverage). This will be further investigated in Section 5.6.4. 

5.6.2 Results of research question 2 

Hypothesis 2 predicts that firm- and country- specific attributes have a significant relationship with 

firm leverage in different economic sectors. Hypothesis 3 predicts a relationship between firm 

leverage and firm financial performance. Thus, there are two sub-research questions for the second 

research question: 

i. “What are the capital structure determinants across economic sectors?” 
 

A. Primary sector. Panel A of Tables 5.7 and 5.8, show for the pooled and Malaysian samples 

that asset structure and growth opportunities (positive), non-debt tax shield and interest rate 

(negative) have significant relationships with firm leverage. The only difference is that 

economic growth is negatively significant in the pool sample but not in the Malaysian sample. 

On the other hand, in the Indonesian sample, panel A of Table 5.9, only liquidity and growth 

opportunities have a positive significant relationship with firm leverage.  

B. Secondary sector. For the pooled sample of Malaysia and Indonesia, panel A of Table 5.7 

shows that most variables have a significant relationship with firm leverage; the exceptions are 

business risk, interest and inflation rate. Panel A of Table 5.9 shows that for the Malaysian 

sample, a significant positive relationship exists between firm leverage on one hand and asset 

structure, growth opportunities, and inflation, on the other, but a negative relationship exists 

between firm leverage on one hand and liquidity, non-debt tax shield, economic growth and 

interest rate on the other. For the Indonesian sample, panel A of Table 5.9 shows that asset 
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structure, growth opportunities, economic growth and interest rate have a positive significant 

relationship with firm leverage.  

C. Tertiary sector. For the pooled sample of Malaysia and Indonesia, panel A of Table 5.7 shows 

that asset structure and growth opportunities have a positive effect whereas bond market 

development, economic growth and interest rate have a negative significant relationship with 

firm leverage. In the Malaysian sample, panel A of Table 5.8, shows that asset structure and 

growth opportunities have a positive effect but non-debt tax shield, bond market development 

and interest rate have a negative significant relationship with firm leverage. In the Indonesian 

sample, panel A of Table 5.9 shows that asset structure, growth opportunities, firm size, 

economic growth and interest rate have a positive significant relationship with firm leverage. 

i. “Does firm leverage have a significant relationship with firm financial performance 

across economic sectors? 

 

According to the pooled Malaysian and Indonesian samples, the secondary and tertiary sectors show 

significant relationships but not the primary sector. However, there are different correlation effects 

between the sectors. There is a negative correlation effect between firm leverage and financial 

performance for the secondary sector but the tertiary sector shows a positive correlation. Therefore, 

the hypothesis that there is a positive relationship between firm leverage and firm financial 

performance can be rejected for the secondary sector but not for the tertiary sector. The negative 

relationship for secondary sector indicates that high leverage is not necessary to increase firm 

financial performance. With these significant relationships, we will further investigate whether firm 

leverage might indirectly affect or mediate the relationship between firm- and country-specific 

attributes and firm financial performance. This will be discussed in Section 5.6.4. 

 

In sum, most of the capital structure determinants show consistent sign coefficients within the 

economic sectors and countries. The secondary sector tends to use internal financing and tertiary 

sector tends to use external financing to enhance the firm financial performance. However, the 

primary sector has not shown any significant relationship between firm leverage and firm financial 

performance. 
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5.6.3 Results of research question 3 

The third research question can be divided into three sub-research questions: 

i. Are the determinants of capital structure significantly different across countries and 

economic sectors? 

ii. Do the determinants of capital structure affect firm financial performance differently 

across countries and economic sectors? 

iii. Does the relationship between firm leverage and firm financial performance differ 

significantly across countries and economic sectors? 

In chapter 4, I performed multi-group analysis to examine significant differences for each parameter 

(path coefficients) across countries91. Thus, I extend this to examine whether the path coefficient 

estimates in economic sectors differ across countries (Hypotheses 4-CM1 and CM2).The Smith-

Satterthwaite test (SST) is used to compute its significant value (Chin, 2000)92. In Table 5.10, the 

results are presented in three stages: (i) the comparison between the Malaysian and Indonesian 

primary sectors, (ii) the comparison between the Malaysian and Indonesian secondary sectors, and 

(iii) the comparison between the Malaysian and Indonesian tertiary sectors. In the first SST 

analysis, the null hypothesis cannot be rejected because most of the path coefficients to firm 

leverage and firm financial performance are equal across countries in the primary sector. However, 

only the path coefficients of asset structure and growth opportunity to firm financial performance, 

and interest rate to firm leverage differ between the Malaysian and Indonesian primary sectors. 

However, the second and third SST analysis shows that almost all of the path coefficients in 

economic sectors significantly differ across countries. This also reveals that only the relationships 

between firm leverage and firm financial performance in the secondary sector differ across 

countries but not for the primary and tertiary sectors.  

91 Chapter 4 reveals that not all path coefficient estimates across countries are equal. Across countries are different in 
term of sign, magnitude and significance level in their path coefficient between specific attributes and leverage as well 
as performance.   
 
92 See Chapter 4 in 4.8.3 for more details. The SST is computed in two ways, which is for assumed equal standard 
errors, and assumed unequal standard errors. The t-value is computed as follows: (i) the assumed unequal standard 
errors 
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Table 5.11 shows whether the path coefficient estimates differ across economic sectors (Hypotheses 

5-SM1 and SM2). The results can also be reported in three stages: (i) the comparison between the 

primary and secondary sectors, (ii) the comparison between the primary and tertiary sectors, and 

(iii) the comparison between the secondary and tertiary sectors. For the first and second SST 

analysis, most of the path coefficients between firm leverage and firm financial performance are 

equal across sectors. However, the relationship between asset structure and liquidity to firm 

leverage relationship, and asset structure, interest rate, economic growth to firm financial 

performance differ across the primary and secondary sectors. For the second SST analysis (primary 

vs tertiary), the only path coefficients that are different are those between asset structure to firm 

leverage, and between growth opportunities, liquidity, non-debt tax shield and interest rate to firm 

financial performance. The third SST analysis indicates that most of the path coefficients across 

sectors (secondary vs tertiary) are different. I expect the results to be related to the previous analysis 

in Table 5.10 where almost all of the path coefficient estimates in economic sectors (secondary and 

tertiary) differ across countries. The relationships between firm leverage and firm financial 

performance also tend to differ across economic sectors (primary vs tertiary, and secondary vs 

tertiary). In summary, most path coefficient relationships between firm and country specific 

attributes, and firm leverage and performance for the Malaysian and Indonesian primary sectors are 

consistently equal. On the other hand, secondary and tertiary sectors tend to reveal differences of 

the path coefficients to capital structure and firm financial performance. The relationships between 

firm leverage and firm financial performance also tend to differ. 
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Table 5-10 Multi-group analysis for between country comparison for each economic sector 
The Model shows Model A for coefficient difference between two countries grouped by each economic sector, equal standard errors assumed and unequal 
standard errors assumed. For Malaysia, the number of cases for each economic sector is: (i) N =352 for the primary sector, (ii) N =3492 for the secondary 
sector and (iii) N =2131 for the tertiary sector. For Indonesia, the number of cases for each economic sector is: (i) N =175 for the primary sector, (ii) N =1080 
for the secondary sector; and (iii) N =589 for the tertiary sector.  

 Malaysian primary vs Indonesian 
primary 

Malaysian secondary vs Indonesian 
secondary 

Malaysian tertiary vs Indonesian 
tertiary 

  [diff] Equal std. 
errors  

assumed 

Unequal std. 
errors 

assumed 

[diff] Equal std. 
errors  

assumed 

Unequal std.  
errors  

assumed 

[diff] Equal std. 
errors  

assumed 

Unequal std. 
errors 

 assumed 
Panel A          
Asset structure -> firm leverage  0.0228 0.7325 0.6503 0.0289 2.0623** 2.2959** 0.0499 2.4479** 2.3309** 
Growth opportunity -> firm leverage  0.0486 1.3514 1.1999 0.0363 2.0617** 2.4499** 0.0524 2.1699** 2.3828** 
Firm size -> firm leverage 0.0112 0.7061 0.7433 0.0028 0.3756 0.3615 0.1000 5.0828*** 5.6240*** 
Liquidity -> firm leverage 0.0653 1.2363 1.3730 0.0541 2.4979** 2.5952*** 0.0187 1.2211 1.0115 
Business risk  -> firm leverage 0.0161 0.7764 0.6946 0.0102 0.9917 1.1933 0.0005 0.0455 0.0320 
Non-debt tax shield  -> firm leverage 0.0705 1.4757 1.3780 0.0336 1.3377 1.6438 0.0232 0.8824 0.5987 
Bond market dev. -> firm leverage 0.02 0.4753 0.4138 0.0021 0.7281 0.6650 0.0043 0.2214 0.1767 
Stock market dev. -> firm leverage 0.0192 0.5168 0.5021 0.0036 0.3682 0.4337 0.0126 1.5636 1.4708 
Economic growth -> firm leverage 0.0069 0.7248 0.6025 0.0683 5.2513*** 4.0810*** 0.0583 3.4199*** 2.2937** 
Interest rate ->  firm leverage  0.0155 2.5415*** 2.0969** 0.0351 6.8265*** 5.9529*** 0.0270 5.1654*** 4.1515*** 
Inflation rate  ->  firm leverage  0.0103 0.7648 0.6330 0.0063 0.3229 0.2460 0.0113 0.4141 0.2662 
Panel B          
Asset structure -> firm performance 0.0591 1.9785** 2.0868** 0.0504 2.5516*** 3.0223*** 0.0171 0.7153 0.6099 
Growth opportunity -> firm performance 0.2167 1.6547* 1.7360* 0.0514 2.1847** 2.0003** 0.0125 0.0984 0.1113 
Firm size -> firm performance 0.0615 1.3899 1.4888 0.0252 1.3258 1.4198 0.0637 2.3813** 1.6326* 
Liquidity -> firm performance  0.0569 1.3693 1.3705 0.0044 0.2328 0.3190 0.0029 0.6827 0.4105 
Business risk -> firm performance  0.0031 0.0640 0.0777 0.0172 1.3965 1.1903 0.0003 0.0251 0.0244 
Non-debt tax shield -> firm performance 0.0564 1.0669 1.0212 0.0378 1.3377 1.3999 0.0320 0.6935 0.9470 
Bond market dev. -> firm performance 0.0032 0.0743 0.0623 0.0000 0.0062 0.0063 0.0462 2.5189*** 1.9599** 
Stock market dev. -> firm performance 0.0132 0.3395 0.3614 0.0055 0.2304 0.3210 0.0137 0.7453 0.8360 
Economic growth  -> firm performance 0.0006 0.0113 0.0109 0.0265 1.0797 1.0545 0.0104 0.9870 0.7185 
Interest rate -> firm performance 0.0156 0.2944 0.2965 0.0004 1.8907* 1.6597* 0.1041 3.5308*** 2.9013*** 
Inflation rate -> firm performance 0.0046 0.2579 0.2222 0.0147 1.1801 0.9596 0.0339 1.0451 0.6461 
           
Firm leverage > firm performance 0.0742 1.4166 1.6234* 0.1251 1.9570** 1.7713* 0.1019 0.7088 0.6021 
Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. The SST-test is used to test the significance of the differences between the path 
estimators. The null hypothesis will be rejected if the SST exceeds 1.64 (at p<0.10) or 1.96 (at p<0.05) or 2.57 (at p<0.01), i.e., the determinants of capital structure and firm financial 
performance are not equal across economic sectors 
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Table 5-11 Multi-group analysis (MGA) for economic sector comparison 
The Model shows Model A for coefficient difference between two sectors, equal standard errors assumed and unequal standard errors assumed. The Beta (β) 
coefficient is measured using resampling from the bootstrapping procedure from 5000 samples for all samples. The number of cases for each economic sector 
with the pooled data for Malaysia and Indonesia are: (i) N =527 for the primary sector, (ii) N =4572 for secondary the sectors and (iii) N =2720 for the tertiary 
sector.  

  primary vs secondary primary vs tertiary secondary vs tertiary 
  [diff] Equal std. 

errors  
assumed 

Unequal std.  
errors 

assumed 

[diff] Equal std. 
errors  

assumed 

Unequal std.  
errors assumed 

[diff] Equal std. 
errors  

assumed 

Unequal std. 
errors 

assumed 
Panel A          
Asset structure-> firm leverage  0.0486 2.6560*** 3.1934*** 0.0716 3.0141*** 4.1505*** 0.0230 2.0895** 1.9581** 
Growth opportunity -> firm leverage  0.0073 0.2751 0.3308 0.0120 0.4559 0.5212 0.0193 1.3721 1.3841 
Firm size -> firm leverage  0.0272 1.4195 1.4672 0.0052 0.1176 0.1384 0.0324 2.2152** 2.1060** 
Liquidity -> firm leverage  0.0530 2.6502*** 4.0225*** 0.0075 0.6120 0.6191 0.0605 4.7737*** 5.4023*** 
Business risk -> firm leverage  0.0028 0.1660 0.2372 0.0032 0.9360 0.7684 0.0004 0.7255 0.8549 
Non-debt tax shield -> firm leverage  0.0380 1.1421 1.0091 0.0665 1.6415* 1.6747* 0.0285 1.5339 1.4638 
Bond market dev. -> firm leverage  0.0257 0.9634 0.9835 0.0177 0.7206 0.6676 0.0080 0.5959 0.6172 
Stock market dev.-> firm leverage  0.0112 0.7288 0.8013 0.0033 0.1288 0.1274 0.0079 1.6665* 1.7246* 
Economic growth -> firm leverage  0.0305 1.5248 1.6686* 0.0270 1.2899 1.4117 0.0035 0.3264 0.3247 
Interest rate ->  firm leverage  0.0578 1.8261* 1.7289* 0.0039 0.0939 0.1077 0.0617 3.3105 3.0938*** 
Inflation rate  ->  firm leverage  0.0128 0.9361 1.2305 0.0010 0.0253 0.0367 0.0138 1.6186 1.5262 
Panel B          
Asset structure -> firm performance  0.0418 1.8013* 2.5480** 0.0085 0.3412 0.4736 0.0333 2.5810*** 2.5421*** 
Growth opportunity -> firm 
performance  

0.0547 0.9246 1.0808 0.1912 1.8505* 3.2647*** 0.2459 3.6734*** 3.0983*** 

Firm size -> firm performance  0.0087 0.2101 0.2218 0.0507 0.9995 1.6504* 0.0594 2.3136** 1.9594** 
Liquidity -> firm performance  0.0097 0.3394 0.4940 0.0254 2.1931** 1.7544* 0.0157 1.6845* 2.0044** 
Business risk -> firm performance  0.0024 0.0964 0.2009 0.0010 0.1194 0.1098 0.0034 0.3040 0.3768 
Non-debt tax shield -> firm 
performance  

0.0335 0.7865 1.0725 0.0785 1.5589 2.2301** 0.0450 1.8235* 1.7505* 

Bond market dev. -> firm performance  0.0017 0.1563 0.1929 0.0145 0.4602 0.6352 0.0128 1.2411 1.1714 
Stock market dev. -> firm performance  0.0365 0.9990 1.5880 0.0019 0.2277 0.3278 0.0384 2.2656** 2.2886** 
Economic growth-> firm performance  0.0267 1.5879 2.2438** 0.0012 0.3259 0.4746 0.0255 2.0967** 2.0210** 
Interest rate-> firm performance  0.0694 1.7815* 2.0121** 0.0802 1.9306* 2.2039** 0.0108 0.5108 0.5052 
Inflation rate -> firm performance  0.0034 0.7313 1.0657 0.0031 0.5336 0.8630 0.0003 0.0123 0.0114 
           
Firm leverage -> firm performance  0.0083 0.0928 0.1062 0.1911 1.2629 2.3961** 0.1828 3.5024*** 2.8669*** 
Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. The SST-test is used to test the significance of the differences between the path 
estimators. The null hypothesis will be rejected if the SST exceeds 1.64 (at p<0.10) or 1.96 (at p<0.05) or 2.57 (at p<0.01), i.e., the determinants of capital structure and firm financial performance 
are not equal across economic sectors. 
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5.6.4 Results of research question 4 

The results for research question four: 

“Does leverage play an indirect/mediator role between the determinants of capital structure and 

firm financial performance across economic sectors?”   

Hypothesis 6 has been proposed to examine the mediation effects across economic sectors. 

Previously, Chapter 4 specified that there are potential mediation effects between the capital 

structure determinants and firm financial performance across countries. Thus, it is also expected 

that there is also a mediation effect across economic sectors. The comprehensive test for the 

mediation effects in PLS-SEM is by following the precondition that ought to be met93 (Baron and 

Kenny, 1986; Iacobucci and Duhachek, 2003; Mackinnon et al., 1995). Zhao et al. (2010) claim that 

the requirement for mediation to exist is that the indirect effect (path: a x b) should be significant.  

5.6.4.1 Mediation effect  

A. The total effect or direct effect X Y→  relationships in mediation analysis 

As in Chapter 4, the following sub-questions proposed by Hair et al. (2013, p.223) can be discussed 

as follows94. The first sub-question (without mediator) is to examine the relationship of total effect 

of X on Y in order to see if mediation exists, even though this is not necessarily the case. Recent 

studies on mediation (Hayes, 2009; Mackinnon et al., 2000; Shrout and Bolger, 2002; Zhao et al., 

2010) provide arguments to bolster this issue. This work shows that it is not necessary to have a 

significant relationship between X and Y for mediation to exist. Hair et al. (2013) show that 

mediation still exists even though there is no significant total or direct effect – this will be discussed 

shortly. In addition, the total effect relationship between the X and Y path c (Appendix C of Table 

C-6) is inconsistent with the relationship result for path c’ (after inclusion of the mediator)95. For 

example, the path c’: relationship of asset structure (pooled tertiary sector) to performance is 

significant (t=1.975, Table 5.7), but not for the total direct effect path c (t=0.272, Appendix C of 

93 The precondition for the mediation effects in PLS-SEM has been discussed in Chapter 4. 
 
94 The first sub-question is to see the significant total direct effect patch” (without mediator variable) and the second 
sub-question is to see the significant indirect path “a” and “b” after controlling the mediator variable.  
 
95 The total effect of X on Y can be expressed as the sum of direct (c’) and indirect effects (ab): c= c’+ab. A simple 
example of the mediation model (Figure 3.1) shows how variable X’s causal effect can be assigned onto an indirect 
effect (ab) on Y through M and direct effect on Y (c’). Path a represents the effect of X on M (mediator), and path b 
represents the effect of M on Y partially out the effect of X. All these paths were quantified with unstandardized 
regression coefficients. 
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typology of mediation in Chapter 4, the framework for mediation analysis results (Figure 5.3) show 

that for most sectors the type of mediation can be considered as “competitive” and “indirect-only 

mediation”. Only one case shows as “complementary mediation”. This study will provide the 

possible evidence behind these types of mediation and will discuss the practical implications, and 

the implications for theory building.   

A. Competitive mediation: Let us first consider the reporting of “competitive mediation” for the 

Indonesian secondary sector for the interrelationships among economic growth, firm leverage and 

firm financial performance (Figure 5.3). I find that the mean indirect effect from bootstrap analysis 

is negative and significant (a x b = -0.0139), with a 95% confidence interval (CI) at 2.008 (Table 

5.12). In the indirect path, ab, a unit increase in economic growth increases firm leverage by 

a=0.086 units; b=-0.162, thus, holding economic growth constant, a unit increase in firm leverage 

reduces firm financial performance by 0.162 units. The direct effect path c’ (0.0626) is also 

significant (t=2.81); holding firm leverage constant, a unit increase in economic growth increases 

firm financial performance by 0.0626, perhaps sensible effects. Since multiplying the paths: a x b x 

c (-0.00087) is negative, it is considered to be “competitive mediation” and the size of the effect has 

become negative, VAF=-0.28. Research on mediation (Cliff and Earleywine, 1994; Collins et al., 

1998; Davis, 1985; Hair et al., 2013; Mackinnon, 2000; Mcfatter, 1979; Shrout and Bolger, 2002; 

Tzelgov and Henik, 1991; Zhao et al., 2010) provides evidence that in “competitive mediation” the 

size of the effect (VAF) will become larger than one, or in some instances even negative; and this 

can no longer be interpreted. This study contributes to evidence that the economic sectors 

(secondary and tertiary sectors) for the mediation effect of leverage between specific attributes and 

firm financial performance hold no interpretation for the size of the effect (Figure 5.3; VAF>1 or –

ve). This situation indicates that firms will use higher levels of debt in their financing operations 

when there is higher economic growth. However, high leverage may not necessarily lead to 

increased performance. A similar argument applies for other model economic sectors 

interrelationships with specific attributes, firm leverage and firm financial performance for 

“competitive mediation” effects (see Figure 5.3). 

Implication: The inconsistent sign of the indirect and direct effects is possible because of the other 

omitted mediators and this can gain information for theory building – this will be discussed shortly. 

In the above case (EG LEV FPP)→ → , the simultaneous model turns to an inconsistent sign of the 

direct and indirect effects. The indirect effect is: (EG LEV FFP )↑ ↑ ↓ , but the direct effect is 

(EG FFP )↑ ↑ . Rucker et al. (2011) and Zhao et al. (2010) suggest that the total effect might 
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possibly reflect two or more omitted mediators with different signs. They recommend first seeking 

the same sign for the total effect. For example, if the total effect is positive (negative) then at least 

one omitted mediator is positive (negative). In addition, the unexplained sign of the direct effect (c’) 

can also be a boon to theory building. Take, for example, the Malaysian tertiary sector’s 

interrelationships with asset structure, firm leverage and firm financial performance. In Figure 5.3, 

the direct effect c’ (-0.021) AS FFP↑ ↓  is negative and significant (t=2.04) and the indirect effect 

ab is positive and significant AS LEV FFP↑ ↑ ↑  (a x b = 0.0137; path a=0.0824, t=8.91 and path 

b=0.1665, t=2.69).The bootstrap value of the mediation effect with 95% CI is significant: t=2.585 

(Table 5.12). Therefore, the direct path c’ is the “unexplained” sign for the X Y→  relationship. 

