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Capital market frictions, Leasing and Investment 
Abstract 

This paper examines the effect of leasing of property, plant and equipment on investment expenditure by 
non-financial Standard & Poor’s (S&P) 100, S&P 400 and S&P 600 lessee firms over the period of 1995-
2006. I find that leasing mitigates underinvestment problem by positively enabling capital expenditures and 
reducing the sensitivity of investment expenditures to availability of internal funds in sample firms. The 
results are robust to several alternative measurements of the key variables and different regression 
specifications and estimation techniques.  Consistent with theory, lessee firms with higher information 
asymmetry rely on more lease financing.  However, the evidence on agency costs is mixed.  Consistent with 
past studies, leasing by lessee corporations is significantly positively correlated with firm size, tax loss carry 
forwards and significantly negatively correlated to profitability margin and average tax rate.  
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Capital market frictions, Leasing and Investment 

Introduction: 
The Equipment Leasing and Finance Association (ELFA) estimates, in its 2008 industry future 

council report, that the market size for equipment/asset acquisition is $1.3 trillion with $600 billion leased or 

financed.  Leasing offers flexible terms and customized options that take into account the needs of cash flow, 

budget, seasonal fluctuations and transaction structure. Further, the top reason for leasing of property, plant 

and equipment is the consistent expenses in capital budget planning. Also, for some firms such as small and 

young firms, firms with no credit rating, financially constrained/distressed firms leasing may be the only 

option.  So, does leasing positively affect the capital expenditure of lessee firms?  Does leasing reduce the 

investment-cash flow sensitivity for the lessee firms? These are the two central questions examined in this 

study. The analysis in this study focuses on lessees.  I intend to contribute to the finance literature by 

integrating the existing literature on leasing as well as financial constraints.  In this paper, for the first time to 

the best of my knowledge, I examine the role of leasing on increasing investment expenditure and decreasing 

the investment-cash flow sensitivity of lessee corporations.  Further, using market based measures for agency 

and information asymmetry, I offer empirical evidence on the role of information and agency frictions on 

lease financing by lessee firms. 

The corporate financing decision of lease versus buy/borrow, is usually analyzed in the Modigliani 

and Miller (1958) framework of perfect capital markets. In the classical Modigliani and Miller (1958) world 

of perfect capital markets, a firm’s mix of equity, debt and lease capital i.e. capital structure is irrelevant in 

determining firm value. Smith and Wakeman (1985) argue that, as a special case of Modigliani and Miller 

irrelevance proposition, in case of competitive markets with no taxes and no contracting costs the net cash 

flow from the use of an asset is independent of the set of financial contracts specifying the allocation of 

rights to use the asset.  However, in actual financial markets, both the lessee and lessor firms face a variety of 

market imperfections, such as: information asymmetry (IA), agency costs (AC), financial distress and 

bankruptcy costs, taxes, transaction costs, costly external financing, and incomplete contracting. Also, in 
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general, there are tax differences among the lessor and lessee corporations where lessors have comparative 

advantage in using tax deductions and in obtaining financial capital. Further, lessors typically have 

comparative advantage in bearing the risks of ownership and disposal/resale/re-lease of the leased assets. 

Hence the leasing versus buying of property, plant and equipment will not be irrelevant if the lessor has 

market power or if taxes, contracting costs, and production/investment incentives are affected by the choice 

between buying and leasing. As noted by Sharpe and Nguyen (1995), Ezzell and Vora (2001) the lease 

financing can increase firm value if it lowers taxes, reduces contracting costs, or improves investment policy.   

Stulz and Johnson (1985) further argue that the non-cancellable long-term leases should also help 

mitigate the underinvestment problem due to debt overhang identified by Myers (1977). The 

underinvestment problem is mitigated because of the senior legal standing of leases to all outstanding fixed 

claims. By segregating the claim on new project’s cash flows, leasing, unlike risky debt, limits the wealth 

transfer from stockholders to existing bondholders.  This helps lessee firms undertake some positive NPV 

projects which are otherwise foregone with risky/unsecured debt financing.      

Following the seminal articles by Johnson and Lewellen (1972), Miller and Upton (1976), Lewellen, 

Long and McConnell (1976), Myers, Dill and Bautista (1976), Long (1977), Ang and Peterson (1984) and 

Smith and Wakeman (1985) the past empirical literature on leasing examines the role of taxes, bankruptcy, 

CEO ownership, and financial contracting costs due to market imperfections such as information asymmetry 

and agency on lease/buy decisions and the substitutability of lease and debt financing i.e. the lease/borrow 

decision. For example the role of taxes in the lease versus borrow decision is explored by Graham, Lemmon 

and Schallheim (1998) for US firms and by Adedeji and Stapleton (1996) for UK based firms. Similarly, the 

role of bankruptcy costs on the lease/borrow decision is examined by Krishnan and Moyer (1994). Mehran, 

Taggart and Yermack (1999) investigate empirically the role of CEO stock ownership on lease versus debt 

financing and report a positive relation between the ownership and leasing. Recently, Robicheaux, Fu and 

Ligon (2008) examine whether firms, that use lease financing to control the agency cost of debt, use leasing 

as a substitute or complement to mechanisms such as managerial incentive compensation and corporate 
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governance used to control the agency costs of equity.  Robicheaux et al.(2008) offer empirical evidence that 

firms with higher CEO stock ownership and option compensation use more lease financing. They further 

document that firms with smaller boards and boards with more outside directors tend to use more lease 

financing.  

Sharpe and Nguyen (1995) examine the role of financial contracting costs on the propensity to lease 

and find that leasing reduces costs of external financing due to asymmetric information. Ezzell and Vora 

(2001) also find that leasing reduces external financing costs. Fazzari, Hubbard and Petersen (1988) and 

Hubbard (1998) investigate the role of capital market imperfections on investment expenditures by firms and 

find that investments are significantly and positively related to internal cash flow1.  However, past empirical 

work on leasing, as mentioned above, largely ignores the impact of leasing on corporate investment 

expenditures despite the fact that leased equipment currently accounts for about one third of all capital 

equipment investment.   

Hence, I intend to contribute to the finance literature by integrating the existing literature on leasing 

as well as financial constraints. In this paper, for the first time to the best of my knowledge, I examine the 

role of leasing on increasing investment expenditure and decreasing the investment-cash flow sensitivity of 

lessee corporations.  Sharpe and Nguyen(1995) and Ezzell and Vora(2001) use dividend dummy as a 

measure of asymmetric information i.e. they classify firms that do not pay a dividend as high information 

asymmetry firms and that pay a dividend as low information asymmetry firms. However, the decision to pay 

a dividend or not is endogenous to a firm2.  Hence, as another contribution to the existing empirical literature 

on leasing, I use more direct and less noisy market microstructure based proxies viz. stock illiquidity and bid-

                                                           
1
 Please note that Fazzari et al. (1988) infer investment – cash flow (Inv-CF) sensitivity as a proxy for financial constraints.  Kaplan and Zingales 

(1997) take an exception to this and argue that investment-cash flow sensitivities are not useful measures of financial constraints. There is 
considerable debate in literature on this issue and the evidence is mixed.  Moyen (2004) tries to reconcile the differences in literature and offers 
evidence that is consistent with both FHP and KZ. However, in this study, my objective is not to use Inv-CF sensitivity to identify the financial 
constraints but examine the effect of leasing on Inv-CF sensitivity. 

2
 For example, until the year 2003, Microsoft Corporation did not pay cash dividends despite sitting on billions of dollars of cash.  Currently, Google 

doesn’t pay any dividends.  It would be a misnomer to call either Microsoft or Google as financially constrained.   
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ask spread as proxies for information asymmetry3.  Further, I use market based measures such as credit rating 

to proxy agency costs between bondholders and shareholders4.   

I find that leasing mitigates underinvestment problem by positively enabling capital expenditures and 

reducing the sensitivity of investment expenditures to availability of internal funds of sample firms. The 

results are robust to several alternative measurements of key variables and different regression specifications 

and estimation techniques. Consistent with past studies on investment expenditures, I find that capital 

expenditures are significantly positively related to internal cash-flow and Tobin’s Q.  Consistent with theory, 

lessee firms with higher information asymmetry employ more leasing.  However, the evidence on agency 

costs is mixed.  Lease financing by lessee corporations is significantly positively correlated with firm size, 

tax loss carry forwards and significantly negatively correlated to profitability margin and average tax rate. 

 The rest of the paper is organized as follows. Section-I reviews the literature and develops testable 

hypotheses on the determinants of leasing and the effect of leasing on firm investment expenditures and 

investment-cash flow sensitivity for a sample of non-financial US firms.  Section-II deals with data 

collection, variable measurement. Section-III covers empirical modeling, estimation and results. Section-IV 

offers robustness checks. Section-V concludes. 

 

 

                                                           
3 Since its invention by Easley et al. (1996b) probability of informed trading (PIN) has been used to proxy information asymmetry in several articles 
in asset pricing and corporate finance.  Recently, Ascioglu et al. (2008) use PIN in examining investment-CF sensitivity. Also, Bharat et al. (2008) use 
an information asymmetry index based on PIN in examining the capital structure decisions of non-financial firms. I also plan to use this measure in 
the revised version. 

4
  In a future version, I also intend to use corporate governance based measures such as GIM index developed by Gompers, Ishii and Metrick (2003), 

and the presence of poison pills in the firm’s charter to proxy for equity based agency between shareholders and managers. 
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I. Literature Review and Hypothesis Development: 

1.1. Theories of Leasing 
There are several well explained motivations for firms to engage in leasing. The theory and corresponding 

empirical work are reviewed, briefly, below5:  

A. Agency Costs 
Agency conflicts can arise between bondholders and shareholders and/or between managers and 

shareholders and can lead to asset substitution and underinvestment. Smith and Warner (1979) argue that 

long-term non-cancellable leases i.e. strict financial or capital leases can help mitigate the asset substitution 

problem because the non-cancellable lease commits the lessee to use the leased asset over the life of the lease 

contract.  The argument here is that in case of leasing the lessee gets the leased asset, a capital good, but not 

cash thus mitigating the risk of asset substitution.   

