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Abstract 

We examine the effect of auditor choices on debt pricing for privately held firms. Based on the 

assumption that higher audit quality reduce shareholder-creditor conflicts of interest more than 

lower quality auditors, we examine the conditions under which firms less prone to take harmful 

actions prior to default signal their type by hiring higher quality auditors. We find that a 

separating equilibrium exists under the conditions that high quality auditors sufficiently reduce 

the agency conflict of debt and that some creditors are not adequately adjusting the interest on 

debt to reflect the expected loss from acts that are harmful for creditors. We analyze the 

association empirically and find that firms with Big 4 auditors have a lower cost of debt than 

firms with a non-Big 4 auditor. However, our analytical model suggest this association might 

be a product of audit quality per se and firm characteristics unobservable for creditors.   
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1. Introduction 

Extant research examines how the quality of small and mid-sized firms’ (SMEs) financial 

statement information influence cost of debt (e.g., Blackwell, Noland and Winters, 1998; Allee 

and Yohn, 2009; Minnis, 2011; Karjalainen, 2011; Cassar, Ittner and Cavalluzzo, 2015). These 

studies are frequently (but not exclusively) using audit quality as the measure of financial 

statement quality.  

Our study contributes to the stream of research investigating how auditor choices are 

associated with the cost of debt capital in privately held firms, and we propose a complementary 

explanation for the existence of an association. Different from prior research stressing the 

verification role of auditing (e.g., Blackwell et al., 1998; Pittman and Fortin, 2004; Fortin and 

Pittman, 2007; Minnis, 2011; Kim, Simunic, Stein and Yi, 2011), we suggest audit quality 

choices mirror the credibility of firms implying that the verification effect and correlated 

unobservable variables are interlinked. More specifically, knowing that high quality auditors 

are more likely to identify and report breaches, those managers more inclined to take actions 

that are harmful for creditors will hire lower quality auditors since a low quality auditor reduces 

the risk the auditor will observe and report. We develop these arguments in a simple signaling 

model. Under common assumptions in the separating equilibrium in the signaling model, audit 

quality and firm type effects will be so entangled that they cannot be separately empirically. 

Therefore, our paper suggests observed Big 4 effects may be a product of audit quality and 

manager type.  

One empirical implication of the model is that audit quality is associated with the cost of 

debt. We empirically study the association between audit quality and the cost of debt using a 

sample with around 160,000 observations for Swedish privately held firms. Overall, the results 

show that firms with a Big 4 auditor have a lower cost of debt than firms with a non-Big 4 

auditor but the magnitude of the differences is small.   
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Much of the prior research on the value of financial statement verification in privately 

held firms study the US setting in which small and medium sized firms’ financial statements 

are not made publicly available at the same extent as in Europe (e.g., Allee and Yohn, 2009; 

Minnis, 2011; Cassar et al., 2015).  Different from the US, all limited liability firms regardless 

of size, have to make their financial statements publicly available by sending them to the 

Swedish Companies Registration Office (SCRO). Creditors and other stakeholders can 

therefore access annual financial statements at low cost and use them for monitoring purposes.1 

A further difference between the Swedish and US settings is that audits are statutory for most 

privately held firms. The current rules stipulate that the appointment of an auditor is obligatory 

if two of the following three conditions are met: assets exceed SEK 1.5 million, sales exceed 

SEK 3 million or the number of employees exceed 3, but we restrict the empirical analyses to 

firms with mandatory auditing.2 Research suggests that the regulatory environment has 

consequences for the information contents of auditor choices (Ronnen, 1996; Lennox and 

Pittman, 2011; Kausar, Schroff and White, 2016) and we contribute to the scant evidence on 

the effects of audit quality on the cost of debt in settings with statutory audits (Karjalainen, 

2011; Cano-Rodrígues and Sánches-Alegría, 2012).  

More specifically, the study makes the following contributions. Although it has long been 

claimed that firms can choose high-quality auditors to signal their type (e.g., Titman and 

Trueman 1986; Chang, Dasgupta and Hilary, 2009 Wei, Xiao and Zhou, 2015), this is to our 

knowledge the first study relating the auditor choice to the shareholder-lender conflict of 

interest in a signaling model. We develop a model based on the idea that shareholder-lender 

conflicts vary with firms’ type: some firms are more likely to take actions harmful for creditors 

than others. We model two classes of creditors of which one correctly reads signals provided 

                                                 
1 Financial statements should be sent to SCRO within 7 months after the balance sheet date. The failure to send 

financial statements to SCRO may result in fines or board members becoming personally liable for the firm’s 

liabilities. 
2 These rules came into force in 2010 and formerly all firms were required to have an auditor. 
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by firms auditor choice, while the other class is naïve or unable to price based on signals. The 

auditor has the following roles in the model. First, a high quality auditor (directly or indirectly) 

reduces the amount expropriated from lenders if a firm becomes financially distressed. Actions 

that harm creditors may be illegal.  Therefore, the second role we assign to a high quality auditor 

is that she is more likely to report fraud to authorities (e.g., according to rules in ISA 240). This 

second role enables us to analyze if the auditor choice can have only a signaling effect in 

revealing the firm’s type even without explicitly reducing the agency cost of debt. We show 

that an equilibrium in which trustworthy firms hire high quality auditors emerge in a number 

of scenarios, for example, if the audit fee difference between low and high quality auditors is 

sufficiently high or if the proportion of naïve creditors is sufficiently high.  

The existence of a separating equilibrium implies that interest rates more accurately 

reflect the risks associated with a loan. Therefore, our model suggests, among other things, that 

a regime with better fraud reporting, a sufficient fee difference between high a low quality 

audits contributes to a better pricing of debt. Perhaps counterintuitively, the model also suggests 

that a sufficient proportion of naïve creditors contributes to the existence of a separating 

equilibrium. The intuition behind this result is that the expected expropriation will be 

internalized by the firm if a firm has only bank debt, and thereby, the best strategy for 

mendacious firms is to mimic the more trustworthy ones in their auditor choice. 