This is because there is good reason to expect a positive relationship, but sometimes this might be 

missing in the model97. Thus, the sign of the mysterious “direct effect” (negative sign) has an 

exploratory value for theory building (Rucker et al., 2011; Zhao et al., 2010). Normally, the 

relationship of the direct effect should be clear, but there are some cases where it is theoretically 

often unclear. Take the above example of asset structure attributes. Theory, particularly the Trade-

Off Theory and Agency Theory, posits that high asset structure (X) has a higher capacity to employ 

debt (M) and, thus, high debt capacity tends to increase performance (Y), AS LEV FFP↑ ↑ ↑  (see 

Figure 5.3). This is consistent with the theories. A firm with high tangible assets tends to have a 

good reputation for getting funds since the assets act as strong collateral value used as a guarantee 

for external debt. External funds can generate a profitable project resulting in increased 

performance. Thus, the results show that the debt level acts as a bridge between the asset structure 

and performance for the positive indirect effect. Obviously, however, a high level of assets leads to 

low performance, creating a negative direct effect c’, AS FFP↑ ↓ . In theory, a firm with high 

tangible assets that are considered productive resources is able to boost production, product quality 

and enhance financial performance. So, the relationship of asset structure and performance is 

expected to be a positive direct effect c’- but the result shows that it is not necessarily the case 

(negative sign). Although the mediated paths a x b is positive (consistent with the theory), it would 

not undermine the theory if the debt level did not perfectly mediate the effect of asset structure on 

performance - because the direct effect is significantly negative. So, it can be claimed that such a 

“direct path” is often because of omission of one or more hidden mediators from the model that 

match the revealed sign of the direct effect (Rucker et al., 2011; Shrout and Bolger, 2002; Zhao et 

97 The higher tangible assets are a signpost of the security for lenders that act as collateral; these indicate a good 
reputation for getting funds, and thus are useful for a profitable project leading to the generation of more returns. This 
statements has been demonstrated previously in Chapter 4. 
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al., 2010). Future work will need to be done to develop accounting theory for the direct effect as 

well as other mediators which might contribute to the “negative sign”. 

B. Complementary mediation: Complementary mediation occurs when both the indirect effect path 

a x b and c are significant, and multiplying all coefficients a x b x c gives a positive value. For 

example, in Figure 5.3, the pooled secondary sector for the interrelationships of asset structure, firm 

leverage and firm financial performance the indirect effect a x b is significant and negative ab=-

0.0046 (a=0.0675, b=-0.0677). The direct effect is also significant and negative c’=-0.0542. Thus, 

multiplying the coefficients of the indirect and direct effects (a x b x c = 0.00025) is positive with a 

significance level of 95% CI by bootstrap analysis (t=2.266, Table 5.12). This condition is 

considered complementary mediation (the sign of the indirect and direct effects has the same 

direction).  

Implication: The magnitude of the effect (VAF) can be interpreted because of the consistent sign 

coefficient between the indirect and direct effects. The implication for this type of mediation is 

similar to that for competitive mediation.   

C. Indirect-only mediation: This type of mediation is such that indirect effects can exist in the 

absence of significant total and direct effects (Rucker et al., 2011; Zhao et al., 2010). Recent studies 

have demonstrated that a significant indirect effect can occur even when there is no sign of a 

significant effect of total c or the direct effect c’ is detectable (Hair et al., 2013; Rucker et al., 2011; 

Zhao et al., 2010). This study also contributes to the case for “indirect-only mediation”. Take, for 

example, the Pooled secondary sector interrelations of growth opportunities, firm leverage and 

performance (Figure 5.3). The total effect of growth opportunities (X) significantly affects firm 

financial performance Y (c=-0.0703, t=7.39 – Appendix C of Table C-6). When both X (growth 

opportunities) and M (firm leverage) were included as predictors of performance (Y), M contributes 

to significance (b=-0.0677, t=2.31), whereas X did not (c’=-0.0094, t=0.36). The relationship of X 

to M remained significant (a=0.9006, t=4.42). A bootstrap 95% CI indicated that the indirect effect 

through M is significant, a x b = -0.0609, 95% CI: t=2.347 (Table 5.12). Another example is the 

interest rate. The evidence of an indirect effect is detectable even though total and direct effects are 

absent. In the Malaysian tertiary sector, the simultaneous relationships present an indirect effect 

significant at 95% CI: t= -2.419 (Table 5.12). In Figure 5.3 the effect of interest rate (X) on firm 

leverage (M) is significantly negative (a=-0.0439, t=4.75), and the effect of firm leverage (M) on 

performance (Y) is significantly positive (b=0.1665, t=2.69), but the total effect c (t= 0.85- 

Appendix C of Table C-6) and direct effect c’ (t=0.12, Figure 5.3) are not significant. This means 
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that when the country (Malaysia) has a lower interest rate, companies are prone to employ high firm 

leverage because they are faced with low default risk and hence increase their performance. This is 

consistent with the low business risk in the tertiary sector, which is related to the interest rate 

attribute. For this reason, a country that has a low interest rate and supports a firm that has low 

volatility of earnings will post low financial distress, and, as a result, will perform well. On the 

other hand, if a firm employs high debt when the cost of borrowing is high this would cause a 

decline in its performance. This is because greater external financing creates high business risk. 

This situation is sensible for the case of the Indonesian secondary sector (see the mediation model 

for the interest attribute in Figure 5.3). 

Implication: Rucker et al. (2011) claim that“…overemphasizing the X Y→  relationship before or 

after controlling for a mediator can lead to misleading, or even false, conclusion in theory testing”. 

Others writing on the topic of mediation also discuss this statement (see Hair et al., 2013; Hayes, 

2009; Mackinnon, 2000; Mackinnon et al., 2002; Shrout and Bolger, 2002; Zhao et al., 2010). 

Baron and Kenny (1986) argue that a significant c (total effect-without mediator) has been viewed 

as a necessary condition for mediation to occur. If the c coefficient is not significant, the causal step 

is no longer to seek for an indirect effect. Thus, this will lead to drawing a conclusion of no indirect 

effect existing and no account for the overall effect to mediate98. However, if c is significant, then 

there is a proposed mediator and the case of the X Y→ relationship in a causal model will be 

introduced as c’ (direct effect). After the indirect effect has been found, the report of the mediation 

effect will be accounted for perfectly, completely, or full mediation (Recent work recognises this as 

indirect-only mediation) if the direct effect c’ is not significant99. Recent work (Hair et al., 2013; 

Hayes, 2009; Mackinnon, 2000; Mackinnon et al., 2002; Shrout and Bolger, 2002; Zhao et al., 

2010) provides new evidence and concludes as the same argument with my finding that mediation 

can occur even in the absence of a significant total effect c or direct effect c’. As a result, it is not 

necessary to first perform the total effect c for the mediation effect100. The distinction for “indirect-

98 This argument cannot hold as I have robust findings that the absence of total and direct effect can also enable 
mediation to exist. 
 
99 Contrarily, if the typical report is for a remaining significant direct effect c’, it will be accounted as partially 
mediation (Recent work recognize this as “complementary mediation”). Baron and Kenny  (1986) define “competitive 
mediation” as a no mediation – a ticket to the file drawer. Recent authors provide evidence on this matter and prefer the 
alternative term for mediation (see the earlier discussion on the typology of mediation). The implication for partial 
mediation is clear for a suggestion of other indirect effects that could (or probably must) be further empirically 
examined. See the previous discussion on competitive and complementary mediation.  
 
100 See Rucker et al. (2011) for the comprehensive arguments and reasons that possibly happen in detecting indirect 
effects even when c and c’ are not significant. They claim; (i) that measurement precision (i.e., size of the standard 
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only mediation” (or full mediation) has been influential for the development of practical and 

theoretical implications that can be concluded in two ways. First, for a simple mediation model (one 

mediator), it suggests that there is no need for further testing for indirect effects as the process of 

X Y→ has been completely explained (Baron and Kenny, 1986; Hair et al., 2013; Zhao et al., 

2010). Zhao et al. (2010) declare that such a case of identified mediator is consistent with the 

hypothesized theoretical framework. Second, Mackinnon et al. (2000) and Rucker et al. (2011) 

acknowledge a possible suppressor effect (S). Mackinnon et al. (2000) describe the term suppressor 

effect as “a variable which increases the predictive validity of another variable (or set of variables) 

by its inclusion in a regression equation”. This means that omission of the suppressor variable 

would undermine the total effect c. Evidence from previous studies signpost that accounting for the 

suppressor variable will enhance the predictive accuracy of other variables in an equation. Thus, 

identification of a suppressor effect might give a better understanding and could improve the 

mediation model101 (Mackinnon et al., 2000; Mcfatter, 1979). The omission of the suppressor 

variable might weaken the effect of X on Y. The suppressor variable (S) might be able to produce 

both total and direct effects to be significant. The implication of the suppressor variable (S) is that 

instead of the researcher believing no total effect and claiming full mediation, the researcher might 

tend to ponder the possibility of an omitted variable being suppressed in the model. As a result, the 

researcher could not simply use the term of “full” or “partial” mediation because it could lead to 

misleading, or even false, conclusions in theory and practice.  

Finally, in this study, the implication of mediation effects can be summarized as follows: (i) 

“competitive” and “complementary” mediation is likely to involve the omission of a mediator (i.e., 

one or more hidden mediators from the model that match the revealed sign of direct effect). The 

inconsistent sign between direct effect (c’) and indirect effect (ab) or unexplained direct effect (c’) 

is a guide for future research and a silver lining for theory building in seeking alternative mediators; 

(ii) “indirect-only” mediation identification is consistent with the theoretical framework and there is 

no need to further test for an indirect effect because the process of X Y→  has been assumed to be 

completely explained (Baron and Kenny, 1986; Hair et al., 2013; Zhao et al., 2010). This 

implication may be seen if the indirect effect (axb) and the total effect c have the same sign (i.e., all 

error), (ii) strength relationship of an independent variable on a mediator than on the dependent variable lead to stronger 
indirect effect than total effect and (iii) sample size. 
 
101 McFatter (1979) investigates the suppressor effect (S) for the role of intelligence on task performance. Intelligence 
(X) is associated with greater ability (M) and thus boosts performance (Y). The total effect of intelligence (X) and 
performance (Y) appear to be zero (not significant) without inclusion of the suppressor effect (S). Then, after including 
the suppressor variable (task boredom), both the direct and total effect are significant – it is expected that intelligence 
(X) faced with high task boredom (S) would consequently harm the performance (Y).  
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indirect-only mediation in Figure 5.3). However, the Indonesian secondary sector’s interrelationship 

with growth opportunities, firm leverage and performance has opposite signs for the indirect (axb) 

and total effect c. Thus, the identification of a suppressor effect might give a better explanation and 

could improve the mediation model.  
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Table 5-12 Mediation test analysis results (all leverage) 

  Pooled Malaysia Indonesia 
  Secondary sector Tertiary sector Tertiary sector Secondary sector Tertiary sector 
  Bootstrap Sobel Bootstrap Sobel Bootstrap Sobel Bootstrap Sobel Bootstrap Sobel 
Path mediating effects t-stats t-stats t-stats t-stats t-stats t-stats t-stats t-stats t-stats t-stats 
Asset structure -> leverage  -> firm performance  -2.266*** -2.211** 2.404** 2.25** 2.585*** 2.563*** -1.829* -2.156** 1.747* 1.64* 
Growth opportunities-> leverage->firm performance  -2.347** -2.264** 2.375** 2.338** 2.711*** 2.693*** -2.477** -2.523** 1.688* 1.701* 
Firm size -> leverage -> firm performance 2.106** 1.842* 0.4169 0.331 -1.632 -1.023 -0.071 -0.079 1.688* 1.615 
Business risk-> leverage -> firm performance 0.4466 0.479 0.8439 0.673 0.953 0.702 1.044 1.028 0.2835 0.204 
Liquidity-> leverage -> firm performance  2.225** 2.119** -0.2259 -0.189 -0.167 -0.119 0.797 0.772 0.9134 0.788 
Non-debt tax shield -> leverage -> firm performance 1.732* 1.954** -1.2944 -0.833 -2.280** -1.854* 0.981 1.064 -0.0632 -0.037 
Inflation -> leverage -> firm performance 0.736 0.693 1.252 1.066 1.123 0.849 -0.323 -0.339 0.5345 0.393 
Interest rate-> leverage -> firm performance  1.076 1.147 -2.250** -2.028** -2.419** -2.308** -2.008** -2.118** 1.5355 1.377 
Economic growth  -> leverage -> firm performance 1.341 1.45 -1.747* -1.408 -1.622 -1.285 -2.137** -2.008** 1.5383 1.208 
Stock market dev. -> leverage  -> firm performance  1.436 1.319 0.8742 0.675 1.143 0.857 0.095 0.101 -1.1284 -0.868 
Bond market dev. -> leverage -> firm performance  1.815* 1.765* -1.651* -1.401 -1.727* -1.387 -0.389 -0.399 -0.7996 -0.63 
***,**,* means statistically significant at the 1, 5 and 10 per cent levels, respectively, using standard errors that have been generated from the 5000 random bootstrapping procedure 
samples (with replacement). Hair et al. (2013) recommends for the t-value 1.96, p<0.05 for the mediation effects, thus, this study will selecting the one with high confidence level 
(α=0.05 or 0.01). The null hypothesis will be rejected if the t-value exceeds 1.96 (at p<0.05), i.e., there is no mediating/indirect effect between the determinants of capital structure 
and firm financial performance.  

 
       Note: The mediation tests are measured as follows:  

i. The bootstrap t-statistic is measure by
emp

wt =
se(w)

where: temp is the empirical t-value, w is the original PLS estimate of a certain path coefficient, and se(w) is the  

                          bootstrapping of the standard error. This significance test estimates are claimed to perfectly suit the PLS-SEM technique ((Hair et al., 2013; Preacher and Hayes, 2008) 

ii. The Sobel test (1982) is measured by where: the a and b are the original samples of the path coefficient values, 
2
aS  is the standard error for the path 

coefficient a and 
2
bS  is the standard error for the path coefficient b. 
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Figure 5-3 A framework of mediation analysis results 
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5.7 Conclusion 

The key objective of this study was to empirically test the comprehensive simultaneous 

interrelationships between countries, economic sectors, capital structure and performance. To date, 

this is the first study to examine the relationships between those factors, especially involving 

mediation and the equality of coefficient effects in different sectors. Normally, the extensive capital 

structure literature looks at the concept of direct effect relationships X Y→ (i.e., capital structure 

determinants) and this is a clear concept that has been understood among all researchers. However, 

in respect to economic sectors, it is often unclear how capital structure determinants (X) affect 

performance (Y) directly and how the concept of direct effect X Y→ can be labelled the “effect to 

be mediated”. Traditional cause and effect relationships let us say X and Y do not normally 

consider the effect of the mediation variable. My study specifically allows for this “mediation” to 

define the causal relationship between X and Y. I find that some determinants of capital structure do 

not only directly enhance firm financial performance. Firm financial performance is also influenced 

by how leverage from the product category in the particular sector has been financed.  

 I find different correlation effects of leverage and firm financial performance between the sectors; 

that is, there is a negative correlation effect for the secondary but positive correlation for the tertiary 

sector. It should be well understood by financial managers within the sample in the secondary sector 

that borrowing does not necessarily lead to high performance as stated in the asymmetric 

information theory. However, it could contribute to low performance as stated in agency theory. 

This is assumes that the high debt leads to high pressure for managers to perform (less waste of 

resources and high effort) by giving incentive to shareholder to invest in risky projects other than 

those preferred by bondholders. Thus, agency costs increase due to a divergence in the best interests 

of shareholders versus bondholders. My results suggest that the tertiary sector seems to be better in 

dealing with moral hazard and in accommodating risk. 

I find that firm leverage in the secondary and tertiary sectors plays an important role in the 

mediation effect between capital structure determinants (i.e., asset structure, growth opportunities, 

firm size, liquidity, non-debt tax shield, interest rate and economic growth) and firm financial 

performance but not significant for the primary sector. I find that mediation in the secondary sector 

is mostly in the form of the negative indirect effect, whereas it is positive indirect effect in the 

tertiary sector. The negative indirect effect indicates that the firm will not necessarily perform well 

even though the firm has high leverage employed and favorable firm and country-specific factors. 

For example, for a firm that has a high level of tangible assets, the tendency to employ debt will be 
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high, and consequently, high debt employed leads to a lower performance (indirect effect ab is 

negative) (see example of asset structure in secondary sector in Figure 5.3). This suggests that the 

secondary sector might be using inappropriate amount of debt which causes the low performance. 

Also, I observe that the secondary sector has been more seriously affected by the financial crisis 

compared with the other sectors. This result is reflected in the Indonesian sample, particularly in the 

year 1997-1999 and 2007 to 2010. Most of the data set during these crisis years produces the high 

negative firm value, especially for the automobile, construction and industrial metal industry. The 

implication clearly indicates that the Indonesian government should introduce policies that enhance 

competitive advantage for the secondary sector. The Indonesian government should also strengthen 

bankruptcy law in order to have a better future growth and to minimize the bankruptcy risk and firm 

financial distress. Thus, the activity within the sector suggested growing through new innovative 

mechanism or less risky routes (if it is necessary use lowest risk debt or safest security).  

The positive indirect effect indicates that firm performance is enhanced by having high debt 

financing and high level of firm and country- specific factors. For example, as I observed in 

Malaysian tertiary sectors, when the firm has good asset structure and growth opportunities, the 

firm tends to increase the debt level and consequently lead to a better performance. The firm is able 

to maximize their performance by minimizing their cost of financing through the appropriate 

amount of leverage. The results of this study suggest that the Malaysian tertiary sector is able to 

mitigate the agency problem, and is better in dealing with the financial distress and risk. The legal 

protection in Malaysia is efficient (i.e., high shareholder right, high creditor right and develop of 

bankruptcy law) compared to Indonesia. I highlight the essentiality of mediation in the capital 

structure arena to the extent of capital structure determinants and performance in different economic 

sectors. Thus, mediation analysis should consider this into account because it may contribute well to 

further practical and theoretical development. The contribution of this study is to help the firm 

manager to make a good decision on the proportions of their capital structure.  

A closer examination of the data showed that in the economic sector, I find robust results that there 

are not just positive and negative direct effects, but also positive and negative indirect effects102. To 

be specific, the different capital structure determinants (X) can be either a positive or a negative 

102 A positive direct and indirect effect can be explained as follows. The relationship of firm size (X) does not 
significantly directly affect performance (Y) positively. However, the relationship of firm size (X) and performance (Y) 
has a positive indirect affect through a mediator variable (M), and the net effect becomes zero (total effect X Y→  is not 
significant). Take, for example, the negative effect between X M→  (path a) and M Y→  (path b), so the indirect effect 
(paths: a x b) will be positive. The negative indirect effect can be seen in Section 5.6.4.1, in the example from the 
competitive mediation.  
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direct effect on performance (Y) and also the indirect effect of capital structure determinants (X) on 

performance (Y) through firm leverage (M) can be either positive or negative. In addition, including 

the mediation variable (M) in the analysis can change the direction of the direct effect between 

capital structure determinants (X) and firm financial performance (Y). The concept of direct effect 

would be misleading if we just draw conclusions on the direct effect results when it is actually other 

variables (i.e., mediators) that have intervened in the direct relationship and consequently can 

change the magnitude, sign and significance level. The type of mediation ought to be properly 

classified in a mediation tree (Figure C-1 in Appendix C). Moreover, consideration of the 

unexpected direct effect c’ is pursued for the possibility of an omitted second, or more, mediator 

variable. The result provided in this study gives a meaningful guide for future research in 

speculating about the meaning of unexpected direct effects c’. I give a valuable contribution to the 

literature on how to identify the attributes from the perspective of capital structure study related to 

firm leverage and performance in different economic sectors. Further analysis using Partial Least 

Square-Multi-Group Analysis (PLS-MGA) for the two countries’ equality in their parameter 

estimates was completed. I find that most of the Malaysian and Indonesian primary sector shows 

consistent equal effects in their financing structure and firm financial performance. However, the 

secondary and tertiary sectors tend to reveal differences in their capital structure and firm financial 

performance. I report novel evidence that each economic sector has different relationships between 

capital structure determinants and firm financial performance. 
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Chapter 6 

Conclusions, Summary and Directions for Future Research 

6.1 Introduction 

The results presented in this thesis provide evidence from Malaysia and Indonesia, both of which 

have different legal frameworks, financial orientation and institutional environments in their capital 

structure determinants103. This thesis introduced the innovative method of Partial Least Squares, 

which is a variance based Structural Equation modelling (PLS-SEM) method to examine the 

simultaneous impact of capital structure determinants, firm leverage and firm financial performance 

across countries and economic sectors. The conceptual structure of PLS-SEM has been explained in 

Chapter 2 to serve as an outline of how the research methodology was performed, for example, how 

the PLS algorithm works, the PLS-SEM characteristics, the model specification, i.e., reflective and 

formative, the measurement items and data analysis. The introduction of the PLS-SEM for the three 

essays provides a silver lining in capital structure study because it can help: (i) detect the overall 

model structure in the relationships between variables; (ii) identify the underlying correlational 

pattern (indicators) shared by the variables in order to test the theoretical models, and (iii) eliminate 

or identify items for improvement, such as redundant or irrelevant variables. 

