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Abstract: This study examines the role of cash flow in the financial leverage-stock 

return nexus in Bursa Malaysia. The analysis, as conducted, is based on 12 sectors, and 

covers a sample of firms from the period 1986-2012. Panel regressions show that 

industry-specific analysis matters due to various marginal effects of leverage 

conditional on cash flow across sectors. Data relating to cash flow from operating 

activities, cash flow for capital expenditure, and free cash flow are employed. The 

results suggest that each adopted cash flow exhibits an important role in affecting the 

leverage impact on returns in most of the sectors. In most circumstances, leverage is 

deemed counter-productive under the existence of cash flow. The results are robust to 

market and book measures of leverage, net or inclusion of cash position, and to dynamic 

estimation. The conditional leverage impacts remain robust even though the firm effects 

and time effects are present in the model specification as controls.   
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1. Introduction 

Despite various theories related to capital structure that have tried to rationalise the impact of 

leverage, past literature has provided mixed empirical evidence on the role of leverage in 

return predictability. Some have suggested that leverage has a positive relationship with 

average returns while others have suggested the opposite. Albeit various reasons have been 

argued on such mixed impacts, this paper aims to contribute to the current literature by 

investigating the relationship within specific industries from the cash-flow perspective. 

Stock return, instead of other firm performance indicators, is to be studied in this paper 

as it is the most direct measurement of shareholder’s wealth maximisation and is useful in 

capital market applications. In earlier empirical search, Hamada (1972) Masulis (1983) and 

Bhandari (1988) find that expected stock returns are positively related to leverage across firms. 

Fama and French (1992) discover that the relation between average returns and market 

leverage is strong but turns negative when book leverage is used. Their findings are later 

supported by Strong and Xu (1997). Dimitrov and Jain (2008) argue that changes in financial 

leverage not only contribute directly to risk factors as usually claimed, such as that proven by 

Choi et al.  (2012), but are value-relevant beyond earnings. Dhatt et al.  (1999) find that the 

debt-to-equity ratio is positively related to returns for one section of stocks, but insignificant 

for another section. Gomes and Schmid (2010) find returns to be positively related to market 

leverage but not to book leverage. Similarly, Ho et al.  (2008) find that factors as usually 

claimed, such as that proven by Choi et al. (2012), but are value-relevant only market leverage 
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exhibits conditional pricing relations. On the other hand, George and Hwang (2010) attribute 

the negative relation to the sensitivity of high levered firms to financial distress risks. By 

examining the abnormal stock returns, Muradoglu and Sivaprasad (2012) further show that 

investing in low-leverage firms is value-added. However, consistent with the claim by Fama 

and French (1992), Penman et al.  (2007) suggest that book-to-price ratio is able to capture 

the component of leverage. Dang (2013) and Strebulaev and Yang (2013) also try to explain 

the reasons as to why many zero-leverage firms have been able to perform consistently well 

over the years.  

While the importance of leverage on stock returns still needs further academic attention, 

this study aims to address some basic yet overlooked issues. In the studies of capital structure 

theories, attention has been focused on the relevance of cash flows. There is an essential 

relationship between leverage and cash flow, which fundamentally affects the decision to 

adjust leverage (Faulkender et al. 2012). Nevertheless, so far, there has been little discussion 

on how the variability of these cash flows may affect the impact of leverage on stock returns. 

If such a role of cash flow is found to be significant, the marginal effects of leverage on stock 

return in response to the changes of cash flow can be identified and the net effect of leverage 

can be determined to improve the decision making process. This is especially useful in 

differentiating value-additive leverage and value-destructive leverage. 

Different capital structure theories suggest varying implications on cash flows. The trade-

off theory implies that volatility of cash flow tends to affect the financial distress cost, which 

would make firms reluctant to borrow (see, for e.g., Keefe and Yaghoubi 2016). Signalling 

theory implies that firms with higher cash flow signal their performance with a higher 

leverage, thus a positive relationship should exist (Ross 1977; Harris and Raviv 1991). The 

pecking order theory proposes a negative relationship in which firms with higher internally 

generated cash flow require less borrowing. Free cash flow, however, frequently implies low 

growth opportunities and hence higher over-investment problems such as suggested by Chen 

et al.  (2016). The theory of the agency, as proposed by Jensen and Meckling (1976), implies 

that debt can be used for firms with excess free cash flow but with low growth opportunities 

to monitor the agency relationship between managers and shareholders. Stulz (1990) also 

advocates the positive relation between leverage and free cash flow. D’Mello and Miranda 

(2010) further confirm that leverage helps in reducing excess investments in firms that have 

the highest agency problems, especially for those with poor investment opportunities. Fatma 

and Chichti (2011) also show that firms with a more severe overinvestment problem have 

higher levels of leverage and the impact of it on free cash flow is significantly negative, which 

is later supported by the studies of Khan et al.  (2012) and Park and Jang (2014). On the 

assumption that investments are value-added, empirical evidence supports that stock prices 

normally do well in those years in which capital expenditures increase. Besides, earnings of 

high leveraged firms may have lower valuation impact due to the fact that the present value 

of future cash flows is low caused by a high systematic risk (Martikainen 1997). Furthermore, 

DeAngelo and DeAngelo (2006) argue that high leverage reduces financial flexibility because 

the utilisation of the current borrowing capacity translates into less availability in the future.  

Besides, while some recent studies start to include the industry-level leverage in 

regressions, this study aims to test the specific relationship within industries, acknowledging 

the fact that the generalisation of leverage effects across industries may make no practical 

sense. Industry effect is an important determinant of firm performance (Cheng et al. 1998; 

Goddard et al.  2009). Luo and Xie (2012) also report that an industry-specific factor could 

affect the stock returns co-movement within industries. Even very early empirical research 

(see Schwartz and Aronson 1967; Baker 1973; Scott 1976; Bradley et al. 1984) suggests 

similarities in financial leverage ratios within industries while noting persistent differences 

concentration of suppliers and customers tend to have higher debt ratios. In concentrated 
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across industries. In a study on Malaysian firms, Annuar and Shamsher (1993) also find 

significant difference in the leverage ratios across industries. Hovakimian et al.  (2001) 

provide further evidence with firms actively adjusting their debt ratios towards the industry 

average. Mackay and Phillips (2005) conclude that industry-related factors other than industry 

fixed effects partly explain the variations of financial structures among industries. 

Industry-specific factors that may affect the capital structure within certain industries are, 

for example, asset structures, stability of earnings, product market strategy, characteristics of 

product inputs, entry barriers, concentration of suppliers and customers (see Schwartz 1959; 

Harris and Raviv 1991; Campello 2003; Hou and Robinson 2006; Kale and Shahrur 2007). 

While in regulated industries, leverage is high and less related to firm performance 

(Ovtchinnikov 2010). Muradoglu and Sivaprasad (2012) further find a negative relationship 

between returns and leverage within non-regulated and low concentration industries. As 

suggested by Miao (2005), Muradoglu and Sivaprasad (2012) agree that the industry leverage 

should be considered in the study of leverage-returns relationship. In short, empirical evidence 

has confidently suggested that the relationship between leverage and returns is only 

meaningful if the tests are within industry groupings. 

Last but not least, this study looks into Malaysia as a global emerging market which has 

received less coverage to date. Most of the recent Malaysian studies have mainly centred on 

the determinants of leverage (see, for e.g., Pandey 2001; Baharuddin 2011; Ting and Lean 

2011; Abdeljawad et al. 2013; Haron et al. 2013; Jamal et al. 2013; Saarani and Shahadan 

2013; Ebrahim et al. 2014; Haron 2014), which generally have a different focus as compared 

to this paper. Ahmad et al.  (2012) and Matemilola et al.  (2013) study the impact of leverage 

but mainly on firm’s financial performance. A survey by Mansor (2008) has shown that, over 

years Malaysian firms are employing more long-term debt in their capital structure. Whether 

this increase of leverage is able to increase the value to equity holders is therefore subject to 

further investigation.  