In the presence of risky debt in the firm’s capital structure, equityholders may underinvest by giving 

up positive NPV investments because the project’s benefits accrue to the existing debtholders and the 

existing debt load makes it too costly for the firm to borrow in external capital markets. This creates the 

underinvestment problem due to debt overhang as identified in Myers (1977). Stulz and Johnson (1985) 

argue that the non-cancellable long-term leases should help mitigate the underinvestment problem due to 

debt overhang.  However, in case of short term operational leases, agency costs may also arise between 

lessor and lessee due to the separation of ownership from usage of asset. Since the lessees have no right to 

the residual value of the asset, they have no incentive to take proper care of it.  This is the reason why 

corporations lease office facilities much more frequently than manufacturing or R&D facilities. Please see 

Smith and Wakeman (1985) for more details.  While secured debt can mitigate some of the agency costs 

associated with leasing by eliminating the separation of ownership and control, it has been widely argued in 

the finance literature that debt can also introduce agency problems and lead to bondholder vs. shareholder 

                                                           
5 While some of the rationales for leasing, such as taxes, as mentioned above might carry through for the lessors, I focus exclusively on lessee firms 
whose core business/operation is not leasing unlike the lessors.  This point is worth highlighting upfront as it is very easy to get confused from whose 
perspective the word leasing is used, lessee or lessor. 
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conflicts resulting in asset substitution, risk shifting and underinvestment.  All these are the agency costs due 

to external debt.  

 Past leasing literature argues that leasing has all the advantages as that of secured debt and some. 

However, this may not be entirely true as leasing introduces the separation of ownership and control which is 

completely avoided by secured debt.  But, lessors also get some benefits viz. sharing some of the tax benefits 

in case of capital leases and fully capturing the same in case of operating leases. Lessors can also obtain non-

tax related advantages such as depreciation tax shields in case of operating leases. Further the agency 

problem between lessees and lessors can be mitigated by including a buy-back option. Also, in case of 

distress the lessor can easily repossess the leased asset unlike a secured lender. In the end, lessors do 

recognize these benefits and costs and accordingly factor them in calculating the lease payments.  

Robicheaux, Fu, and Ligon (2008) examine whether lease financing, used to control the agency costs of debt, 

is used as a substitute or complement to mechanisms such as corporate governance, managerial incentive 

compensation used to control agency costs of equity. They find leasing is complementary to governance and 

incentive compensation suggesting that firms try to control simultaneously the agency costs of debt as well 

as external equity. 

B. Information Asymmetry  
The existence of information asymmetry between managers and investors regarding ongoing operations i.e. 

assets-in-place or future firm prospects can lead to both adverse selection and moral hazard costs. Myers and 

Majluf (1984) demonstrate that if managers can issue safe debt, the adverse selection problem due to 

information asymmetry could be reduced.6 A pecking order of capital structure arise in their model, where 

retained earnings followed by safe debt, risky debt and as a last resort equity are used in that order to finance 

                                                           
6
 Stiglitz and Weiss (1981) argue that asymmetric information in debt markets can also cause distortions similar to those for new common share 

issues.  Asymmetric information may increase the cost of new debt, or even result in credit rationing.   In the extreme, a "financial collapse" may 
occur, in which some or all classes of asymmetric-information borrowers are denied loans as seen in the 2007-08 global financial meltdown. 
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the operations. Consistent with Myers and Majluf(1984) one can argue that leasing, being similar to secured 

debt, should also mitigate the adverse selection problem7.   

Gilligan (2004) argues that leasing may reduce adverse selection in durable goods markets by increasing the 

average quality of used goods offered for sale.  Johnson and Waldman (2003) argue that the main return to 

leasing is the reduction in adverse-selection problem in the used-car market. Hendel and Lizzeri (2002) 

explore the important link between adverse selection and leasing and argue that adverse selection may 

account for the higher turnover and slower price declines of off-lease vehicles relative to purchased vehicles.     

For a comprehensive examination of the role of leasing in mitigating the adverse selection costs in durable 

goods markets viz. used cars, and used aircrafts please refer Hendel and Lizzeri (2002), Johnson and 

Waldman (2003), and Gilligan (2004) respectively. All these studies conclude that in case of durable goods 

markets leasing mitigates the adverse selection costs due to information asymmetry about the quality of the 

used good identified by the pioneering study of Akerlof (1970).  

Based on the ‘financial contracting’ motivations suggested by Smith and Wakeman (1985), the role of 

leasing in alleviating financial contracting costs is explored by Sharpe and Nguyen (1995). They argue that 

financing with a lease may reduce the cost of external funds that arise due to asymmetric information or from 

agency problems that give rise to costly monitoring as per Smith and Warner (1979). By financing via true 

lease the firm puts the lease obligation on par with other administrative expenses that have higher priority 

than normal debt. This makes leasing a highly desirable financial contract in the presence asymmetric 

information as it puts leasing at the top of the pecking order of external financing options. Ezzell and Vora 

(2001) offer further empirical support for the argument that leasing reduces external financing costs related 

to adverse selection arising from asymmetric information. 

                                                           
7
 There is a considerable debate in literature whether debt and lease substitute or complement one another. Bowman (1980), Ang and Peterson (1984), 

Lewis and Schallheim (1992) found that leasing and debt financing are positively related i.e. complement each other. However, Mukherjee (1991), 
Krishnan and Moyer (1994), and Beattie, Goodacre, and Thomson (2000) found evidence of substitution relationship. 
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Moral hazard problem arises because the salvage value of the leased asset accrues to the lessor8. This leaves 

the lessee with little or no incentive to maintain the asset in order to preserve its salvage value. Ezzell and 

Vora (2001) provide empirical evidence that the benefits from leasing are lower for assets whose salvage 

value is more sensitive to usage and maintenance. However, lessors do recognize these issues and include 

various provisions in the lease contract such as penalty clauses, metered lease payments to reduce abuse of 

the leased asset. Chau, Firth and Srinidhi (2006) argue that leases with a purchase option can completely 

mitigate the moral hazard problem.  Moral hazard is also applicable to durable goods that are purchases when 

new because the maintenance expenditures are not reflected in the price of used units on the secondhand 

market. As a result, for example in the automobile market moral hazard can be more severe for cars 

purchased rather than leased when new. Desai and Purohit (1999) provide evidence that used cars that were 

leased when new sell for more than used cars that were purchased when new. 

Based on the above arguments, I posit the following hypotheses on leasing, information and agency frictions:  

H1a: Lessee firms with higher information frictions should lease more 

H1b: Lessee firms with higher agency frictions should lease more 

These follow directly from the theoretical arguments discussed above that leases help mitigate the asset 

substitution problem due to agency and costly external financing due to information asymmetry. 

C. Tax Incentives  
 Tax related incentives to leasing are one of the earliest and widely examined in the lease versus buy 

decisions and focus on the differential tax position of the lessee and lessor as the primary rationale for 

leasing. Leasing models generally predict that firms with relatively low marginal tax rates employ more 

leasing than firms with high marginal tax rates. Miller and Upton (1976), Myers, Dill and Bautista (1976), 

Lewellen, Long, and McConnell (1976), Smith and Wakeman (1985), and Brick, Fung, and Subrahmanyam 

(1987) provide the intuition that leases allow the transfer of tax shields from lessee firms  that cannot fully 

utilize the tax deduction of lease payments to lessor firms. In a comprehensive study Graham, Lemmon, and 
                                                           
8 This is especially true in case of operating or service leases.   



Page 11 of 40 

 

Schallheim (1998) provide empirical evidence- on the link between leasing and taxes, consistent with 

theory9. Graham et al. (1998) argue that the corporate tax status is endogenous to financing decisions. Hence, 

using a forward-looking estimate of before-financing corporate marginal tax rates they document a negative 

relation between operating leases and tax rates for lessees. 

D. Financial Distress 
Following Leeth and Scott (1989), and Scott (1977) one can argue that lease contracts have lower expected 

costs for the lessor in case of bankruptcy of lessee than secured debt has for the lender, thereby making 

leasing a preferred financing choice for firms with higher expected bankruptcy costs. Further, prior to 

bankruptcy, lessors enjoy a superior claim over secured lenders. For example, if a lessee defaults on the 

terms of the lease the lessor can seize the leased asset with minimum legal costs avoiding any losses and 

delays that may arise from bankruptcy and reorganization process. By explicitly recognizing the role of 

bankruptcy costs  Krishnan and Moyer (1994) offer empirical evidence that leasing has lower associated 

bankruptcy costs relative to secured debt and thus a preferred financing choice for firms with higher 

probability of financial distress or bankruptcy.  Krishnan and Moyer (1994) argue that in general lease 

contracts are more complex compared to secured debt contracts10. Thus there is a trade-off between the 

potential benefits and the contracting costs of leasing. However, as the cost of bankruptcy increases, leasing 

becomes an attractive financing option in the pecking order, ceteris paribus11. Most recently, Eisfeldt and 

Rampini (2008) argue that leased capital has more debt capacity than debt capital because of the ability to 

repossess the leased asset is high compared to that of secured debt in case of financial distress of the lessee 

                                                           
9 Accounting treatment of leases classifies all leases into either capital or operating leases.  However, the tax based classification of Internal Revenue 
Service (IRS) classifies leases into true leases or non-true leases/ conditional sale contracts.  As per Graham et al. (1998) operating leases are more 
likely to qualify as true leases than capital leases under IRS guidelines. They argue that only true leases allow transfer of non-debt tax shields such as 
investment tax credits, and depreciation tax shields etc. from lessee to lessor and that considering only capitalized leases may miss the true effect of 
tax status on leasing. 

10
 The presence of early cancellation option and option to purchase at the end of operating lease contract can make valuing the lease contract more 

difficult compared to a secured debt contract. Please refer to Grenadier (1995) for a theoretical discussion on valuing the embedded options in leasing.  
Giaccotto et al. (2007) offer empirical evidence on the value of embedded options in consumer automobile lease contracts. 

11 For a theoretical discussion on leasing and credit risk please see Grenadier (1996). 
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firm.  Hence lessors may be willing to provide more lease capital than the debt capital provided by secured 

lenders. 