Second, the paper provides new evidence on the association between Big 4 auditors and 

the cost of debt. There are few prior studies focusing on privately held firms and some of these 

find support for a Big 4 effect (Karjalainen, 2011; Cano-Rodrígues and Sánches-Alegría, 2012), 

while other studies fail to find support (Fortin and Pittman 2007; Kim et al., 2011). Using a 

much larger sample than in prior studies, our results show that there is a negative association 

but the magnitude is small. The results also show that the Big 4 non-Big 4 differential is higher 

when financial statement quality and the credibility of the firms is more important for lenders, 
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i.e. when future cash flows is the primary source of repayment rather than collateral value. We 

are not aware of prior studies that relate the Big 4 non-Big 4 interest rate differential to collateral 

quality. 

Third, the study also provides evidence indicating that large asset sales prior to 

bankruptcy are more common among firms with non-Big 4 auditors and that firms with non-

Big 4 auditors are less likely to disclose their financial reports prior to bankruptcy, a 

requirement in Sweden. Large asset sales may be detrimental for creditors: in the extreme a 

firm may end up having few or no assets as it eventually files for bankruptcy, implying creditors 

payoffs will be low. Therefore, although the evidence is indirect, it indicates that firms owned 

by types that are more likely to violate laws and to take actions that harm creditors end up with 

lower quality auditors.  

Fourth, the model contributes to the discussion on whether it is possible to separate the 

effect of audit quality per se from the effect of all the unobservables driving the outcome. A 

concern in prior research is that audit quality is endogenous and, thus, its correlation with 

unobservables fails to correctly identify the effect of audit quality per se by least squares 

approaches. Therefore, studies frequently use instrumental variables and selection models (e.g., 

Fortin and Pittman, 2007; Minnis, 2011) to deal with this problem. However, that research has 

been criticized for being mechanical and not appropriately describing the endogeneity problem 

inherent in the research question (Larcker and Rusticus, 2010; Lennox, Francis and Wang, 

2012). The starting point in our model (as well as in signaling models in general) is that the 

firm’s type is not directly observable for lenders. In this case, the direct effect of the audit choice 

and the signaling effect, which is driven by the firm’s type according to our model, are 

entangled and cannot be identified individually by any statistical methods. However, in a 

different scenario, where a lender can gather some information about the firm’s type, the direct 

effect of the auditor choice can be separated from the signaling effect. Even though the 



7 
 

information about firms’ types is not available to researchers, finding variables that drive the 

auditor choice but are uncorrelated with the firm’s type (and do not affect the cost of debt 

directly), would let researchers identify the direct effect of audit quality. An alternative 

approach would be to use panel data estimation with fixed effects which is designed to deal 

with time-invariant heterogeneity.   This is the covered in more detail in Section 3. 

The remainder of this paper is organized as follows. Section 2 presents the analytical 

model. Section 3 outlines the empirical research design and Section 4 presents the main 

empirical results. Section 5 contains additional analyses and includes tests of an empirical 

prediction of the model. Section 6 concludes. 

 

2. Model 

The main purpose of the model is to analyze conditions under which the auditor choice 

signals the type of owner and its implications for the cost of debt capital. We base our theoretical 

framework on signaling theory literature as two parties in our model (owners and creditors) 

have access to different information regarding owners’ types. For the sake of exposition and 

analytical tractability, we keep the model simple enough while delivering the main results. We 

first give a background, intuition and a general overview of the model. We then provide all the 

mathematical details driving our result.  Some extensions and implication of the model are 

outlined in sections 2.3 and 2.4.  

 

2.1. Background, outline and basic assumptions 

Timing and types of owners 

The game is considered over 2 periods, (periods 0 and 1). In period t=0 the firm first hires an 

auditor and then raises capital. In t=1, if the firm becomes financially distressed, then it is 

liquidated, otherwise the owner receives a payoff equal to the firm’s cashflow net of debt 
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payments. We focus on a situation when the owners and managers coincide, a condition met in 

manager owned SMEs.  

The asymmetry of information stems from the fact that there are two types of firms and 

these types are not known to the creditors, and the agency costs of debt vary with firm-type. 

Specifically, firms of Type 1 are more likely to expropriate wealth from creditors than firms of 

Type 2 in case they become financially distressed.3 If creditors observed firms’ types that would 

be able to fully capture the expropriation risk by setting a higher interest rate.4 In the absence 

of such information, creditors may be able to rely on the type of an auditor a firm hires as a 

signal about the owner’s type.  

Role of auditing in small business lending, audit quality and auditor choice  

In small business lending the role of financial statements and their verification by an 

auditor depends on the lending technology that the credit institution applies (Cassar et al., 2015; 

Minnis and Sutherland, 2017; Berger, Minnis and Sutherland, 2017; Sutherland, 2018). Based 

on Berger and Udell (2006), the following four lending technologies can be identified: financial 

statement lending, asset based lending, credit scoring and relationship lending.  

In financial statement based lending the lender views the expected future cash flows of 

the SME as the primary source of repayment. Financial statements are used in the monitoring 

of the firm’s financial strength and profitability, and informative financial statements are 

crucially important. In asset based lending the firm’s assets, which are pledged as collateral, are 

the primary source of repayment. The findings by Bester (1985) indirectly suggest collateral 

decreases the role of financial statement monitoring (and thereby auditing) while Rajan and 