Theories and empirical models show that cash flows significantly affect capital structure 

decisions. However, it is especially useful to determine whether investors value leverage 

differently by judging the variations of cash flow. By acknowledging the important 

implications of cash flow and the significant role of industry in a firm’s financing decision, 

the main hypothesis proposed by this paper is that the role of cash flow is significant in 

moderating the relationship between leverage and stock returns within industries. In this paper, 

Section 2 covers the empirical model, estimation methods, and data. Section 3 discusses the 

empirical findings and Section 4 provides a summary and conclusion.   
 

2. Methodology and Data 

2.1 Empirical Model 

The impact of leverage on returns could be conditional and might not be as straightforward 

as suggested by theories due to the complex relationships in the real world. The inclusion of 

product terms from variables in a regression is quite reasonable for testing and estimating 

indirect or interaction effects (Brambor et al. 2006). If there is any possibility of a conditional 

relationship, it is always desirable to include such multiplicative terms in the analysis (Wright 

1976; Friedrich 1982). Since an influential study by Rajan and Zingales (1998), the estimation 

of models with interaction effects have become very common in applied economics and 

finance research. 

To analyse the importance of a firm’s cash flows for financial leverage on return, an 

interaction term between leverage and cash flow is included in the regression. In a regression 

with interaction terms, the main terms (leverage and cash flow) should always be included in 

a regression with interaction terms (Brambor et al. 2006; Balli and Sorensen 2010) to avoid 

omitted variable bias.  
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𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝐿𝐸𝑉𝑖𝑡 + 𝛽2𝐶𝐹𝑖𝑡+𝛽3(𝐿𝐸𝑉𝑖𝑡  𝑋 𝐶𝐹𝑖𝑡) +  𝜀𝑖𝑡  (1) 

where 𝑅𝑖𝑡 is the firm-level adjusted returns measured as firm return minus risk-free return; 

𝐿𝐸𝑉𝑖𝑡  is the financial leverage; 𝐶𝐹𝑖𝑡 is the firm’s cash flow, and  𝜀𝑖𝑡 is the error term. Three 

cash flow proxies will be tested in this study, i.e. operating cash flow, investing cash flow and 

free cash flow. 

Operating cash flow is usually used to proxy the quality of earnings 1 . Earnings 

accompanied by high accruals suggest low-quality earnings (Chan et al. 2006). Higher accrual 

may indicate receivable collection problems. Poor working capital management could cause 

finance difficulties despite growing accounting profits. Operating cash flow also helps capture 

the non-operating gains that appear in the profit and loss which may mislead investors. Its 

ratio is computed as: 

 

Operating Cash Flow Ratio, OCFit= [
Operating Cash Flow+Total Assets

Total Assets
]

it
 

(2) 

 

Cash flow from investing activities, represented by the additions to fixed assets, however 

captures the capital expenditures needed for growth purposes or payments for fixed assets 

investment. Higher rates of investing cash flow or capital expenditures may imply future 

income growth expectations. The test is to determine whether investing cash flow, which 

represents investment opportunities, affects the impact of leverage on stock returns. The cash 

flow ratio is computed as: 

 

Investing Cash Flow Ratio, ICFit= [
Capital Expenditure

Total Assets
]

it
 

(3) 

Free cash flow is the cash flow in excess of that required to fund all positive NPV projects 

(Jensen 1986). Managers may use free cash flow to invest in negative NPV projects due to 

low growth opportunities rather than returning the cash to shareholders. Debt financing can 

be used for firms with excess free cash flow but with low growth opportunities for agency-

relationship monitoring purposes. The test is to determine whether free cash flow, which 

represents low positive NPV investment opportunities (but at the same time it indicates strong 

cash flow generating capabilities), affects the impact of leverage on stock returns. Free cash 

flow ratio in this study is computed as:   

                  

Free Cash Flow Ratio, FCFit= OCFit-ICFit (4) 

There are other factors that would affect stock return expectations as suggested by 

previous literature. First, the impact of overall market conditions on firm-level stock returns 

at a point in time is taken into account by using the market risk premium as a proxy to the 

overall macro environment impact. Second, the difference between the book and market 

equity is accounted for by using a book-to-market ratio as a risk factor, which can also be 

used to proxy a firm’s growth opportunities. Its popularity as the determinant of stock returns 

has been confirmed in previous studies (see Rosenberg et al. 1985; Chan et al. 1991; Fama 

and French 1992; Penman et al. 2007; Dempsey 2010; Lin et al. 2012). Besides, firm size is 

significant on returns as reported in many empirical findings on the U.S. market (see, for e.g., 

Banz 1981; Basu 1983; Fama and French 1992) and Asian markets (see, for e.g., Wong 1989; 
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Rouwenhorst 1999; Shum and Tang 2005). Finally, the price-to-earnings ratio (the reciprocal 

of earnings yield) is a conventional stock valuation technique that has been widely discussed 

in the literature (Basu 1977, 1983; Jaffe et al. 1989, Choi et al. 2012), providing support for 

predictive power of earnings yield on stock returns. Therefore, Equation (1) is extended to 

incorporate these determinants: 

 

𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝐿𝐸𝑉𝑖𝑡 + 𝛽2𝐶𝐹𝑖𝑡+𝛽3(𝐿𝐸𝑉𝑖𝑡  𝑋 𝐶𝐹𝑖𝑡) + 𝛽4𝑀𝑅𝑃𝑡 + 𝛽5 𝑆𝐼𝑍𝐸𝑖𝑡

+ 𝛽6𝐵𝑀𝑖𝑡 + 𝛽5𝐸𝑌𝑖𝑡 +  𝜀𝑖𝑡 (5) 

where 𝑅𝑖𝑡  and 𝐿𝐸𝑉𝑖𝑡  ,𝐶𝐹𝑖𝑡  and  𝜀𝑖𝑡  are as defined above; 𝑀𝑅𝑃𝑡  is the market risk premium 

over risk-free return; 𝑆𝐼𝑍𝐸𝑖𝑡  is the firm size represented by market capitalisation; 𝐵𝑀𝑖𝑡  is the 

ratio of book-to-market value; 𝐸𝑌𝑖𝑡  is the earnings yield. 

 

2.2 Estimation Methods 

A survey by Petersen (2009) shows that 42% of the finance papers in corporate finance and 

asset pricing empirical work did not adjust standard errors for possible dependence in the 

residuals. There are two general forms of dependence commonly seen in finance panel data 

sets, where ordinary least squares standard errors can be biased. The residuals of a given firm 

may be correlated across years, known as firm effect. Alternatively, the residuals of a given 

year may be correlated across different firms, known as time effect. This study will contribute 

to considering these effects by adjusting the standard errors accordingly. For robustness 

checks, the standard errors will be clustered by firm and by time to avoid biased standard 

errors if firm fixed effect or time effect (see Petersen 2009) are present.  

To provide some exploratory insights as to whether the joint impact of leverage and cash 

flow on stock returns expectation is empirically important, the marginal effects of leverage 

using cash flow with the respective standard errors are to be calculated and interpreted 

(Brambor et al. 2006). With a basic interaction term of leverage and cash flow as expressed 

in Equation (1), the marginal effect of leverage on stock returns can be calculated as 

Rit/LEVit = 𝛽1+ 𝛽3𝐶𝐹𝑖𝑡. The standard error of this quantity of interest can thus be obtained 

by calculating �̂�=[var(�̂�1) + CFit
2 var(�̂�3) + 2CFit cov(�̂�1�̂�3)]1/2. 

 

2.3 Data 

The main firm-level data source is Thomson Reuters DataStream. The Main Market of Bursa 

Malaysia for the period of 1986-2012 is of interest in this study. Financial firms, including 

banks, investment companies, insurance and life assurances, are excluded because the 

leverage presented through their balance sheets do not carry the same meaning as for 

nonfinancial firms. Close-end-fund and real estate investment trusts are also excluded. The 

firm must be listed on the Bursa Malaysia Main Market before 1 January 2002 and not be 

suspended for more than 12 months. The previous discussion suggests that industry 

classification is a good proxy for business risk. Panel regressions will therefore be applied for 

each identified industry. According to the Industrial Classification Benchmark (ICB) of Dow 

Jones and FTSE, the firms in the Bursa Malaysia can be categorised as in Table 1.  