E. Managerial Risk Aversion 
Managers are usually less diversified than regular shareholders because managers have their human 

capital and current and future compensation tied to the firm’s performance or value. Flath (1980) and Smith 

and Wakeman(1985) argue that the ownership structure should affect the decision to lease assets. This 

literature predicts that higher levels of managerial ownership should be associated with higher levels of lease 

financing. Flath (1980) argues that in closely held lessee firms leasing is more likely as the ownership of 

capital assets makes reduction of risk through diversification more difficult and leasing mitigates this 

concern by allocating usage rights of the underlying asset to the lessee while leaving ownership rights with 

the lessor. Leasing reduces the concentration of wealth and facilitates more efficient allocation of risk-

bearing by shifting ownership risk from risk-averse lessees to less risk-averse lessors.  Mehran, Taggart, and 

Yermack (1999) provide empirical evidence that CEO stock ownership, proxied by the fraction of common 

shares owned by firm’s CEO, has significant positive effect on lease financing. Mehran et al.(1999) argue 

that when CEOs have larger ownership stakes, their interests are more closely aligned with shareholders and 

also have more control over the firm. Thus, CEOs with large equity ownership use more leasing in order to 

reduce exposure to technological obsolescence and other asset-specific risks12.  Also, as per Smith and 

Wakeman(1985), in addition to managerial stock ownership, managerial incentive compensation can affect 

the incentives to lease. For example, a manager whose bonus depends on the return on invested capital could 

argue in favor of leasing rather than purchasing property, plant and equipment as the denominator in the 

performance measure could increase drastically with purchasing.13  Robicheaux, Fu, and Ligon (2008) offer 

empirical evidence that firms with higher CEO stock ownership and option compensation use more lease 

financing.   

                                                           
12

 The argument here is that lessors typically have a comparative advantage, compared to lessees, in bearing the costs of obsolescence and 

reselling/re-leasing of the used durable goods. 

 
13

 For capital leases this incentive could be controlled by including the capitalized value of lease payments in the calculation of invested capital. 
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1.2. Lease financing and Investment 
 

Following the seminal papers of Froot, Scharfstein and Stein (1993), and Fazzari et al. (1988), there 

has been extensive literature on the cash flow constraints and investment Kaplan and Zingales (1997) and 

Moyen (2004).  Fazzari, Hubbard, and Petersen (1988) find that positive relation between changes in yearly 

capital expenditures and changes in annual cash flows is stronger for firms facing financial constraints 

stemming from capital market imperfections. As noted by Sharpe and Ngyuen (1995), despite the fact that 

leased equipment accounts for roughly a third of all equipment investment by corporations, the effect of 

leasing on firm’s investment expenditures is virtually ignored14. Also, for some firms such as small and 

young firms, firms with no credit rating, financially constrained/distressed firms leasing may be the only 

option. Further, the top reason for leasing is the consistent expenses in capital budget planning. Leasing 

offers flexible terms and customized options that take into account the needs of cash flow, budget, seasonal 

fluctuations and transaction structure15.   

In the presence of risky debt in the firm’s capital structure, equityholders may underinvest by giving 

up positive NPV investments because the project’s benefits accrue to the existing debtholders and the 

existing debt load makes it too costly for the firm to borrow in external capital markets. This creates the 

underinvestment problem due to debt overhang as identified in Myers (1977).  Thus the firm’s 

borrowing/debt capacity and the availability of internal funds are important determinants of its investment 

decisions. Stulz and Johnson (1985) argue that the non-cancellable leases should help mitigate the 

underinvestment problem due to debt overhang.  The underinvestment problem is mitigated because of the 

senior legal standing of leases to all outstanding fixed claims.  Most recently, Eisfeldt and Rampini (2008) 

                                                           
14 Sharpe and Nguyen further conclude that an examination of lease financing and equipment investment should prove fruitful future research.   
However, they do not investigate the same in their paper. 

15 Based on Equipment Leasing Association (ELA) 2004 annual survey of state Small Business Administration (SBA) winners. 
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argue that leased capital has more debt capacity than debt capital because of the ability to repossess the 

leased asset is high compared to that of secured debt in case of financial distress of the lessee firm.  Hence 

lessors may be willing to provide more lease capital than the debt capital provided by secured lenders. Also, 

if lease financing improves the debt capacity and/or decreases the distress/bankruptcy costs associated with 

debt overhang then it should mitigate the underinvestment problem. This helps firms undertake some positive 

NPV projects which are otherwise foregone with risky/unsecured debt financing.   

Eisfeldt and Rampini (2008) conclude that in studies of firm investment, and specifically in studies of 

the effect of financing constraints on firm investment, attention should not be limited to capital expenditures 

but leased capital should also be considered. For example, ignoring leasing when measuring investment 

cash flow sensitivities to assess the effect of financial constraints may be misleading since financially 

constrained firms lease more capital and thus the investment cash flow sensitivities are mismeasured and are 

likely overstated.  Hence, I investigate the effect of firms’ leasing practice on its investment i.e. capital 

expenditure decision and also the investment-cash flow sensitivity. Based on the above arguments, I propose 

the following testable hypotheses on leasing and investment: 

H2: Investment expenditure by lessee firms will be positively correlated to the leasing activity. 

This follows directly from the argument that leasing mitigates the underinvestment problem due to 

debt overhang and reduces the costs of financial distress.  

H3: Leasing reduces the sensitivity of investment expenditure to internal funds of lessee firms. 

This follows from the argument that leasing reduces the cost of external capital due to capital market 

frictions, decreases the costs of financial distress and better aligns the financing and investment activities. 

H4: Leasing increases the sensitivity of investment expenditure to the investment opportunities (Q) of lessee firms.  

As per Froot et al. (1993), it is not just the availability of investment opportunities but the inability to 

undertake them i.e. financial constraints is the source of dead weight costs associated with underinvestment. 
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By mitigating the costs due to underinvestment and financial distress leasing allows firms that have higher 

investment opportunities to invest more. 

II. Data Collection and Variables Measurement 
 

I collect panel data on all S&P 100, S&P 400 and S&P 600. As per the standard practice in leasing literature, 

I exclude regulated financial firms and utilities, for the period of 1995-2006, from COMPUSTAT Annual 

FTP (legacy) database16.  After cleaning the sample for missing data for key variables, the final data panel 

consists of 7012 firm-year observations. This sample contains a wide range of firms and thus reflects better 

the differences across the firms with respect to firm size, investment opportunities, agency and information 

frictions and leasing practice.  

Compustat reports two different measures for operating leases viz. rental commitments (Data 96 + 

Data 164 to 167 + Data 389) and rental expenses (Data 47) which includes operating lease expenses, but also 

includes payments for short-term leases, contingent payments associated with capitalized lease obligations. 

Hence, I use the ratio of rental expenses with net PPE as a comprehensive measure of lease ratio viz. OLR1.  

I also measure operating lease ratio, OLR2 = rental commitments /net PPE as an alternative to OLR117. The 

rental commitment variable only includes non-cancelable leases and has been shown to be a lower bound on 

actual rental expenses. Please see Lim, Mann, and Mihov(2005) for further details. 

                                                           
16

 Consistent with Sharpe et al., I also exclude those firms where leasing is a main line of business viz. auto repair, computer rental and leasing. I 
further exclude industries such as refining, mining, and agriculture and fishery where real property or natural resources are a large fraction of firm’s 
capital. 

17 I also measured capital lease ratio (CLR) = Net capital leases (Data 159)/ lag net PPE (Data 8). However, unfortunately, for the sample period used 
in this study the net capital lease is very sparsely populated in Compustat.  In my sample the data for this item is available for only 6 out of total 7012 
observations. Hence I drop this variable for further analysis and focus exclusively on operating lease. Graham, Lemmon, and Schallheim (1998) 
report that operating leases, capital leases, and debt are 42%, 6%, and 52% of fixed claims, respectively, in 1981–1992.  Further, Robicheaux et al. 
(2008) report that in their data (year 1992 Compustat) more than half the firms had less than 0.1% assets financed by capital leases. 
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I use net cash flow, i.e., net income (Data 172) plus depreciation and amortization (Data 14) as measure of 

cash flow18. This is appropriate; because I am interested in examining whether external financing i.e. leasing 

is used to smoothen out fluctuations in internal funds (net cash flow) in making investments. 

Based on extensive literature survey, Bharat et al. (2008) argue that the adverse selection is an important 

determinant of market liquidity, when liquidity is proxied by either bid-ask spread or trading volume.19  

Hence, I use a market microstructure measure of stock illiquidity viz. “ILLIQ ”, measured as the average 

ratio of daily absolute return to the dollar trading volume on that day as per Amihud (2002), to proxy for 

information asymmetry20. Following Chava and Roberts (2008), I use market based measure viz. credit rating 

(Data 280) dummy to proxy agency costs between bondholders and shareholders21. The rationale is firms 

with credit ratings should have lower agency costs. Further, unrated firms may be more risky, thereby 

exacerbating agency problems such as risk-shifting identified by Jensen and Meckling (1976).  

I use Tobin’s Q as a proxy for the firm’s growth opportunities. There are several ways to measure Q and 

most empirical studies measure the average Q whereas what one really needs to measure is a marginal Q.  

There is a considerable debate on whether Q as measured conventionally is indeed a good measure of growth 

opportunities. As per Harvey, Lins and Roper (2004), I use the ratio of market to book value of total assets as 

                                                           
18

 Alternatively, I use EBITDA (Data 13) as measure of cash flow. 

19
 Firm managers constitute a subset of the informed traders who in turn are a subset of all traders (both informed and uniformed) in the market. 

Further, they note that the market microstructure measures of information asymmetry are proxies for this adverse selection, albeit imperfect ones since 
they also encompass informed traders who are not firm managers.  Nonetheless, these proxies capture the financial markets’ perception of the 
information advantage held by firm insiders and the resulting adverse selection costs, which are what ultimately affects the cost of issuing 
information-sensitive securities. 