                                                 
3 We do not model the rationales of the differences in the behavior but one way to view it is that personality factors, 

such as overconfidence, moral costs, degree of opportunism, bounded willpower (and the associated preference 

bias for the present) and other similar factors assumed to explain criminality in behavioral economics research 

contribute to the differences in behavior (e.g., Forsyth, 1992; Jolls, Sunstein and Thaler 1998; Garoupa, 2003). 
4 We assume that the firm operates at a competitive market suggesting creditors do not earn economic profits. 
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Winton (1995) suggest financial statements are needed to monitor the existence and condition 

of collateral.5 Credit scoring based lending technologies means that lending is based on data on 

the SME and their owners typically collected by credit bureaus. Financial statement quality is 

important also under this lending technology since financial ratios can be used to predict 

financial distress.6 

In sum, research suggest financial statements (and thereby their verification by a high 

quality auditor) matters for small business lending but the relative importance depends on the 

lending technology. We do not take into consideration that the importance of financial statement 

verification depends on the lending technology in the model but we come back to that issue in 

the empirical analyses.7 

More specifically, the first role we assign to high quality auditors is that they reduce the 

shareholder-lender conflict of interest more than lower quality auditors by their higher quality 

verification of financial statements and better reporting in the audit report.8 Auditors have, 

according to the International Standard of Auditing (ISA) 240, some duties to report 

misappropriation of assets to the board and to regulatory authorities. In Sweden, there is an 

explicit requirement in the Company Act that the auditor should report to authorities if 

                                                 
5 Furthermore, the importance of financial statements varies with the type of assets pledged. Berger and Udell 

(2006) suggest the pledging of accounts receivable and inventory with other types of lending technologies in which 

collateral is used as a secondary source of repayment. 
6 Berger and Udell (2006) argue that much of the information in credit scoring is based on the personal history of 

the owner rather than the SME. However, in Sweden, and other countries with publicly available financial 

statements for SMEs, the role of financial statements in credit scoring is likely to be much greater. 
7 Research suggest accounting-based debt covenants have a role in the contracting between the firm and lenders 

(e.g., Christensen et al., 2016). The basic idea underlying this research is that covenant violations provide lenders 

with an option to reallocate control rights over the firm from shareholders to lenders. Auditing has a role in this 

framework in that it facilitates a timely enforcement of the option to transfer the control rights. However, as the 

literature does not suggest accounting based covenants have an important role is small business lending, we do not 

incorporate this role of covenants in the model.  
8 High quality auditing can reduce the agency conflict between the firm and small business lenders in several ways. 

For example, financial statements that more accurately portray the performance and financial statements will 

provide more accurate signals about when it is appropriate to withdraw credits and thereby reduce the risk 

liquidation is delayed. A better going-concern reporting in the audit report will also give lenders more timely 

signals about impending financial difficulties. 
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fraudulent conveyances that could be violations of the Penal Code have taken place.9 The 

second role that we assign to a high quality auditor is that (s)he is more likely to report fraud.  

We assume there are two types of auditors and analyze conditions for a separating 

equilibrium when firms of Type 2 always choose an auditor of type AH and owners of Type 1 

always choose an auditor of type AL.  Consequently, creditors that observe the chosen auditor 

type will be able to set the interest rate using that information.  

Creditors and debt 

Following prior studies of the resolution of financial distress (e.g., Bulow and Shoven, 

1978; Gertner and Scharfstein, 1991; Mooradian, 1994) we consider two types of debt: bank 

debt (denoted B) and other debt (denoted D).10  The key difference between B and D in our 

model is that B observes signals provided by the auditor choice, whereas D does not read 

signals. Therefore, the interest rate charged by D only reflects the average risk the firm takes 

actions harmful for creditors. This assumption is consistent with the situation when D is either 

naive, or the nature of D is such that the creditor can not charge an interest reflecting the risk 

(e.g., tax claims, unpaid wages, accrued expenses). Most interestingly, the distinction between 

B and D allows us to analyze how the sophistication of the pricing of debt affects the outcome 

of the model. Furthermore, we assume that the firm operates in a competitive market suggesting 

creditors do not earn economic profits. Therefore, creditors will charge an interest rate that 

exactly offsets the expected loss in default. We call the face value (i.e. principal plus interest 

charge) of the bank debt (B) FB and the face value of liabilities to other creditors (D) FD below.  

                                                 
9 See Company Act, Chapter 9, Section 42. 
10 Different from our study, these studies focus on publicly traded firms and assume firms are financed with public 

debt and bank debt. However, a similarity between public debt in their study and D in our model is that they are 

influenced by contracting imperfections: in their models features of public debt impede efficient renegotiations in 

financial distress while D in our model is not using all available information when the price is set. 



11 
 

Note that previous models involving two types of debt (and mentioned above) mainly  

focus on how conflicts of interest between creditors influence the likelihood of reorganization 

(parts of Mooradian, 1994 is an exception), but we assume no such conflict.  

Firm’s earnings and financial distress  

The firm receives a cash flow X1 in period 1. An owners of Type 1 expropriates an amount 

from creditors in period t=1 if the firm becomes insolvent. We will denote the amount 

expropriated by Type 1 in period t=1 as y1 if the firm hires an auditor AL and (1-)y1 if the firm 

has a high quality auditor  AH. Therefore, the amount expropriated is the fraction  smaller if a 

firm hires a high quality auditor and, thus, we assume that the choice of a high quality auditor 

has a preventative effect on the amount of expropriation.  

Thus, owners’ payoffs in period t=1 (for both types of owners) can be summarized as 

follows:  

 

 
X1 – FB(A)- FD if the firm is not financially distressed 

U(A| Type 1)= -C + y1 if the firm is  financially distressed and 

under court penalty  

  y1 if the firm is  financially distressed and 

not under court penalty 

 

U(A| Type 2)= 

 
X1 – FB(A)- FD if the firm is not financially distressed 

 0 if the firm is  financially distressed.  

 

As we can see, in our specification the owner of Type 2 does not expropriate.  The face 

value of the bank debt may depend on the auditor choice as these are known to B. The value of 

C0 is the court penalty that Type 1 owner will have to pay if expropriation is detected by the 

auditor and reported to regulatory authorities. This characteristic of audit quality is captured by 

the probabilities of reporting denoted as qH and qL for auditors of type AH and AL, respectively. 

Specifically, they are the probabilities that an auditor of type AH and AL, respectively, will 
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detect and report expropriation by the Type 1 owner. Naturally, AH being better quality than AL 

means that  

qH  qL. 

The values of C, qH and qL are common knowledge. In sum, a high quality auditor has two roles 

in the model: it prevents expropriation (measured with ) and is more likely to report 

expropriation that is observed but not prevented (measured with qH and qL).  