Leverage is normally defined as ratio of debt, for instance total assets to total equity, total 

liabilities to total equity, total debt to total equity, and total long-term debt to total equity. In 

previous studies, it was not unusual to find statements that the key results were robust to 

alternative but had similar-sense leverage definitions. Most studies focus on a single measure 

of leverage due to such robustness claims. While the broad definitions of leverage in financial 

management might lead to various computations, this study focuses on the financing leverage 

and defines firm leverage (expressed as a ratio) as total financing to total equity of the firm: 
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Leverage, LEVit= [
Total Equity+Total Debt

Total Equity
]

it

 
(6) 

 

Leverage, LEVit= [
Total Equity+LongTerm Debt+ShortTerm Debt

Total Equity
]

it

 
(7) 

 

Table 1: Sector classification of Bursa Malaysia based on industrial classification benchmark 
Industry Supersector No. of 

Observations 

Percentage 

0001 Oil & Gas 0500 Oil & Gas - - 

1000 Basic Materials 1300 Chemicals 195 3.2% 

1700 Basic Resources 473 7.7% 

2000 Industrials 2300 Construction & Materials 861 14.0%  
2700 Industrial Goods & Services 1282 20.8% 

3000 Consumer Goods 3300 Automobiles & Parts 206 3.3%  
3500 Food & Beverage 910 14.8%  
3700 Personal & Household Goods 516 8.4% 

4000 Health Care 4500 Health Care - - 

5000 Consumer Services 5300 Retail 280 4.6%  
5500 Media - -  
5700 Travel & Leisure 359 5.8% 

6000 Telecommunications 6500 Telecommunications 
180 2.9% 

7000 Utilities 7500 Utilities 

8000 Financials 8300 Banks - -  
8500 Insurance - -  
8600 Real Estate 637 10.4%  
8700 Financial Services - - 

9000 Technology 9500 Technology 253 4.14% 

 

By general definition, total debt financing used in this paper includes current and non-

current portions of long-term debt, plus all short-term debt, as indicated by Equation (7). Total 

equity can be expressed in market value or book value. Market equity is used when examining 

the dynamic effect of leverage which will fluctuate due to market conditions, thus being able 

to respond and reflect the changing relative costs of capital. Book equity is in focus when 

examining the effect of leverage together with cash flows since the book value could better 

represent the ability of managers to understand the actual financing needs. Promoters of book 

leverage say that managers focus on it because debt is better supported by assets in place than 

by growth opportunities. Most of them do not rebalance capital structure in response to equity 

market movements (Graham and Harvey 2001). Supporters of market leverage, however, 

argue that the book value is primarily a plug in accounting number but is not particularly 

managerially relevant (Welch 2004). Besides this, the book number is backward looking as 

opposed to the forward-looking financial market. This study aims to cover both measures. 

While there is no reason as to why these two measures should match or be interpreted as the 

same (Barclay et al. 2006), both are well accepted in literature.  

The only dependent variable of main interest is firm-level stock returns. Previous studies 

use various measurements of returns such as return on assets (Hall and Weiss 1967); 

accounting profit (Hamada 1972); inflation-adjusted returns (Bhandari 1988); risk-adjusted 

returns (Dimitrov and Jain 2008; Korteweg 2010), market-adjusted returns (Muradoglu and 

Sivaprasad 2009), and abnormal returns (Adami et al. 2010, Muradoglu and Sivaprasad 2012). 
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This study adopts the adjusted returns in excess of risk-free rate since the intuition for its use 

is straight forward and can easily be practised in decision making. For control variables, the 

FBMKLCI index is used as a proxy for overall market portfolio while the market interest rate 

is taken as the risk-free rate. The market risk premium is the excess return of overall market 

portfolio to risk-free rate. Following Fama and French (1992), book-to-market value is 

measured by a company’s net asset divided by its share value. Firm size is represented by a 

firm’s market value in natural logarithm form. Market value of equity is calculated by using 

the share price multiplied by the total number of ordinary shares outstanding. Earnings yield, 

which reflects accounting profitability, is computed by dividing the earnings per share using 

share price. 

 

3. Results  

3.1 Empirical results 
A total of 494 firms are broadly grouped into 12 supersectors as indicated in Table 1. Tables 

2-4 report the regression results for the 12 sectors. Table 2 reports the results of testing the 

role of operating cash flow. Table 3 adopts investing cash flow, whereas Table 4 tests the role 

of free cash flow.  

Overall results in tables 2-4 show that the use of cash flows are important elements in 

affecting the impact of leverage on stock returns. The leverage impacts are largely mixed 

across various sectors of which such observations are supported by existing literature. 

Leverage shows positive relations with stock returns in some sectors, but indicates opposite 

relations in others. The per-one-percent effects of their interaction with cash flow range from 

-1.91% to 1.23%. This justifies the importance of industry-specific analysis and is consistent 

with the claims that much of the variation in firm leverage could be explained by industry 

classification (Baker 1973; Bradley et al. 1984; Mackay and Phillips 2005; Muradoglu and 

Sivaprasad 2012).  

Different definitions of cash flows exhibit different roles in affecting the impact of 

financial leverage on returns. When operating cash flow is considered, market leverage shows 

a more prominent role in its interaction effect for the sectors of chemical, construction and 

materials, automobile and parts, and travel and leisure (refer Table 2). When capital 

expenditure alone is considered as the investing cash flow, book leverage appears to be more 

significant in the sectors of construction and materials, industrial goods and services, 

automobile and parts, food and beverage, retail, travel and leisure, and technology (see Table 

3). For firms in the sectors of chemicals, construction and materials, personal and household 

goods, retail, and travel and leisure, utilities and communication, and real estate, the measure 

of market leverage is more important when free cash flow is considered, as can be compared 

in Table 4. In practical terms, managers and investors should be more aware of such 

differences in the consideration of various cash flows. 

Relationships are examined by including both book leverage and market leverage to 

distinguish the probable different leverage effects. Tables 2-4 show that some industries show 

consistent relationships across the use of book value and market value. This is despite what 

the literature emphasises that the different computations of the two could cause the opposite 

impact on returns. This study also shows that most of the interactions effects of leverage and 

cash flow are consistent in terms of signs across the use of book leverage and market leverage. 

Control variables in the models are mostly significant or within expectations. Book to 

market and market risk premium are often positive and significant to stock returns as claimed 

by most of the empirical findings. However, it is not consistent with results of other studies, 

for instance by Fama and French (1992), Strong and Xu (1997), Penman et al.  (2007) and 

Lewellen (2015) in the way that book-to-market value should have absorbed the premium of 

leverage.  In many sectors, the direct effect of leverage remains significant even when  
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Table 2: Regression results for the interaction between financial leverage and operating cash flow  
Coefficient Estimates Chemical Basic 

Resources 

Construction 

& Materials 

Industrial 

Goods & 

Services 

Automobile 

& Parts 

Food & 

Beverage 

Personal & 

Household 

Goods 

Retail Travel & 

Leisure 

Utilities & 

Telecommunication 

Real Estate Technology 

Leverage used: Total Book Leverage  
          

             
Total Book Leverage 0.6123 0.2807 0.1774 -0.3863 -1.0466 -0.1877 0.4713 0.4813 0.7858 -0.7228 0.4846 0.4295  

(0.4427) (0.1476)* (0.1368) (0.1278)*** (0.4261)** (0.0831)** (0.1566)*** (0.1375)*** (0.3478)** (0.3806)* (0.1951)** (0.2088)** 

Operating Cash Flow 1.1447 0.7994 0.5190 -0.1825 -0.9838 0.1178 1.0842 1.5589 1.2081 -0.1123 0.8102 1.7247  
(0.5524)* (0.3162)** (0.2313)** (0.2092) (0.7424) (0.2005) (0.3077)*** (0.3878)*** (0.5890)** (0.6071) (0.2582)*** (0.5856)*** 