20 ������� �  �
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where Diy is the number of days for which data are available for stock i in year y.  Riyd is the return on stock i on day d of year y and VOLDiyd is the 
respective daily dollar volume. The stock price changes without trading when investors agree about the implication of news, while disagreement 
induces increase in trading volume.  Thus, Amihud (2002) argues that ILLIQ can be interpreted as a measure of consensus belief among investors 
about new information.  However, please note that at any point in time, stock liquidity is very likely to be driven by adverse selection but not 
exclusively so because of inventory and order processing costs.  Hence, as a robustness check, I use yearly average of daily closing bid-ask spread 
from CRSP as an alternative measure for information asymmetry. 

21 In Compustat this variable is populated for about 35% of the sample firms for the 1995-2006 time period used in this study. Hence, consistent with 
past studies, I code this as a dummy variable equal to 1 if data is available else 0. 
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a measure of Q22.  Following Sharpe et al.(1995) and Mehran et al.(1999), I measure firm size as log [sales 

(Data 12) ]23. Capital investments are measured as capital expenditures (Data 128)24. 

Table-I provides the descriptive statistics of the key explanatory variables along with operating lease ratio 

and scaled capital expenditures for the full sample25. In the final sample, the maximum value of operating 

lease ratio (OLR1) is 1.02281 and the minimum value is 0. The average firm has a lease ratio of 0.1458226. 

Similarly investments scaled by lagged capital stock i.e. It/K t-1 has a range of 0.035 to 1.73 with an average 

value of 0.312 and a median value of 0.224.  The proxy for information asymmetry (IA) viz. ILLIQ*106 has 

a minimum value of 0.0000292 and a maximum value of 2.81. The median firm has a value of 0.0067. The 

credit rating dummy, a proxy for agency costs (AC), has a mean of 0.356.  

I also report similar statistics for industry categories based on two-digit SIC codes.  The median firm in the 

wholesale industry appears to be most illiquid whereas the median public administration firm seems to be 

least illiquid among all the industry categories. Further the median firm in retail appears to deploy more 

leased assets relative to net PPE whereas a median firm in transportation seems to employ less leased assets.  

Please refer to Table-II for the details.  

The pairwise correlations among the key variables are reported in Table-III and briefly discussed here. The 

scaled cash flow (CF/K) is significantly and highly positively correlated to the scaled capital investments 

(I/K) with a correlation coefficient of 0.4356.  Similarly I/K is significantly positively correlated to the 

lagged lease ratio (OLR1) and Q has a correlation coefficient of 0.2081 and 0.3437 respectively.  However, 

firm size measured as log (Sales) is highly significant and negatively correlated to I/K with a correlation 

                                                           
22 Recently, Adam and Goyal (2008) examine various proxies for the investment opportunities and conclude that the market-to-book assets ratio has 
the highest information content with respect to investment opportunities. 

23 Using the popular measure of size i.e. total assets is inappropriate here because of endogeneity.  In particular, all else equal, firms that lease more 
will have a lower level of book assets.  Alternative measures for size are ln(employees) and ln(Sales). 

24 This data item as recorded in Compustat also includes capital leases. 

25
 All the variables are winsorized at 1% level to mitigate any data recording errors and avoid outlier/influential observations. 

26 In this study, use the terms operating lease ratio, lease ratio and leasing interchangeably. 
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coefficient of -0.2654.  Finally, lag (OLR) is significantly positively correlated to information asymmetry 

with a correlation coefficient of 0.0562 but negatively correlated to agency costs with a correlation 

coefficient of -0.1010. This is as expected as firms with high information should lease more and low agency 

costs should lease less. 

III. Empirical Models, Estimation and Results 

 

3.1. Information Asymmetry, Agency frictions and Leasing 
 

As suggested by the extant literature on the determinants of leasing and reviewed in section 1.1 above, I 

control for tax savings as proxied by large and small tax-loss carry forward(L/STLCF) dummies[Sharpe et al. 

(1995)]27, Tax rate proxied by tax expense(data 16) divided by pretax income(data 170)[Sharpe et al., Ezzell 

and Vora], financial distress/bankruptcy proxied by modified Altman Z score[Krishnan and Moyer(1993), 

Graham et al.(1998)]28, investment/growth opportunities as proxied by Market to Book ratio of 

assets[Graham et al.], profit margin(PM) proxied by the ratio EBIT to Sales [Sharpe et al., Robicheaux  et 

al.], and firm size proxied by log(Sales) [Sharpe et al., Robicheaux et al., Mehran et al.]. In the 

comprehensive leasing model, presented below, information asymmetry (IA) and Agency Cost (AC) frictions 

are the hypothesized/test variables. 

����� �
�� � �� �  !��� �" � # �� � �$ � %���  �& � �'�!(�� � �) � '�* ���+�� �  �, � -�.+� �� � �/  � -�.+�" ��  �   �0 � ( ��� �  �1 � 23�� � #4567�89 :6;;�+7 �
 '�;+ :6;;�+7 � <��                                                      (1)                                                                                      

                                                           
27 LTLCF is equal to one if firm has a positive tax-loss-carry-forward (Data 52) exceeding current year EBITDA.  Past empirical work also defines 
STLCF is equal to one if firm has a positive tax-loss-carry-forward not exceeding current year EBITDA.  But in regressions with a constant term one 
cannot use both the dummies as it leads to the dummy variable trap. 

28 Modified/unlevered Altman’s Z index is computed as per [Frank and Goyal (2003), Acharya et al.(2007), Graham et al. (1998) ] as under: 
3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4×(Retained Earnings/Total Assets) + 1.2×(Current Assets–Current 
Liabilities)/(Total Assets).  It can also proxy for financial constraints as one can argue that every distressed firm is indeed financially constrained. 
However, every constrained firm need not be distressed. 
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Since OLR is a continuous variable but censored at zero, I estimate the model using panel fixed effects as 

well as panel TOBIT as a robustness check29. The results are reported in Table-IV and a brief discussion 

follows: 

The coefficient on agency costs is negative as expected in Tobit regressions but positive in OLS 

regressions30.  The coefficient on information asymmetry, proxied by illiquidity and also bid-ask spread, is 

positive and conforms to both the pecking order theory and contracting costs arguments that firms with 

higher information asymmetry should lease more. The coefficient on LTLCF is positive because firms with 

significant tax-loss carry forwards will be unable to take full advantage of tax benefits of asset ownership, 

hence they should lease more. The coefficient on tax rate is negative as expected but the significance varied 

based on the model.  The coefficient on size is positive and size squared is negative indicating that largest 

firms use less lease financing consistent with expectations. As expected, the coefficient on Q is positive as 

higher growth firms should lease more. The coefficient on fixed assets ratio (FAR) is negative as expected. 

As per accounting identity, if most leasing is in the form of operating leases, any operating lease is taking the 

place of what would otherwise be a fixed asset, implying the negative relation between the two. Also, high 

fixed asset ratio means higher tangible assets that can serve as collateral for debt financing and hence lower 

need for lease financing. Finally, the coefficient on profitability margin (PM) is negative as expected. This is 

intuitive as firms with high profitability may buy rather than lease their fixed assets. 

3.2. Leasing and Investment 

 I use the following model to test the hypotheses developed in the section 1.2 above: 
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29

 The Tobit estimates are obtained by maximizing the unconditional log likelihood function.  Please note that it is not possible to use conditional 
maximum likelihood procedure to consistently estimate a fixed effects Tobit model for a fixed T because no sufficient statistic exists for unobserved 
individual firm heterogeneity.   

30 Please note that the proxy used for agency costs is negatively correlated to agency problems. 
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This model is pretty standard in the investment-cash flow constraints literature (Fazzari et al., Moyen)31. The 

above equation is estimated using fixed effects regression. The standard errors are corrected for 

heteroskedasticity.  Further, I also correct for clustering of residuals around industry groups based on two-

digit SIC codes.32  The results are reported in Table-IV and discussed below:   

Consistent with past empirical evidence, I find the coefficients on Q and CF/K both positive and 

highly significant33.  The coefficient on OLR is positive as expected and also significant thus lending support 

to hypothesis-H2. So, leasing facilitates better coordination of investment and financing activities and 

reduces underinvestment costs. Hence firms that lease more should invest more in order to mitigate the 

underinvestment costs mentioned above. I also find the interaction term CF/K*OLR is negative and 

significant34. This supports the hypothesis-H3 that effective leasing should reduce the sensitivity of 

investments to internal cash flow because leasing reduces the cost of external capital due to capital market 

frictions and better aligns the financing and investment activities i.e. improves investment efficiency. Finally 

the interaction term Q*OLR is positive and significant as predicted. This supports the hypothesis -H4 that 

firms with higher investment opportunities suffer the most from the underinvestment costs and hence should 

invest more. The coefficient on Z and Size are not as predicted but not significant35. 

                                                           
31

 Please note that both Fazzari et al.(1988 ), and Moyen( 2004) do not use all the variables used in the above model as the focus their study was not 
leasing. 

32  Please refer Petersen (2008) for a comprehensive comparison of different approaches used in estimating standard errors in financial panel data sets 
and the implications for inference. 

33
 It is well recognized in literature that what needs to be measured is marginal Q and not average Q.  The inherent problems in measuring Tobin’s Q 

and the inadequacy of Q for controlling the investment opportunities may drive the positive relation between Inv-CF.  Hence, I also estimated, in 
unreported results, using the ratio of R&D plus advertising expenses to sales as an alternative measure of investment opportunities and the results do 
not change qualitatively.  

34
 The investment- cash flow regression results for industry groups based on 2-digit SIC codes are available from the authors. 

35
 The coefficient on Size is significant in regression 4. Hence, in an unreported analysis, I further investigated this using Size2.  I find that size is 

significantly negative and squared size is significantly positive. This suggests that larger firms invest more and as expected. 
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One can argue that the independent variable leasing, in the investment-cash flow regression model 

above, is an endogenous choice variable to a firm36.  Accordingly, I use one period lagged leasing variable 

for estimation.  However, this may not be very effective if leasing is autocorrelated.  Hence, I use different 

techniques viz. change regressions, instrumental variables approach, and simultaneous equation modeling of 

leasing and investment, to further address the endogeneity problem, in robustness checks, in section IV 

below. 