A firm is financial distressed if for a given auditor type A,   

X1 – FB(A)- FD<0.  

In the case of financial distress and subsequent liquidation the firm’s the remaining cashflow 

(after possible expropriation) is used to pay debt. This is reflected in the forms of the payoff 

functions above. The summary of all the notations is given in Table 1. 

[Insert Table 1 about here] 

Since the firms choose an auditor type first thing in period t=0, it is important to consider 

what expectations in period t=0 they have about their payoffs in period t=1. In particular, in 

period t=0 the expropriation amount y1 is a random variable and we suppose that its expectation 

conditional on X1  and given face debt FB(A) and FD depends only on X1. To be precise, this is 

captured by the following condition:  

E[y1| X1, X1<FB(A) + FD; FB(A), FD] = E[y1| X1]. 

Let E[U(A| Type 1)] and E[U(A| Type 2)] denote the expected payoffs of owners in t=1 

with expectations taken on the basis of information in t=0. It is straightforward to show that:   

E[U(A| Type 2)]=E[X1-FB(A) - FD |  X1-FB(A) - FD >0] Pr(X1FB(A) + FD)  

E[U(AL | Type 1)]= E[X1-FB(AL) - FD |  X1-FB(AL) - FD >0] Pr(X1FB(AL) + FD)   

+(-CqL + y1) Pr(X1<FB(AL) + FD) 
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E[U(AH | Type 1)]= E[X1-FB(AH) - FD |  X1-FB(AH) - FD >0] Pr(X1FB(AH) + FD)    

+(-CqH + (1-)E[y1]) Pr(X1<FB(AH) +FD) 

We now proceed to analyzing a separating equilibrium.  

 

2.2. Existence of the separating signaling equilibrium  

 

In this section we analyze conditions for the existence of the separating equilibrium, in which 

owners of Type 1 always choose AL auditor and Type 2 always choose AH auditor. As in a 

typical signaling model, we will have to establish several facts.  First, given the interest rates 

set by B and D, firms will have to make rational choices with respect to the auditor type.  

Second, creditor B has beliefs about the relation between the auditor choice and the owner’s 

type, and in the separating equilibrium, these beliefs must be accurate. These beliefs by B will 

determine the interest rates that are offered at different auditor choices.  

Type 2 owner rational choices 

We start by considering rational decisions made by owners of Type 2. Since the owners 

of this type do not expropriate, they have nothing to gain in the event of financial distress and 

subsequent liquidation. Therefore, naturally in t=0 they will choose the auditor type that will 

result in a smaller face debt to the bank which will simultaneously minimize the probability of 

financial distress and maximize expected payoff in the non-financial-distress situation in t=1. 

A formal statement of this is given in Proposition 1 below.  

Proposition 1. Suppose r(AH) < r(AL) and B > 0. Then 

E[U(AH | Type 2)]  - E[U(AL | Type 2)]   > 0 

and, thus, the owner of Type 2 will choose an auditor of type AH over an auditor of type AL.   

The proof of Proposition 1 is in  Appendix A. If r(AH) < r(AL) and B > 0 (conditions 

imposed in Proposition 1), the decision for Type 1 owner is a more complicated one than that 

for Type 2 because the owner of Type 1  faces the trade-off between lower (higher) interest 
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expense when hiring AH (AL) and the opportunity cost of lost expropriation with a higher quality 

auditor. Before we analyze the decision problem by Type 1 owner in detail, we look at the 

behavior of creditors regarding interest rates.  

Interest rates set by the creditors 

Here and thereafter we assume that all the firms have the same debt structure B and D, 

which is common knowledge. We do it purely to keep things simple.  

The interest rates set by B and D will depend on their beliefs. We will consider the case 

of beilefs in the separating equilibrium and when these beliefs are accurate.  

Beliefs by B. Upon observing the type AL (AH  ) of the auditor, B believes that the owner 

is of Type 1 (Type 2) with probability 1. B knows that D does not observe the type of auditor 

in t=0 and sets the same interest rate to every firm.  

Beliefs by D.  D does not observe the type of auditor in t=0. Therefore, the accuracy of 

beliefs requirement means that D’s beliefs about the owner’s types must coincide with the actual 

proportions of these types in the population of firms. We suppose that the proportion  is 

common knowledge. At the same time, D knows the beliefs held by B and that B sets interest 

rates depending on the auditor choice.   

The condition that creditors do not earn any economic profits and charge an interest rate 

that exactly offsets the expected loss in default, leads us to conclude that interest rates  r0, r(AH) 

and r(AL) are determined in the market jontly according to the following three equations:  

D= FD  Pr(X1-FB(AL) - FD  0)+ FD (1-)  Pr(X1-FB(AH) - FD  0) +  FD /( 

FB(AL) +FD)  E[X1 - y1| X1-FB(AL) - FD <0]  Pr(X1-FB(AL) - FD<0) +(1-)  FD /( 

FB(AH) +FD)  E[X1| X1-FB(AH) - FD <0]  Pr(X1-FB(AH) - FD<0) 

 

(2a) 
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B= FB(AH)   Pr(X1- FB(AH) - FD  0)+  FB(AH) /( FB(AH) +FD)  E[X1 | X1-FB(AH) - 

FD <0]  Pr(X1-FB(AH) - FD<0) 

 

(2b) 

 

B= FB(AL)   Pr(X1- FB(AL) - FD  0)+  FB(AL) /( FB(AL) +FD)  E[X1 - y1| X1- FB(AL) 

- FD <0]  Pr(X1-FB(AL) - FD<0) 

 

(2c) 

These relations take into account that if a firm is unable to meet its financial obligations 

then D will end up getting the fraction FD/( FB+FD) of the available cashflow (after possible 

expropriation) and B will end up getting the remaining fraction FB /( FB+FD).  On the basis of 

equations (3b)-(3c), we can conclude that if B and D hold beliefs as describe above, then it must 

hold that  r(AH) < r(AL). This is formalized in Proposition 2 below.  