Interaction -0.6295 -0.2859 -0.1815 0.3692 1.0048 0.1737 -0.4186 -0.4757 -0.7580 0.7027 -0.4927 -0.4095  
(0.4573) (0.1424)* (0.1342) (0.1288)*** (0.3890)** (0.0821)** (0.1445)*** (0.1323)*** (0.3264)** (0.3631)* (0.1856)*** (0.1886)** 

Book-to-Market 0.0658 0.0370 0.0740 0.0754 0.0206 0.0659 0.0286 0.0369 0.0030 0.1847 0.0528 0.0238  
(0.0436) (0.0165)** (0.0123)*** (0.0126)*** (0.0054)*** (0.0163)*** (0.0128)** (0.0203)* (0.0014)** (0.0707)** (0.0192)*** (0.0505) 

Firm Size 0.0391 0.0019 0.0277 0.0086 0.0227 0.0375 -0.0008 -0.0203 0.0325 -0.0047 0.0131 0.0111  
(0.0121)*** (0.0121) (0.0087)*** (0.0065) (0.0133) (0.0076)*** (0.0117) (0.0158) (0.0136)** (0.0085) (0.0135) (0.0303) 

Earnings Yield -0.2979 -0.0108 0.0447 0.2220 -0.0678 0.0638 0.1208 0.0622 -0.0303 -0.1804 -0.0227 -0.1356  
(0.0731)*** (0.0844) (0.0381) (0.0439)*** (0.1081) (0.0502) (0.0683)* (0.0501) (0.0311) (0.1557) (0.0793) (0.1050) 

Market Risk Premium 1.0267 1.3348 1.1279 1.0315 1.0108 0.9327 0.9154 1.1379 1.2992 0.8612 1.3387 1.4724  
(0.1117)*** (0.084)*** (0.0497)*** (0.0482)*** (0.1061)*** (0.0609)*** (0.0927)*** (0.0922)*** (0.0925)*** (0.1596)*** (0.0655)*** (0.2404)*** 

Constant -1.7208 -0.9251 -1.0532 -0.0805 0.6472 -0.6487 -1.3099 -1.4653 -1.7359 -0.0304 -1.0885 -2.0624  
(0.4664)*** (0.3484)** (0.2430)*** (0.2245) (0.8222) (0.2268)*** (0.3369)*** (0.4554)*** (0.6088)*** (0.7680) (0.3023)*** (0.4132)***              

Leverage used: Total Market Leverage  
          

Total Market Leverage 0.6856 0.241 0.2047 -0.1654 -0.7264 -0.3483 0.3200 0.2912 0.5517 -0.5305 0.1028 0.3963  
(0.1365)*** (0.1162)** (0.1041)* (0.0847)* (0.1916)*** (0.1971)* (0.1527)** (0.1326)** (0.1847)*** (0.5744) (0.0439)** (0.2678) 

Operating Cash Flow 1.5589 0.7377 0.6176 0.1165 -0.6238 -0.0694 0.8764 1.2029 1.0287 0.5502 0.2496 1.6051  
(0.2927)*** (0.2361)*** (0.2190)*** (0.1540) (0.5257) (0.3007) (0.2202)*** (0.3468)** (0.3575)*** (0.5563) (0.0979)** (0.7019)** 

Interaction -0.6696 -0.2324 -0.2023 0.1569 0.675 0.3505 -0.3172 -0.2828 -0.5338 0.4937 -0.1012 -0.4145  
(0.1489)*** (0.1160)* (0.1108)* (0.0864)* (0.1875)*** (0.2022)* (0.1403)** (0.1256)** (0.1791)*** (0.5693) (0.0386)** (0.2743) 

Book-to-Market 0.0538 0.0364 0.071 0.0737 0.0268 0.0628 0.0321 0.0302 0.0018 0.1749 0.0521 0.0712  
(0.0366) (0.0149)** (0.0148)*** (0.0143)*** (0.0062)*** (0.0194)*** (0.0204) (0.0255) (0.0059) (0.0693)** (0.0192)*** (0.0425) 

Firm Size 0.0287 0.0017 0.0273 0.008 0.0259 0.04 -0.0127 -0.013 0.0250 -0.0258 0.0094 -0.0052  
(0.0147)* (0.0113) (0.0092)*** (0.0069) (0.0125)* (0.0072)*** (0.0124) (0.0164) (0.0133)* (0.0193) (0.0131) (0.0354) 

Earnings Yield -0.2898 0.1076 0.0246 0.1387 -0.1291 0.0778 0.0649 0.0476 -0.0422 -0.241 -0.0901 -0.0692  
(0.0659)*** (0.0556)* (0.0194) (0.0536)** (0.0989) (0.0491) (0.0464) (0.0349) (0.0335) (0.1488) (0.0870) (0.0864) 

Market Risk Premium 1.0253 1.2437 1.1402 1.0335 1.0974 0.9348 0.8788 1.0523 1.2959 0.9217 1.3501 1.2653  
(0.1091)*** (0.0776)*** (0.0503)*** (0.0482)*** (0.1146)*** (0.0606)*** (0.0849)*** (0.0821)*** (0.0901)*** (0.1691)*** (0.0659)*** (0.1696)*** 

Constant -2.0554 -0.9136 -1.1510 -0.3812 0.2768 -0.5156 -0.9018 -1.2103 -1.4514 -0.3257 -0.4859 -1.8783  
(0.2365)*** (0.3048)*** (0.2149)*** (0.1694)** (0.5591) (0.3261) (0.2896)*** (0.3998)*** (0.3697)*** (0.7748) (0.1638)*** (0.5564)*** 

No. of observations 147 412 841 1184 186 759 502 229 281 151 581 209 

Notes: The results is obtained by regressing the yearly firm-level data of stock returns on the financial leverage, operating cash flow, interaction of leverage-cash flow, book-to-market ratio, firm size, earnings 

yield and market risk premium, with standard errors clustered by firm. A total of 494 firms are classified into 12 sectors according to the Industrial Classification Benchmark of Dow Jones and FTSE, 

for a sample period of 1986-2012. Financial leverage is refined as total book leverage and total market leverage. The numbers in parentheses are adjusted standard errors. The asterisks ***, **, and * 

indicate rejection of the null hypothesis at the 1%, 5%, and 10% significance levels respectively.   
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Table 3: Regression results for the interaction between financial leverage and investing cash flow  
Coefficient Estimates Chemical Basic 

Resources 

Construction 

& Materials 

Industrial 

Goods & 

Services 

Automobile 

& Parts 

Food & 

Beverage 

Personal & 

Household 

Goods 

Retail Travel & 

Leisure 

Utilities & 

Telecommunication 

Real Estate Technology 

Leverage used: Total Book Leverage 
          

             
Total Book Leverage -0.0066 -0.0376 0.0147 0.0152 0.1456 -0.0371 0.0216 0.0120 0.0050 0.0020 -0.0018 -0.0649  

(0.0119) (0.0151)** (0.0141) (0.0155) (0.0567)** (0.0076)*** (0.0381) (0.0053)** (0.0027)* (0.0156) (0.0135) (0.0169)*** 

Investing Cash Flow 0.6173 -0.4319 2.2131 0.8628 1.6997 -0.3401 2.7760 0.6558 0.5315 3.9688 0.8885 -1.5069  
(0.5827) (0.3692) (0.9725)** (0.3079)*** (0.8047)* (0.2632) (1.5192)* (0.5271) (0.4348) (1.4110)** (0.2773)*** (0.6111)** 

Interaction -0.6352 0.3128 -1.0683 -0.3782 -1.5578 0.3042 -1.9121 -0.7074 -0.4636 -0.8584 -0.6128 1.2281  
(0.3004)* (0.0760)*** (0.5174)** (0.1409)*** (0.4752)*** (0.0887)*** (0.8679)** (0.2765)** (0.1346)*** (0.4529)* (0.1906)*** (0.5595)** 

Book-to-Market 0.0576 0.0209 0.0652 0.0616 0.0213 0.0328 0.0228 0.0224 0.0023 0.0975 0.0464 0.0904  
(0.0346) (0.0141) (0.0124)*** (0.0116)*** (0.0058)*** (0.0162)** (0.0108)** (0.0217) (0.0013)* (0.1102) (0.0174)*** (0.0246)*** 