 

IV. Robustness Checks 

 

4.1  Leasing and Investment 

4.1.1 Change Regressions 

I exploit the panel structure of the data and reestimate equation (2) using the change in levels by first 

differencing the data. This serves as a useful check against potential autocorrelation in the data. The change 

regression also mitigates endogeneity due to omitted variables more effectively as it removes firm-specific 

unobservable heterogeneity that could be correlated with leasing and investment at any given time. The 

estimation is carried out using ordinary least squares. The results are reported in Table-VI and briefly 

discussed here. 

The change regressions using overall sample also support hypothesis H2, H3 and H4. Also, unlike with the 

levels, the coefficients on Size and Z have expected signs and are significant too. However, the sign on ∆Q 

changed to negative. The effect of positive and negative cash flow changes may be different on the capital 

expenditures. Hence, I exploit the panel structure of the data and split the sample to reflect positive and 

negative changes in CF/K. I reestimate the investment-cash flow equation for both the subsamples. Please 

refer to Table-VI for further details.  

                                                           
36 Wooldridge (2002) argues that in applied econometrics, endogeneity usually arises in three ways viz. omitted variables, measurement error, and 
simultaneity.  He mentions that the distinctions among the three forms are not always sharp and an equation can in fact have more than one source of 
endogeneity at any given point in time.  The use of lagged dependent variables in dynamic models could be yet another source of endogeneity. 
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4.1.2  Insrumental Variable Regressions 

As another robustness check, I estimate equation (2) again using instrumental variable approach. I use large 

tax loss carry forward (LTLCF) and fixed asset ratio (FAR) as instruments for operating lease ratio37. The 

estimation is carried out using two-step generalized method of moments (GMM). This estimator also 

produces both heteroskedasticity and autocorrelation (HAC) consistent estimates of both the slope 

coefficients and the corresponding standard errors. Only the second stage regression results are reported in 

Table-VII for brevity and briefly discussed here. The sign on predicted OLR1 is positive as expected but it is 

not significant. The coefficients on CF/K*OLR1 and Q*OLR1 have expected signs and also significant thus 

supporting the hypotheses H3 and H4 respectively. Also the specification tests as reported by Hansen J 

statistic and the corresponding p-values allay the concern regarding misspecification of the model at 5% and 

1% level. 

4.1.3 Simultaneous Equation Modeling  

Finance theory argues that financing and investment decisions are jointly made i.e. codetermined. To address 

the simultaneity issue of capital expenditure and leasing in equation-2, I model the investment and leasing 

decisions as a simultaneous equation system and use three-stage least squares (3SLS) as estimation 

technique38.  In the absence of any clear structural models that address this simultaneity issue in the past 

finance literature, I posit the following specification: 
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37 Fixed Asset Ratio is measured as a ratio of netPPE toTotal Assets. There are no clear guidelines as to what should be the relevant instruments for 
leasing.  I select the above two based on both the past studies on determinants of leasing as well as the pair-wise correlation of these two variables 
with leasing in the data sample used in this study.  I further check the validity of these instruments based on the specification test of the model using 
Hansen’s J statistic for overidentification of all the instruments. 

38
 I also estimated the above system of equations one-at-a-time using 2SLS.  Also, this approach offers the advantage that misspecification of any one 

equation in the system is not propagated throughout the entire system. The qualitative results are not much different and available upon request.  
However, it defeats the purpose of joint estimation of the entire system due to simultaneity and also the estimators are not as efficient as those of 
3SLS.  
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Only the last stage results are reported in Table-VIII for brevity and briefly discussed here. In the investment 

equation, the coefficient on predicted operating lease ratio (OLR) is positive as expected and also significant 

supporting hypothesis H2.  The coefficient on CF/K*OLR is negative and significant lending credence to 

hypothesis H3.  In the leasing equation the coefficient on information asymmetry (IA) is positive as expected 

and also significant supporting H1a. However, the coefficient on agency costs (AC) is negative as expected 

but not significant. 

4.1.4 High Vs. Low Information Asymmetry 

If leasing is useful not only as a source of capital but also effective as a mechanism to mitigate the agency 

costs of underinvestment or costly external financing due to information asymmetry, then I expect to see 

stronger association between investment and leasing for firms with high information asymmetry. Further, the 

sensitivity of investment to internal cash-flow should be reduced more for high information asymmetry firms 

compared with low information asymmetry firms. To test these I sort firms from low to high information 

asymmetry based on the Amihud(2002) liquidity measure and then reestimate the equation 2. The results for 

the overall sample and for the lower quintile and upper quintile sample splits are reported in Table-IX and 

briefly discussed here.  

The coefficient on OLR is positive and highly significant in both the overall sample and lower and upper 

quintiles lending support to the hypothesis H2 that leasing positively enables the investment expenditure of 

lessee firms. Also, as expected, the coefficient on lease ratio (OLR) is much stronger, almost double, and 

significant for the high information asymmetry (Quintile-5) firms compared to low information asymmetry 

firms (Quintile-1). Further, the coefficient on the interaction term CF/K*OLR is still negative and significant 

in both the overall sample and lower and upper quintiles lending credence to the hypothesis H3 that leasing 

reduces the sensitivity of capital expenditures to internal funds.  
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V. Conclusions 

 

Using a broad based sample of S&P 100, S&P 400 and S&P 600 non financial firms for the period of 1995-

2006, I study the effect of leasing on corporate investment and investment-cash flow sensitivity. I find that 

leasing mitigates underinvestment problem by positively enabling capital expenditures and reducing the 

sensitivity of investment expenditures to availability of internal funds of sample firms. The results are pretty 

robust to several alternative measurements of key variables and different regression specifications and 

estimation techniques.  Using market microstructure based measures of information frictions, I further offer 

empirical evidence consistent with theory that lessee firms with higher information asymmetry employ more 

leasing.  However, the evidence on agency costs is mixed.  Consistent with past empirical studies, leasing by 

lessee corporations is significantly positively correlated with firm size, tax loss carry forwards and 

significantly negatively correlated to profitability margin and average tax rate. 
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Table-I 

Descriptive Statistics – Full Sample for the period of 1995-2006 
 

I/K is capital expenditures scaled by lagged net PPE. SIZE1 is measured as ln(Sales). Q is ratio of market to book value of total assets. CF/K is (net 
income + DA) scaled by lagged net PPE. CF1/K is scaled EBITDA. OLR1 is rental expenses scaled by lagged K. OLR2 is rental commitments scaled 
by lagged K. Z is Altman’s Z computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4×(Retained Earnings/Total Assets) 
+ 1.2×(Current Assets–Current Liabilities)/(Total Assets).  EBITCOVER is the ratio of EBIT to Interest expense. PM is ratio of EBITDA to Sales. 
FAR is ratio of net PPE to total assets. AC is a dummy based on credit rating and is equal to 1 if rating is available else 0.  ILLIQ is measured as the 
yearly average ratio of daily absolute return to the dollar trading volume on that day as per Amihud (2002). BASPREAD is the yearly average of 
difference between daily closing bid and ask prices. Tax rate is the ratio of tax expense to pretax income. LTLCF is large tax loss carry forwards, a 
dummy equal to 1 if firm has a positive tax-loss-carry-forward exceeding current year EBITDA  else 0. 
 

 

 

VARIABLE MIN MAX MEAN MEDIAN STD. DEV  N 

I/K  0.03503  1.72994  0.31168  0.22415  0.28219  6295  

SIZE1  8.75079  16.69006  12.57580  12.53000  1.60381  7012  

Q 0.80525  9.18765  2.21158  1.70396  1.49701  7012  

CF/K - 2.70742  10.87257  1.22496  0.78884  1.70119  6354  

CF1/K  - 2.82832  10.42355  1.05940  0.67120  1.59694  6354  

OLR1 0.00000  1.02281  0.14582  0.06517  0.19867  7012  

OLR2 0.00000  8.45503  1.13755  0.38443  1.71104  7012  

Z - 2.34183  5.39553  2.19790  2.23006  1.26757  7012  

EBITCOVER - 82.19730  1802.34500  60.58275  6.96636  232.84420  6209  

PM - 0.88972  0.45420  0.12758  0.13055  0.15745  7012  

FAR 0.01975  0.85593  0.27854  0.23539  0.19326  7012  

AC 0.00000  1.00000  0.35568  0.00000  0.47875  7012  

ILLIQ*10^6  0.0000292  2.81  0.09  0.0067  0.345  7012  

BASPREAD 0.01348  1.08889  0.23982  0.17327  0.22906  7012  

TAXRATE 0.00000  1.00000  0.31929  0.35400  0.15750  7012  

LTLCF 0.00000  1.00000  0.12479  0.00000  0.33050  7012  
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Table-II 
 

Descriptive Statistics – by two-digit SIC codes for the period of 1995-2006 
 

I/K is capital expenditures scaled by lagged net PPE. SIZE1 is measured as ln(Sales). Q is ratio of market to book value of total assets. CF/K is (net 
income + DA) scaled by lagged net PPE. CF1/K is scaled EBITDA. OLR1 is rental expenses scaled by lagged K. OLR2 is rental commitments scaled 
by lagged K.  Z is Altman’s Z computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4×(Retained Earnings/Total 
Assets) + 1.2×(Current Assets–Current Liabilities)/(Total Assets).   EBITCOVER is the ratio of EBIT to Interest expense. PM is ratio of EBITDA to 
Sales. FAR is ratio of net PPE to total assets. AC is a dummy based on credit rating and is equal to 1 if rating is available else 0.  ILLIQ is measured 
as the yearly average ratio of daily absolute return to the dollar trading volume on that day as per Amihud (2002). BASPREAD is the yearly average 
of difference between daily closing bid and ask prices. Tax rate is the ratio of tax expense to pretax income. LTLCF is large tax loss carry forwards, a 
dummy equal to 1 if firm has a positive tax-loss-carry-forward exceeding current year EBITDA  else 0. 