Proposition 2. Suppose that beliefs by B and D are as described above and these beliefs are 

accurate. If B > 0, then  

r(AH) < r(AL), 

and, thus, the choice of AH auditor leads to a lower interest expense.  

The proof of Proposition 2 is in Appendix A.  

Our next step is to note that equations (2b) and (2c) give a condition for the difference in 

the cost of bank debt when facing interest rates r(AH) and r(AL) multiplied by the respective 

probabilities of being able to meet financial obligations under those interest rates. This 

condition will later come in useful when analyzing the decision problem for the owner of Type 

1. It is formulated in Corollary 1 below.  

Corollary 1.   (2b) and (2c) imply that  

𝐹𝐵(𝐴𝐻)  𝑃𝑟(𝑋1 − 𝐹𝐵(𝐴𝐻) −  𝐹𝐷  0) − 𝐹𝐵(𝐴𝐿)  𝑃𝑟(𝑋1 −  𝐹𝐵(𝐴𝐿) −  𝐹𝐷  0) =

( 
𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+𝐹𝐷
−  

𝐹𝐵(𝐴𝐻)

𝐹𝐵(𝐴𝐻)+𝐹𝐷
) 𝐸[𝑋1 |𝑋1 <  𝐹𝐵(𝐴𝐻) + 𝐹𝐷] 𝑃𝑟 (𝑋1 <  𝐹𝐵(𝐴𝐻) + 𝐹𝐷)  +
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𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+𝐹𝐷
 𝐸[𝑋1 |𝐹𝐵(𝐴𝐻) + 𝐹𝐷   𝑋1 <  𝐹𝐵(𝐴𝐿) + 𝐹𝐷]𝑃𝑟 (𝐹𝐵(𝐴𝐻) + 𝐹𝐷   𝑋1 <  𝐹𝐵(𝐴𝐿) +

𝐹𝐷)  −
𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+𝐹𝐷
𝐸[𝑦1] 𝑃𝑟 (𝑋1 <  𝐹𝐵(𝐴𝐿) + 𝐹𝐷) .  

Notice that in a special case when D=0 and, therefore, FD =0, this takes the form   

FB(AH)  Pr(X1 −  FB(AH) 0) −  FB(AL)  Pr(X1 −  FB(AL)  0) =

 𝐸[𝑋1 |FB(AH)  𝑋1 <  FB(AL)]Pr (FB(AH)  𝑋1 <  FB(AL))  − 𝐸[𝑦1] Pr (𝑋1 <  FB(AL)) .  

In the case of D=0 and the absence of any financing form other creditors, the bank 

receives all the firm’s remaining cashflow in the situation of firm’s financial distress. Thus, the 

bank’s decision on the difference in the interest rates has will be to offset the expected 

expropriation risk as well as the risk of a higher probability of financial distress for the firm 

facing a higher cost of capital.  

Now we are ready to analyze the rational choices made by an owner of Type 1.   

Type 1 owner rational choices 

The owner of this type will make a choice to hire an auditor of type AL if  

E[U(AL | Type 1)]  - E[U(AH | Type 1)]   > 0, 

will have a strict preference to hire an auditor of type AH if 

E[U(AL | Type 1)]  - E[U(AH | Type 1)]   < 0, 

and will be indifferent if  

E[U(AL | Type 1)]  - E[U(AH | Type 1)]   = 0. 

Since our final goal is to establish the conditions for the separating equilibrium, in which 

the choice of the auditor fully reveals the owner’s type, we will suppose that the interest rates 

were set in accordance with equations (3a)-(3c).   

We note that the difference in Type 1’s expected utility functions can be rewritten as   

E[U(AL | Type 1)]  - E[U(AH | Type 1)]    =  V1  Pr (X1 < FB(AH) + FD) + V2    
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 Pr (FB(AH)   + FD ≤X1< FB(AL) + FD) (2d) 

where  

V1 = ( 
FB(AL)

FB(AL) + F𝐷
−  

FB(AH)

FB(AH) + F𝐷
) 𝐸[𝑋1 |𝑋1

<  FB(AH) + F𝐷]   + C(qH − 𝑞𝐿) + ( −
FB(AL)

FB(AL) + F𝐷
) 𝐸[𝑦1], 

V2 =
F𝐷

FB(AL) + F𝐷

(𝐸[𝑦1] − 𝐸[𝑋1 |FB(AH) + F𝐷 𝑋1 <  FB(AL) + F𝐷]) − CqL. 

Note that V2 0. Moreover, V2 < 0 if D > 0 or CqL > 0. This observation allows us to 

derive a condition that is necessary for the separating equilibrium to exist. It is formulated in 

the proposition below.  

Proposition 3. Suppose that the interest rates r0,, r(AH) and r(AL) are set in accordance with  

the  equations (2a)-(2c).  For the separating equilibrium to exist, that is for the owners of 

Type 1 to strictly prefer AL over AH, it must necessarily be satisfied that V1 > 0.  

The proof of Proposition 3 is in Appendix A.  

Take the expression for V1 and note that  

( 
FB(AL)

FB(AL) + F𝐷
− 

FB(AH)

FB(AH) + F𝐷
) 𝐸[𝑋1 |𝑋1 <  FB(AH) + F𝐷] ≥ 0, 

C(qH − 𝑞𝐿) ≥ 0. 

Therefore, the only situation in which it is possible to have V10, is the situation when  

 −
FB(AL)

FB(AL) + F𝐷
≤ 0, 

that is, when the fraction of expropriation lost by Type 1 when hiring  an auditor of type AH 

does not exceed the share of the face value of bank debt in the overall face value of the debt.  
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We now outline scenarios when the condition in Proposition 3 is violated, which leads us 

to the conclusion that in these scenarios the separating equilibrium does not exist.   

Corollary 2.  

(a) Suppose D = 0 and C = 0. Then there is no separating equilibrium.  

(b) Suppose D = 0 and C > 0.  If  

C(qH - qL) (1 -)E[y1]   or    C(qH - qL) = (1 -)E[y1] and qL >0,  

then there is no separating equilibrium.  

The proof of Corollary 2 is in Appendix A.  