Firm Size 0.0444 0.0024 0.0323 0.0082 0.0291 0.0279 0.0126 -0.0030 0.0300 -0.0672 0.0189 0.0285  
(0.0088)*** (0.0117) (0.0083)*** (0.0067) (0.0118)** (0.0062)*** (0.0106) (0.0168) (0.0104)*** (0.0232)** (0.0132) (0.0259) 

Earnings Yield -0.2769 0.0275 0.0545 0.1942 0.0433 1343 0.0674 0.1436 -0.0247 -0.1427 -0.0875 -0.0135  
(0.0597)*** (0.0520) (0.0388) (0.0621)*** (0.0868) (0.0367)*** (0.0463) (0.0677)** (0.0347) (0.1582) (0.0876) (0.0996) 

Market Risk Premium 0.952 1.3988 1.1877 1.0637 0.9668 0.8889 0.9196 1.1251 1.2533 0.9643 1.3677 1.0263  
(0.1027)*** (0.0771)*** (0.0509)*** (0.0490)*** (0.1049)*** (0.0549)*** (0.0981)*** (0.0850)*** (0.0889)*** (0.1314)*** (0.0652)*** (0.1076)*** 

Constant -0.6088 -0.0378 -0.5950 -0.2763 -0.6153 -0.3394 -0.2784 -0.0128 -0.4376 0.8368 -0.3280 -0.4746  
(0.1457)*** (0.1539) (0.1062)*** (0.0895)*** (0.2135)** (0.0934)*** (0.1452)* (0.2419) (0.1447)*** (0.4062)* (0.1611)** (0.3087)              

Leverage used: Total Market Leverage 
          

Total Market Leverage 0.0241 -0.013 0.0108 0.0024 0.0690 -0.0187 0.0069 0.0614 0.0222 -0.0315 -0.0007 0.0265  
(0.0272) (0.0175) (0.0077) (0.0117) (0.0364)* (0.0190) (0.0202) (0.0117)*** (0.0189) (0.0343) (0.0104) (0.0205) 

Investing Cash Flow 0.9582 -0.3281 1.7474 0.7325 0.7507 -0.7549 1.3117 1.2164 0.4494 3.7508 0.2952 2.1552  
(0.6429) (0.3429) (0.8221)** (0.3162)** (0.6562) (0.5882) (0.7165)* (0.7622) (0.5511) (1.2853)** (0.0864)*** (0.9180)** 

Interaction -1.0876 0.2202 -0.6287 -0.333 -0.789 0.5094 -0.9177 -0.8719 -0.4966 -0.7784 -0.1775 -1.1085  
(0.5499)* (0.0808)*** (0.3695)* (0.1590)** (0.3114)** (0.3381) (0.2840)*** (0.4470)* (0.2824)* (0.3790)* (0.0479)*** (0.6559) 

Book-to-Market 0.0496 0.0252 0.0621 0.0659 0.0164 0.0368 0.0356 -0.0227 -0.0058 0.1519 0.0539 0.0663  
(0.0292) (0.0187) (0.0151)*** (0.0133)*** (0.0058)** (0.0211)* (0.0185)* (0.0325) (0.0142) (0.1025) (0.0173)*** (0.0389) 

Firm Size 0.0413 0.0050 0.0315 0.0062 0.0306 0.0264 0.0131 -0.1275 0.0301 -0.0683 0.0148 0.0437  
(0.0092)*** (0.0133) (0.0091)*** (0.0066) (0.0123)** (0.0089)*** (0.0097) (0.0170) (0.0108)*** (0.0236)** (0.0127) (0.0216)* 

Earnings Yield -0.2649 0.0788 0.0011 0.167 0.0304 0.1316 0.0599 0.2553 -0.0319 -0.0921 -0.081 -0.1068  
(0.0613)*** (0.0572) (0.0235) (0.0612)*** (0.0982) (0.0433)*** (0.0540) (0.0535)*** (0.0486) (0.1088) (0.0891) (0.0791) 

Market Risk Premium 0.9552 1.387 1.1944 1.0729 1.01 1.0378 0.8938 1.1626 1.256 0.9743 1.3515 1.3771  
(0.0948)*** (0.0767)*** (0.0514)*** (0.0483)*** (0.1134)*** (0.0700)*** (0.0955)*** (0.0960)*** (0.0993)*** (0.1281)*** (0.0636)*** (0.1941)*** 

Constant -0.5956 -0.1187 -0.5792 -0.2330 -0.5281 -0.3152 -0.2774 0.0619 -0.4525 0.8631 -0.2910 -0.7480  
(0.1400)*** (0.1730) (0.1117)*** (0.0882)*** (0.1959)** (0.1280)** (0.1247)** (0.2534) (0.1524)*** (0.3906)** (0.1591)* (0.2573)*** 

No. of observations 192 473 856 1271 204 884 516 274 349 180 636 219 

Notes: The results is obtained by regressing the yearly firm-level data of stock returns on the financial leverage, investing cash flow, interaction of leverage-cash flow, book-to-market ratio, firm size, 

earnings yield and market risk premium, with standard errors clustered by firm. A total of 494 firms are classified into 12 sectors according to the Industrial Classification Benchmark of Dow 

Jones and FTSE, for a sample period of 1986-2012. Financial leverage is refined as total book leverage and total market leverage. The numbers in parentheses are adjusted standard errors. The 

asterisks ***, **, and * indicate rejection of the null hypothesis at the 1%, 5%, and 10% significance levels respectively. 
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Table 4: Regression results for the interaction between financial leverage and free cash flow  
Coefficient 

Estimates 

Chemical Basic 

Resources 

Construction 

& Materials 

Industrial 

Goods & 

Services 

Automobile 

& Parts 

Food & 

Beverage 

Personal & 

Household 

Goods 

Retail Travel & 

Leisure 

Utilities & 

Telecommunication 

Real Estate Technology 

Leverage used: Total Book Leverage  
          

             
Total Book Leverage 0.5679 0.2873 0.1268 -0.1880 -1.5491 -0.0587 0.4094 0.1537 0.2301 0.7393 0.3368 0.2711  

(0.4331) (0.0626)*** (0.1330) (0.0896)** (0.4116)*** (0.0814) (0.1476)*** (0.1953) (0.2052) (0.4514) (0.1694)* (0.1771) 

Free Cash Flow 1.1174 0.7775 0.3878 -0.0024 -1.6271 0.1870 0.9721 1.1935 0.5232 2.1631 0.6331 1.206  
(0.5872)* (0.2430)*** (0.2312)* (0.1773) (0.6893)** (0.2081) (0.2943)*** (0.4215)*** (0.4741) (1.0009)* (0.2305)*** (0.6105)* 

Interaction -0.5970 -0.3137 -0.1248 0.1983 1.597 0.0512 -0.3666 -0.1573 -0.2465 -0.7424 -0.3390 -0.2825  
(0.4499) (0.0684)*** (0.1336) (0.0884)** (0.4099)*** (0.0882) (0.1407)** (0.1940) (0.2045) (0.4517) (0.1578)** (0.1726) 

Book-to-Market 0.0642 0.0323 0.0750 0.0691 0.0217 0.0612 0.0272 0.0306 0.0061 0.1612 0.0579 0.0384  
(0.0407) (0.0153)** (0.0121)*** (0.0125)*** (0.0048)*** (0.0176)*** (0.0132)** (0.0241) (0.0013)*** (0.0586)** (0.0193)*** (0.0573) 

Firm Size 0.0393 0.0007 0.0313 0.0088 0.0238 0.0369 0.0016 -0.0190 0.0216 0.0159 0.0129 0.0194  
(0.0109)*** (0.0124) (0.0085)*** (0.0067) (0.0131)* (0.0083)*** (0.0113) (0.0174) (0.0133) (0.0146) (0.0132) (0.0238) 