 

 

 

(15 - 17) Construction       

Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.0397336 1.154532 0.3218663 0.2723664 0.1913358 60 
Size1 10.96919 15.17222 12.76319 12.7966 1.030504 6 9 
Q 0.8052456 5.465376 1.586008 1.421111 0.7642351 69 
CF/K 0.1499508 4.635273 1.229751 0.8548368 0.968986  62 
CF1/K 0.1057462 3.094505 0.986549 0.6584865 0.7201534 62 
OLR1 0.0163811 1.02281 0.215198 0.0912594 0.2725911  69 
OLR2 0.064306 6.049674 0.9592395 0.2700447 1.466153 69 
Z 0.7272856 3.779504 2.540656 2.639366 0.6972073 69  
EBITCOVER -1.764706 179.1151 15.31511 6.706148 29.77142 67 
PM 0.0093187 0.2027551 0.0856854 0.0760448 0.053147  69 
FAR 0.0252654 0.3853157 0.2014258 0.1978342 0.1008561 69 
AC 0 1 0.2028986 0 0.4051038 69 
ILLIQ*10^6 0.00092 1.08 0.115 0.0118 0.254 69 
BASPREAD 0.0200794 0.6031379 0.2143563 0.1940261 0. 1678199 69 
TAXRATE 0 1 0.3914534 0.398634 0.1870808 69 
LTLCF 0 0 0 0 0 69 
       

(20 - 39)Manufacturing       

Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.0350274 1.729942 0.3007567 0.2069518 0.2859564 4144 
Size1 8.750791 16.69006 12.4055 12.38738 1.631928 4 593 
Q 0.8052456 9.187646 2.267891 1.750491 1.53866 4593 
CF/K -2.707422 10.87257 1.142582 0.7713662 1.700908  4179 
CF1/K -2.828318 10.42355 1.037257 0.7021496 1.636443 4179 
OLR1 0 1.02281 0.0972788 0.0516874 0.1391307 4593 
OLR2 0 8.455028 0.6812883 0.2775883 1.183591 4593 
Z -2.341828 5.395526 2.043913 2.100154 1.227392 459 3 
EBITCOVER -82.1973 1802.345 57.61751 7.082529 221.0295 4045 
PM -0.8897237 0.4541987 0.1240256 0.1363903 0.17472 71 4593 
FAR 0.0197528 0.845676 0.2428649 0.2167499 0.1515968 4593 
AC 0 1 0.3394296 0 0.4735673 4593 
ILLIQ*10^6 0.00003 2.81 0.0874 0.0072 0.332 4593 
BASPREAD 0.0134802 1.088889 0.2477613 0.1835317 0.2 344196 4593 
TAXRATE 0 1 0.2999363 0.3369739 0.162584 4593 
LTLCF 0 1 0.1524058 0 0.359453 4593 
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Table-II (Contd.) 

 

(50 - 51) Wholesale      

       
Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.035027 1.729942 0.307431 0.229435 0.279428 39 1 
Size1 9.040276 16.35321 13.30567 13.30153 1.26154 434 
Q 0.805246 8.709148 1.589503 1.326258 0.951037 434 
CF/K -2.70742 10.87257 1.900067 1.173207 2.197793 394 
CF1/K -2.82832 10.42355 1.619046 0.963515 1.930984 394 
OLR1 0 1.02281 0.227231 0.14868 0.256435 434 
OLR2 2.55E-07 8.455028 1.558812 0.879464 1.847667 4 34 
Z -2.34183 5.395526 3.145972 3.110268 1.248986 434 
EBITCOVER -11.1743 1802.345 69.90372 5.10485 309.92 8 422 
PM -0.88972 0.413265 0.066878 0.052789 0.093341 434 
FAR 0.019753 0.641639 0.161377 0.13103 0.131528 434  
AC 0 1 0.47235 0 0.499811 434 
ILLIQ*10^6 0.00026 2.81 0.0887 0.0142 0.295 434 
BASPREAD 0.016198 1.088889 0.234942 0.167394 0.219825 434 
TAXRATE 0 1 0.350654 0.378528 0.135652 434 
LTLCF 0 1 0.080645 0 0.272604 434 
       

 

(52 - 59)  Retail       

       
Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.035027 1.729942 0.340006 0.284068 0.229794 78 2 
Size1 8.750791 16.69006 13.0653 12.94173 1.415856 877 
Q 0.805246 9.187646 2.193275 1.813292 1.277354 877 
CF/K -2.70742 10.87257 1.150127 0.9378 1.104358 787 
CF1/K -2.82832 10.42355 0.800865 0.569527 0.973933 787 
OLR1 0 1.02281 0.296813 0.216886 0.24555 877 
OLR2 0 8.455028 2.910808 2.233097 2.28913 877 
Z -2.34183 5.395526 2.964178 2.989496 1.101107 877 
EBITCOVER -82.1973 1802.345 105.6255 10.08423 327.9 172 740 
PM -0.88972 0.318087 0.103896 0.103865 0.084382 877 
FAR 0.02363 0.855933 0.415335 0.360551 0.230668 877  
AC 0 1 0.301026 0 0.458966 877 
ILLIQ*10^6 0.00003 2.81 0.0597 0.00433 0.269 877 
BASPREAD 0.01348 1.088889 0.213902 0.140763 0.215119 877 
TAXRATE 0 1 0.36354 0.37462 0.114852 877 
LTLCF 0 1 0.04561 0 0.208757 877 
       

(40 - 49)  Transportation             

       
Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.0350274 1.729942 0.253302 0.1910121 0.2252075  391 
Size1 8.750791 16.69006 13.2739 13.10219 1.758088 433 
Q 0.8052456 9.187646 1.835084 1.400594 1.262157 433  
CF/K -2.707422 10.87257 0.7122186 0.4266677 1.064552 391 
CF1/K -2.828318 10.42355 0.6088071 0.3479238 1.0014 33 391 
OLR1 0 0.8895534 0.0877139 0.0383025 0.1272142 433 
OLR2 0 8.455028 0.7275005 0.2531774 1.18843 433 
Z -2.341828 5.395526 1.618417 1.441286 1.296794 433 
EBITCOVER -14.73389 1802.345 36.43632 5.061803 166. 6786 415 
PM -0.8897237 0.4541987 0.211958 0.1990563 0.141096 433 
FAR 0.0197528 0.8559327 0.4987595 0.545462 0.223424 1 433 
AC 0 1 0.6258661 1 0.4844582 433 
ILLIQ*10^6 0.00003 2.81 0.120 0.0031 0.442 433 
BASPREAD 0.0134802 1.088889 0.2381206 0.1602381 0.2319336 433 
TAXRATE 0 1 0.3486213 0.375 0.1528349 433 
LTLCF 0 1 0.0854503 0 0.2798741 433 
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Table-II (Contd.) 
 
 

(70 - 89)  Services        

       
Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.035027 1.729942 0.408386 0.312053 0.347485 50 6 
Size1 8.750791 14.47128 12.018 12.14339 1.206208 583 
Q 0.805246 9.187646 2.622708 1.964592 1.812942 583 
CF/K -2.70742 10.87257 1.891531 1.351595 2.145792 520 
CF1/K -2.82832 10.42355 1.565748 0.932744 1.955103 520 
OLR1 0 1.02281 0.279185 0.181879 0.288407 583 
OLR2 0 8.455028 2.109484 1.349933 2.206949 583 
Z -2.34183 5.395526 1.949109 2.001565 1.039006 583 
EBITCOVER -82.1973 1008.333 38.45447 6.475143 103.2 232 497 
PM -0.47969 0.454199 0.178021 0.164498 0.116707 583 
FAR 0.019753 0.855933 0.287506 0.209226 0.22768 583  
AC 0 1 0.274443 0 0.446616 583 
ILLIQ*10^6 0.000213 2.81 0.135 0.00845 0.480 583 
BASPREAD 0.01348 1.088889 0.221235 0.13565 0.212489 583 
TAXRATE 0 1 0.351777 0.381002 0.160647 583 
LTLCF 0 1 0.101201 0 0.301853 583 
       
       

 

(91 - 97)  Public Admin        

       
Variable MIN MAX MEAN MEDIAN STD. DEV N 
       
I/K 0.08787 0.715268 0.219077 0.170035 0.147085 21 
Size1 12.71239 16.62035 14.58239 13.85264 1.397599 23 
Q 1.152851 3.306472 1.944731 1.822459 0.574429 23 
CF/K 0.394095 1.91597 0.782861 0.676489 0.353076 21 
CF1/K 0.348979 1.704462 0.722406 0.640385 0.313263 21 
OLR1 0.00984 0.118086 0.051156 0.044666 0.030447 23 
OLR2 2.82E-07 0.638657 0.303578 0.300653 0.194033 2 3 
Z 0.416139 3.110335 2.026088 2.283977 0.889195 23 
EBITCOVER 2.968586 12.52658 7.573131 7.658484 2.344 625 23 
PM 0.07963 0.248484 0.144734 0.128896 0.040961 23 
FAR 0.146088 0.356058 0.255934 0.27291 0.075497 23 
AC 0 1 0.913044 1 0.288104 23 
ILLIQ*10^6 0.00004 0.0318 0.00413 0.00105 0.00738 2 3 
BASPREAD 0.018167 0.75248 0.312778 0.343254 0.248609 23 
TAXRATE 0 0.437243 0.31277 0.344996 0.117455 23 
LTLCF 0 1 0.173913 0 0.387553 23 
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Table-III 
 

Pairwise Correlation coefficients 
 

I/K is capital expenditures scaled by lagged net PPE. SIZE1 is measured as ln(Sales). Q is ratio of market to book value of total assets. CF/K is (net 
income + DA) scaled by lagged net PPE. CF1/K is scaled EBITDA. OLR1 is rental expenses scaled by lagged K. OLR2 is rental commitments scaled 
by K. Z is Altman’s Z computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4×(Retained Earnings/Total Assets) + 
1.2×(Current Assets–Current Liabilities)/(Total Assets). PM is ratio of EBITDA to Sales. FAR is ratio of net PPE to total assets. AC is a dummy 
based on credit rating and is equal to 1 if rating is available else 0.  ILLIQ is measured as the yearly average ratio of daily absolute return to the dollar 
trading volume on that day as per Amihud (2002). BASPREAD is the yearly average of difference between daily closing bid and ask prices. Tax rate 
is the ratio of tax expense to pretax income. LTLCF is large tax loss carry forwards, a dummy equal to 1 if firm has a positive tax-loss-carry-forward 
exceeding current year EBITDA  else 0.  P values are reported below the correlation coefficients. 