We now turn our attention to finding sufficient conditions that guarantee that an owner of 

Type 1 strictly prefers hiring AL . In light of our previous results, these conditions would 

immediately guarantee the existence of the separating equilibrium.  

The search for some conditions can be based on the same representation (2d) that we used 

to obtain necessary conditions in Proposition 3. In this case we necessarily have to consider  

whether and to what extent the likelihood of financial distress that results from choosing AL 

over  AH  is dominated by the  likelihood of financial distress when choosing AH. In other words, 

we  look for some distributional and related assumptions under which Pr(FB(AH) + 𝐹𝐷 ≤ 𝑋1 <

FB(AL) + 𝐹𝐷) is much smaller than Pr(𝑋1 < FB(AH) + 𝐹𝐷).  In this case we expect the positive 

term with V1 to dominate the negative term with V2. Of course, to have the separating 

equilibrium in this case we would still expect 𝐶(𝑞𝐻 − 𝑞𝐿) and  to be “large enough”.   

To be more specific, let us consider X1 uniformly distributed on [0, K]. In this case,   

Pr(FB(AH) + 𝐹𝐷 ≤ 𝑋1 < FB(AL) + 𝐹𝐷) =   
FB(AL) − FB(AH)

𝐾
, 

Pr(X1 < FB(AH) + 𝐹𝐷) =   
FD+FB(AH)

𝐾
. 
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If FD is large enough then (FB(AH) + FD)/K substantially dominates (FB(AL) -FB(AH))/K. Thus, 

having FD large enough, as well 𝐶(𝑞𝐻 − 𝑞𝐿) and  sufficiently large, creates a situation when 

a Type 1 owner will strictly prefer AL over AH.  

Consider now the case when X1 is normally distributed with mean E[X1] and variance 

σ2,
11

 where µ>0 and σ2 >0. Then Pr (X1 < FB(AH) + FD)= Φ((FB(AH) + FD - E[X1]) / σ)  and 

using the mean value theorem, for some value FB*  between  FB(AH)  and FB(AL) , we have that 

Pr(FB(AH) + FD  X1 < FB(AL) + FD) = (FB(AL) - FB(AH))φ((FB* + FD)/σ)/σ, where Φ is the 

cumulative distribution function for the standard normal distribution and φ is its density 

function. Then to what extent Pr(𝑋1 < FB(AH) + 𝐹𝐷) dominates Pr(FB(AH) + 𝐹𝐷 ≤ 𝑋1 <

FB(AL) + 𝐹𝐷) depends on the variance of the cashflow (note that equations (2a)-(2c) were only 

taking into account its expectation E[X1]. If σ is large enough relative to the difference between 

face values FB(AL) and FB(AH), then Pr(FB(AH) + 𝐹𝐷 ≤ 𝑋1 < FB(AL) + 𝐹𝐷) is very close to 0 

whereas Pr(𝑋1 < FB(AH) + 𝐹𝐷) is closer to 0.5. Thus, for σ sufficiently large, the necessary 

condition for the separating equilibrium formulated in Proposition 3 also becomes sufficient.  

We could of course consider other distributions and analyze generic situations in which 

Type 1 will strictly prefer AL over AH.  

The summary of our discussion on the existence of the separating equilibrium is given in 

Proposition 4 below.  

Proposition 4. (Separating equilibrium) Suppose that the interest rates r0,, r(AH) and r(AL) 

are set in accordance with the  equations (2a)-(2c). If  

Pr(FB(AH) + 𝐹𝐷 ≤ 𝑋1 < FB(AL) + 𝐹𝐷) is small enough relative to Pr(𝑋1 < FB(AH) + 𝐹𝐷) and 

𝐶(𝑞𝐻 − 𝑞𝐿) and  sufficiently large, then there is the separating equilibrium in which in period 

                                                 
11 If one wants to guarantee the non-negativity of the cashflow, then one would want to consider the  normal 

distribution truncated at 0. For technical convenience we consider the usual normal distribution. The conclusions 

under the truncated normal distribution are similar.  
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t=0 the owners of Type 1 hire auditors of type AL, the owners of Type 2 hire auditors of type 

AH, and B’s and D’s beliefs are consistent with this behavior of the owners.    

The existence of the separating equilibrium means of course that the choice of an auditor 

serves as a signaling tool – the choice of the auditor leads to the reduction of asymmetry in the 

information about the owner’s type for the informed creditor (B).  

Note that the separating equilibrium can exist even if =0 if  Pr(𝑋1 < FB(AH) + 𝐹𝐷) 

sufficiently dominates Pr(𝑋1 < FB(AH) + 𝐹𝐷) or 𝐶(𝑞𝐻 − 𝑞𝐿) is large enough. This scenario 

would mean that all the effect of audit quality on the interest is a pure signalling effect as a high 

quality auditor does not actually reduce expropriation. 

 

2.3 Extensions 

Our intention was to keep the model tractable and we made some simplifying assumptions to 

achieve that goal. There are various ways in which the model we presented can be extended to 

incorporate other features of the debt structure and still gives us general situations in which the 

separating equilibrium exists. These extension are discussed in Appendix A.  

 

2.4. Empirical implications 

There are several empirical implications stemming from our model.  

Empirical implication 1. The main empirical implication of the model is that firms with 

higher quality auditors will have a lower cost of debt in the separating equilibrium. This 

difference is driven by an audit quality effect per se (if >0) and the fact that the auditor choice 

signals the type.    

Empirical implication 2. Firms with lower quality auditors are more likely to undertake 

actions that are harmful for creditors.  
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Note that this implication is a probabilistic statement. Even though our separating 

equilibrium result is a deterministic statement every Type 1 firm hires 𝐴𝐿 and every Type 2 

firm hires 𝐴𝐻 ), this result is conditional on the population of firms having the same (B, D). 