Earnings Yield -0.2993 0.0350 0.0670 0.1857 -0.0152 0.0826 0.1298 0.0420 -0.0512 -0.2926 -0.0614 -0.1043  
(0.0741)*** (0.0583) (0.0394)* (0.0525)*** (0.0919) (0.0468)* (0.0694)* (0.0650) (0.0284)* (0.1933) (0.0926) (0.1091) 

Market Risk Premium 1.0244 1.3437 1.1553 1.0413 1.0042 0.9599 0.9268 1.1507 1.2875 0.7892 1.3804 1.3331  
(0.1125)*** (0.0864)*** (0.0529)*** (0.0501)*** (0.1064)*** (0.0660)*** (0.0929)*** (0.0919)*** (0.1015)*** (0.1306)*** (0.0678)*** (0.2380)*** 

Constant -1.6696 -0.8327 -0.9608 -0.2767 1.1785 -0.6939 -1.1855 -1.0537 -0.8167 -2.5556 -0.9129 -1.5739  
(0.5529)** (0.2712)*** (0.2350)*** (0.1976) (0.6970) (0.2388)*** (0.3153)*** (0.4462)** (0.4247)* (1.1672)* (0.2706)*** (0.5081)***              

Leverage used: Total Market Leverage 
          

Total Market Leverage 0.6619 0.2267 0.2308 -0.1794 -0.7104 -0.2434 0.3301 0.3332 0.7432 0.6402 0.1123 0.1819  
(0.1591)*** (0.0772)*** (0.1138)** (0.0776)** (0.2461)** (0.1864) (0.0700)*** (0.1307)** (0.1623)*** (0.2339)** (0.0496)** (0.2526) 

Free Cash Flow 1.561 0.7008 0.602 0.0482 -0.5618 -0.0533 0.8693 1.5037 1.1956 1.8737 0.3168 0.9717  
(0.4002)*** (0.2361)*** (0.2158)*** (0.1561) (0.5116) (0.2925) (0.1866)*** (0.3913)*** (0.3578)*** (0.6150)** (0.1073)*** (0.8166) 

Interaction -0.6657 -0.2291 -0.2291 0.1761 0.7244 0.2513 -0.3408 -0.3294 -0.7516 -0.6641 -0.1236 -0.1707  
(0.1702)*** (0.0876)** (0.1217)* (0.0821)** (0.2663)** (0.1955) (0.0650)*** (0.1287)** (0.1700)*** (0.2314)** (0.0436)*** (0.2484) 

Book-to-Market 0.0517 0.0329 0.0686 0.0725 0.0251 0.0599 0.0294 0.0254 0.0160 0.1539 0.0552 0.073  
(0.0348) (0.0194)* (0.0146)*** (0.0142)*** (0.0053)*** (0.0203)*** (0.0183) (0.0280) (0.0086)* (0.0536)** (0.0186)*** (0.0503) 

Firm Size 0.0284 0.0026 0.0296 0.0084 0.0291 0.0386 -0.0113 -0.0158 0.0087 -0.0085 0.0159 0.0145  
(0.0141)* (0.0137) (0.0087)*** (0.0069) (0.0128)** (0.0080)*** (0.0128) (0.0187) (0.0178) (0.0136) (0.0134) (0.0285) 

Earnings Yield -0.2892 0.0799 0.0328 0.1401 -0.0588 0.093 0.0736 0.0385 -0.0772 -0.2909 -0.0807 -0.0536  
(0.0656)*** (0.0588) (0.0216) (0.0567)** (0.0935) (0.0496)* (0.0460) (0.0325) (0.0298)** (0.1339)* (0.0876) (0.1026) 

Market Risk Premium 1.0221 1.3327 1.1587 1.0362 1.0991 0.9627 0.8712 1.1332 1.2871 0.8707 1.3577 1.2376  
(0.1150)*** (0.0852)*** (0.0530)*** (0.0486)*** (0.1155)*** (0.0660)*** (0.0814)*** (0.0871)*** (0.1025)*** (0.1484)*** (0.0654)*** (0.1437)*** 

Constant -2.0034 -0.8252 -1.1461 -0.3049 0.0996 -0.4951 -0.8671 -1.4337 -1.3434 -1.8371 -0.6157 -1.3693  
(0.3320)*** (0.2994)*** (0.2194)*** (0.1708)* (0.4784) (0.3226) (0.2075)*** (0.4031)*** (0.2396)*** (0.7483)** (0.1909)*** (0.5598)** 

No. of observations 147 421 846 1184 185 761 501 230 284 149 577 206 

Notes: The results is obtained by regressing the yearly firm-level data of stock returns on the financial leverage, free cash flow, interaction of leverage-cash flow, book-to-market ratio, firm size, earnings 

yield and market risk premium, with standard errors clustered by firm. A total of 494 firms are classified into 12 sectors according to the Industrial Classification Benchmark of Dow Jones and FTSE, 

for a sample period of 1986-2012. Financial leverage is refined as total book leverage and total market leverage. The numbers in parentheses are adjusted standard errors. The asterisks ***, **, and * 

indicate rejection of the null hypothesis at the 1%, 5%, and 10% significance levels respectively.
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controlling for book-to-market ratio. Whereas for size and earnings yield, the impacts and 

significance levels show some mixed results. For some industries, investors value growth 

more than value. For others, the opposite holds true. This, nevertheless, confirms the validity 

of our model specifications. 

If both the individual and indirect effects show negative relations, it can be inferred that 

the financial leverage has a net negative effect on the stock returns. However, if the individual 

term of leverage and the multiplicative term carry opposite signs, the net marginal effect is 

inconclusive subject to the level of moderating variable. Figure 1 shows the estimated 

marginal effects with respective confidence intervals calculated and graphed as suggested by 

Brambor et al. (2006) for selected industries and results where both the coefficients of 

leverage and its interaction with cash flow show at least a 5% significance level. 

In considering the role of cash flow, the impact of leverage should not only be judged 

directly as individual effect. The marginal effects shown in Figure 1 take into consideration 

both the interactive term and the constitutive term of leverage. Each solid sloping line shows 

how the marginal effect of financial leverage changes with the levels of cash flow measured 

in ratio. The steeper slope implies a higher sensitivity of marginal effect to cash flow changes. 

For instance, we can infer that for firms in the industry of industrial goods and services, the 

impact of leverage is positive conditional on the increase of operating cash flow. Nevertheless, 

such a condition holds only when the operating cash flow is proxied by the ratio of the sum 

of operating cash flow and total assets to total assets rise above 1.04634 (by solving 

𝑅𝑖𝑡/𝐿𝐸𝑉𝑖𝑡 = −0.3863 + 0.3692𝐶𝐹𝑖𝑡 > 0, refer Table 2 for respective coefficients 

estimated). It could also imply that the Malaysian market only appreciates the use of debt 

when the firms in an industry are able to generate healthy operating cash flow. It is noted that 

when the combined effect moves farther from the x-axis intercept, the larger the standard error 

is hence ending with a wider confidence interval. This suggests that the marginal relationship 

should only hold well around the very first few percentages of increase or decrease in cash 

flows.   

For many industries, the interactive term of leverage-cash flow shows a negative 

relationship with returns. Such observations do not refute the argument that healthy and 

positive cash flows should add value for the firm. This is especially true when most of the 

cash flow individual terms exhibit a positive relationship with returns, except for automobiles 

and parts and technology (see Table 3 and Table 4 where book leverage is employed). 

Therefore, we could infer that their marginal effects are adversely affected by the increase in 

leverage. Meanwhile, there is no evidence in any industry that shows that both the direct and 

indirect impacts of leverage are positive on returns. 

Our overall findings support the claims of existing theories and empirical models on cash 

flow considerations. According to the signalling theory, firms with high free cash should be 

accompanied by high leverage. However, for pecking order theory, firms with higher 

internally generated cash flow should require less leverage. While the nature of this study is 

cross sectional analysis by design, the market would think that a firm that has sufficient of 

cash flow would not need significant borrowings. When the high cash flow, especially the 

free cash flow, is associated with low growth opportunities, it becomes sensible that an 

additional dollar increase in debt will not be better accompanied by an additional dollar 

increase in free cash flow. Higher leverage accompanied by higher free cash flow may imply 

less growth opportunities, therefore adversely affecting the return expectations. This could be 

attributed to the mostly opposite effects between the constitutive terms and their interaction 

term, as can be observed from tables 2-4. 