6.2 Results from Chapter three 

Chapter 3 (essay one) provides evidence when hypothesising mediation or causal relationships in 

the capital structure study; PLS-SEM is better than traditional regression analysis (Baron and 

Kenny’s (1986) approach). I also find that simple and multiple-item scale models are consistent as 

well as exhibiting factorial construct validity in PLS-SEMs but not for Baron and Kenny’s (1986) 

regression technique. I note the important findings that PLS-SEM simultaneous pattern are free 

from contradictions for mediation t-statistics test. I also find that PLS-SEM can minimize the 

problems in the literature when dealing with multiple indicators. I find that the nonparametric test is 

more powerful (i.e., the PLS-SEM technique) than parametric counterparts (i.e., OLS regression) as 

evidenced by the results of the Sobel test (parametric approach) and bootstrapping (non-parametric 

approach). I also strongly suggest using PLS-SEM for a single simultaneous model (single-item 

scales) in testing a causal relationship to embrace the practical implications for each item/indicator. 

103 The financial orientation in Malaysia is market oriented while in Indonesia it is bank oriented (Demirgüç-Kunt and 
Maksimovic, 2002, p. 342). The legal origin of the two countries also differs in terms of common and civil law. 
Malaysia is influenced by British Commonwealth common law while Indonesia is influenced by English civil law (La 
Porta et al., 1998). 

 154 

                                                           



6.3 Results from Chapter four 

Chapter 4 (essay two) provides evidence that Malaysian firms use debt as a control mechanism to 

maximize performance in line with the AT and TOT. Thus, I find that this contradicts the results for 

developed countries (Rajan and Zingales, 1995; Ramadhan et al., 2012; Titman and Wessels, 1988) 

and the POT. However, using three different models, i.e., all leverage, book and market leverage, I 

find no robust relationship exists between firm leverage and firm financial performance in the 

pooled and Indonesian samples. In an aspect where no study has been done before, I find that 

capital structure determinants do not just directly significantly affect firm financial performance in 

Malaysia, but also mediate through firm leverage. Even though most attributes show a significant 

direct effect, only a few attributes were found to be mediated by firm leverage, i.e., asset structure, 

growth opportunities, non-debt tax shield, and interest rate. The attributes being mediated are 

examples of “competitive mediation” except for interest rate, which is “indirect-only” mediation. 

My findings give a clear understanding that those attributes are important for managerial financing 

decisions in enhancing firm financial performance. I find that there is a point where performance 

could diminish when the average leverage is above about 45%. I suggest that this is a possible effect 

of the AFC and GFC and probably of inappropriate use of debt. A company that uses high leverage 

may face a high risk of debt with the obligation of consistent interest payments. I find the positive 

indirect effect of asset structure and growth opportunities attributes have been understood in the 

nature of the TOT and POT and thus can reduce the agency cost of debt. I also find that the effect of 

interest rate on firm financial performance is fully mediated through firm leverage. Managers 

should expect to have high leverage during low interest rate times in order to gain high firm value. 

By splitting the data set, I also provide evidence that some of the impact of firm- and country-

specific attributes on firm leverage and performance differs in terms of sign, magnitude and 

significance level in Malaysia and Indonesia. The attributes of firm leverage that are significantly 

different across countries are firm size, liquidity, economic growth and interest rate at a significant 

level (p<0.01). Asset structure, firm size and interest rate influence performance differently across 

countries. A closer examination of the data showed that the effect of firm size on firm leverage is 

much higher in Indonesia than in Malaysia. However, liquidity exerts a greater influence on firm 

leverage in Malaysia than in Indonesia. This leads to firm size having a significant effect on firm 

leverage but not for liquidity in Indonesia, and vice versa for the Malaysian sample. The 

implications are that Indonesian firms are assumed to be more diversified, less susceptible to 

bankruptcy, have high liquid assets and thus can afford a high level of leverage. The result of the 

positive significant correlation for Indonesian liquidity on firm leverage contradicts the results 

reported for most developed countries and capital structure theories, i.e., AT and POT (De Jong et 

al., 2008; Deesomsak et al., 2004). In contrast, this is not the case for Malaysia because aside from 
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an insignificant effect, Malaysian firms are in line with POT such that the larger the firm, the lower 

the leverage level. Information asymmetry is less a problem for a large firm, and this implies that 

the more cash and liquid assets the firm has, the less debt it keeps. This is because of the negative 

significant relationship between liquidity and firm leverage in Malaysia that is consistent with 

conventional theories (POT and AT). Thus, the disparities of coefficient sign and significance level 

of firm size on firm leverage across countries (Malaysia and Indonesia) influences the different 

effects of firm size on performance. That is, a large firm’s position leads to greater performance in 

Malaysia but not in Indonesia. I also discover that the relationship of asset structure and firm 

financial performance also differs between the countries. The reason is probably the result of the 

significant effect through the interaction of liquidation value, firm size and growth opportunities on 

firm financial performance in Malaysia; these do not apply in the Indonesian sample. Moreover, 

macroeconomic factors such as economic growth and interest differ in both countries in the way 

that Indonesian firms tend to choose a high debt ratio compared to Malaysian firms when there is 

high economic growth and high rate of borrowing. The evidence is obvious because the consistent 

nature of the descriptive statistics in Indonesia show that the result of high debt leads to good 

performance. This can be shown with the result of the positive relationship between firm leverage 

and firm financial performance. However, Malaysia shows a negative effect of economic growth 

and interest on firm leverage. Thus, I suggest that Malaysian firms should operate in alignment with 

economic conditions. I observe that when managers keep their debt level at an appropriate level 

during marginal economic growth and interest rates, the firm value improves. This contradicts the 

implicit assumption of international studies that capital structure determinants are equal across 

countries (Booth et al., 2001; Deesomsak et al., 2004; Giannetti, 2003). 

6.4 Results from Chapter five 

Chapter 5 (essay three) extends evidence from the previous essay about the mediation effect that the 

corporate leverage effect on performance in the production sector plays an important part. I find that 

firm leverage plays a mediating effect in the secondary and tertiary sectors but not in the primary 

sector. I find different correlation effects between firm leverage and performance within two 

sectors, a negative correlation for the secondary sector and a positive correlation for the tertiary 

sector. The reason for different correlations between these two sectors could be the preference to 

use outside funds over retained earnings for further growth but turn out to dampen the value for the 

secondary sector, whereas the tertiary sector can keep the value high. I posit that sector production 

sets its strategy differently, where the secondary sector behaves more in line with the POT whereas 

tertiary sector is more in line with the TOT. Although the average performances for both sectors are 

identical, firm leverage in the secondary sector is slightly higher (46%) than in the tertiary sector 

(44%). Thus, I assume that there is some point that, by increasing debt supply, the secondary sector 
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does not maintain its value compared with the tertiary sector. I discover from the sample data that 

the average earnings and net profit margin (NPM) for secondary sector are higher than for the 

tertiary sector. Maybe because of assuming that high earnings and profit can be hedged against 

default risk, managers from the secondary sector tend to demand high external financing and 

consequently this does not lead to high performance. Another reason for different correlations 

between these two sectors could be due to the effect of the AFC and GFC. The unprecedented rapid 

growth of the secondary sector (i.e., automobile parts, industrial metals, construction, electrical 

equipment, etc.) and its share of GDP plays an important role in the Malaysian and Indonesian 

economies, so the crises might have a high impact on the negative correlation between firm 

leverage and performance in that production sector. The negative correlation in the secondary sector 

shows that a high debt level is not optimal because it lowers performance thus, a high debt level 

leads to financial distress and bankruptcy costs. This is important since that may erode the 

reputation and brand image and result in a loss of confidence by investors in the company. I suggest 

that attention to the asset structure and growth opportunity attributes, as in the TOT and POT, for a 

positive relationship on firm leverage does not necessarily lead to high performance for the 

secondary sector.  

Of the four attributes (i.e., asset structure, growth opportunities, non-debt tax shield, and interest 

rate) that have been found to be mediated (see essay one), firm size, liquidity and economic growth 

also are important attributes for the mediation effect. The positive indirect effect of firm size and 

liquidity is consistent with the POT and AT. I also find that, besides the interest rate attribute 

categorized as “indirect-only” mediation (see essay one), firm size and growth opportunities in the 

secondary sector also lead to this typology. I also find that one model from the asset structure 

attributes in the secondary sector has a positive direct and indirect effect (complementary 

mediation). My findings also show that there are not just positive and negative direct effects, but 

also positive and negative indirect effects. There are four implications of these different mediation 

effects. First, the difference of the path coefficients of firm leverage and firm financial performance 

across sectors (secondary and tertiary) might lead to positive and negative indirect effects. Second, 

the situation of complementary mediation that occurs in the secondary sector results in positive 

direct and indirect effects that are consistent with the TOT. Third, competitive mediation occurs in 

the negative indirect effect: the direct effect of X on Y is negative (positive) and the indirect effect 

of X on Y through M is positive (negative). The inconsistent sign of the indirect and direct effects 

could possibly be due to other omitted mediators and this can provide information for theory 

building. I identify this occurrence from the attributes of asset structure, growth opportunities and 

non-debt tax shield in the tertiary sector, and attributes of liquidity and economic growth in the 

secondary sector. Fourth, the absence of a significant total effect c or direct effect c’ implies that the 
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direct effect ( ) is completely explained through firm leverage (mediator variable). This is the 

indirect-only mediation. However, if the indirect effect (axb) and the total effect c have opposite 

signs, there might be a possible suppressor effect for explaining the theoretical framework. 

The understanding of the mediating effects of leverage provides clear evidence concerning how and 

what capital structure determinants affect performance via leverage. This may provide guidance to 

investors, issuers, government, corporate practitioners and academician to make appropriate capital 

structure decisions that can enhance firm performance.  

In Malaysia and Indonesia, the respective governments need to institute policies for the secondary 

(automobile, construction, industrial metal) and primary sector that will enable them to have a better 

and sustainable competitive advantage. The secondary sector in particular needs special attention as 

it seems to have been strongly affected the recent financial crises. This is because, I observed there 

is some point that performance could diminish when the average debt level is above 45% due to the 

possible effect of the AFC and GFC and probably of inappropriate use of debt. In addition, the 

government should strengthen bankruptcy laws for a better future growth and also to minimize the 

bankruptcy risk and financial distress among these sectors. Thus, I provide information that the 

government in Malaysia and Indonesia should focus more on the secondary sector such as the 

development of a modern, dynamic and relevant regulatory framework, the facilitation of the 

growth of such interest schemes, a simplification of the relevant laws and procedures for capital 

rising and the enhancement of a governance framework.  

The negative coefficient between leverage and firm performance indicates that firms in general, use 

more debt inappropriately in their capital structure. Thus, this overleveraging negatively affects firm 

performance. As stated in the previous literature, underestimating the bankruptcy costs of 

liquidation or reorganization, or the aligned interest of both managers and shareholders, may lead 

firms to have more debt in their capital structure than they should (see, for example, Harris and 

Raviv, 1991). The increased use of debt causes conflict between the shareholders and debt holders, 

which results in an underinvestment problem. The financial distress caused by high leverage leads 

the firm to react quickly in cutting dividend payments, restructuring debt and bankruptcy and laying 

off employees and consequently leading to low performance. Therefore, in this case, it is also not 

possible to recommend high gearing to the financial manager within the sample in the secondary 

sector. Interestingly, activity within the secondary sector suggests growing via new innovation, less 

risky routes (if it is necessary use lowest risk debt or safest security). 

In addition, the Indonesian government needs to develop their bankruptcy law, especially in 

secondary sectors in order to allow the bank to manage the risk of default through appropriate 
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collateral value and capital assets arrangement. This is because the Indonesian secondary sector 

shows a negative effect between leverage and firm financial performance. Thus, the development of 

bankruptcy law may help firms utilize the appropriate level of debt. For example, the Indonesian 

government should develop their rule of law or providing the same level of legal protection between 

shareholder right and creditor right. Also, the government (i.e., the Indonesian Department of 

Insolvency) needs to monitor closely the amount of debt employed and their performance especially 

in the secondary sector. Based on the data provided by Doing Business Report 2013, Indonesia is 

not as efficient as Malaysia in terms of recovery from insolvency as it is ranked 148th out of  183 

economies while Malaysia is ranked 49th. Modernizing the insolvency law by developing the 

alternative corporate rescue mechanisms are still viable. For example, the government can develop 

a corporate rescue mechanism such as the latest Insolvency Draft Bill that has been introduced by 

Singapore is efficient in solving insolvency issues among the ASEAN countries. The Malaysian and 

Indonesian governments should restructure their financial markets to aid firms recover from the 

impact of recent financial crises. This is because, the secondary sector has been impacted more 

compared to others sectors due to institutional weakness including weak regulatory, moral hazard, 

regulatory deficiency weak bankruptcy and accounting procedure as well as inherent of instability 

of financial market.  Fiscal policy is needed to reduce unprofitable projects that lead to waste of 

resources that could diminish firm earnings. In addition, managers in Indonesian firms should 

operate in alignment with macroeconomic condition because Indonesia shows a negative effect of 

economic growth and interest on firm leverage. Also, Indonesia shows a negative effect of leverage 

on performance. Thus, I suggest that the manager needs to keep their leverage at an appropriate 

level when the economy grows and interest rates are low in order to improve the firm performance. 

The positive relationship between debt and performance in the Malaysian tertiary sector indicates 

that firms are using debt as a control mechanism to maximize firm performance. The implication 

shows that the Malaysian tertiary sector is able to mitigate the agency problem, and is better in 

dealing with moral hazard, financial distress and accommodating risk. The appropriate amount of 

debt gives the advantage of maximizing firm performance and minimizing the firm’s cost of 

financing.  

I provide novel evidence that the mediator variable of firm capital structure across sectors and 

countries can change the magnitude of the mediation effect, sign coefficient and significance level 

for direct (c) and indirect effects (ab).My findings on the indirect effect of firm- and country- 

specific attributes that lead to low performance, particularly in the secondary sector, would not 

suggest high leverage in managerial financing; a less risky route might be suitable to obtain better 

performance. Thus, I would suggest more effort be put into legislative rules, policies, managers’ 
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investing behaviour and investment appraisal to mitigate the problem of dependence on debt 

structure. 

6.5 Future research 

Since I could not test the possibility of omitting a mediator variable in examining competitive and 

complementary mediation, I would therefore suggest further research to explore those aspects in 

capital structure perspectives. Future research should mainly address the following issues: 

1. Future research needs to further explore other possible hidden mediators (e.g. managerial 

entrenchment or remuneration, ownership structure etc.)104 that match the revealed sign of 

the direct effect. The result in this study gives a meaningful guide for future research in 

speculating about the meaning of unexpected direct effects c’. The sign of the direct effect 

can provide a clue to search in future work for a second mediation mechanism and I suggest 

first seeking the same sign as the total effect. For example, if the total effect is positive 

(negative) then at least one omitted mediator is positive (negative).  

 

2. I find that there is a possible suppressor effect for the indirect-only mediation (sign of the 

opposite direction) in the Indonesian secondary sector’s interrelationship with growth 

opportunities, firm leverage and performance (see Figure 5.3). Therefore, the model can 

guide the search for a suppressor variable that can explain that model.  

 
3. Explore the mediation effect during the different economic conditions such as the Asian 

financial crisis (AFC) in 1997-98 and the global financial crisis (GFC) 2008-09. This is 

because in the first essay, I assume that AFC may affect the relationship of the capital 

structure determinants leverage and performance in the mediation model. I would suggest 

investigating pre and post crises to find a robust explanation for such a relationship.  

 
4. Ramadhan et al. (2012) investigate the mediation effects on such relationships in the UK 

market but they do not systematically consider the simultaneous causal relationships and do 

not consider country- specific attributes. Thus, I suggest using more indicators for the 

104 Previous studies find that remunerations (measured by % CEO salary and % CEO bonuses and other benefits) and 
performance (i.e., ROI, ROE) are positively correlated (Izan et al., 1998; Mcconaughy and Mishra, 1996). The positive 
correlations are based on the pay-performance strategy to boost the managers’ performance and thus lead to enhanced 
performance. Ling and Weir (1999) and Ramadhan et al. (2012) find a positive correlation in such relationship in the 
UK market. The positive relationships between ownership structure (measured by % of major ownership that define the 
fraction of outstanding shares owned by major holders institutions and family investors) and performance have support 
from previous literature (Berger and Bonaccorsi Di Patti, 2006; Chaganti and Damanpour, 1991). They state that the 
concentration of ownership can enhance the performance through the ease in monitoring the investment project by the 
manager. 
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specific attributes in this study’s model or re-examining the same model from this study in 

other market samples. It would also be interesting to explore this mediation model for other 

countries, especially in South East Asia, such as Singapore, Philippines and Thailand. This 

is because, these countries are in the same region and have a similar geographic area. Also, 

these countries faced the bubble burst of AFC in 1997-98 and the GFC 2008-09 but perhaps 

to varying degrees. 

 

5. A comparison between developing and developed countries is also strongly suggested As far 

as I am aware only Ramadhan et al. (2012) have examined  the UK market. They used the 

traditional mediation approach of Baron and Kenny (1986) and have not explained the 

mediation effect that has been widely discussed by recent studies (Goodhue et al., 2012; 

Hair et al., 2013; Hair, Ringle, et al., 2012; Henseler, 2010; Iacobucci et al., 2007). 

 

6. I would also suggest testing for more possible accounting indicators for the measurement 

model in PLS-SEM in order to receive robust indicators for each of the attributes of capital 

structure. I did not find a strong factor correlation for the indicators of depreciation, 

depletion and amortization to total assets (NDTS-DEP) for non-debt tax shield construct, 

real interest rate for interest rate construct and earning per share for the firm financial 

performance construct for all the sample models. Thus researchers can avoid these 

indicators for interest attributes. 
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Appendix A 

Chapter 3 

Study 1 

Table A- 1 Macro syntax matrix regression procedures 
IV to Mediators (a paths) Direct Effect of IV on DV controlling for Mediator (c' path) 

Model Mediator X to M coef. Β std.error t-value p-value Model Mediator  Coef. B Std.error t-value p-value 

A TADR Firm size (log total assets) 0.0324 0.0016 19.6983 0.000 A TADR Firm size (log total assets) -0.9194 1.5789 -0.5823 0.5604 
  Firm size (log total sales) 0.0283 0.0016 18.021 0.000   Firm size (log total sales) -0.4956 1.4988 -0.3307 0.7409 
  Economic growth (GDP) -0.0047 0.0007 -6.9892 0.000   Economic growth (GDP) 3.8027 0.624 6.0938 0.000 
  Economic growth (GDI) 0.0001 0.0004 0.1709 0.8643   Economic growth (GDI) 0.7146 0.3794 1.8833 0.0597 

B TDTC BV Firm size (log total assets) 4.4833 0.157 28.5505 0.000 B TDTC BV Firm size (log total assets) 0.7755 1.6172 0.4795 0.6316 
  Firm size (log total sales) 4.0557 0.1503 26.9778 0.000   Firm size (log total sales) 1.1021 1.5333 0.7188 0.4723 
  Economic growth (GDP) -0.5051 0.0665 -7.5934 0.000   Economic growth (GDP) 3.6913 0.6236 5.9195 0.000 
  Economic growth (GDI) 0.0807 0.0406 1.987 0.047   Economic growth (GDI) 0.7727 0.379 2.039 0.0415 

C TDTC MV Firm size (log total assets) 0.0194 0.0024 8.1797 0.000 C TDTC MV Firm size (log total assets) -2.5467 1.5549 -1.6379 0.1015 
  Firm size (log total sales) 0.0179 0.0023 7.9336 0.000   Firm size (log total sales) -1.9195 1.4808 -1.2963 0.1949 
  Economic growth (GDP) -0.0025 0.001 -2.6023 0.0093   Economic growth (GDP) 4.0248 0.6238 6.4526 0.000 
  Economic growth (GDI) -0.0001 0.0006 -0.1835 0.8544   Economic growth (GDI) 0.709 0.3804 1.8635 0.0624 

D LTDTC BV Firm size (log total assets) 0.0412 0.0014 28.4333 0.000 D LTDTC BV Firm size (log total assets) -9.1094 1.6046 -5.6771 0.000 
  Firm size (log total sales) 0.0333 0.0014 23.8295 0.000   Firm size (log total sales) -7.0529 1.5086 -4.675 0.000 
  Economic growth (GDP) -0.0036 0.0006 -5.9077 0.000   Economic growth (GDP) 4.5583 0.6186 7.3684 0.000 
  Economic growth (GDI) 0.0007 0.0004 1.9361 0.0529   Economic growth (GDI) 0.6134 0.3771 1.6266 0.1039 

E LTDTC MV Firm size (log total assets) 0.0121 0.003 4.0071 0.000 E LTDTC MV Firm size (log total assets) -2.6674 1.5484 -1.7227 0.085 
  Firm size (log total sales) 0.0061 0.0029 2.1261 0.0335   Firm size (log total sales) -2.0692 1.474 -1.4039 0.1604 
  Economic growth (GDP) -0.002 0.0012 -1.6336 0.1024   Economic growth (GDP) 4.0383 0.6234 6.4773 0.000 
  Economic growth (GDI) -0.0013 0.0007 -1.6954 0.09   Economic growth (GDI) 0.7012 0.3804 1.8432 0.0653 

F STDTC BV Firm size (log total assets) 0.024 0.0015 15.689 0.000 F STDTC BV Firm size (log total assets) -2.1015 1.5845 -1.3263 0.1848 
  Firm size (log total sales) 0.0253 0.0015 17.4705 0.000   Firm size (log total sales) -1.3949 1.5124 -0.9223 0.3564 
  Economic growth (GDP) -0.0041 0.0006 -6.5585 0.000   Economic growth (GDP) 3.9439 0.6262 6.2984 0.000 
  Economic growth (GDI) 0.001 0.0004 2.6383 0.0083   Economic growth (GDI) 0.7451 0.3815 1.9532 0.0508 