Realistically, there will be different realizations of (B, D) and, thus, we have to think our 

separating equilibrium result as applicable to a subpopulation of firms. It is reasonable to think 

that for some realizations of (B,D) the firms will be playing a pooling equilibrium when 

everybody hires 𝐴𝐻 . However, the result stated in this empirical prediction will be driven by 

separating equilibria in some subpopulations of firms.  Another way in which we could have a 

probabilistic result rather than a deterministic one is different realizations of (𝑞𝐻, 𝑞𝐿 ,, 𝐶) for 

different subpopulations of auditors. Once again, the fact that there are subpopulations of 

auditors with the values of these parameters that result in separating equilibria will give us this 

empirical implication.  

Empirical implication 3. The interest difference 𝑟(𝐴𝐿) − 𝑟(𝐴𝐻) increases with the 

proportion FD in the capital structure. 

If FD increased, then before rebalancing interest rates the creditor B is in the situation when he 

would end up with a smaller than previously fraction of payments in the case of firm’s financial 

distress. In this case B would rebalance both interest rates increasing them and 𝑟(𝐴𝐿)  would 

be rebalanced to a larger extent because of expected expropriation from firms choosing 𝑟(𝐴𝐿)  

as well as the fact that the ratio of  FB to the total FB + FD was previously higher for 𝑟(𝐴𝐿)  than 

for 𝑟(𝐴𝐻). A more detailed mathematical discussion of this can be found in Appendix A.   

 

3. Empirical procedures 

3.1 Sample 

To test the main prediction that the cost of debt is associated with audit quality, we use 

around 160,000 observations for 40,000 privately held Swedish firms. The data is taken from 
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the database Serrano, which contains virtually all limited liability companies in the country. We 

begin with all observations over the 2005 to 2015, which is the period for which audit firm 

affiliation is available in our files. The audit firm is from files received from Bisnode and the 

Swedish Inspectorate of Auditors.   

[Insert Tables 2 about here] 

Table 2 details the sample selection process. We first exclude micro firms with no 

statutory audits and subsidiaries.12 Subsidiaries are excluded since those may be cross-

subsidized by other firms in the group, which influences interest rates (Byun et al., 2013). We 

also exclude firms with publicly traded shares. Overall, the following omissions follow prior 

studies (especially Pittman and Fortin, 2004; Minnis 2011). We delete observations from the 

finance, insurance, real estate and utility sectors. We measure the cost of debt capital using the 

interest rate and thee average interest bearing liabilities taken from financial statements. This 

approach results in a measurement error especially if firms have large changes in debt and those 

changes occur early or late in the fiscal period and we therefore omit observations if the interest 

bearing debt more than doubled or reduced by half. Next, we omit observations with less than 

1 million SEK (110 000 USD) in interest bearing liabilities.13 Finally, a number of observations 

with missing regressors are excluded. The number of observations omitted in each of these 

stages is portrayed in Panel A in Table 2. Panel B presents the number of observations by year. 

 

  

                                                 
12 All limited liability companies, irrespective of size, were required to have an auditor until 2010. To avoid having 

firms of different sizes in different years, we drop firms over the entire time-period that do not meet the size criteria 

for a statutory audit according to the revised rules. 
13 This omission criterion was not used by Minnis et al. (2011) but we noticed in our preliminary analyses that the 

variance in the cost of debt is high especially if the firm has very small amounts of debt, most probably because 

the measurement error is high. 
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3.2. Empirical model 

We use the following empirical model to test the prediction that cost of debt is negatively 

associated with audit quality: 

 

 

INTEREST = 

β0 + β1BIG4 + β2INTCOV + β3LEVER + β4NEGEQUITY + β5PPE + 

β6CURRATIO + β7GROWTH + β8LNASSETS + 

β9FLOATCHARGEC + β10REALESTATED + β11OTHPLEDGEDD + 

β12-22YEAR + β22-32INDUSTRY + β33-52REGION + ε 

 

 

(3.1) 

 

This model is based on prior studies that have examined the cost of debt capital 

(Blackwell et al., 1998; Pittman and Fortin, 2004; Minnis, 2011; Kim et al., 2011). Appendix 

B.1 presents the exact calculations of the variables.  

Audit quality: Following the mass of the literature, we measure audit quality with an 

indicator variable taking the value one if the firm is audited by a Big 4 firm. 

Interest rate: The dependent variable in the tests is the average interest expense paid on 

debt less the average STIBOR rate in the year.14 We estimate the interest rate by dividing the 

interest expense in the income statement by the average of the beginning and ending interest 

bearing liabilities (e.g., Pittman and Fortin, 2004; Minnis, 2011; Kim et al., 2011). A one-year 

ahead interest rate is used. 

The financial statement approach is common and the literature acknowledges that it 

measures the actual interest rate with error. To reduce the measurement error, we eliminate 

firms with small amounts of debt and large changes in debt (see section 3.1). Furthermore, 

following prior studies (Pittman and Fortin, 2004; Minnis, 2011) we truncate the variable at the 

5th and 95th percentiles by year.  

                                                 
14 STIBOR (Stockholm Interbank Offered Rate) is a reference rate that shows the average interest rate at which a 

number of Swedish banks are willing to lend to one other. This rate is frequently used as the reference rate for 

loans. 
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Control variables: We control for interest coverage (INTCOV), leverage (LEVER), the 

current ratio (CURRATIO), property plant and equipment to total assets (PPE), the size of the 

firm (LNASSETS), growth in sales measured, as the log of sales in the current year less the log 

of sales in the previous year (GROWTH) and negative equity (NEGEQUITY). These control 

variables follow prior studies (e.g., Minnis, 2011).  

Prior studies also suggest that interest rates depend on the use of collateral (Allee and 

Yohn, 2009; Cassar et al., 2015). We use an indicator variable taking the value of one if the 

firm has a real estate mortgage (REALESTATED). We use the amount of a floating charge as 

our second measure of how well secured creditors are (FLOATCHARGEC). A floating charge 

comprises the changing assets of a firm, such as inventories and receivables. It does not 

comprise cash, investments, real estate or other comparable assets. Inventories can be sold and 

receivables can be paid, and therefore, a floating charge do not protect lenders well from 

activities prior to bankruptcy that are harmful for creditors. However, a floating charge gives 

the lender priority over general creditors in bankruptcy. We expect a positive coefficient on 

FLOATCHARGEC. Finally, we include a dummy variable for other pledged assets 

(OTHPLEDGEDD).15  We also include year, regional and industry indicators in the regressions. 