 
 

 
 

 

 I/K SIZE1 Q CF/K CF1/K OLR1 OLR2 Z EBITCOVER PM FAR AC ILLIQ*10^6 BASPRD TAXRATE LTLCF 

I/K 1                

                 

                 

SIZE1 -0.2654* 1               

 0                

                 

Q 0.3437* -0.1808* 1              

 0 0               

                 

CF/K 0.4356* -0.0547* 0.2523* 1             

 0 0 0              

                 

CF1/K 0.4156* -0.0505* 0.2575* 0.9912* 1            

 0 0.0001 0 0             

                 

OLR1 0.2081* -0.0736* 0.0613* 0.4095* 0.2973* 1           

 0 0 0 0 0            

                 

OLR2 0.2290* -0.0607* 0.0884* 0.3469* 0.2462* 0.8679* 1          

 0 0 0 0 0 0           

                 

Z 0.0360* 0.2269* 0.0412* 0.3000* 0.2899* 0.1443* 0.1125* 1         

 0.0043 0 0.0006 0 0 0 0          

                 

EBITCOVER 0.1445* -0.1079* 0.2182* 0.2031* 0.2055* 0.0607* 0.0683* 0.2280* 1        

 0 0 0 0 0 0 0 0         

                 

PM -0.0407* 0.2249* 0.0736* 0.3368* 0.3736* -0.1599* -0.1757* 0.2841* 0.1351* 1       

 0.0013 0 0 0 0 0 0 0 0        

                 

FAR -0.2250* 0.1586* -0.1369* -0.4074* -0.3891* -0.3266* -0.2487* -0.0188 -0.0570* 0.1709* 1      

 0 0 0 0 0 0 0 0.1157 0 0       

                 

AC -0.2317* 0.6096* -0.1633* -0.1318* -0.1246* -0.1010* -0.1020* -0.1405* -0.1711* 0.0998* 0.1108* 1     

 0 0 0 0 0 0 0 0 0 0 0      

                 

ILLIQ*10^6 0.011 -0.2776* -0.0781* -0.0367* -0.0447* 0.0562* 0.0376* -0.0821* -0.0419* -0.1309* 0.0216 -0.1452* 1    

 0.3834 0 0 0.0034 0.0004 0 0.0016 0 0.001 0 0.0707 0     

                 

BASPRD 0.0379* -0.0227 0.0306* -0.0178 -0.0073 -0.1011* -0.1063* 0.1282* -0.0398* 0.0486* 0.1023* -0.0179 0.1127* 1   

 0.0026 0.0575 0.0104 0.156 0.5594 0 0 0 0.0017 0 0 0.1332 0    

                 

TAXRATE -0.0588* 0.1903* -0.1053* 0.1172* 0.1166* 0.0151 0.0099 0.3519* 0.0369* 0.2717* 0.1150* 0.0253* -0.0642* 0.1231* 1  

 0 0 0 0 0 0.2069 0.4089 0 0.0036 0 0 0.0345 0 0   

                 

LTLCF 0.0137 -0.2256* 0.0253* -0.2043* -0.2143* 0.0379* 0.0472* -0.4513* -0.0986* -0.4607* -0.1372* -0.0272* 0.0634* -0.1740* -0.3273* 1 

 0.2754 0 0.0343 0 0 0.0015 0.0001 0 0 0 0 0.0226 0 0 0  
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Table-IV 
 

Regressions of Leasing Determinants 
 

OLR1 is rental expenses scaled by lagged K. AC is a dummy based on credit rating and is equal to 1 if rating is available else 0.  ILLIQ is measured 
as the yearly average ratio of daily absolute return to the dollar trading volume on that day as per Amihud (2002).  LTLCF is large tax loss carry 
forwards, a dummy equal to 1 if firm has a positive tax-loss-carry-forward exceeding current year EBITDA else 0.  TAX RATE is the ratio of tax 
expense to pretax income.  SIZE1 is measured as ln(Sales). Q is ratio of market to book value of total assets. FAR is ratio of net PPE to total assets. 
PM is ratio of EBITDA to Sales. BASPREAD is the yearly average of difference between daily closing bid and ask prices.   
 

 

Absolute values of t-statistics reported in parentheses for significant coefficients. 
* significant at 10% , ** significant at 5% and *** significant at 1% respectively. 

 

 

Model No &  
Estimation 

Method 

Expected 
Sign 

1 
OLS 

2 
OLS 

3 
OLS 

4 
OLS 

5 
Tobit 

6 
Tobit 

Dependent 
Variable ���� 

 OLR1t OLR2t OLR1t  OLR2t OLR1t  OLR2t 

ACt -  0.014  0.129  0.014  0.132  - 0.009  - 0.066  
  (2.96)***  (3.09)***  (3.04)***  (3.17)***  (1.68)*  - 1.58  
I LLIQ t * 10^6  + 0.0071  0.0535    0.0373  0.2315  
  (1.83)*  1.57    (6.25)***  (4.76)***  
LTLCFt + 0.011  0.046  0.011  0.05  0.005  0.113  
  (2.53)**  - 1.22  (2.61)***  - 1.32  - 0.79  (2.06)**  
TAXRATEt -  - 0.015  - 0.057  - 0.015  - 0.064  - 0.021  - 0.219  
  (1.91)*  - 0.85  (1.98)**  - 0.95  - 1.62  (2.07)**  
SIZE1 t + 0.055  0.661  0.047  0.6  0.092  0.582  
  (3.13)***  (4.27)***  (2.77)***  (3.99)***  (5.93)***  (4.65)***  
(SIZE1 t )^2  -  - 0.003  - 0.033  - 0.003  - 0.03  - 0.003  - 0.021  
  (4.03)***  (5.15)***  (3.73)***  (4.91)***  (5.73)***  (4.46)***  
Qt + 0.003  0.026  0.003  0.022  0.003  0.068  
  (3.37)***  (2.90)***  (3.02)***  (2.45)**  (2.18)**  (5.90)***  
FARt -  - 0.377  - 2.866  - 0.375  - 2.844  - 0.474  - 3.248  
  (21.68)***  (18.66)***  (21.58)***  (18.55)***  (32.73)***  (27.95)***  
PMt  -  - 0.033  - 0.458  - 0.032  - 0.462  - 0.151  - 1.312  
  (2.70)***  (4.22)***  (2.64)***  (4.26)***  (10.10)***  (10.80)***  
BASPREADt  +   0.006  0.167    
    0.74  (2.49)**    
Constant   0.024  - 1.117  0.076  - 0.696  - 0.334  0.245  
  0.22  - 1.17  0.73  - 0.76  (2.83)***  0.25  
Observations   7012  7012  7012  7012  7012  7012  
Industry 
Dummies 

 YES YES YES YES YES YES 

Year Dummies   YES YES YES YES YES YES 

R- squared/  
Log 
likelihood 

 0.09  0.08  0.09  0.08  2568.8033  - 11271.395  
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Table-V 

 

Investment- Cash Flow Regressions in Levels 
 

I/K is capital expenditures scaled by lagged net PPE. Q is ratio of market to book value of total assets. CF/K is (net income + DA) scaled by lagged 
net PPE. OLR1 is rental expenses scaled by lagged K. OLR2 is rental commitments scaled by lagged K. SIZE1 is measured as ln(Sales). Z is 
Altman’s Z computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4× (Retained Earnings/Total Assets) + 1.2×(Current 
Assets–Current Liabilities)/(Total Assets). 

 

 
 
Absolute values of t-statistics reported in parentheses for significant coefficients. 
* significant at 10% , ** significant at 5% and *** significant at 1% respectively.    

 

 

 

Regression(s)  Expected 
Sign 

1 2 3 4 5 6 

  I t /K t-1 I t /K t-1  I t /K t-1  I t /K t-1  I t /K t-1  I t /K t-1  
Qt  + 0.02  0.017  0.009  0.022  0.017  0.012  
  (4.66)***  (3.69)***  - 1.47  (5.50)***  (4.57)***  (1.96)*  
CFt /K t - 1 + 0.062  0.092  0.094  0.072  0.081  0.081  
  (4.99)***  (8.32)***  (8.55)***  (5.80)***  (7.28)***  (7.12)***  
OLR1t - 1 + 0.33  0.577  0.486     
  (2.95)***  (3.72)***  (3.38)***     
SIZE1 t  + - 0.016  - 0.024  - 0.023  - 0.079  - 0.025  - 0.025  
  - 1.08  - 1.55  - 1.49  (6.41)***  - 1.67  - 1.66  
Zt  -   0.002  0.003   0.006  0.006  
   0.22  0.28    0.47   0.52  
OLR1t - 1*(CF t /K t - 1)  -   - 0.081  - 0.089     
   (2.84)***  (3.17)***     
OLR1t - 1*Qt  +   0.037     
    - 1.23     
OLR2t - 1 +    0.023  0.051  0.044  
     (2.17)**  (3.70)***  (3.22)***  
OLR2t - 1*(CF t /K t - 1)  -      - 0.006  - 0.006  
      (2.74)***  (2.86)***  
OLR2t-1 *Qt +      0.003  
       0.86  
Firm Fixed Effects   YES YES YES YES YES YES 

Year Fixed Effects   YES YES YES YES YES YES 

Constant   0.329  0.378  0.385  1.15  0.421  0.425  
  1.64  (1.82)*  (1.83)*  (6.96)***  (1.99)*  (2.00)*  
Observations   6278  6278  6278  6278  6278  6278  
R- squared   0.21  0.22  0.23  0.17  0.22  0.22  
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Table-VI 
Robustness Checks 

Investment- Cash Flow Regressions in Changes 
 

I/K is capital expenditures scaled by lagged net PPE. Q is ratio of market to book value of total assets. CF/K is (net income + DA) scaled by lagged 
net PPE. OLR1 is rental expenses scaled by lagged K. OLR2 is rental commitments scaled by lagged K. SIZE1 is measured as ln(Sales). Z is 
Altman’s Z computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4× (Retained Earnings/Total Assets) + 1.2×(Current 
Assets–Current Liabilities)/(Total Assets).   