G STDTC MV Firm size (log total assets) 0.0195 0.0026 7.5118 0.000 G STDTC MV Firm size (log total assets) -2.6123 1.5693 -1.6646 0.096 
  Firm size (log total sales) 0.0203 0.0025 8.2431 0.000   Firm size (log total sales) -1.9423 1.4929 -1.3011 0.1933 
  Economic growth (GDP) -0.0037 0.001 -3.5868 0.0003   Economic growth (GDP) 4.0153 0.6254 6.4205 0.000 
  Economic growth (GDI) -0.0015 0.0006 -2.3065 0.0211   Economic growth (GDI) 0.6952 0.3818 1.8208 0.0687 
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Table A-1: Continued 
Direct Effects of Mediators on DV (b paths) Total Effect of IV on DV (c path) 

M to Y coef. Β std.error t-value p-value X to Y coef. Β std. error t-value p-value 

TADR -56.6422 10.5804 -5.3535 0.0000 Firm size (log total assets)  -2.73 1.544 -1.769 0.0770 
TDTC BV -0.782 0.1108 -7.0552 0.0000 Firm size (log total sales)  -2.099 1.471 -1.427 0.1540 
TDTC MV -10.7824 7.3952 -1.458 0.1449 Economic growth (GDP)  4.051 0.623 6.502 0.0000 
LTDTC BV 154.9192 11.9324 12.9831 0.0000 Economic growth (GDI)  0.711 0.38 1.869 0.0620 
LTDTC MV -6.7315 5.8122 -1.1582 0.2468           
STDTC BV -29.1996 11.5452 -2.5291 0.0115           
STDTC MV -10.7524 6.8313 -1.574 0.1155           

 
Table A-1: Continued 

 Mediation effects Percentage of the total effect  Bias corrected confidence intervals Bootstrap results for mediation effects 
 Sobel test Goodman test 

 
Lower Upper 

 Sizeta ->TADR ->ROE -5.0957 -5.0895 66.3305 -5.269 -0.5492 Support for mediation 
Sizesales ->TADR ->ROE -5.1318 -5.1247 76.3888 -4.6141 -0.5123 Support for mediation 
GDP->TADR ->ROE 4.0932 4.066 6.1302 0.0684 0.6876 Support for mediation 
GDI->TADR ->ROE -0.1708 -0.1681 -0.5716 -0.073 328 No Support for mediation 
Sizeta ->TDTC BV ->ROE -6.8492 -6.8453 128.3982 -8.2226 -1.3988 Support for mediation 
Sizesales -> TDTC BV ->ROE -6.9112 -6.9067 152.5059 -7.3196 -1.1653 Support for mediation 
GDP-> TDTC BV ->ROE 5.0416 5.0173 8.8805 0.1124 1.0321 Support for mediation 
GDI-> TDTC BV ->ROE -1.9174 -1.9009 -8.7543 -0.2512 -0.013 Support for mediation 
Sizeta ->TDTC MV ->ROE -1.2634 -1.2543 7.6537 -0.3303 -0.1514 Support for mediation 
Sizesales ->TDTC MV ->ROE -1.3315 -1.3214 9.4334 -0.297 -0.1337 Support for mediation 
GDP->TDTC MV ->ROE 1.2529 1.1873 0.6479 0.0103 0.053 Support for mediation 
GDI->TDTC MV ->ROE 0.224 0.1907 0.1793 -0.0121 0.0162 No Support for mediation 
Sizeta ->LTDTC BV ->ROE 11.811 11.8049 -233.5834 -2.4789 24.4326 No Support for mediation 
Sizesales -> LTDTC BV ->ROE 11.1461 11.1384 -235.9986 -1.989 20.1296 No Support for mediation 
GDP-> LTDTC BV ->ROE -5.3272 -5.3129 -12.5172 -1.8063 0.2173 No Support for mediation 
GDI-> LTDTC BV ->ROE 1.9135 1.9068 13.6538 -0.0315 0.7993 No Support for mediation 
Sizeta ->LTDTC MV ->ROE -0.8669 -0.843 2.9747 -0.2293 -0.0116 Support for mediation 
Sizesales -> LTDTC MV ->ROE -0.7303 -0.6759 2.0349 -0.1603 -0.0054 Support for mediation 
GDP-> LTDTC MV ->ROE 0.9142 0.8161 0.3187 0.0000 0.045 Support for mediation 
GDI-> LTDTC MV ->ROE 1.0405 0.9376 1.2344 0.0000 0.0418 Support for mediation 
Sizeta -> STDTC BV ->ROE -2.2382 -2.2338 25.7008 -4.4546 2.4637 No Support for mediation 
Sizesales -> STDTC BV ->ROE -2.3695 -2.3658 35.9862 -5.0232 2.4132 No Support for mediation 
GDP-> STDTC BV ->ROE 2.1745 2.1524 2.6783 -0.3848 0.8552 No Support for mediation 
GDI-> STDTC BV ->ROE -2.0551 -1.9905 -4.5947 -0.2356 0.0958 No Support for mediation 
Sizeta -> STDTC MV ->ROE -0.8695 -0.8622 7.6794 -0.3662 -0.1322 Support for mediation 
Sizesales -> STDTC MV ->ROE -1.1065 -1.0988 10.5401 -0.3558 -0.1413 Support for mediation 
GDP-> STDTC MV ->ROE 1.3019 1.2606 0.9183 0.0165 0.0666 Support for mediation 
GDI-> STDTC MV ->ROE 1.2411 1.1711 2.3517 0.0033 0.0424 Support for mediation 
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Firm size
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performance
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Firm size
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growth
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Leverage
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Firm’s 
performance

(ROE)

Economic 
growth
(GDI)

Leverage
(TADR)

Firm’s 
performance

(ROE)

Β= -0.006
Std.error= 0.021

Β= 0.217
Std.error= 0.021

Β= -0.06
Std.error= 0.023

Β= 0.199
Std.error= 0.019

Β= -0.061
Std.error= 0.024

Β= -0.003
Std.error= 0.027

Β= -0.078
Std.error= 0.013

Β= -0.057
Std.error= 0.020

Β= 0.068
Std.error= 0.017

Β= 0.001
Std.error= 0.010

Β= -0.062
Std.error= 0.021

Β= 0.021
Std.error= 0.009

Mediation bootstrap t-statistics : 2.3845
Robustness test (Sobel test) : 2.5455

Mediation bootstrap t-statistics : 0.15033
Robustness test (Sobel test) : 0.1906

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (TADR), firm performance (Y): ROE

Firm size
(log total 
assets)

Leverage
(TDTC-BV)

Firm’s 
performance

(ROE)

Firm size
(log total sales)

Leverage
(TDTC-BV)

Firm’s 
performance

(ROE)

Economic 
growth
(GDP)

Leverage
(TDTC-BV)

Firm’s 
performance

(ROE)

Economic 
growth
(GDI)

Leverage
(TDTC-BV)

Firm’s 
performance

(ROE)

Β= 0.005
Std.error= 0.026

Β= 0.307
Std.error= 0.011

Β= -0.083
Std.error= 0.037

Β= 0.292
Std.error= 0.011

Β= -0.084
Std.error= 0.037

Β= 0.008
Std.error= 0.032

Β= -0.086
Std.error= 0.014

Β= -0.076
Std.error= 0.031

Β= 0.067
Std.error= 0.017

Β= 0.022
Std.error= 0.011

Β= -0.082
Std.error= 0.031

Β= 0.023
Std.error= 0.009

Mediation bootstrap t-statistics : 2.1988
Robustness test (Sobel test) : 2.2563

Mediation bootstrap t-statistics : 2.1271
Robustness test (Sobel test) : 2.2654

Mediation bootstrap t-statistics: 1.3186
  Robustness test (Sobel test) :1.6168

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (TDTC-BV), firm performance (Y): ROE

Firm size
(log total 
assets)

Leverage
(TDTC-MV)

Firm’s 
performance

(ROE)

Firm size
(log total sales)

Leverage
(TDTC-MV)

Firm’s 
performance

(ROE)

Economic 
growth
(GDP)

Leverage
(TDTC-MV)

Firm’s 
performance

(ROE)

Economic 
growth
(GDI)

Leverage
(TDTC-MV)

Firm’s 
performance

(ROE)

Β= -0.018
Std.error= 0.020

Β= 0.092
Std.error= 0.010

Β= -0.017
Std.error= 0.014

Mediation bootstrap t-statistics: 1.1397
Robustness test (Sobel test) :1.1493

Β= 0.089
Std.error= 0.011

Β= -0.017
Std.error= 0.015

Β= -0.015
Std.error= 0.025

Β= -0.029
Std.error= 0.011

Β= -0.016
Std.error= 0.013

Β= 0.073
Std.error= 0.017

Β= -0.002
Std.error= 0.011

Β= -0.018
Std.error= 0.013

Β= 0.021
Std.error= 0.009

Mediation bootstrap t-statistics: 1.1128
Robustness test (Sobel test) : 1.1290

Mediation bootstrap t-statistics: 0.989
Robustness test (Sobel test) : 1.1290

Mediation bootstrap t-statistics: 0.1167
  Robustness test (Sobel test) :0.1853

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (TDTC-MV), firm performance (Y): ROE

Firm size
(log total 
assets)
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BV)
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performance
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Firm size
(log total sales)
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BV)

Firm’s 
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growth
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BV)

Firm’s 
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Economic 
growth
(GDI)

Leverage
(LTDTC-

BV)

Firm’s 
performance

(ROE)

Β= -0.067
Std.error= 0.067

Β= 0.306
Std.error= 0.016

Β= -0.06
Std.error= 0.023

Mediation bootstrap t-statistics: 0.9392
Robustness test (Sobel test) : 0.9338

Β= 0.260
Std.error= 0.015

Β= 0.146
Std.error= 0.159

Β= -0.054
Std.error= 0.064

Β= -0.067
Std.error= 0.022

Β= 0.138
Std.error= 0.144

Β= 0.083
Std.error= 0.022

Β= 0.022
Std.error= 0.012

Β=0.132
Std.error= 0.144

Β= 0.018
Std.error= 0.009

Mediation bootstrap t-statistics: 0.9347
Robustness test (Sobel test) : 0.9167

Mediation bootstrap t-statistics: 0.9699
Robustness test (Sobel test) : 0.9109

Mediation bootstrap t-statistics: 0.757
Robustness test (Sobel test) : 0.8214

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (LTDTC-BV), firm performance (Y): ROE

Mediation bootstrap t-statistics : 2.4654
Robustness test (Sobel test) : 2.5726

Mediation bootstrap t-statistics : 2.4774
Robustness test (Sobel test) : 2.5672

Mediation bootstrap t-statistics : 2.2501
Robustness test (Sobel test) : 2.2616

 
 

Figure A- 1Single equation model 
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Β= -0.019
Std.error= 0.019

Β= 0.045
Std.error= 0.011

Β= -0.013
Std.error= 0.010

Β= 0.024
Std.error= 0.012

Β= -0.014
Std.error= 0.009

Β= -0.016
Std.error= 0.024

Β= -0.019
Std.error= 0.011

Β= -0.013
Std.error= 0.009

Β= 0.073
Std.error= 0.017

Β= -0.019
Std.error= 0.011

Β= -0.014
Std.error= 0.009

Β= 0.021
Std.error= 0.009

Mediation bootstrap t-statistics: 1.0244
Robustness test (Sobel test) : 1.2029

Mediation bootstrap t-statistics: 0.9236
Robustness test (Sobel test) : 1.1446

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (LTDTC-MV), firm performance (Y): ROE
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Β= -0.015
Std.error= 0.019

Β= 0.174
Std.error= 0.016

Β= -0.029
Std.error= 0.108

Β= 0.193
Std.error= 0.016

Β= -0.03
Std.error= 0.107

Β=-0.010
Std.error= 0.024

Β= -0.074
Std.error= 0.019

Β= -0.027
Std.error= 0.104

Β= 0.071
Std.error= 0.015

Β= 0.029
Std.error= 0.011

Β= -0.032
Std.error= 0.103

Β= 0.022
Std.error= 0.010

Mediation bootstrap t-statistics: 0.2872
Robustness test (Sobel test) : 0.2779

Mediation bootstrap t-statistics: 0.2572
Robustness test (Sobel test) : 0.2544 Mediation bootstrap t-statistics: 0.2862

Robustness test (Sobel test) : 0.3119

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (STDTC-BV), firm performance (Y): ROE
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Β= -0.018
Std.error= 0.020

Β= 0.084
Std.error= 0.011

Β= -0.018
Std.error= 0.015

Mediation bootstrap t-statistics: 1.2008
Robustness test (Sobel test) : 1.1887

Β= 0.092
Std.error= 0.011

Β= -0.018
Std.error= 0.016

Β= -0.014
Std.error= 0.025

Β= -0.041
Std.error= 0.011

Β= -0.017
Std.error= 0.014

Β= 0.073
Std.error= 0.018

Β= -0.026
Std.error= 0.012

Β= -0.019
Std.error= 0.013

Β= 0.021
Std.error= 0.009

Mediation bootstrap t-statistics: 1.1597
Robustness test (Sobel test) : 1.1497

Mediation bootstrap t-statistics: 1.1050
Robustness test (Sobel test) : 1.1479 Mediation bootstrap t-statistics: 1.024

Robustness test (Sobel test) : 1.1997

Panel A Panel B

Panel C Panel D

 Mediator (M): Leverage (STDTC-MV), firm performance (Y): ROE

Mediation bootstrap t-statistics: 1.2348
Robustness test (Sobel test) : 1.3048

Mediation bootstrap t-statistics: 0.9422
Robustness test (Sobel test) : 1.0709

Mediation bootstrap t-statistics: 0.2853
Robustness test (Sobel test) : 0.2719

 
Figure A-1: Continued
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Study 2 
 

Result of part 1: Multi-collinearity 
 

Table A- 2 Macro syntax matrix for multiple regression procedures (Part 1) 
The variables in the full model are as follows. Y = ROE, ROA, ROIC; M1 = TADR, M2 = TDTCBV, M3 
= TDTCMV, M4 = LTDTCBV, M5 = LTDTCMV, M6 = STDTCBV, M7 = STDTCMV; X1 = Firm size 
(log total assets), X2=Firm size (log total sales), X3=GDP, X4=GDI 
 
IV to Mediators (a paths) 
Model Mediator X to M Coef. Β Std. error t-value p-value Adj. R2 

A TADR Constant .0154       .0142      1.0830       .2789 .0568    
  Firm size (log total assets)  .0644       .0071      9.0721       .0000  
  Firm size (log total sales)  -.0308       .0067     -4.5827       .0000  
  Economic growth (GDP)  -.0046       .0008     -5.9962       .0000  
  Economic growth (GDI)  .0003       .0005       .5566       .5778  

B TDTC BV Constant -2.3917      1.3535     -1.7670       .0773 .1047    
  Firm size (log total assets)  6.2980       .6779      9.2901       .0000  
  Firm size (log total sales)  -1.7343       .6412     -2.7048       .0068  
  Economic growth (GDP)  -.5236       .0725     -7.2271       .0000  
  Economic growth (GDI)  .0844       .0447      1.8871       .0592  

C TDTC MV Constant .7486       .0205     36.5840       .0000 .0088     
  Firm size (log total assets)  .0169       .0102      1.6447       .1001  
  Firm size (log total sales)  .0026       .0097       .2691       .7879  
  Economic growth (GDP)  -.0022 .0011     -2.0513       .0403  
  Economic growth (GDI)  -.0001       .0007      -.1370       .8910  

D LTDTC BV Constant -.1229       .0123     -9.9517       .0000 .1221    
  Firm size (log total assets)  .1306       .0062     21.1115       .0000  
  Firm size (log total sales)  -.0871       .0059    -14.8964       .0000  
  Economic growth (GDP)  -.0031       .0007     -4.6142       .0000  
  Economic growth (GDI)  -.0001       .0004      -.3179       .7506  

E LTDTC MV Constant .6722       .0260     25.8762       .0000 .0089     
  Firm size (log total assets)  .1051       .0130      8.0752       .0000  
  Firm size (log total sales)  -.0905       .0123     -7.3508       .0000  
  Economic growth (GDP)  -.0002       .0014      -.1200       .9045  
  Economic growth (GDI)  -.0021       .0009     -2.4243       .0154  

F STDTC BV Constant .0264       .0130      2.0256       .0428 .0489    
  Firm size (log total assets)  -.0391       .0065     -5.9820       .0000  
  Firm size (log total sales)  .0602       .0062      9.7465       .0000  
  Economic growth (GDP)  -.0056       .0007     -8.0903       .0000  
  Economic growth (GDI)  .0022       .0004      5.0986       .0000  

G STDTC MV Constant .7452       .0222     33.5963       .0000 .0102     
  Firm size (log total assets)  -.0207       .0111     -1.8624       .0626  
  Firm size (log total sales)  .0397       .0105      3.7739       .0002  
  Economic growth (GDP)  -.0026       .0012     -2.2318       .0257  
  Economic growth (GDI)  -.0009       .0007     -1.2957       .1951  
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Table A-2: Continued 

Direct Effect of IV on DV controlling for Mediator (c' path) 
DV 

 
coef. Β std.error t-value p-value VIF 

ROE Adjusted R2: 0.1599 
Constant 35.6065 

 
13.8458 2.5716 

 
.0101 

 

 TADR 8.6385 15.4499 .5591 .5761 2.609 
 TDTC BV -8.4572 .2810 -30.0932 .0000 8.283 
 TDTC MV 67.0581 17.1996 3.8988 .0001 6.405 
 LTDTC BV 724.8983 19.6970 36.8025 .0000 3.454 
 LTDTC MV -39.5614 8.3533 -4.7360 .0000 2.435 
 STDTC BV 390.9616 17.9440 21.7879 .0000 2.952 
 STDTC MV 15.6664 14.7049 1.0654 .2867 5.508 
 Firm size (log total assets)  -32.6298 6.4101 -5.0903 .0000 19.920 
 Firm size (log total sales)  27.6560 6.0132 4.5992 .0000 19.436 
 Economic growth (GDP)  4.5952 .6626 6.9356 .0000 1.327 
 Economic growth (GDI)  -.5682 .4084 -1.3913 .1642 1.353 
ROA Adjusted R2: 0.1761 

Constant .0422 
 

.0062 6.7677 
 

0.000 
 

 TADR .0212 .0070 3.0461 .0023 2.609 
 TDTC BV -.0015 .0001 -11.5612 .0000 8.283 
 TDTC MV -.0218 .0077 -2.8177 .0048 6.405 
 LTDTC BV .0214 .0089 2.4178 .0156 3.454 
 LTDTC MV .0185 .0038 4.9116 .0000 2.435 
 STDTC BV -.0261 .0081 -3.2380 .0012 2.952 
 STDTC MV -.0169 .0066 -2.5490 .0108 5.508 
 Firm size (log total assets) -.0457 .0029 -15.8565 .0000 19.920 
 Firm size (log total sales) .0542 .0027 20.0123 .0000 19.436 
 Economic growth (GDP) .0025 .0003 8.2315 .0000 1.327 
 Economic growth (GDI) .0002 .0002 1.2408 .2147 1.353 
ROIC Adjusted R2: 0.0728 

Constant 3.6318 
 

1.2664 2.8678 
 

.0041 
 

 TADR 1.4070 1.4131 .9957 .3194 2.609 
 TDTC BV -.1337 .0257 -5.2018 .0000 8.283 
 TDTC MV -3.7458 1.5732 -2.3810 .0173 6.405 
 LTDTC BV 1.3118 1.8016 .7281 .4666 3.454 
 LTDTC MV 1.9511 .7640 2.5536 .0107 2.435 
 STDTC BV -1.6660 1.6413 -1.0151 .3101 2.952 
 STDTC MV -2.4045 1.3450 -1.7878 .0739 5.508 
 Firm size (log total assets) -6.1113 .5863 -10.4234 .0000 19.920 
 Firm size (log total sales) 7.5130 .5500 13.6599 .0000 19.436 
 Economic growth (GDP) .2003 .0606 3.3053 .0000 1.327 
 Economic growth (GDI) .1403 .0374 3.7553 .0002 1.353 
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Table A-2: Continued 

 Normal theory tests for mediation effects-Sobel test 
 DV=ROE TADR TDTC 

BV 
TDTC 

MV 
LTDTC 

BV 
LTDTC 

MV 
STDTC 

BV 
STDTC 

MV 
Firm size (log total assets)  0.339 -8.591 1.678 18.573 -3.856 -5.399 -1.179 
Firm size (log total sales)  -0.338 2.463 0.000 -13.453 3.798 9.099 1.386 
Economic growth (GDP)  -0.338 6.999 -1.746 -2.989 0.000 -5.787 -1.341 
Economic growth (GDI)  - -1.752 0.000 - 1.817 21.934 -0.832 

 DV=ROA TADR TDTC 
BV 

TDTC 
MV 

LTDTC 
BV 

LTDTC 
MV 

STDTC 
BV 

STDTC 
MV 

Firm size (log total assets)  1.272 -8.955 -1.513 1.552 1.477 2.086 1.213 
Firm size (log total sales)  -1.228 2.471 0.000 -1.547 -1.473 -2.195 -1.442 
Economic growth (GDP)  -1.245 7.192 1.562 -1.381 0.000 2.107 1.392 
Economic growth (GDI)  - -1.756 0.000 - -1.200 -2.250 0.844 

 DV=ROIC TADR TDTC 
BV 

TDTC 
MV 

LTDTC 
BV 

LTDTC 
MV 

STDTC 
BV 

STDTC 
MV 

Firm size (log total assets)  -0.314 -3.103 -1.309 0.482 -0.212 0.138 1.188 
Firm size (log total sales)  0.335 1.980 0.000 -0.482 0.212 -0.138 -1.400 
Economic growth (GDP)  0.336 3.005 1.341 -0.476 0.000 0.138 1.354 
Economic growth (GDI)  - -1.551 0.000 - 0.211 -0.138 0.835 

 