When operating cash flow is conditional, both the direct and indirect roles of total book 

leverage show significance of at least a 5% level in eight sectors (see Table 2). In the sectors  
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Figure 1: Marginal effects of financial leverage on stock returns with respective 

confidence intervals calculated and graphed as according to the steps suggested 

by Brambor, Clark and Golder (2006) for selective industries, which exhibit 

significance of at least 5% level for both coefficients of total book leverage and 

its interaction with operating cash flow. 
 

of industrial goods and services, automobile and parts, and food and beverage, total book 

leverage has a negative direct impact on returns and a positive moderating impact via 

operating cash flow channel, which is in line with the signalling theory. The opposite is 

observed in the sectors of travel and leisure, personal and household goods, retail, real estate, 

and technology. When market leverage is tested with operating cash flow, most industries 

show a positive significant direct relationship with returns except for automobile and parts. 

Such findings should be highlighted as many previous studies find a negative relationship 

with returns when book leverage is used, but a positive relationship when market leverage is 

used. This study suggests that the negative impact of leverage may be indirect in some cases 
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and that the net impact could be conditional on cash flow. It is also worth noting that the 

interactive terms exhibit consistent signs most of the time regardless of the use of book 

leverage or market leverage. As discussed earlier, the negative slope in the marginal effect 

graphs may imply that the net benefit of leverage is significant only if the firm is in a real 

need of external finance when operating cash flow is weak. This is consistent with the pecking 

order theory. As a result of such negative interactive terms, the positive effect of cash flow 

diminishes along with the increase of leverage.  

When investment cash flow is considered, there are very few sectors in which financial 

leverage significantly exhibits both a direct and indirect relationship with stock returns. For 

basic resources, food and beverage, and technology, book leverage carries a significant 

negative direct relationship and a positive indirect relationship with returns, this supports the 

signalling theory. The opposite happens for the sectors of automobile and parts and retail. In 

most of the sectors, the role of cash flow outpaces the role of leverage in their individual terms. 

Leverage carries an insignificant coefficient in most industries. Such observations may imply 

that the market participants value capital expenditures positively in general, but conditional 

on the increase of leverage where the benefit may be more than offset by excessive borrowings. 

When free cash flow is considered together with the use of total book leverage, the 

marginal effects of leverage can be plotted for four sectors including basic resources, 

automobile and parts, and personal and household goods. When market leverage is used, 

marginal effects of leverage can be graphed for nine sectors (except for construction and 

materials, food and beverage, and technology, which do not show significant impacts for all 

individual and multiplicative terms). There are seven sectors that show a negative leverage 

impact, when subjected to the level of free cash flow. For these seven sectors, the direct effect 

of free cash flow is, however, positive and significant. The positive impact of cash flow could 

be compromised as leverage increases. Such observed negative impacts of the interaction 

terms mean that the benefit of debt on shareholders’ wealth diminishes as free cash flow 

increases. This result is still consistent with the pecking order behaviour and the argument of 

the theory of agency. Furthermore, if high free cash flow is related to low growth opportunities, 

the market may think that the use of debt will not do better accompanied by an additional 

dollar increase in free cash flow. 

 

3.2 Robustness Checks 

3.2.1 Adjusted standard error for firm-level financial data 

Following the suggestion by Petersen (2009), this study considers both firm and time effects 

by adjusting the standard errors for possible dependence in the residuals. Such comparisons 

for different standard errors, which may have an impact on the significance of coefficients, 

serve to provide supports to the robustness. While we could not argue that all findings are 

robust to the results in Tables 2-4, we can still confidently conclude that the overall findings, 

including the significance of the interaction terms estimated, are robust. For some sectors, 

firm fixed effects are more prominent. In others, time effects may be present. White corrected 

standard errors (robust standard errors) and panel corrected standard errors are also presented 

for comparison purposes. For example, the coefficients of interaction terms between total 

leverage and operating cash flow are shown in Table 5. 

 

3.2.2 Panel Interactions for misspecification 

The robustness of the results is also carried out for some samples following the guidelines 

suggested by Balli and Sorensen (2010) for a proper analysis in the panel regressions of 

interaction terms. One rule of thumb is to test for robustness with misspecification using 

quadratic terms (i.e. leverage2 and cash flow2) for this study to confirm that the interaction 

terms are not spuriously significant. Table 6 shows that when the quadratic terms of leverage 
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and cash flow are also included in the regression models for selected industries, the results of 

the interaction terms remain robust. Coefficients that are originally significant remain 

significant with consistent signs. 

 

Table 5: Robustness test (Regression results for the interaction terms between total leverage 

and operating cash flow) 
  By using Total Book Leverage By using Total Market Leverage 

Adjusted standard 

errors 

White Clustered 

by Time 

PCSE 

/ GLS 

White Clustered by 

Time 

PCSE  

/ GLS 

Chemical  -0.6295 

(0.4133) 

-0.6295 

(0.2279)** 

-0.6295 

(0.2411)** 

-0.6696 

 (0.1458)*** 

-0.6696 

 (0.1306)*** 

-0.6696 

(0.2751)** 

Basic Resources  -0.2859 

(0.1542)* 

-0.2859 

(0.1636)* 

-0.2859 

(0.1330)** 

-0.2324 

(0.1362)* 

-0.2324 

(0.1293)* 

-0.2324 

(0.0736)*** 

Construction & 

Materials 

-0.1815 

(0.1327) 

-0.1815 

(0.1511) 

-0.1815 

(0.0925)** 

-0.2023 

(0.0914)** 

-0.2023 

(0.0878)* 

-0.2023 

(0.0955)* 

Industrial Goods & 
Services 

0.3692 
(0.1423)*** 

0.3692 
(0.1847)* 

0.3692 
(0.1302)*** 

0.1569 
(0.0870)* 

0.1569 
(0.1265) 

0.1569 
(0.0926)* 

Automobile & Parts 1.0048 

 (0.5066)** 

1.0048 

 (0.3080)** 

1.0048 

 (0.5019)** 

0.6750 

(0.3385)** 

0.6750 

(0.2290)** 

0.6750 

(0.2785)** 

Food & Beverage 0.1737 

(0.1348) 

0.1737 

(0.1091) 

0.1737 

(0.1530) 

0.3505 

(0.1999)* 

0.3505 

(0.1751)* 

0.3505 

(0.2136) 

Personal & 

Household Goods 

-0.4186 

(0.2131)** 

-0.4186 

(0.1844)** 

-0.4186 

(0.1623)*** 

-0.3172 

(0.1343)** 

-0.3172 

(0.1418)** 

-0.0371 

(0.1314)** 

Retail -0.4757 
(0.2101)** 

-0.4757 
(0.1702)** 

-0.4757 
(0.1754)*** 

-0.2828 
(0.2046) 

-0.2828 
(0.1598)* 

-0.2828 
(0.1456)* 

Travel & Leisure -0.7580 

(0.3253)** 

-0.7580 

(0.3897)* 

-0.7580 

(0.2871)*** 

-0.5338 

(0.1901)*** 

-0.5338 

(0.2151)** 

-0.5338 

(0.1314)*** 

Utilities & 

Telecommunication 

0.7027 

(0.3969)* 

0.7027 

(0.3622)* 

0.7027 

(0.4099)* 

0.4937 

(0.5104) 

0.4937 

(0.4717) 

0.4937 

(0.3725) 

Real Estate -0.4927 

(0.1755)*** 

-0.4927 

(0.2091)** 

-0.4927 

(0.1817)*** 

-0.1012 

(0.0417)** 

-0.1012 

(0.0477)** 

-0.1012 

(0.0457)** 
Technology -0.4095 

(0.1800)** 

-0.4095 

(0.2281)* 

-0.4095 

(0.0898)*** 

-0.4145 

(0.2179)* 

-0.4145 

(0.1595)** 

-0.4145 

(0.1261)*** 

Notes: The results is obtained by regressing the yearly firm-level data of stock returns on the leverage, operating cash 

flow, interaction of leverage-cash flow, book-to-market ratio, firm size, earnings yield and market risk 

premium, with adjustments for White standard errors, standard errors clustered by time, and with panel 
corrected standard errors (PCSE) / generalised least squares (GLS) estimates (see Petersen 2009). A total of 

494 firms are classified into 12 sectors according to the Industrial Classification Benchmark of Dow Jones 

and FTSE, for a sample period of 1986-2012. Leverage is refined as total book leverage, and total market 
leverage. The figures in parentheses are adjusted standard errors. The asterisks ***, **, and * indicate 

rejection of the null hypothesis at the 1%, 5%, and 10% significance levels, respectively. 