 

 Overall  Overall  ∆(CF t /K t-1 )<=0  ∆(CF t /K t-1 )> 0  ∆(CF t /K t-1 )<=0  ∆(CF t /K t-1 )>0  

 ∆(I t /K t - 1)  ∆(I t /K t - 1)  ∆(I t /K t - 1)  ∆(I t /K t - 1)  ∆(I t /K t - 1)  ∆(I t /K t - 1)  
∆Qt  - 0.026  - 0.032  - 0.047  - 0.027  - 0.051  - 0.031  
 (3.09)***  (4.08)***  (3.34)***  (2.76)***  (3.79)***  (3.20)***  
∆(CF t /K t-1 )  0.098  0.126  0.107  0.102  0.156  0.101  
 (7.73)***  (9.25)***  (4.99)***  (5.40)***  (6.98)***  (4.58)***  
∆(OLR2 t-1 )  0.121   0.122  0.103    
 (6.73)***   (4.49)***  (4.11)***    
∆(size1 t )  0.111  0.123  0.084  0.117  0.106  0.138  
 (3.85)***  (4.19)***  (1.76)*  (3.20)***  (2.09)**  (3.69)***  
∆(Z t )  - 0.046  - 0.056  - 0.061  - 0.025  - 0.061  - 0.039  
 (3.89)***  (4.51)***  (2.65)***  (1.94)*  (2.64)***  (2.89)***  
∆[OLR2 t-1 *(CF t /K t-1 )]  - 0.007   - 0.005  - 0.005    
 (2.66)***   - 1.23  - 1.21    
∆(OLR2 t-1 * Q t )  0.006   0.009  0.007    
 1.64   1.49  (1.76)*    
∆(OLR2 t-1 *Z t )  - 0.003   - 0.0005  - 0.015    
 - 0.62   - 0.06  (2.25)**    
∆(OLR1 t-1 )   1.395    1.932  0.761  
  (7.45)***    (6.38)***  (3.69)***  
∆[OLR1 t-1 *(CF t /K t-1 )]   - 0.147    - 0.178  - 0.05  
  (5.38)***    (4.47)***  - 1.24  
∆(OLR1 t - 1* Q t )   0.071    0.071  0.076  
  (2.64)***    (1.65)*  (2.61)***  
∆(OLR1 t - 1*Z t )   - 0.017    - 0.127  - 0.049  
  - 0.34    - 1.63  - 0.91  
Constant  0.001  - 0.002  - 0.013  0.019  - 0.008  0.014  
 0.13  - 0.21  - 0.75  (1.79)*  - 0.49  1.31  
Firm Fixed Effects  YES YES YES YES YES YES 
Year Fixed Effects  YES YES YES YES YES YES 
R- squared  0.19  0.21  0.19  0.17  0.22  0.18  
Observations  5599  5599  2639  2960  2639  2960  

 

Absolute values of t-statistics reported in parentheses for significant coefficients. 
* significant at 10% , ** significant at 5% and *** significant at 1% respectively.    
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Table-VII 
Robustness Checks 

Instrumental Variable Regressions of Investment- Cash Flow  
 

I/K is capital expenditures scaled by lagged net PPE. Q is ratio of market to book value of total assets. CF/K is (net income + DA) scaled by lagged 
net PPE. OLR1* is predicted rental expenses scaled by lagged K from first stage regressions. OLR1*  is predicted rental commitments scaled by lagged 
K from first stage regressions. SIZE1 is measured as ln(Sales). Z is Altman’s Z computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net 
Sales/Total Assets) + 1.4×(Retained Earnings/Total Assets) + 1.2×(Current Assets–Current Liabilities)/(Total Assets).  The estimation is by two step 
GMM and only the results of second stage are presented for brevity. The instruments used for OLR1/2 are FAR(fixed assets ratio) and LTLCF(Large 
Tax Loss Carry Forwards) 
 
 
 
Model  Expected Sign  IV - GMM- 1 IV - GMM- 2 

Dependent Variable   I t /K t-1 I t /K t-1 

OLR1*t + 0.094   

  - 0.85   

Qt + 0.03  0.032  

  (5.47)***  (6.11)***  

CFt /K t-1 + 0.071  0.065  

  (10.84)***  (10.05)***  

OLR1*
t  * (CF t /K t-1 )  -  - 0.047   

  (3.32)***   

OLR1*
t * Q t + 0.065   

  (2.66)***   

Size1 t + - 0.028  - 0.028  

  (10.04)***  (10.17)***  

Zt -  - 0.022  - 0.019  

  (5.10)***  (4.30)***  

OLR2*
t +  0.017  

   - 1.23  

OLR2*
t  * (CF t /K t-1 )  -   - 0.004  

   (2.47)**  

OLR2*
t  * Q t +  0.006  

   (2.24)**  

Constant   0.538  0.535  

  (11.50)***  (11.38)***  

R2  0.3544  0.3552  

Hansen J statistic  
χ

2(1) – P value   
 4.439  

( 0.0351) 
3.157  

(0.0756) 
Observations   6278  6278  

 
Absolute values of t-statistics reported in parentheses for significant coefficients. 
* significant at 10% , ** significant at 5% and *** significant at 1% respectively.    
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Table-VIII 
Robustness Checks 

Simultaneous Equation model of Investment and Leasing  
 

I/K is capital expenditures scaled by lagged net PPE. Q is ratio of market to book value of total assets. CF/K is (net income + DA) scaled by lagged 
net PPE. OLR1* is predicted rental expenses scaled by lagged K from first stage regressions.  SIZE1 is measured as ln(Sales). Z is Altman’s Z 
computed as 3.3× (Pretax Income/Total Assets) +1.0 × (Net Sales/Total Assets) + 1.4×(Retained Earnings/Total Assets) + 1.2×(Current Assets–
Current Liabilities)/(Total Assets). The estimation is by 3 stage least squares and only the results from last stage are presented for brevity. (I/K)*  is 
predicted capital expenditures scaled by lagged net PPE from the first stage regressions.  FAR is ratio of net PPE to total assets.  AC is a dummy 
based on credit rating and is equal to 1 if rating is available else 0.  ILLIQ is measured as the yearly average ratio of daily absolute return to the dollar 
trading volume on that day as per Amihud (2002).  Tax Rate is the ratio of tax expense to pretax income. LTLCF is large tax loss carry forwards, a 
dummy equal to 1 if firm has a positive tax-loss-carry-forward exceeding current year EBITDA  else 0.  PM is ratio of EBITDA to Sales. 

 

 Expected Sign  Investment Equation  Leasing Equation  

  I t /K t-1 OLR1t 

CFt /K t - 1 + 0.065   
  (20.65)***   
Qt  + 0.037   
  (17.42)***   
OLR1*

t  + 0.45   
  (8.69)***   
SIZE1 t  + - 0.028  0.009  
  (13.14)***  (5.13)***  
Zt  -  - 0.015   
  (5.31)***   
OLR1*

t *(CF t /K t - 1)  -  - 0.017   
  (1.89)*   
FARt -   - 0.345  
   (23.89)***  
( I t /K t-1 ) *  +  0.157  
   (10.70)***  
IA t +  0.031  
   (5.30)***  
Taxrate t -   0.013  
   - 1.09  
LTLCFt +  - 0.01  
   (1.69)*  
PMt -   - 0.154  
   (11.44)***  
ACt -   - 0.004  
   - 0.96  
Constant   0.509  - 0.026  
  (8.32)***  - 0.65  
Observations   6254  6254  
    
R- squared   0.29  0.49  

 
Absolute values of t-statistics reported in parentheses for significant coefficients. 
* significant at 10% , ** significant at 5% and *** significant at 1% respectively.    
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Table-IX 
Robustness Checks 

Investment- Cash Flow Regressions for overall as well as High and Low Information Asymmetry firms 
 

I/K is capital expenditures scaled by lagged net PPE. Q is ratio of market to book value of total assets. CF/K is (net income + DA) scaled by lagged 
net PPE. OLR1 is rental expenses scaled by lagged K. SIZE1 is measured as ln(Sales). Z is Altman’s Z computed as 3.3× (Pretax Income/Total 
Assets) +1.0 × (Net Sales/Total Assets) + 1.4× (Retained Earnings/Total Assets) + 1.2× (Current Assets–Current Liabilities)/(Total Assets). Agency 
Cost(AC) is a dummy based on credit rating and is equal to 1 if rating is available else 0.  ILLIQ is measured as the yearly average ratio of daily 
absolute return to the dollar trading volume on that day as per Amihud (2002).  Quintile-1 represents low information asymmetry firms and Quintile-5 
represents high information asymmetry firms. 
 
 
 
 
 

 Expected Sign  Overall  Quintile - 1 Quintile - 5 

  I t /K t-1 I t /K t-1  I t /K t-1  

Qt + 0.009  0.004  0.008  
  (2.54)**  - 0.64  - 0.57  
CFt /K t-1 + 0.094  0.111  0.116  
  (20.94)***  (13.00)***  (6.87)***  
OLR1t-1 + 0.486  0.441  0.712  
  (9.49)***  (3.15)***  (4.80)***  
SIZE1 t  + - 0.023  - 0.028  - 0.092  
  (2.76)***  - 1.64  (2.86)***  
Zt -  0.003  - 0.02  0.005  
  - 0.58  - 1.61  - 0.3  
OLR1t-1 *(CF t /K t-1 )  -  - 0.089  - 0.082  - 0.102  
  (10.34)***  (2.74)***  (3.51)***  
OLR1t-1 *Qt + 0.037  0.05  0.038  

  (3.54)***  (2.27)**  1.18  
Constant   0.385  0.632  1.105  
  (3.54)***  (2.62)***  (2.94)***  

 
Firm Fixed Effects   YES YES YES 

Year Fixed Effects   YES YES YES 

R- squared   0.23 
 

0.32 0.23 

Observations   6278 1340 1120 

 
 
Absolute values of t-statistics reported in parentheses for significant coefficients. 
* significant at 10% , ** significant at 5% and *** significant at 1% respectively.    

 

 