Table A-2: Continued 

    Model summary for DV Model 
 
DV=ROE 

Bias corrected 
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

  Lower Upper  Sizeta ->TADR ->ROE -1.4229 2.1831 No Support for mediation 
Sizesales ->TADR ->ROE -1.1177 0.6874 No support for mediation 
GDP->TADR ->ROE -0.1425 0.0997 No support for mediation 
GDI->TADR ->ROE -0.0052 0.0226 No support for mediation 
Sizeta ->TDTC BV ->ROE -144.76 1.7657 No support for mediation 
Sizesales -> TDTC BV ->ROE 0.0625 54.2717 Support for mediation 
GDP-> TDTC BV ->ROE -0.144 13.3323 No support for mediation 
GDI-> TDTC BV ->ROE -3.3374 0.0065 No support for mediation 
Sizeta ->TDTC MV ->ROE -0.3004 7.0517 No support for mediation 
Sizesales ->TDTC MV ->ROE -1.1393 4.3626 No support for mediation 
GDP->TDTC MV ->ROE -0.6557 0.0288 No support for mediation 
GDI->TDTC MV ->ROE -0.1979 0.0604 No support for mediation 
Sizeta ->LTDTC BV ->ROE -5.4883 275.916 No support for mediation 
Sizesales -> LTDTC BV ->ROE -188.77 3.617 No support for mediation 
GDP-> LTDTC BV ->ROE -6.5165 -0.0231 No support for mediation 
GDI-> LTDTC BV ->ROE -2.0037 0.1785 No support for mediation 
Sizeta ->LTDTC MV ->ROE -15.622 2.4339 No support for mediation 
Sizesales -> LTDTC MV ->ROE -2.0608 13.7679 No support for mediation 
GDP-> LTDTC MV ->ROE -0.1259 0.2306 No support for mediation 
GDI-> LTDTC MV ->ROE -0.0492 0.399 No support for mediation 
Sizeta -> STDTC BV ->ROE -46.112 2.3585 No support for mediation 
Sizesales -> STDTC BV ->ROE -4.3029 66.869 No support for mediation 
GDP-> STDTC BV ->ROE -7.4721 0.3743 No support for mediation 
GDI-> STDTC BV ->ROE -0.134 2.873 No support for mediation 
Sizeta -> STDTC MV ->ROE -4.3378 0.3137 No support for mediation 
Sizesales -> STDTC MV ->ROE -0.7143 4.7341 No support for mediation 
GDP-> STDTC MV ->ROE -0.3827 0.0475 No support for mediation 
GDI-> STDTC MV ->ROE -0.1652 0.015 No support for mediation 
 
DV=ROA 

Bias corrected 
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizeta ->TADR ->ROA 0.0007 0.0030 Support for mediation 
Sizesales ->TADR ->ROA -0.0016 -0.0003 Support for mediation 
GDP->TADR ->ROA -0.0002 0.0000 No support for mediation 
GDI->TADR ->ROA 0.0000 0.0000 No support for mediation 
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Sizeta ->TDTC BV ->ROA -0.0147 -0.0036 No support for mediation 
Sizesales -> TDTC BV ->ROA 0.0007 0.0060 Support for mediation 
GDP-> TDTC BV ->ROA 0.0003 0.0012 Support for mediation 
GDI-> TDTC BV ->ROA -0.0003 0.0000 No support for mediation 
Sizeta ->TDTC MV ->ROA -0.0012 0.0002 No support for mediation 
Sizesales ->TDTC MV ->ROA -0.0008 0.0006 No support for mediation 
GDP->TDTC MV ->ROA 0.0000 0.0001 No support for mediation 
GDI->TDTC MV ->ROA 0.0000 0.0000 No support for mediation 
Sizeta ->LTDTC BV ->ROA -0.0020 0.0081 No support for mediation 
Sizesales -> LTDTC BV ->ROA -0.0056 0.0013 No support for mediation 
GDP-> LTDTC BV ->ROA -0.0002 0.0000 No support for mediation 
GDI-> LTDTC BV ->ROA 0.0000 0.0000 No support for mediation 
Sizeta ->LTDTC MV ->ROA 0.0010 0.0034 Support for mediation 
Sizesales -> LTDTC MV ->ROA -0.0031 -0.0008 Support for mediation 
GDP-> LTDTC MV ->ROA -0.0001 0.0001 No support for mediation 
GDI-> LTDTC MV ->ROA -0.0001 0.0000 No support for mediation 
Sizeta -> STDTC BV ->ROA -0.0002 0.0041 No support for mediation 
Sizesales -> STDTC BV ->ROA -0.0062 0.0003 No support for mediation 
GDP-> STDTC BV ->ROA 0.0000 0.0007 Support for mediation 
GDI-> STDTC BV ->ROA -0.0002 0.0000 No support for mediation 
Sizeta -> STDTC MV ->ROA 0.0000 0.0013 Support for mediation 
Sizesales -> STDTC MV ->ROA -0.0018 -0.0001 Support for mediation 
GDP-> STDTC MV ->ROA 0.0000 0.0001 Support for mediation 
GDI-> STDTC MV ->ROA 0.0000 0.0001 Support for mediation 
 
DV=ROIC 

Bias corrected 
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizeta ->TADR ->ROIC -0.0268 0.3469 No support for mediation 
Sizesales ->TADR -> ROIC -0.1903 0.0096 No support for mediation 
GDP->TADR -> ROIC -0.0204 0.002 No support for mediation 
GDI->TADR -> ROIC -0.0004 0.0043 No support for mediation 
Sizeta ->TDTC BV -> ROIC -1.5037 -0.0352 Support for mediation 
Sizesales -> TDTC BV -> ROIC 0.011 0.6062 Support for mediation 
GDP-> TDTC BV -> ROIC 0.0059 0.1388 Support for mediation 
GDI-> TDTC BV -> ROIC -0.035 -0.0001 Support for mediation 
Sizeta ->TDTC MV -> ROIC -0.2189 0.0281 No support for mediation 
Sizesales ->TDTC MV -> ROIC -0.1211 0.1124 No support for mediation 
GDP->TDTC MV -> ROIC 0.001 0.021 Support for mediation 
GDI->TDTC MV -> ROIC -0.0049 0.0063 No support for mediation 
Sizeta ->LTDTC BV -> ROIC -0.3808 0.9044 No support for mediation 
Sizesales -> LTDTC BV -> ROIC -0.6266 0.2515 No support for mediation 
GDP-> LTDTC BV -> ROIC -0.021 0.009 No support for mediation 
GDI-> LTDTC BV -> ROIC -0.0043 0.0011 No support for mediation 
Sizeta ->LTDTC MV -> ROIC 0.0365 0.4563 Support for mediation 
Sizesales -> LTDTC MV -> ROIC -0.4033 -0.0297 Support for mediation 
GDP-> LTDTC MV -> ROIC -0.0075 0.0052 No support for mediation 
GDI-> LTDTC MV -> ROIC -0.0117 -0.0005 Support for mediation 
Sizeta -> STDTC BV -> ROIC -0.1557 0.5131 No support for mediation 
Sizesales -> STDTC BV -> ROIC -0.8221 0.2483 No support for mediation 
GDP-> STDTC BV -> ROIC -0.0203 0.0882 No support for mediation 
GDI-> STDTC BV -> ROIC -0.0328 0.0086 No support for mediation 
Sizeta -> STDTC MV -> ROIC -0.0045 0.1866 No support for mediation 
Sizesales -> STDTC MV -> ROIC -0.2893 -0.0074 Support for mediation 
GDP-> STDTC MV -> ROIC 0.0003 0.0195 Support for mediation 
GDI-> STDTC MV -> ROIC -0.0004 0.0091 No support for mediation 
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Result of part 2: No multi-collinearity 
 

Table A- 3 Macro syntax matrix for multiple regression procedures (Part 2) 
The variables in the full model are as follows. Y = ROE, ROA, ROIC; M1 = TADR, M2 = TDTCBV, M3 
= TDTCMV, M4 = LTDTCBV, M5 = LTDTCMV, M6 = STDTCBV, M7 = STDTCMV; X1 = Firm size 
(log total assets), X2=GDP, X3=GDI 
 
IV to Mediators (a paths) 
Model Mediator X to M coef. Β std. error t-value p-value Adj. R2 

A TADR Constant .0247 .0141 1.7572 .0789 .0544   
  Firm size (log total assets)  .0328 .0017 19.5234 .0000  
  Economic growth (GDP)  -.0048 .0008 -6.2790 .0000  
  Economic growth (GDI)  .0004 .0005 .8536 .3933  

B TDTC BV Constant -1.8258 1.3419 -1.3606 .1737 .1040    
  Firm size (log total assets)  4.5171 .1603 28.1773 .0000  
  Economic growth (GDP)  -.5361 .0723 -7.4105 .0000  
  Economic growth (GDI)  .0904 .0445 2.0305 .0423  

C TDTC MV Constant .7477 .0203 36.8486 .0000 .0090     
  Firm size (log total assets)  .0196 .0024 8.0772 .0000  
  Economic growth (GDP)  -.0022 .0011 -2.0521 .0402  
  Economic growth (GDI)  -.0001 .0007 -.1673 .8671  

D LTDTC BV Constant -.0996 .0124 -8.0264 .0000 .0971   
  Firm size (log total assets)  .0411 .0015 27.6944 .0000  
  Economic growth (GDP)  -.0036 .0007 -5.3987 .0000  
  Economic growth (GDI)  .0004 .0004 .9882 .3231  

E LTDTC MV Constant .6953 .0258 26.9156 .0000 .0021     
  Firm size (log total assets)  .0122 .0031 3.9419 .0000  
  Economic growth (GDP)  -.0008 .0014 -.5391 .5899  
  Economic growth (GDI)  -.0015 .0009 -1.7414 .0817  

F STDTC BV Constant .0114 .0130 0.8743 .3820 .0373 
  Firm size (log total assets) 0.0228 0.0015 14.6933 0.0000  
  Firm size (log total sales) -0.0053 0.0007 -7.5384 0.0000  
  Economic growth (GDP) 0.0018 0.0004 4.1124 0.0000  
  Economic growth (GDI) 0.0228 0.0015 14.6933 0.0000  

G STDTC MV Constant .7394 .0221 33.5251 .0000 .0088    
  Firm size (log total assets)  0.0202 0.0026 7.6672 0.0000  
  Economic growth (GDP)  -0.0024 0.0012 -2.0592 0.0395  
  Economic growth (GDI)  -0.0014 0.0007 -1.9585 0.0502  
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Table A-3: Continued 
 

Direct Effect of IV on DV controlling for Mediator (c' path) 
DV 

 
coef. Β std.error t-value p-value VIF 

ROE Adjusted R2: 0.1577 
Constant 27.5675     

 
13.7230      2.0088       

 
.0446 

 

 TADR 5.1050     15.4393       .3307       .7409 2.603 
 TDTC BV -8.4107       .2810    -29.9259       .0000 8.279 
 TDTC MV 63.8807     17.0438      3.7480       .0002 6.294 
 LTDTC BV 714.5175     19.5857     36.4816       .0000 3.411 
 LTDTC MV -42.0008      8.3431     -5.0342       .0000 2.428 
 STDTC BV 397.0426     17.8977     22.1841       .0000 2.935 
 STDTC MV 21.2840     14.4945      1.4684       .1420 5.377 
 Firm size (log total assets)  -4.0416      1.5658     -2.5812       .0099 1.187 
 Economic growth (GDP)  4.7770       .6618      7.2181       .0000 1.323 
 Economic growth (GDI)  -.7609       .4064     -1.8725       .0612 1.343 
ROA Adjusted R2: 0.1331 

Constant .0261       
 

.0063      4.1181       
 
.0000 

 

 TADR .0141       .0071      1.9838       .0473 2.603 
 TDTC BV -.0014       .0001    -10.6028       .0000 8.279 
 TDTC MV -.0265       .0079     -3.3693       .0008 6.294 
 LTDTC BV .0013       .0090       .1468       .8833 3.411 
 LTDTC MV .0137       .0038      3.5724       .0004 2.428 
 STDTC BV -.0140       .0083     -1.6936       .0904 2.935 
 STDTC MV -.0073       .0067     -1.0996       .2715 5.377 
 Firm size (log total assets)  .0102       .0007     14.1664       .0000 1.187 
 Economic growth (GDP)  .0028       .0003      9.2099       .0000 1.323 
 Economic growth (GDI)  -.0001       .0002      -.7260       .4679 1.343 
ROIC Adjusted R2: 0.0505 

Constant 1.3445      
 

1.2685      1.0599       
 

.2892 
 

 TADR .4076      1.4272       .2856       .7752 2.603 
 TDTC BV -.1220       .0260     -4.6943       .0000 8.279 
 TDTC MV -4.1333      1.5755     -2.6235       .0087 6.294 
 LTDTC BV -1.4546      1.8105      -.8035       .4217 3.411 
 LTDTC MV 1.3100       .7712      1.6986       .0894 2.428 
 STDTC BV .0709      1.6544       .0428       .9658 2.935 
 STDTC MV -1.3452      1.3399     -1.0040       .3154 5.377 
 Firm size (log total assets)  1.6537       .1447     11.4254       .0000 1.187 
 Economic growth (GDP)  .2502       .0612      4.0894       .0000 1.323 
 Economic growth (GDI)  .0913       .0376      2.4306       .0151 1.343 
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Table A-3: Continued 
 
 Normal theory tests for mediation effects-Sobel test 
 DV=ROE TADR TDTC 

BV  
TDTC 

MV 
LTDTC 

BV 
LTDTC 

MV 
STDTC 

BV 
STDTC 

MV 
Firm size (log total assets)  0.339 -20.497 3.352 27.080 -3.067 10.185 1.463 
Economic growth (GDP)  -0.339 7.231 -1.746 -3.976 0.974 -4.875 -1.200 
Economic growth (GDI)  -  -1.905 0.000  - 0.974 21.934 -0.832 

 DV=ROA TADR TDTC 
BV  

TDTC 
MV 

LTDTC 
BV 

LTDTC 
MV 

STDTC 
BV 

STDTC 
MV 

Firm size (log total assets)  1.282 -27.736 -2.418 1.554 1.417 -2.208 -1.530 
Economic growth (GDP)  -1.245 7.444 1.562 -1.450 -0.832 2.052 1.236 
Economic growth (GDI)  -  -1.909 0.000  - -0.832 -2.250 0.844 

 DV=ROIC TADR TDTC 
BV  

TDTC 
MV 

LTDTC 
BV 

LTDTC 
MV 

STDTC 
BV 

STDTC 
MV 

Firm size (log total assets)  -0.336 -3.284 -1.775 0.482 -0.212 -0.138 -1.480 
Economic growth (GDP)  0.336 3.023 1.341 -0.478 0.208 0.138 1.209 
Economic growth (GDI)   - -1.653 0.000 - 0.208 -0.138 0.835 

 
Table A-3: Continued 

 
 Model summary for DV Model 
 
DV=ROE 

Bias corrected  
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizeta ->TADR ->ROE -1.3556 0.766 No support for mediation 
GDP->TADR ->ROE -0.1086 0.1718 No support for mediation 
GDI->TADR ->ROE -0.0116 0.0193 No support for mediation 
Sizeta ->TDTC BV ->ROE -99.255 1.5806 No support for mediation 
GDP-> TDTC BV ->ROE -0.1839 12.5895 No support for mediation 
GDI-> TDTC BV ->ROE -3.0954 0.0097 No support for mediation 
Sizeta ->TDTC MV ->ROE -0.328 3.8479 No support for mediation 
GDP->TDTC MV ->ROE -0.6819 0.031 No support for mediation 
GDI->TDTC MV ->ROE -0.2137 0.0514 No support for mediation 
Sizeta ->LTDTC BV ->ROE -2.3784 78.7886 No support for mediation 
GDP-> LTDTC BV ->ROE -7.5218 0.0744 No support for mediation 
GDI-> LTDTC BV ->ROE -0.0335 1.7142 No support for mediation 
Sizeta ->LTDTC MV ->ROE -2.1134 0.2966 No support for mediation 
GDP-> LTDTC MV ->ROE -0.0444 0.4274 No support for mediation 
GDI-> LTDTC MV ->ROE -0.0376 0.3325 No support for mediation 
Sizeta -> STDTC BV ->ROE -1.4372 28.1966 No support for mediation 
GDP-> STDTC BV ->ROE -6.4789 0.3376 No support for mediation 
GDI-> STDTC BV ->ROE -0.0964 2.2314 No support for mediation 
Sizeta -> STDTC MV ->ROE -0.351 2.2867 No support for mediation 
GDP-> STDTC MV ->ROE -0.385 0.0392 No support for mediation 
GDI-> STDTC MV ->ROE -0.2219 0.0212 No support for mediation 
 
DV=ROA 

Bias corrected  
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizeta ->TADR ->ROA 0.0002 0.0010 Support for mediation 
GDP->TADR -> ROA -0.0001 0.0000 No support for mediation 
GDI->TADR -> ROA 0.0000 0.0000 No support for mediation 
Sizeta ->TDTC BV -> ROA -0.0084 -0.0031 Support for mediation 
GDP-> TDTC BV -> ROA 0.0003 0.0012 Support for mediation 
GDI-> TDTC BV -> ROA -0.0003 0.0000 No support for mediation 
Sizeta ->TDTC MV -> ROA -0.0009 -0.0002 Support for mediation 
GDP->TDTC MV -> ROA 0.0000 0.0001 Support for mediation 
GDI->TDTC MV -> ROA 0.0000 0.0000 No support for mediation 
Sizeta ->LTDTC BV -> ROA -0.0013 0.0014 No support for mediation 
GDP-> LTDTC BV -> ROA -0.0001 0.0001 No support for mediation 
GDI-> LTDTC BV -> ROA 0.0000 0.0000 No support for mediation 
Sizeta ->LTDTC MV -> ROA 0.0001 0.0004 Support for mediation 
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GDP-> LTDTC MV -> ROA -0.0001 0.0000 No support for mediation 
GDI-> LTDTC MV -> ROA -0.0001 0.0000 No support for mediation 
Sizeta -> STDTC BV -> ROA -0.0008 0.0002 No support for mediation 
GDP-> STDTC BV -> ROA 0.0000 0.0005 Support for mediation 
GDI-> STDTC BV -> ROA -0.0001 0.0000 No support for mediation 
Sizeta -> STDTC MV -> ROA -0.0005 0.0001 No support for mediation 
GDP-> STDTC MV -> ROA 0.0000 0.0001 Support for mediation 
GDI-> STDTC MV -> ROA 0.0000 0.0001 Support for mediation 
 
DV=ROIC 

Bias corrected 
 confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizeta ->TADR ->ROIC -0.049 0.0851 No support for mediation 
GDP->TADR -> ROIC -0.0128 0.0073 No support for mediation 
GDI->TADR -> ROIC -0.0004 0.0023 No support for mediation 
Sizeta ->TDTC BV -> ROIC -0.901 -0.0332 Support for mediation 
GDP-> TDTC BV -> ROIC 0.0086 0.1337 Support for mediation 
GDI-> TDTC BV -> ROIC -0.0323 -0.0005 Support for mediation 
Sizeta ->TDTC MV -> ROIC -0.137 -0.031 Support for mediation 
GDP->TDTC MV -> ROIC 0.0013 0.0223 Support for mediation 
GDI->TDTC MV -> ROIC -0.0051 0.0072 No support for mediation 
Sizeta ->LTDTC BV -> ROIC -0.2181 0.1057 No support for mediation 
GDP-> LTDTC BV -> ROIC -0.0059 0.0263 No support for mediation 
GDI-> LTDTC BV -> ROIC -0.0054 0.0007 No support for mediation 
Sizeta ->LTDTC MV -> ROIC -0.0024 0.0407 No support for mediation 
GDP-> LTDTC MV -> ROIC -0.0088 0.0015 No support for mediation 
GDI-> LTDTC MV -> ROIC -0.0086 0.0002 No support for mediation 
Sizeta -> STDTC BV -> ROIC -0.2231 0.1226 No support for mediation 
GDP-> STDTC BV -> ROIC -0.0231 0.055 No support for mediation 
GDI-> STDTC BV -> ROIC -0.0167 0.0097 No support for mediation 
Sizeta -> STDTC MV -> ROIC -0.0815 0.0121 No support for mediation 
GDP-> STDTC MV -> ROIC -0.0009 0.0135 No support for mediation 
GDI-> STDTC MV -> ROIC -0.0006 0.0083 No support for mediation 

 

Result of part 3: No multi-collinearity 
Table A- 4 Macro syntax matrix for multiple regression procedures (Part 3) 

The variables in the full model are as follows. Y = ROE, ROA, ROIC; M1 = TADR, M2 = TDTCBV, M3 
= TDTCMV, M4 = LTDTCBV, M5 = LTDTCMV, M6 = STDTCBV, M7 = STDTCMV; X1 = Firm size 
(log total sales), X2=GDP, X3=GDI 
 
IV to Mediators (a paths) 
Model Mediator X to M coef. Β Std. error t-value p-value Adj. R2 

A TADR Constant .0507       .0137      3.6959       .0002 0.0469 
  Firm size (log total sales)  .0284       .0016     17.8038       .0000  
  Economic growth (GDP)  -.0051       .0008     -6.6961       .0000  
  Economic growth (GDI)  .0008 .0005      1.6913       .0908  

B TDTC BV Constant 1.0591      1.3087       .8092       .4184 0.0949 
  Firm size (log total sales)  4.0535       .1525     26.5877       .0000  
  Economic growth (GDP)  -.5766 .0726     -7.9396       .0000  
  Economic growth (GDI)  .1362       .0446      3.0517       .0023  

C TDTC MV Constant .7579       .0197     38.5097       .0000 0.0086 
  Firm size (log total sales)  .0181       .0023      7.8948       .0000  
  Economic growth (GDP)  -.0024       .0011     -2.1873       .0288  
  Economic growth (GDI)  .0000       .0007       .0684       .9455  

D LTDTC BV Constant -.0514       .0122     -4.2053       .0000 0.0718 
  Firm size (log total sales)  .0329       .0014     23.0973       .0000  
  Economic growth (GDP)  -.0041       .0007     -6.1224       .0000  
  Economic growth (GDI)  .0009 .0004      2.2665       .0234  