 

3.2.3 Adjusted leverage for cash holdings 

Net leverage can be an equally important gauge as compared to total leverage which might 

be due to the significance of cash position in the balance sheet. Besides, the market might also 

value the cash portion differently for different sectors. Net leverage considers the cash 

position, which could better proxy the financial flexibility and health of firms. While there is 

no clear economic method in handling cash holdings, the role of cash is important in leverage 

measurement (Welch 2011). Net leverage can be defined as: 

 

Net Leverage, NLEVit= [
Total Equity+Total Debt-Cash & Cash Equivalent

Total Equity
]

it

              (8) 

 

The regression when repeated using net book leverage and net market leverage suggest 

robust findings in terms of signs, magnitudes and significance levels in the relationship (not 

tabulated). It can also be also attributed to the case where some firms may adjust their gearing 

based on the availability of cash. In fact, in some sectors, like basic resources, construction 

and materials, food and beverage, and technology, net leverage plays a more prominent role 
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in affecting the relationship where the interaction with net leverage tends to result in a higher 

significance level or slope. This could imply that net leverage can be a preferred measure of 

leverage for market practitioners for decision making purposes. 

 

Table 6: Robustness test (Regression results for the interaction terms between leverage and 

cash flows for certain sectors when quadratic terms of leverage and cash flow are included) 

 By using Operating Cash Flow By using Investing Cash Flow 

Interaction with  Total Book  

Leverage 

Total Market 

Leverage 

Total Book  

Leverage 

Total Market 

Leverage 

Travel & Leisure -0.7420 

(0.3453)** 

-0.6527 

(0.2292)*** 

-0.6090 

(0.3305)* 

-0.4932 

(0.2392)** 

Interaction with Total Book  

Leverage 

Total Market 

Leverage 

Net Book  

Leverage 

Net Market  

Leverage 

Construction & Materials -0.1560 

(0.1361) 

-0.2084 

(0.1028)** 

-1.7983 

(0.6240)*** 

-0.6988 

(0.5580) 

Interaction with Net Book  

Leverage 

Net Market  

Leverage 

Net Book  

Leverage 

Net Market  

Leverage 

Personal & Household 

Goods 

-0.5267 

(0.2295)** 

-0.3540 

(0.1493)** 

-1.7558 

(0.8038)** 

-1.3094 

(0.4717)*** 
Notes: The results is obtained by regressing the yearly firm-level data of stock returns on the leverage, operating cash 

flow or investing cash flow, interaction of leverage-cash flow, quadratic terms of leverage and cash flow, 
book-to-market ratio, firm size, earnings yield and market risk premium, with white standard errors. The 

numbers in parentheses are t-statistics. The asterisks ***, **, and * indicate rejection of the null hypothesis 

at the 1%, 5%, and 10% significance levels respectively. 

 

3.2.4 Test for Dynamic Estimation 

Robustness checks are also carried out on whether the relationships between variables are 

dynamic. The dynamic panel models are estimated by using a two-step difference panel 

generalised method of moments (GMM) estimation (Arellano and Bond 1991), this procedure 

eliminates firm-specific effects through first-differencing as well as avoiding endogeneity 

through the use of instruments. To avoid possible biases in estimation, sectors with a 

comparable larger sample size are tested. Non-rejection of the null hypothesis using Sargan 

tests suggests that the instruments are valid and non-rejection of the null hypothesis in second-

order serial correlation tests suggests that there is no autocorrelation in first-differenced errors 

for the samples selected.  

As shown in Table 7, the estimations reveal that while some sectors (e.g. industrial goods 

and services) may exhibit significant dynamic behaviour and some (e.g. food and beverage) 

may not, the estimated coefficients of the main variables of interest, including leverage, cash 

flow and their interaction term, are largely robust with the original estimation specified in the 

previous sections (refer to Table 2 and Table 3). Such consistency supports the significant 

relationships among stock returns, leverage, and cash flow as proposed. 

 

4. Conclusion 

This study supports the significant role of cash flow in the relationship between leverage and 

stock returns in the sectors under study. The results also confirm the mixed impacts of 

leverage on returns, and that sector-specific analysis is crucial. Almost all regression results 

show that cash flows exhibit a positive relationship with returns. In most circumstances, 

leverage is deemed counter-productive under the existence of cash flow. The study provides 

some insight of the marginal effect of leverage conditional on cash flow and the possible 

existence of indirect relationships is not due to a spurious relationship. The cash flow 

implications are further supported by conventional capital structure theories, despite there not 

being a single theory that can be applied to all scenarios.  
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Table 7: Robustness test (Dynamic panel estimation using two-step difference GMM) 
Sector Industrial Goods & Services Food & Beverage Real Estate 

 (LEV: total book leverage; 

CF: operating cash flow) 

(LEV: total book leverage;  

CF: operating cash flow) 

(LEV: total market leverage;  

CF: investing cash flow) 

Return t-1 

 

-0.1143 

(0.0304)*** 

0.0125 

(0.0446) 

-0.1136 

(0.0628)* 

LEV 

 

-0.3154 

(0.1768)* 

-0.2299 

(0.0690)*** 

0.0124 

(0.0412) 

CF 

 

-0.2565 

(0.3244) 

-0.3238 

(0.2728) 

0.6219 

(0.1797)*** 

LEV x CF 

 

0.3054 

(0.1761)* 

0.2295 

(0.0680)*** 

-0.4085 

(0.1141)*** 

BM 

 

0.2066 

(0.0482)*** 

0.2787 

(0.0448)*** 

0.1756 

(0.0519)*** 

SIZE 

 

-0.1333 

(0.0400)*** 

-0.0549 

(0.0450) 

-0.1470 

(0.0480)*** 

EY 

 

-0.0332 

(0.0988) 

0.0420 

(0.0802) 

-0.1558 

(0.0953) 

MRP 

 

0.7766 

(0.0576)*** 

0.7369 

(0.0769)*** 

1.0186 

(0.0624)*** 

Sargan test (p-value) 0.2259 0.3813 0.7631 

2nd order serial correlation  

(p-value) 

0.3065 0.1473 0.1863 

No. of firms  105 63 55 

No. of observations 1004 682 556 

Notes: The results is obtained by regressing the yearly firm-level data of stock returns on the leverage, cash flow, 

interaction of leverage-cash flow, book-to-market ratio, firm size, earnings yield and market risk premium for 

a sample period of 1986-2012. All standard error for the difference GMM are robust. Sargan test are shown 
only as if they are GMM-type errors. The figures in parentheses are standard errors. The asterisks ***, **, 

and * indicate rejection of the null hypothesis at the 1%, 5%, and 10% significance levels, respectively 

 

This study delivers some new firm-level evidence on the leverage-returns study for 

Malaysia as one of the important emerging markets. The empirical results are robust to market 

and book measures of leverage, be it net or inclusive of available cash holdings. The 

conditional leverage impacts remain robust to firm effects and time effects in handling the 

financial data when different adjusted standard errors are considered. The implication of the 

overall results is that market participants should properly consider cash flow factors in using 

leverage information for their financing and investment decisions. Such a study can be further 

extended to develop more specific financing and investment strategies to improve firm value, 

shareholders’ wealth, or stock returns. 
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