E LTDTC MV Constant .7297       .0251     29.0937       .0000 0.0007 
  Firm size (log total sales)  .0061       .0029      2.0863       .0370  
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  Economic growth (GDP)  -.0011       .0014      -.7549       .4503  
  Economic growth (GDI)  -.0012       .0009     -1.4235       .1546  

F STDTC BV Constant .0050       .0126       .3984       .6904 0.0446 
  Firm size (log total sales) .0243       .0015     16.5997       .0000  
  Economic growth (GDP) -.0053       .0007     -7.6261       .0000  
  Economic growth (GDI) .0019       .0004      4.3777       .0000  

G STDTC MV Constant .7338       .0213     34.4006       .0000 0.0099 
  Firm size (log total sales)  .0206       .0025      8.3052       .0000  
  Economic growth (GDP)  -.0025       .0012     -2.0914       .0365  
  Economic growth (GDI)  -.0011       .0007     -1.5394       .1237  

 
 
 

Table A-4: Continued 
 

Direct Effect of IV on DV controlling for Mediator (c' path) 
DV 

 
Coef. Β Std.error t-value p-value VIF 

ROE Adjusted R2: 0.1583 
Constant 16.4233     

 
13.3445      1.2307       

 
.2185 

 

 TADR 5.3839     15.4615       .3482       .7277 2.604 
 TDTC BV -8.4532       .2815    -30.0308       .0000 8.283 
 TDTC MV 64.7655     17.2213      3.7608       .0002 6.401 
 LTDTC BV 711.2852     19.5460     36.3904       .0000 3.390 
 LTDTC MV -40.4118      8.3651     -4.8310       .0000 2.434 
 STDTC BV 398.3629     17.9137     22.2379       .0000 2.933 
 STDTC MV 19.8735     14.7052      1.3515       .1766 5.490 
 Firm size (log total sales)  -2.0268      1.4705     -1.3783       .1682 1.159 
 Economic growth (GDP)  4.8424       .6618      7.3166       .0000 1.319 
 Economic growth (GDI)  -.8317       .4058     -2.0497       .0404 1.331 
ROA Adjusted R2: 0.1495 

Constant .0153       
 

.0061      2.5079       
 

.0122 
 

 TADR .0166       .0071      2.3542       .0186 2.604 
 TDTC BV -.0015       .0001    -11.3350       .0000 8.283 
 TDTC MV -.0250       .0079     -3.1830       .0015 6.401 
 LTDTC BV .0023       .0089       .2632       .7924 3.390 
 LTDTC MV .0173       .0038      4.5229       .0000 2.434 
 STDTC BV -.0158       .0082     -1.9286       .0538 2.933 
 STDTC MV -.0110       .0067     -1.6342       .1023 5.490 
 Firm size (log total sales)  .0125       .0007     18.6869       .0000 1.159 
 Economic growth (GDP)  .0028       .0003      9.2703       .0000 1.319 
 Economic growth (GDI)  -.0001       .0002      -.7630       .4455 1.331 
ROIC Adjusted R2: 0.0599 

Constant .0389      
 

1.2270       .0317       
 

.9747 
 

 TADR .7974      1.4217       .5609       .5749 2.604 
 TDTC BV -.1330       .0259     -5.1370       .0000 8.283 
 TDTC MV -4.1752      1.5835     -2.6366       .0084 6.401 
 LTDTC BV -1.2379      1.7973      -.6888       .4910 3.390 
 LTDTC MV 1.7918       .7692      2.3295       .0199 2.434 
 STDTC BV -.2798      1.6472      -.1699       .8651 2.933 
 STDTC MV -1.6166      1.3522     -1.1955       .2319 5.490 
 Firm size (log total sales)  1.9536       .1352     14.4482       .0000 1.159 
 Economic growth (GDP)  .2466       .0609      4.0521       .0001 1.319 
 Economic growth (GDI)  .0909       .0373      2.4371       .0148 1.331 
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Table A-4: Continued 
 

 Normal theory tests for mediation effects-Sobel test 
 DV=ROE TADR TDTC 

BV  
TDTC 

MV 
LTDTC 

BV 
LTDTC 

MV 
STDTC 

BV 
STDTC 

MV 
Firm size (log total sales)  0.339 -19.907 3.328 24.347 -2.055 16.191 1.484 
Economic growth (GDP)  -0.339 7.625 -1.746 -3.976 0.974 -4.875 -1.200 
Economic growth (GDI)  0.340 -2.854 0.044 36.067 0.974 21.934 -0.832 

 DV=ROA TADR TDTC 
BV  

TDTC 
MV 

LTDTC 
BV 

LTDTC 
MV 

STDTC 
BV 

STDTC 
MV 

Firm size (log total sales)  1.280 -26.325 -2.409 1.554 1.262 -2.240 -1.554 
Economic growth (GDP)  -1.245 7.877 1.562 -1.450 -0.832 2.052 1.236 
Economic growth (GDI)  1.286 -2.867 -0.044 1.556 0.000 -2.250 0.844 

 DV=ROIC TADR TDTC 
BV  

TDTC 
MV 

LTDTC 
BV 

LTDTC 
MV 

STDTC 
BV 

STDTC 
MV 

Firm size (log total sales)  -0.336 -3.282 -1.771 0.482 -0.211 -0.138 -1.502 
Economic growth (GDP)  0.336 3.050 1.341 -0.478 0.208 0.138 1.209 
Economic growth (GDI)  -0.336 -2.166 -0.022 0.482 0.208 -0.138 0.835 

 
Table A-4: Continued 

 
  Model summary for DV Model 
 
DV=ROE 

Bias corrected 
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizesales ->TADR ->ROE -0.8855 0.7041 No support for mediation 
GDP->TADR ->ROE -0.1204 0.1567 No support for mediation 
GDI->TADR ->ROE -0.0176 0.0324 No support for mediation 
Sizesales -> TDTC BV ->ROE -95.1646 0.9704 No support for mediation 
GDP-> TDTC BV ->ROE -0.1309 14.617 No support for mediation 
GDI-> TDTC BV ->ROE -4.1533 -0.011 No support for mediation 
Sizesales ->TDTC MV ->ROE -0.2357 3.9314 No support for mediation 
GDP->TDTC MV ->ROE -0.6416 0.0316 No support for mediation 
GDI->TDTC MV ->ROE -0.1031 0.1332 No support for mediation 
Sizesales -> LTDTC BV ->ROE -1.3265 60.7327 No support for mediation 
GDP-> LTDTC BV ->ROE -8.2016 0.0858 No support for mediation 
GDI-> LTDTC BV ->ROE -0.0199 2.3653 No support for mediation 
Sizesales -> LTDTC MV ->ROE -1.3306 0.1363 No support for mediation 
GDP-> LTDTC MV ->ROE -0.0418 0.3945 No support for mediation 
GDI-> LTDTC MV ->ROE -0.0268 0.3794 No support for mediation 
Sizesales -> STDTC BV ->ROE -1.6105 30.2976 No support for mediation 
GDP-> STDTC BV ->ROE -7.8234 0.2777 No support for mediation 
GDI-> STDTC BV ->ROE -0.0764 2.7 No support for mediation 
Sizesales -> STDTC MV ->ROE -0.3707 2.3013 No support for mediation 
GDP-> STDTC MV ->ROE -0.3581 0.0356 No support for mediation 
GDI-> STDTC MV ->ROE -0.2338 0.0127 No support for mediation 
 
DV=ROA 

Bias corrected 
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizesales ->TADR ->ROA 0.0002 0.0010 No support for mediation 
GDP->TADR -> ROA -0.0002 0.0000 No support for mediation 
GDI->TADR -> ROA 0.0000 0.0000 No support for mediation 
Sizesales -> TDTC BV -> ROA -0.0080 -0.0031 Support for mediation 
GDP-> TDTC BV -> ROA 0.0004 0.0013 No support for mediation 
GDI-> TDTC BV -> ROA -0.0004 -0.0001 Support for mediation 
Sizesales ->TDTC MV -> ROA -0.0008 -0.0002 Support for mediation 
GDP->TDTC MV -> ROA 0.0000 0.0002 No support for mediation 
GDI->TDTC MV -> ROA 0.0000 0.0000 No support for mediation 
Sizesales -> LTDTC BV -> ROA -0.0009 0.0012 No support for mediation 
GDP-> LTDTC BV -> ROA 0.0000 0.0001 No support for mediation 
GDI-> LTDTC BV -> ROA 0.0000 0.0000 No support for mediation 
Sizesales -> LTDTC MV -> ROA 0.0000 0.0003 No support for mediation 
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GDP-> LTDTC MV -> ROA -0.0001 0.0000 No support for mediation 
GDI-> LTDTC MV -> ROA -0.0001 0.0000 No support for mediation 
Sizesales -> STDTC BV -> ROA -0.0021 0.0002 No support for mediation 
GDP-> STDTC BV -> ROA 0.0000 0.0005 No support for mediation 
GDI-> STDTC BV -> ROA -0.0002 0.0000 No support for mediation 
Sizesales -> STDTC MV -> ROA -0.0005 0.0001 No support for mediation 
GDP-> STDTC MV -> ROA 0.0000 0.0001 No support for mediation 
GDI-> STDTC MV -> ROA 0.0000 0.0001 No support for mediation 
 
DV=ROIC 

Bias corrected 
confidence intervals 

Bootstrap results for 
mediation/indirect effects 

 Lower Upper  Sizesales ->TADR ->ROIC -0.0319 0.0915 No support for mediation 
GDP->TADR -> ROIC -0.0159 0.0056 No support for mediation 
GDI->TADR -> ROIC -0.0006 0.0041 No support for mediation 
Sizesales -> TDTC BV -> ROIC -0.8641 -0.0949 Support for mediation 
GDP-> TDTC BV -> ROIC 0.0134 0.1389 Support for mediation 
GDI-> TDTC BV -> ROIC -0.0425 -0.0032 Support for mediation 
Sizesales ->TDTC MV -> ROIC -0.1284 -0.0293 Support for mediation 
GDP->TDTC MV -> ROIC 0.0011 0.0222 Support for mediation 
GDI->TDTC MV -> ROIC -0.006 0.0056 No support for mediation 
Sizesales -> LTDTC BV -> ROIC -0.1626 0.083 No support for mediation 
GDP-> LTDTC BV -> ROIC -0.0069 0.028 No support for mediation 
GDI-> LTDTC BV -> ROIC -0.0069 0.0018 No support for mediation 
Sizesales -> LTDTC MV -> ROIC 0.001 0.0331 Support for mediation 
GDP-> LTDTC MV -> ROIC -0.0104 0.0017 No support for mediation 
GDI-> LTDTC MV -> ROIC -0.0082 0.0002 No support for mediation 
Sizesales -> STDTC BV -> ROIC -0.2454 0.1142 No support for mediation 
GDP-> STDTC BV -> ROIC -0.0212 0.0601 No support for mediation 
GDI-> STDTC BV -> ROIC -0.0202 0.0097 No support for mediation 
Sizesales -> STDTC MV -> ROIC -0.0915 0.01 No support for mediation 
GDP-> STDTC MV -> ROIC -0.0007 0.0147 No support for mediation 
GDI-> STDTC MV -> ROIC -0.0003 0.0091 No support for mediation 

 

SPPS macro command set 
“Indirect” macro- http://www.afhayes.com/spss-sas-and-mplus-macros-and-code.html. 

“mediate” macro- http://www.afhayes.com/spss-sas-and-mplus-macros-and-code.html. 
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Appendix B 

Chapter 4 

Table B- 1 The bond and stock market capitalization % of GDP of the sample countries 
 
 
 
 
 
 
 
 
 
Note: Market capitalization: the share price times the number of shares outstanding that the development of stock market in a country is defined as the stock market 
capitalization over the country’s actual GDP, average through 1990 and 2010.The development of a bond market is defined as the total (private plus public) bond market 
capitalization over actual GDP, average through 1990 and 2010. Value Traded: The total of shares traded during the period. Sources: World Development Report (World 
Bank), Financial Structure Database.  

 
Table B- 2 The lending interest rate and inflation of the sample countries 

 
Note: Lending interest rate: the rate charged by banks on loans to prime customers. Lending rate is the bank rate that generally meets the short- and medium-term financing 
needs of the private sector. This rate is usually differentiated according to creditworthiness of borrowers and objectives of financing. Inflation: the measured by the consumer 
price index (CPI) reflects the annual percentage change in the cost to the average consumer of acquiring a basket of goods and services that may be fixed or changed at 
specified intervals, such as yearly. Sources: World Development Report (World Bank), Financial Structure Database. 

 
 

Countries 

Bond capitalization 
market 

$-billion 

Stock market 
capitalization 

 $-billion          

 
Value traded 

%GDP 
 1990                       2010 1990                         2010 1990                      2010 

Malaysia 4.090                   15.575 48.600                   410.534 9.010                    7.194 
Indonesia 0.6960                 1.6990 8.080                    360.388 9.002                    6.105 

Country  Year 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 

Indonesia Lending IR 
(%) 20.8 25.5 24 20.6 17.8 18.9 19.2 22 32.2 27.7 18.5 18.5 18.9 16.9 14.1 14.1 16 13.9 13.6 15 13.3 

Malaysia Lending IR 
(%) 8.8 9.3 10.2 10 8.8 8.7 9.9 11 12.1 8.6 7.7 7.1 6.5 6.3 6 6 6.5 6.4 6.1 5.1 5 

Indonesia Inflation, 
CPI 7.8 9.4 7.5 9.7 8.5 9.4 8 6.2 58.4 20.5 3.7 11.5 11.9 6.6 6.2 10.5 13.1 6.4 9.8 4.8 5.1 

Malaysia Inflation, 
CPI 2.6 4.4 4.8 3.5 3.7 3.5 3.5 2.7 5.3 2.7 1.5 1.4 1.8 1 1.5 3 3.6 2 5.4 0.6 1.7 
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Table B- 3 Major aspects of corporate governance and institutional environment in the 
South-East Asian countries (Malaysia and Indonesia) 

 
Note: Efficiency of judicial system: The assessment of the “efficiency” and integrity of the legal environment as 
the business and particularly foreign firms is affected that had been produced by the country risk rating agency 
Business International Corp. This represents investors’ assessments of the country’s condition on a scale from zero 
to 10; with lower scores, lower efficiency levels “zero” (least efficient) to 10 (most efficient). Rule of law: The law 
assessment and the tradition of the order in the country produced by the risk rating agency International Country 
Risk (ICR) in the particular country. The scale is from zero to 10; with the lower score for less tradition (0) to 
most tradition (10). Creditor right: An index aggregating different creditor rights. The index ranges are from zero 
(weakest) to four (strongest). Shareholder right: The cumulative voting variable that cover the right minority 
shareholders for the proportional representation which added the variable on pre-emptive right of the minority 
shareholders to buy new issues of stock.  The index ranges from zero to four. 
 

Table B- 4 Statistically significant value for total effect in Malaysia 
The table demonstrates the PLS-SEM statistically significant estimates for the total direct effect path 
“c”, i.e., the relationships between the determinants of capital structure and firm financial performance. 
PLS path modelling measures the Beta (β) coefficient, standard error and statistically significant value 
using resampling from the bootstrapping procedures for 5000 samples for all samples; total sample for 
Indonesia N =5975 
 
 coeff. β std. error t-stats 
Asset structure -> firm financial performance  -0.0445 0.0063 7.0522 
Growth opportunity -> firm financial performance -0.0758 0.01 7.5861 
Firm size -> firm financial performance 0.0206 0.0072 2.8714 
Liquidity -> firm financial performance -0.0107 0.0044 2.4684 
Business risk -> firm financial performance -0.0016 0.0025 0.642 
Non-debt tax shield -> firm financial performance 0.8882 0.0133 66.6393 
Bond market development -> firm financial performance  -0.0169 0.0054 3.1085 
Stock market development -> firm financial performance  0.0137 0.008 1.7232 
Economic growth -> firm financial performance 0.0194 0.0086 2.2527 
Interest rate -> firm financial performance  0.0097 0.0077 1.261 
Inflation rate -> firm financial performance -0.0044 0.0081 0.5491 
Note: ***, **,*statistically significant at the 1 per cent, 5 per cent and 10 per cent levels (one –tail), respectively. 

 Malaysia Indonesia Sources 
Financial orientation Market-based 

oriented 
Bank-based 

oriented 
Demirgüç-Kunt and 
Maksimovic(2002) 

Legal origin  Common law Civil law-French 
origin 

La Porta et al. (1998) 

Rule of Law    
  Efficiency of judicial 
  system     

9.00 2.50 La Porta et al. (1998) 

  Rule of law 6.78 3.98 La Porta et al. (1998) 
Legal protection    
  Shareholder rights 4 2 La Porta et al. (1998) 
  Creditor rights 4 4 La Porta et al. (1998) 
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Table B- 5 The measurement model for book and market leverage 

Measurement result for Models A (all leverage) of the factorial construct validity for the endogenous and exogenous variables hypothesised to influence the 
determinants of capital structure and firm financial performance estimated using Partial Least Square which is variance based Structural Equation Modelling (PLS-
SEM). The measurement estimates are calculated by the PLS algorithm with the path weighting scheme, Mean 0, Variance 1, Maximum iteration 300. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note

: AVE is defined as average variance extracted, and CR is defined as composite reliability. aPooled is the total sample of Malaysia and Indonesia. Total number of samples for Pooled 
(N=7819), Malaysia (N=5975) and Indonesia (N=1844). This study model specification for structural equation modelling (SEM) includes the measurement model (e.g. formative and 
reflective construct) and structural model. Five reflective constructs and six formative constructs. The structural model is the path coefficient between the latent variable of 
exogenous variable and the endogenous variable which is consists of firm leverage and firm financial performance. 

 
105 See Chapter 2, Table 2.7, for variable definitions. 
 
106 Standardized loadings for latent variables with a single indicators are subject equal to one and it is not subject to test the statistical significant. Hence, there is no value for the 
average variance extracted (AVE) for the constructs. 

Model B (Book leverage) C (Market leverage) 
Country aPooled Malaysia Indonesia aPooled Malaysia Indonesia 
Exogenous105 AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR 
Asset structue 0.8343 0.9096 0.9124 0.9542 0.7226 0.8377 0.8343 0.9097 0.9115 0.9537 0.7244 0.8392 
Economic growth 0.6976 0.8170 0.7236 0.8386 0.7552 0.8585 0.7252 0.8394 0.7282 0.8422 0.7661 0.8663 
Growth opportunities 0.6376 0.8417 0.6203 0.8299 0.6779 0.8636 0.6375 0.8409 0.6200 0.8293 0.6778 0.8630 
Inflation rate 0.9446 0.9715 0.8212 0.9017 0.9658 0.9826 0.9442 0.9713 0.8056 0.8917 0.9659 0.9826 
Firm size 0.9860 0.9929 0.9046 0.9499 0.9359 0.9669 0.9858 0.9928 0.9013 0.9481 0.9359 0.9669 
Interest rate 1061.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Liquidity 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Non debt tax shield 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Stock market 
development 

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Bond market 
development 

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Business risk 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
                          
Endogenous 
Firm leverage 0.7138 0.9080 0.7067 0.9052 0.7416 0.9183 0.8319 0.9368 0.8545 0.9462 0.7696 0.9087 
Firm performance 0.6048 0.7992 0.7134 0.8781 0.6074 0.8057 0.6038 0.7975 0.7119 0.8769 0.6055 0.8030 
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Table B- 6 Statistically significant value for book value 
The table demonstrates the Model B of the PLS-SEM statistically significance estimates for the determinants of capital structure (Panel A) and firm financial 
performance (Panel B). The PLS path modelling measures the Beta (β) coefficient, standard error and statistically significant value by using the resampling from the 
bootstrapping procedures for a number of samples of 5000 for all sample; total sample pooled with the number of cases (N) =7819; total sample Malaysia with the 
number of cases (N) =5975; and total sample Indonesia with the number of cases (N) =1844. 

  Pooled Malaysia Indonesia 
Panel A coef.(β) Std.error Critical ratio coef.(β) Std.error Critical ratio coef.(β) Std.error Critical ratio 
Asset structure -> firm leverage  0.0357 0.0046 7.7797*** 0.034 0.0046 7.3621*** 0.0399 0.0085 4.7091*** 
Growth opportunity -> firm leverage  0.9736 0.0057 169.6069*** 0.9809 0.0062 159.1024*** 0.9797 0.0087 112.4224*** 
Firm size -> firm leverage  -0.0372 0.0099 3.7436*** -0.015 0.0076 1.9723** 0.0006 0.0089 0.0622 
Liquidity -> firm leverage 0.0393 0.0046 8.6185*** 0.0394 0.0049 8.1154*** 0.0526 0.0082 6.3928*** 
Business risk -> firm leverage  -0.0002 0.002 0.0946 -0.0015 0.0027 0.5716 -0.0015 0.0057 0.2599 
Non-debt tax shield -> firm leverage  -0.0148 0.0081 1.8246* -0.0191 0.0061 3.1409*** 0.0063 0.0191 0.3316 
Bond market development -> firm leverage  -0.0148 0.0036 4.1709*** 0.0011 0.0036 0.3091 -0.0104 0.0077 1.3528 
Stock market development -> firm leverage  -0.0142 0.0052 2.7571*** 0.0018 0.0037 0.4923 -0.0115 0.0048 2.3792** 
Economic growth -> firm leverage  -0.01 0.0036 2.7749*** -0.012 0.004 3.0236*** 0.0147 0.0093 1.5724 
Interest rate -> firm leverage 0.0231 0.0065 3.5688*** -0.0134 0.0035 3.8226*** 0.0365 0.009 4.0693*** 
Inflation rate -> firm leverage  0.003 0.0099 0.3017 0.0064 0.0036 1.762* 0.0021 0.0138 0.151 
Panel B                   
Asset structure -> firm financial performance  -0.0333 0.0059 5.6255*** -0.058 0.0102 5.664*** -0.0214 0.0149 1.4388 
Growth opportunity -> firm financial performance  -0.3411 0.1863 1.8306* -0.4749 0.2538 1.8708* -0.4888 0.3474 1.407 
Firm size -> firm financial performance  -0.0178 0.0158 1.1277 0.0272 0.0068 4.0093*** -0.0153 0.0144 1.0573 
Liquidity -> firm financial performance  -0.0172 0.0077 2.2203** -0.0267 0.0116 2.3035** -0.0186 0.0134 1.3875 
Business risk -> firm financial performance  -0.004 0.0037 1.0886 -0.001 0.0022 0.445 -0.0059 0.0098 0.5992 
Non-debt tax shield) -> firm financial performance  0.9024 0.0203 44.497*** 0.8935 0.0145 61.4086*** 0.8925 0.0237 37.6903*** 
Bond market development -> firm financial performance  -0.0009 0.0066 0.137 -0.0175 0.0054 3.2179*** -0.0362 0.0174 2.0786** 
Stock market development -> firm financial performance  0.0213 0.0088 2.4285** 0.013 0.0081 1.6038 0.0109 0.0082 1.3317 
Economic growth -> firm financial performance 0.0172 0.0059 2.9211*** 0.0242 0.0076 3.2048*** 0.0141 0.0163 0.8656 
Interest rate -> firm financial performance -0.0291 0.0085 3.4117*** 0.015 0.0098 1.5281 -0.066 0.0301 2.1905** 
Inflation rate -> firm financial performance -0.0247 0.0094 2.6364*** -0.007 0.0081 0.866 0.0026 0.0204 0.1293 
                    
Firm leverage -> firm financial performance  0.2978 0.2016 1.4774 0.4066 0.2516 1.616 0.4813 0.3843 1.2523 
R-Squared (R2)- firm leverage 0.948     0.948     0.956     
R-Squared (R2)- firm financial performance 0.829     0.84     0.828     

Note: ***, **,*statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively.  
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Table B- 7 Statistically significant value for market leverage 
The table demonstrates the Model C of the PLS-SEM statistically significance estimates for the determinants of capital structure (Panel A) and firm’ financial 
performance (Panel B). The PLS path modelling measures the Beta (β) coefficient, standard error and statistically significant value by using the resampling from the 
bootstrapping procedures for a number of samples of 5000 for all sample; total sample pooled with the number of cases (N) =7819; total sample Malaysia with the 
number of cases (N) =5975; and total sample Indonesia with the number of cases (N) =1844. 

  Pooled Malaysia Indonesia 
Panel A coef. (β) Std.error Critical ratio coef. (β) Std.error Critical ratio coef. (β) Std.error Critical ratio 
Asset structure -> firm leverage  0.1295 0.0112 11.585** 0.1429 0.0114 12.577*** 0.1106 0.0204 5.4193*** 
Growth opportunity -> firm leverage  0.4917 0.0134 36.6313*** 0.4804 0.0134 35.9326*** 0.4606 0.0201 22.9468*** 
Firm size -> firm leverage  0.018 0.0191 0.9419 0.0156 0.0118 1.3233 0.1282 0.0199 6.4571*** 
Liquidity -> firm leverage -0.1426 0.0199 7.1818*** -0.1405 0.0229 6.1323*** -0.0956 0.0311 3.0685*** 
Business risk -> firm leverage  -0.002 0.0058 0.3529 0.0051 0.0054 0.9554 -0.0376 0.0146 2.5762*** 
Non-debt tax shield -> firm leverage  -0.0699 0.0133 5.2394*** -0.0964 0.0142 6.7711*** -0.1578 0.0919 1.7178* 
Bond market development -> firm leverage  -0.0322 0.0149 2.1613** -0.0258 0.012 2.1509** 0.0115 0.0328 0.3497 
Stock market development -> firm leverage  0.0114 0.0147 0.781 0.0091 0.0128 0.7064 0.0119 0.022 0.539 
Economic growth -> firm leverage  -0.0214 0.0107 1.988** -0.0199 0.0128 1.5549 0.209 0.0586 3.5699*** 
Interest rate -> firm leverage -0.1472 0.0176 8.3441*** -0.0839 0.0126 6.6358*** 0.1318 0.0394 3.3488*** 
Inflation rate -> firm leverage -0.0065 0.0131 0.4924 0.0195 0.0142 1.3744 0.0364 0.0534 0.6809 
Panel B                   
Asset structure -> firm financial performance  -0.0231 0.0056 4.1619*** -0.045 0.0065 6.9575*** -0.0033 0.0074 0.4491 
Growth opportunity -> firm financial performance  -0.0529 0.0092 5.7496*** -0.0769 0.0102 7.5752*** -0.0204 0.0286 0.7125 
Firm size -> firm financial performance  -0.0311 0.023 1.352 0.0198 0.0071 2.7782*** -0.0151 0.016 0.9478 
Liquidity -> firm financial performance  -0.0053 0.0049 1.0758 -0.0108 0.0047 2.3211** 0.0077 0.0172 0.4458 
Business risk -> firm financial performance  -0.004 0.0033 1.198 -0.0016 0.0027 0.6105 -0.0063 0.0093 0.6794 
Non-debt tax shield) -> firm financial performance  0.9003 0.0196 45.8554*** 0.8891 0.0128 69.3091*** 0.8999 0.0187 48.2403*** 
Bond market development -> firm financial performance  -0.0062 0.0053 1.1695 -0.0159 0.0063 2.5379** -0.0416 0.0199 2.0876** 
Stock market development -> firm financial performance  0.0159 0.0108 1.4782 0.0148 0.0081 1.8314* 0.0055 0.0095 0.5787 
Economic growth -> firm financial performance 0.0142 0.0073 1.9454* 0.0187 0.0089 2.0913** 0.0178 0.0165 1.0777 
Interest rate -> firm financial performance -0.0229 0.0086 2.6536*** 0.0086 0.0088 0.9821 -0.0496 0.0212 2.3421** 
Inflation rate -> firm financial performance -0.0221 0.0085 2.5938*** -0.002 0.0113 0.1765 0.0033 0.0215 0.1526 
                    
Firm leverage -> firm financial performance  0.0029 0.0157 0.1875 0.0021 0.0089 0.233 0.0068 0.0275 0.2476 
R-Squared (R2)- firm leverage 0.347     0.364     0.365     
R-Squared (R2)- firm financial performance 0.828     0.837     0.825     
Note: ***, **,*statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively.
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Appendix C 

Chapter 5 

 

Figure C- 1 A decision tree for a typology of mediation effects 
 

Is axb 
significant?

Is c
significant? Is c

significant?

Are all signs 
axbxc

positive?

Complementary
(Mediation)

Competitive
(Mediation)

Indirect-only
(Mediation)

Direct-only
(No Mediation)

No-effect
(No mediation)

YES NO

NOYES YES NO

YES NO

Literatures

This study

 
- In sum, this study from the perspective of capital structure considered that some of the attributes in different sectors and countries recognised  as 
a “competitive”, “complementary” and “indirect-only” mediation. This study acknowledges that sometimes the size effect is not important to 
determine the type of mediations (Hair et al., 2013; Zhao et al.,2010)- (if the effect size VAF is become larger than 1 or even negative and thus no 
longer interpreted). The mediation effect is guide for future research and silver lining for practical and theoretical building.  

Literatures

Establishing 
mediation 

Classifying 
mediation

Implication of 
mediation for 

theory 
building

When both indirect effect path a x b and c 
is significant, determine with multiplying 
all coefficients a x b x c is positive 
(indirect and direct sign pointing in the 
same direction). 

-The indirect effect (path: a x b) and direct effect (path c) both 
significant and the sign pointing in the opposite direction (a x b 
x is negative).
-Reject Baron and Kenny (1986) clarifications that the 
“competitive mediation” is club to be no mediation.
- Hair et al. (2013) suggests full mediated (if the effect size 
VAF is become larger than 1 or even negative and thus no 
longer interpreted).
-Need to consider the possible omitted mediator of matching 
unexplained sign in “direct effect” and inconsistent sign 
between indirect and direct effect.

-“Full mediated” (Agreed by almost of prior 
studies to recent, i.e., ; Hair  et al., 2013; Zhao 
et. al., 2010; Baron and Kenny, 1986).
-Mediator is consistent with the theoretical 
framework.
- No need for further test for indirect effect (i.e., 
if the indirect effect (axb) and the total effect c 
has a same sign). 
- Possible of omitted variable such as suppressor 
variable (i.e., if the indirect effect (axb) and the 
total effect c has the opposite sign.
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Table C- 1 The measurement model for book leverage 
The table shows the measurement results for Model B of the factorial construct validity for the endogenous and exogenous variables hypothesised to 
influence the determinants of capital structure and firm’ financial performance estimated using Partial Least Square which is variance based Structural 
Equation Modelling (PLS-SEM). The measurement estimates are calculated by the PLS algorithm with the path weighting scheme, Mean 0, Variance 1, 
Maximum iteration 300. 

Sector Primary Secondary Tertiary 
Country aPooled Malaysia Indonesia aPooled Malaysia Indonesia aPooled Malaysia Indonesia 
Exogenous AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR 
AS 0.9598 0.9795 0.9598 0.9795 0.9537 0.9763 0.9006 0.9477 0.9124 0.9542 0.8700 0.9304 0.7849 0.8794 0.9098 0.9528 0.6827 0.8092 
EG 0.7589 0.8629 0.7589 0.8629 0.2320 0.0611 0.7212 0.8362 0.7259 0.8406 0.7671 0.8667 0.6007 0.7245 0.7107 0.8283 0.7403 0.8482 
GRW 0.6784 0.8623 0.6784 0.8623 0.6718 0.8525 0.6289 0.8382 0.6058 0.8227 0.6995 0.8765 0.6693 0.8542 0.6759 0.8562 0.6477 0.8381 
INF 0.9415 0.9699 0.9415 0.9699 0.9485 0.9735 0.9455 0.9720 0.8193 0.9005 0.9662 0.9828 0.9438 0.9711 0.8231 0.9029 0.9702 0.9849 
FS 0.9920 0.9960 0.9920 0.9960 0.9481 0.9734 0.9890 0.9945 0.9096 0.9527 0.9590 0.9791 0.9805 0.9901 0.9020 0.9484 0.8962 0.9452 
IR 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
LIQ 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
NDTS 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
SMD 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
BMD 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
BR 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Endogenous                   
LEV 0.8311 0.9513 0.8311 0.9513 0.7999 0.9405 0.7369 0.9175 0.7207 0.9110 0.7924 0.9377 0.7127 0.9046 0.7489 0.9188 0.6663 0.8838 
FFP 0.9328 0.9765 0.9328 0.9765 0.9327 0.9765 0.6354 0.8053 0.8869 0.9592 0.6489 0.8175 0.7250 0.8870 0.6538 0.8391 0.8174 0.9306 
R-Squared 
(R2) 

                  

R2- LEV 0.9700   0.9700   0.9631   0.9597   0.9580   0.9690   0.9424   0.9566   0.9426   
R2- FFP 0.8908   0.8908   0.9239   0.8822   0.8296   0.9157   0.7602   0.8556   0.7674   

 
Note: AVE is defined as average variance extracted, and CR is defined as composite reliability. aPooled is the total sample of Malaysia and Indonesia. Total number of 
samples for Pooled (primary: n=527; secondary: n=4572; tertiary: n=2720), Malaysia (primary: n=352; secondary: n=3492; tertiary: n=2131) and Indonesia (primary: n=175; 
secondary: n=1080; tertiary: n=589). This study model specification for PLS-SEM includes the measurement model (e.g. formative and reflective construct) and structural 
model. Five reflective constructs (e.g. asset structure, growth opportunities, firm size, inflation rate and economic growth) and six formative constructs (e.g. business risk, 
liquidity, non-debt tax shield, interest rate, stock market development and bond market development). The structural model is the path coefficient between the latent variable 
of exogenous variable and the endogenous variable which is consists of leverage and firm financial performance. 
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Table C- 2 The measurement model for market leverage 
The table shows the measurement results for Model C of the factorial construct validity for the endogenous and exogenous variables hypothesised to 
influence the determinants of capital structure and firm’ financial performance estimated using Partial Least Square which is variance based Structural 
Equation Modelling (PLS-SEM). The measurement estimates are calculated by the PLS algorithm with the path weighting scheme, Mean 0, Variance 1, 
Maximum iteration 300. 

Sector Primary Secondary Tertiary 
Country aPooled Malaysia Indonesia aPooled Malaysia Indonesia aPooled Malaysia Indonesia 
Exogenous AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR AVE CR 
AS 0.9599 0.9796 0.9644 0.9819 0.9539 0.9764 0.9005 0.9476 0.9113 0.9536 0.8704 0.9306 0.7840 0.8788 0.9098 0.9528 0.6777 0.8048 
EG 0.7554 0.8604 0.7518 0.8583 0.3701 0.4053 0.7341 0.8462 0.7287 0.8427 0.7795 0.8752 0.6856 0.8071 0.7151 0.8319 0.6607 0.7835 
GRW 0.6771 0.8634 0.6827 0.8674 0.6697 0.8530 0.6285 0.8369 0.6047 0.8218 0.6993 0.8756 0.6694 0.8524 0.6757 0.8534 0.6478 0.8386 
INF 0.9416 0.9699 0.8262 0.9048 0.9484 0.9735 0.9446 0.9715 0.8173 0.8992 0.9661 0.9828 0.9438 0.9711 0.8127 0.8963 0.9702 0.9849 
FS 0.9915 0.9957 0.9340 0.9659 0.9490 0.9738 0.9888 0.9944 0.9048 0.9500 0.9587 0.9789 0.9805 0.9902 0.9016 0.9483 0.8948 0.9445 
IR 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
LIQ 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
NDTS 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
SMD 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
BMD 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
BR 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Endogenous                   
LEV 0.8453 0.9424 0.8486 0.9438 0.8448 0.9420 0.8421 0.9411 0.8679 0.9516 0.7628 0.9054 0.8150 0.9295 0.8373 0.9391 0.7460 0.8976 
FFP 0.9328 0.9765 0.9420 0.9799 0.9327 0.9765 0.6353 0.8052 0.8869 0.9592 0.6494 0.8187 0.7224 0.8856 0.6524 0.8374 0.8164 0.9302 
R-Squared 
(R2) 

                  

R2- LEV 0.4586  0.5064  0.4623  0.3683  0.3837  0.3640  0.3596  0.3885  0.3831  
R2- FFP 0.8894  0.8544  0.9210  0.8831  0.8297  0.9140  0.7570  0.8554  0.7585  
 
Note: AVE is defined as average variance extracted, and CR is defined as composite reliability. aPooled is the total sample of Malaysia and Indonesia. Total number of 
samples for Pooled (primary: n=527; secondary: n=4572; tertiary: n=2720), Malaysia (primary: n=352; secondary: n=3492; tertiary: n=2131) and Indonesia (primary: 
n=175; secondary: n=1080; tertiary: n=589). This study model specification for PLS-SEM includes the measurement model (e.g. formative and reflective construct) and 
structural model. Five reflective constructs and six formative constructs. The structural model is the path coefficient between the latent variable of exogenous variable and 
the endogenous variable which is consists of leverage and firm financial performance 
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Table C- 3 Statistically significant value for book and market leverage for pooled sample 
The table presents the PLS-SEM statistically significant estimates for the determinants of capital structure (Panel A) and firm financial performance 
(Panel B). The PLS path model measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the 
bootstrapping procedure for 5000 samples for all samples. The number of cases for each economic sector with pooled data for Malaysia and Indonesia 
are: (i) N =527 for the primary sector, (ii) N =4572 for the secondary sector and (iii) N =2720 for the tertiary sector. 

Model Primary (book leverage) Primary (market leverage) Secondary (book leverage) Secondary (market  leverage) 
Panel A coef.(β) Std.error T-stats coef.(β) Std.error T-stats coef.(β) Std.error T-stats coef.(β) Std.error T-stats 
Asset structure -> firm leverage  -0.001 0.01 0.099 0.053 0.031 1.728* 0.034 0.004 8.759*** 0.111 0.013 8.754*** 
Growth opp. -> firm leverage  0.97 0.013 73.733*** 0.58 0.038 15.467*** 0.982 0.005 219.816*** 0.432 0.017 25.57*** 
Firm size -> firm leverage  -0.02 0.018 1.083 0.063 0.073 0.864 -0.04 0.01 4.1553*** -0.023 0.023 0.97 
Liquidity  -> firm leverage  0.039 0.011 3.641*** -0.05 0.036 1.366 0.048 0.004 13.413*** -0.258 0.021 12.201*** 
Business risk  -> firm leverage  -0.007 0.006 1.131 -0.003 0.026 0.125 0.002 0.004 0.372 -0.011 0.01 1.084 
Non-debt tax  -> firm leverage  -0.054 0.021 2.593*** -0.114 0.063 1.8267* -0.03 0.007 4.651*** -0.057 0.018 3.1175*** 
Bond mkt. dev. -> firm leverage  -0.017 0.012 1.405 0.029 0.057 0.506 -0.013 0.005 2.503** -0.045 0.02 2.2683** 
Stock mkt. dev. -> firm leverage  -0.003 0.011 0.254 0.018 0.055 0.319 -0.016 0.007 2.402** -0.009 0.019 0.476 
Economic growth -> firm leverage  -0.012 0.008 1.412 -0.095 0.037 2.529** -0.006 0.004 1.483 -0.023 0.014 1.623 
Interest rate -> firm leverage  0.006 0.017 0.368 -0.198 0.071 2.788*** 0.038 0.007 5.92*** -0.113 0.023 4.943*** 
Inflation rate -> firm leverage  -0.001 0.011 0.074 0.056 0.048 1.158 -0.003 0.011 0.289 -0.016 0.016 1.02 
Panel B                         
Asset structure -> firm performance  -0.014 0.014 0.958 -0.013 0.014 0.933 -0.059 0.008 7.269*** -0.055 0.008 6.939*** 
Growth opp. -> firm performance  0.238 0.205 1.164 0.013 0.026 0.472 -0.083 0.126 0.657 -0.056 0.011 5.236*** 
Firm size -> firm performance  0.014 0.038 0.359 0.016 0.037 0.428 0.013 0.013 1.003 0.01 0.014 0.736 
Liquidity  -> firm performance  -0.02 0.02 1.016 -0.03 0.017 1.7104* -0.015 0.009 1.601 -0.024 0.01 2.457** 
Business risk -> firm performance  -0.006 0.009 0.724 -0.005 0.008 0.55 -0.007 0.009 0.837 -0.008 0.009 0.857 
Non-debt tax -> firm performance  0.941 0.034 28.04*** 0.953 0.026 36.993*** 0.919 0.016 57.244*** 0.916 0.013 69.474*** 
Bond mkt. dev. -> firm performance  -0.005 0.02 0.246 -0.002 0.019 0.081 0.005 0.008 0.604 0.002 0.008 0.283 
Stock mkt. dev. -> firm performance  0.004 0.019 0.224 0.004 0.02 0.205 0.043 0.012 3.567*** 0.04 0.012 3.326*** 
Eco. growth -> firm performance  -0.004 0.014 0.262 -0.001 0.013 0.091 0.031 0.007 4.333*** 0.032 0.007 4.482*** 
Interest rate -> firm performance  -0.083 0.03 2.7464*** -0.085 0.032 2.662*** -0.018 0.013 1.341 -0.024 0.013 1.9024* 
Inflation rate -> firm performance  0.011 0.023 0.484 0.012 0.024 0.494 -0.016 0.013 1.27 -0.016 0.013 1.245 
                          
Firm leverage  -> firm performance  -0.153 0.098 1.571 -0.006 0.023 0.275 0.013 0.129 0.099 -0.035 0.012 2.905*** 

   Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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Table C-3: Continued 
Model 

Tertiary (book leverage) Tertiary (market leverage) 
Panel A coef.(β) Std.error T-stats coef. (β) Std.error T-stats 
Asset structure -> firm leverage  0.0459 0.0089 5.1559*** 0.1492 0.0159 9.3698*** 
Growth opp. -> firm leverage  0.9755 0.0097 100.3107*** 0.5178 0.0143 36.1543*** 
Firm size -> firm leverage  -0.0382 0.015 2.5408** 0.0898 0.0321 2.7963*** 
Liquidity  -> firm leverage  0.0405 0.0067 6.078*** -0.0829 0.0187 4.4283*** 
Business risk  -> firm leverage  -0.0002 0.0034 0.0459 0.0069 0.0073 0.9374 
Non-debt tax  -> firm leverage  0.0135 0.0159 0.8508 -0.0684 0.0202 3.3885*** 
Bond mkt. dev. -> firm leverage  -0.0159 0.0055 2.8897*** -0.0174 0.0236 0.7344 
Stock mkt. dev. -> firm leverage  -0.0123 0.0077 1.5988 0.0437 0.0213 2.0565** 
Economic growth -> firm leverage  -0.0125 0.0081 1.5506 -0.0171 0.0173 0.9866 
Interest rate -> firm leverage  -0.0052 0.0149 0.348 -0.1883 0.0292 6.4407*** 
Inflation rate -> firm leverage  0.0301 0.0209 1.4416 -0.0014 0.024 0.0565 
Panel B 

      Asset structure -> firm performance  -0.0215 0.0127 1.6842* -0.0052 0.0062 0.843 
Growth opp. -> firm performance  -0.5163 0.2317 2.2284** -0.0504 0.0278 1.8155* 
Firm size -> firm performance  -0.0487 0.0284 1.7165* -0.0707 0.0366 1.9332* 
Liquidity  -> firm performance  -0.0178 0.0099 1.8076* 0.0066 0.0058 1.1261 
Business risk -> firm performance  -0.0034 0.0032 1.0507 -0.0036 0.0034 1.06 
Non-debt tax -> firm performance  0.8567 0.0283 30.2776*** 0.8725 0.0206 42.3749*** 
Bond mkt. dev. -> firm performance  -0.0121 0.0147 0.8238 -0.0201 0.012 1.6737* 
Stock mkt. dev. -> firm performance  0.0044 0.0129 0.3432 -0.0017 0.0143 0.1177 
Eco. growth -> firm performance  0.0079 0.0099 0.7987 -0.0018 0.0118 0.1497 
Interest rate -> firm performance  -0.0241 0.0147 1.636 -0.0182 0.0136 1.3367 
Inflation rate -> firm performance  -0.0254 0.0212 1.2004 -0.0107 0.0234 0.4548 
        
Firm leverage  -> firm performance  0.5042 0.2623 1.9219** 0.0474 0.0169 2.8061*** 

                                                 Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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Table C- 4 Statistically significant value for book and market leverage for Malaysia  
The table presents the PLS-SEM statistically significant estimates for the determinants of capital structure (Panel A) and firm financial performance 
(Panel B). The PLS path model measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the 
bootstrapping procedure for 5000 samples for all samples. For Malaysia, the numbers of cases for each of economic sector are: (i) N =352 for the 
primary sector, (ii) N =3492 for the secondary sector and (iii) N =2131 for the tertiary sector. 

Model Primary (book leverage) Primary (market leverage) Secondary (book leverage) Secondary (market  leverage) 
Panel A coef.(β) Std.error T-stats coef.(β) Std.error T-stats coef.(β) Std.error T-stats coef.(β) Std.error T-stats 
Asset structure -> firm leverage  0.008 0.009 0.9 0.1 0.037 2.719*** 0.038 0.004 8.540*** 0.12 0.014 8.414*** 
Growth opp. -> firm leverage  0.971 0.011 88.88*** 0.531 0.049 10.924*** 0.988 0.004 232.052*** 0.415 0.017 24.12*** 
Firm size -> firm leverage  -0.034 0.012 2.952*** 0.04 0.05 0.802 -0.006 0.004 1.434 0.004 0.013 0.27 
Liquidity  -> firm leverage  0.047 0.011 4.409*** -0.021 0.086 0.244 0.048 0.003 14.396*** -0.264 0.024 10.805*** 
Business risk  -> firm leverage  -0.003 0.009 0.361 0.011 0.03 0.375 0.002 0.004 0.428 0.006 0.018 0.324 
Non-debt tax  -> firm leverage  -0.056 0.013 4.36*** -0.23 0.06 3.84*** -0.031 0.008 3.71*** -0.077 0.02 3.77*** 
Bond mkt. dev. -> firm leverage  0.004 0.008 0.504 0.012 0.047 0.252 0.001 0.004 0.202 -0.013 0.016 0.81 
Stock mkt. dev. -> firm leverage  0.009 0.01 0.902 0 0.048 0.005 -0.001 0.005 0.187 0.014 0.018 0.761 
Economic growth -> firm leverage  -0.006 0.011 0.559 -0.048 0.053 0.905 -0.008 0.005 1.7181* -0.029 0.018 1.629 
Interest rate -> firm leverage  -0.022 0.01 2.1516** -0.142 0.049 2.8814*** -0.009 0.005 2.0096** -0.089 0.017 5.185*** 
Inflation rate -> firm leverage  0.008 0.01 0.853 0.015 0.048 0.318 0.005 0.005 1.038 0.029 0.018 1.636 
Panel B                         
Asset structure -> firm performance  -0.061 0.021 2.839*** -0.063 0.019 3.273*** -0.069 0.01 6.64*** -0.071 0.01 7.094*** 
Growth opp. -> firm performance  -0.177 0.39 0.454 -0.038 0.028 1.365 -0.008 0.065 0.122 -0.065 0.014 4.78*** 
Firm size -> firm performance  0.076 0.037 2.072** 0.071 0.026 2.680*** 0.032 0.009 3.443*** 0.031 0.01 3.13*** 
Liquidity  -> firm performance  -0.031 0.026 1.195 -0.023 0.025 0.931 -0.016 0.009 1.661* -0.023 0.011 2.136*** 
Business risk -> firm performance  -0.028 0.031 0.895 -0.029 0.033 0.88 0.003 0.007 0.396 0.003 0.008 0.381 
Non-debt tax -> firm performance  0.898 0.026 34.75*** 0.895 0.032 28.076*** 0.88 0.014 63.275*** 0.881 0.014 64.77*** 
Bond mkt. dev. -> firm performance  -0.011 0.019 0.56 -0.009 0.019 0.445 -0.013 0.008 1.664* -0.013 0.008 1.538 
Stock mkt. dev. -> firm performance  0.002 0.024 0.087 0.005 0.024 0.199 0.015 0.013 1.193 0.016 0.013 1.202 
Eco. growth -> firm performance  0.02 0.029 0.684 0.021 0.03 0.68 0.036 0.012 3.0464*** 0.036 0.012 3.025 
Interest rate -> firm performance  -0.027 0.031 0.877 -0.03 0.03 1.004 0.02 0.009 2.2156** 0.019 0.01 1.9228* 
Inflation rate -> firm performance  0.008 0.025 0.339 0.012 0.024 0.524 -0.007 0.01 0.673 -0.005 0.011 0.51 
              
Firm leverage  -> firm performance  0.158 0.415 0.38 0.026 0.03 0.872 -0.062 0.069 0.895 -0.011 0.011 0.983 

         Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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Table C-4: Continued 

Model 
Tertiary (book leverage) Tertiary (market leverage) 

Panel A coef.(β) Std.error T-stats coef. (β) Std.error T-stats 
Asset structure -> firm leverage  0.0334 0.007 4.739*** 0.154 0.018 8.5739*** 
Growth opp. -> firm leverage  0.9961 0.0066 151.2003*** 0.5352 0.0161 33.2464*** 
Firm size -> firm leverage  -0.0317 0.0103 3.0713*** 0.0228 0.0211 1.0802 
Liquidity  -> firm leverage  0.0379 0.0071 5.3717*** -0.0747 0.0204 3.6555*** 
Business risk  -> firm leverage  -0.0012 0.0046 0.2618 0.0103 0.0102 1.0061 
Non-debt tax  -> firm leverage  0.0091 0.0074 1.2336 -0.0823 0.0204 4.0271*** 
Bond mkt. dev. -> firm leverage  0.0046 0.0048 0.9618 -0.0449 0.0189 2.3737** 
Stock mkt. dev. -> firm leverage  0.0073 0.0057 1.2818 0.0068 0.0197 0.345 
Economic growth -> firm leverage  -0.0162 0.0065 2.4768** -0.0029 0.0198 0.1458 
Interest rate -> firm leverage  -0.0227 0.0077 2.9363*** -0.0716 0.0194 3.6954*** 
Inflation rate -> firm leverage  0.0114 0.0054 2.1153** -0.0013 0.0223 0.0602 
Panel B             
Asset structure -> firm performance  -0.0191 0.0117 1.6422* -0.0125 0.0091 1.3822 
Growth opp. -> firm performance  -0.4186 0.2575 1.6255 -0.0836 0.0143 5.8591*** 
Firm size -> firm performance  0.0088 0.011 0.8005 -0.0047 0.0099 0.4722 
Liquidity  -> firm performance  -0.0178 0.0107 1.6604* -0.0017 0.004 0.4283 
Business risk -> firm performance  -0.0037 0.0053 0.6994 -0.0045 0.0055 0.8256 
Non-debt tax -> firm performance  0.901 0.0228 39.5691*** 0.9102 0.0226 40.1951*** 
Bond mkt. dev. -> firm performance  -0.0235 0.0076 3.0771*** -0.02 0.0077 2.6055*** 
Stock mkt. dev. -> firm performance  0.0138 0.0114 1.218 0.0158 0.0104 1.5175 
Eco. growth -> firm performance  0.0129 0.0112 1.1532 0.0077 0.0118 0.65 
Interest rate -> firm performance  -0.0007 0.0143 0.0503 -0.0066 0.0108 0.6077 
Inflation rate -> firm performance  -0.0094 0.0135 0.6974 -0.0062 0.0138 0.4455 
              
Firm leverage  -> firm performance  0.353 0.2543 1.3883 0.0347 0.0143 2.4228** 

                          Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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Table C- 5 Statistically significant value for book and market leverage for Indonesia 
The table presents the PLS-SEM statistically significant estimates for the determinants of capital structure (Panel A) and firm financial performance (Panel 
B). The PLS path model measures the Beta (β) coefficient, standard error and statistically significant values using resampling from the bootstrapping 
procedure for 5000 samples for all samples. For Indonesia, the numbers of cases for each economic sector are: (i) N =175 for the primary sector, (ii) N 
=1080 for the secondary sector and (iii) N =589 for the tertiary sector. 

Model Primary (book leverage) Primary (market leverage) Secondary (book leverage) Secondary (market  leverage) 
Panel A coef.(β) Std.error T-stats coef.(β) Std.error T-stats coef.(β) Std.error T-stats coef.(β) Std.error T-stats 
Asset structure -> firm leverage  0.013 0.022 0.609 0.033 0.062 0.528 0.024 0.007 3.4255*** 0.082 0.027 2.974*** 
Growth opp. -> firm leverage  0.989 0.027 37.144*** 0.631 0.073 8.647*** 0.995 0.006 170.83*** 0.44 0.031 14.083*** 
Firm size -> firm leverage  0.011 0.015 0.729 0.036 0.066 0.54 -0.03 0.012 2.5784*** 0.072 0.026 2.776*** 
Liquidity  -> firm leverage  0.081 0.021 3.86*** 0.086 0.071 1.213 0.046 0.01 4.654*** -0.158 0.044 3.602*** 
Business risk  -> firm leverage  -0.016 0.013 1.2 -0.016 0.05 0.32 0.004 0.008 0.541 -0.052 0.024 2.1622** 
Non-debt tax  -> firm leverage  -0.047 0.031 1.556 -0.068 0.074 0.922 -0.008 0.006 1.213 -0.042 0.041 1.012 
Bond mkt. dev. -> firm leverage  -0.025 0.03 0.855 0.102 0.099 1.035 0.004 0.007 0.493 -0.002 0.04 0.048 
Stock mkt. dev. -> firm leverage  -0.003 0.016 0.208 0.08 0.071 1.126 -0.009 0.006 1.438 0.02 0.029 0.682 
Economic growth -> firm leverage  -0.019 0.045 0.421 0.042 0.13 0.326 0.02 0.011 1.7667* 0.196 0.063 3.099*** 
Interest rate -> firm leverage  0.016 0.04 0.402 0.122 0.118 1.038 0.04 0.01 3.985*** 0.127 0.051 2.493** 
Inflation rate -> firm leverage  -0.018 0.036 0.504 -0.035 0.121 0.288 -0.002 0.013 0.138 0.019 0.064 0.291 
Panel B                         
Asset structure -> firm performance  0.005 0.026 0.193 0.002 0.024 0.068 -0.021 0.012 1.7002* -0.023 0.014 1.58 
Growth opp. -> firm performance  0.31 0.241 1.287 0.005 0.059 0.084 0.17 0.246 0.693 -0.045 0.021 2.1444** 
Firm size -> firm performance  0.01 0.031 0.33 0.008 0.031 0.266 -0.001 0.015 0.037 0.01 0.015 0.638 
Liquidity  -> firm performance  -0.069 0.031 2.2233** -0.092 0.035 2.675*** -0.013 0.016 0.795 -0.03 0.01 2.9973*** 
Business risk -> firm performance  -0.028 0.024 1.187 -0.023 0.023 1.017 -0.017 0.016 1.037 -0.02 0.019 1.058 
Non-debt tax -> firm performance  0.949 0.059 16.033*** 0.96 0.042 22.911*** 0.92 0.024 37.628*** 0.918 0.022 40.928*** 
Bond mkt. dev. -> firm performance  -0.029 0.047 0.621 -0.01 0.051 0.201 -0.015 0.013 1.116 -0.018 0.015 1.212 
Stock mkt. dev. -> firm performance  0.012 0.027 0.436 0.015 0.028 0.528 0.019 0.011 1.8307* 0.023 0.011 1.980** 
Eco. growth -> firm performance  -0.03 0.052 0.576 0.016 0.044 0.372 0.049 0.02 2.4253** 0.047 0.023 2.03** 
Interest rate -> firm performance  -0.047 0.046 1.022 -0.042 0.045 0.934 -0.023 0.024 0.976 -0.029 0.02 1.416 
Inflation rate -> firm performance  -0.012 0.054 0.217 0.004 0.055 0.074 0.016 0.026 0.629 0.012 0.026 0.462 
                          
Firm leverage  -> firm performance  -0.334 0.264 1.266 -0.043 0.039 1.099 -0.233 0.251 0.928 -0.043 0.017 2.539** 
Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
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Table C-5: Continued 
Model 

Tertiary (book leverage) Tertiary (market leverage) 
Panel A coef.(β) Sd.error T-stats coef. (β) Std.error T-stats 
Asset structure -> firm leverage  0.0769 0.0182 4.2338*** 0.208 0.0288 7.2288*** 
Growth opp. -> firm leverage  0.9649 0.0181 53.2571*** 0.4227 0.0305 13.8462*** 
Firm size -> firm leverage  0.033 0.0137 2.4056** 0.2429 0.0328 7.4097*** 
Liquidity  -> firm leverage  0.0591 0.0158 3.7405*** -0.0616 0.0447 1.3785 
Business risk  -> firm leverage  -0.0009 0.0102 0.0921 0.0104 0.0262 0.3964 
Non-debt tax  -> firm leverage  0.0391 0.0412 0.9497 -0.08 0.0456 1.7546* 
Bond mkt. dev. -> firm leverage  -0.021 0.0137 1.534 0.0089 0.0581 0.1535 
Stock mkt. dev. -> firm leverage  -0.0152 0.0105 1.4468 -0.0236 0.0384 0.614 
Economic growth -> firm leverage  0.0032 0.0188 0.1716 0.1572 0.1046 1.5034 
Interest rate -> firm leverage  0.0281 0.0192 1.4636 0.1458 0.0698 2.0896** 
Inflation rate -> firm leverage  0.0188 0.0305 0.6164 -0.0186 0.0918 0.2026 
Panel B 

      Asset structure -> firm performance  -0.0438 0.0355 1.234 -0.0136 0.0138 0.9864 
Growth opp. -> firm performance  -0.4883 0.3161 1.5445 0.0022 0.0638 0.0342 
Firm size -> firm performance  -0.0528 0.034 1.5512 -0.0454 0.0276 1.6455* 
Liquidity  -> firm performance  -0.0196 0.0293 0.6697 0.0155 0.0282 0.5478 
Business risk -> firm performance  -0.003 0.0111 0.2724 -0.0038 0.0098 0.3884 
Non-debt tax -> firm performance  0.8558 0.0258 33.1504*** 0.8827 0.0275 32.1546*** 
Bond mkt. dev. -> firm performance  -0.059 0.0208 2.8303*** -0.0685 0.0244 2.8028*** 
Stock mkt. dev. -> firm performance  0.0015 0.0168 0.0908 -0.0065 0.0171 0.3774 
Eco. growth -> firm performance  -0.0093 0.0404 0.2316 0.0063 0.0432 0.1466 
Interest rate -> firm performance  -0.1027 0.0341 3.0107*** -0.0897 0.0309 2.9016*** 
Inflation rate -> firm performance  0.0307 0.0702 0.4375 0.0577 0.0755 0.7634 
        Firm leverage  -> firm performance  0.5351 0.3821 1.4006 0.0539 0.0309 1.7462* 

                      Note: ***, **,* means statistically significant at the 1 per cent, 5 per cent and 10 per cent levels, respectively. 
 

 

 

 205 




	Three Essays on Capital Structure Determinants
	Abstract
	Acknowledgements
	Table of Contents
	List of Tables
	List of Figures
	Chapter 1  Introduction
	1.1 Introduction
	1.2 My contributions

	Chapter 2  Research Methodology: Partial Least Squares-Structural Equation Modelling (PLS-SEM)
	2.1 Introduction
	2.2 The measurement sub-model
	2.2.1 Reflective and formative measurement constructs
	2.2.1.1     Review of terminology
	2.2.1.2    Reflective measurement construct
	2.2.1.3    Formative measurement construct


	2.3 The structural sub-model
	2.4 The PLS-SEM algorithm
	2.5 Evaluation of the measurement and structural models
	2.6 Mediation effect
	2.6.1 Bootstrapping

	2.7 Multi-group analysis
	2.8 Data analysis
	2.9 Variable identification
	2.9.1 Firm financial performance measurement (endogenous variable)
	2.9.1.1 Return on equity (ROE)
	2.9.1.2 Return on assets (ROA)
	2.9.1.3 Return on investment (ROIC)

	2.9.2 Firm leverage measurement (endogenous variable)
	2.9.3 Firm-specific factors measurement (exogenous variables)
	2.9.3.1 Asset structure
	2.9.3.2 Growth opportunities
	2.9.3.3 Firm size
	2.9.3.4 Business risk
	2.9.3.5 Non-debt tax shield
	2.9.3.6 Liquidity

	2.9.4 Country-specific factors measurement (exogenous variables)
	2.9.4.1 Stock market development (SMD)
	2.9.4.2 Bond market development (BMD)
	2.9.4.3 Interest rate
	2.9.4.4 Inflation rate
	2.9.4.5 Economic growth


	2.10  Summary

	Chapter 3  Why should PLS-SEM be used rather than Regression? Evidence from the Capital Structure perspective
	3.1 Introduction
	3.2 SEM approaches in the capital structure literature
	3.3 Mediation issues in regression and PLS-SEM
	3.3.1 Traditional regression in the mediation test
	3.3.2 PLS-SEM in mediation test
	3.3.3 Estimating the significance of the mediation test
	A. Sobel test
	B. Bootstrapping


	3.4 Reviewing the result between regression and PLS-SEM techniques
	3.4.1 Study 1
	3.4.1.1 Results of study 1
	A. Traditional regression
	A. PLS-SEM


	3.4.2 Study 2
	3.4.2.1 Results of study 2
	A. Traditional regression
	A. PLS-SEM



	3.5 Discussion
	3.6 Summary

	Chapter 4  Determinants of Capital Structure and Firm Financial Performance – A PLS-SEM Approach: Evidence from Malaysia and Indonesia
	4.1 Introduction
	4.2 Criteria for the choice of countries
	4.3 Literature and hypotheses
	4.3.1 Determinants of capital structure and firm financial performance
	4.3.1.1 Firm-specific attributes
	3.3.1.2 Country-specific attributes

	4.3.2 Firm leverage and firm financial performance
	4.3.3 Indirect/mediation effects

	4.4 Methodology
	4.4.1 Model of the study

	4.5 Sample data
	4.6 Data analysis
	4.7 Measurement model results
	4.8 Structural model results and discussion
	4.8.1 Results of research question 1
	Table 4.7 shows the relationships between capital structure determinants and firm financial performance (Group 1 hypotheses) for the three samples i.e., pooled, Malaysia and Indonesia. Some results are mixed in terms of significance values. Most relat...

	4.8.2 Results of research question 2
	4.8.3  Results of research question 3
	3.8.3.1 Partial least squares of multi-group analysis (PLS-MGA)

	4.8.4 Results of research question 4
	4.8.4.1 Mediation effect


	4.9 Conclusion

	Chapter 5  Interrelation between Countries, Economic Sectors, Capital Structure and Performance: The Malaysian and Indonesian Evidence
	5.1 Introduction
	5.2 Background to the study
	5.2.1 Economic sectors
	5.2.2 Growth and structural economic sectors in Malaysia and Indonesia

	5.3 Literature review and hypotheses
	5.3.1 Firm and country attributes
	5.3.2 Firm leverage, firm financial performance and mediation
	5.3.3 Summary of hypotheses

	5.4 Methodology and sample data
	5.5 Measurement model result
	5.6 Structural model results
	5.6.1 Results of research question 1
	A. Primary sector. For the pooled sample of Malaysia and Indonesia, panel B of Table 5.7 shows that liquidity (negative), the non-debt tax shield (positive) and interest rate (negative) have significant relationships with firm financial performance in...
	B. Secondary sector. For the pooled sample of Malaysia and Indonesia, panel B of Table 5.7 shows that asset structure, growth opportunity and liquidity have a negative effect, but the non-debt tax shield, stock market development and economic growth h...
	C. Tertiary sector. For the pooled sample of Malaysia and Indonesia, panel B of Table 5.7 shows that asset structure, growth opportunities and firm size have a negative effect, but the non-debt tax shield has a positive effect. In the Malaysian sample...

	5.6.2 Results of research question 2
	A. Primary sector. Panel A of Tables 5.7 and 5.8, show for the pooled and Malaysian samples that asset structure and growth opportunities (positive), non-debt tax shield and interest rate (negative) have significant relationships with firm leverage. T...
	B. Secondary sector. For the pooled sample of Malaysia and Indonesia, panel A of Table 5.7 shows that most variables have a significant relationship with firm leverage; the exceptions are business risk, interest and inflation rate. Panel A of Table 5....
	C. Tertiary sector. For the pooled sample of Malaysia and Indonesia, panel A of Table 5.7 shows that asset structure and growth opportunities have a positive effect whereas bond market development, economic growth and interest rate have a negative sig...
	i. “Does firm leverage have a significant relationship with firm financial performance across economic sectors?
	According to the pooled Malaysian and Indonesian samples, the secondary and tertiary sectors show significant relationships but not the primary sector. However, there are different correlation effects between the sectors. There is a negative correlati...

	5.6.3 Results of research question 3
	5.6.4 Results of research question 4
	5.6.4.1 Mediation effect


	5.7 Conclusion

	Chapter 6  Conclusions, Summary and Directions for Future Research
	6.1 Introduction
	6.2 Results from Chapter three
	6.3 Results from Chapter four
	6.4 Results from Chapter five
	6.5 Future research

	Appendix A
	References
	Appendix A  Chapter 3
	Appendix B  Chapter 4
	Appendix C  Chapter 5