The regional variables are measured at the county level, and there are firms from all 21 counties 

in the data. These variables control for possible differences in interest rates arising from 

differences in competition or collateral values between regions. 

 

3.3. Descriptive statistics 

Table 3 presents descriptive statistics on the variables. The mean (median) interest rate 

after the truncation described above is 3.7% (3.4%), and the maximum rate is 11.4%. The table 

                                                 
15 The Serrrano database does not specify the type of collateral but is likely to include pledges of vehicles, securities 

and other similar assets. 
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also shows that many firms in the sample are small. The mean (median) LNASSETS is 16.216 

(15.966). Using 1USD=9.4SEK as the exchange rate, this means that the mean and median 

assets of the firms are USD 7.6 million and USD 0.9 million respectively.  

[Insert Table 3 about here] 

The regressors INTCOV, LEVER, PPE, CURRATIO, GROWTH and FLOATCHARGE 

are trimmed 1 % in each tail. The table shows that the mean and median leverage is 71.0% and 

72.7% respectively. The leverage is calculated as total liabilities to total assets. The total 

liabilities include interest bearing liabilities as well as trade-debt, tax debt, unpaid wages and 

provisions that are normally not interest bearing. Untabulated results show that trade credit and 

other short-term liabilities (including tax debt, unpaid wages, accrued expenses and other 

similar liabilities) in relation to total liabilities on average are 66%. That is, only around one-

third of the liabilities of the firms is debt to financial institutions.  Trade-credit, and other short-

term liabilities, is held by creditors that in many cases are uninformed or unable to charge an 

interest that adequately reflects the risk. Therefore, these liabilities have large similarities with 

other creditors (D) in the model. 

A final observation that can be made from the table is that 44.8% of the firms have 

provided real estate as collateral, and that 49.8% have pledged assets such as shares and 

vehicles. Furthermore, 85.2% have a floating charge as a security and only 4.6% of the firms 

are without a floating charge, real estate or other assets as collateral (not reported in tables). 

Although we cannot prove it with the available data, it is likely that owners have guaranteed 

the loans for many of those firms. In sum, virtually all firms in the sample have secured debt 

but the quality of the collateral varies. 
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3.4. Estimation techniques 

The interpretation of coefficient  𝛽1 for the dummy variable of a Big-4 auditor and the 

choice of the estimation technique depend on whether information about the firm’s type is 

available to lenders.   

If the firm’s inclination to take actions that are harmful for creditors (i.e. “type” in the 

model) is not directly observable by lenders, then 𝛽1 will capture both the signalling effect of 

the auditor choice, as described in our theoretical model, and the direct effect of the auditor 

quality. As in this case the information available to the creditor is the same as the information 

available to the researcher, this total effect can be consistently estimated by OLS. In particular, 

this implies that the signalling effect cannot be separated from the direct effect.  

However, lenders gain information about clients in other ways than through their auditor 

choices. For example, the relationship lending literature suggests contacts over time with firms 

result in information that reduce opacity problems (Diamond, 1991; Berger and Udell, 2006). 

If monitoring of the borrowers results in some information about its type and this influences 

future lending decisions and the type is also correlated with the firm’s auditor choice (as we 

suggest in the model), then equation (3.1) will suffer from an endogeneity problem. To be more 

precise, in this case we can think about the regression model (3.1) as the model with an omitted 

relevant variable (the omitted variable is a dummy variable for Type 2). In this case 𝛽1 captures 

only the direct effect of the auditor quality but it cannot be estimated consistently by OLS 

because of endogeneity. Note that some existent research points out that the choice of a Big 4 

auditor is endogenous and instrumental variable or Heckman selection models have frequently 

been used (Larcker and Rusticus, 2010; Lennox et al., 2012).  

To deal with endogeneity caused by the omitted type variable, we employ two empirical 

techniques. One is the panel data with fixed effects, which is based on the assumption that 

firm’s type does not change throughout the sampling period, in which case we can treat it as a 
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fixed effect and estimate all the parameters of the model consistently. The other technique is an 

instrumental variable (IV) estimation. Specifically, we use an efficient Generlized Method of 

Moments (GMM) estimator. 

As is well known, finding good instruments is the hardest part of any IV-based method. 

Instrumental variables have to relevant – they have to explain variation in the endogenous 

regressor (auditor’s choice) when controlling for all the exogenous regressors. Statistically, this 

condition can be verified from the first-stage regressions. In our case we have only one first-

stage regression, and therefore, can verify the relevance condition by checking the first-stage 

F-statistic and conducting the join null hypothesis on the coefficients corresponding to 

candidate instruments. Instrumental variables must also satisfy the validity condition – they 

must be uncorrelated with unobservables driving the outcome (i.e.., in our case uncorrelated 

with the firm’s type). In particular, validity requires that the instrumental variables affect the 

outcome only through the endogenous regressor but not directly (so called exclusion 

restriction). Generally, to motivate the validity condition researchers need to rely on good 

theoretical foundations of the relationship under investigation. A general view in the IV 

literature is that this condition cannot be tested as it involves unobserved error. However, in the 

case of overidentification, we can apply Hansen’s J-test to check whether all the moment 

conditions used in an IV-based estimation can be satisfied simultaneously. If Hansen’s J-test 

rejects the model specification, then we can certainly doubt the validity of the chosen candidate 

instruments.  

In our model, one approach to finding good instruments would be to use exogenous variation 

of factors affecting firm’s auditor choice in our theoretical model, such as the court penalty.  

However, such data are not available. Another approach would be to use supply shifters of Big 

4 auditor services in the municipality that are not demand shifters or degree of exposure of a 

firm to  Big 4 auditor services in the municipality where the firm is located. For each firm, we 
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construct Big 4 firms’ market shares in the firm’s municipality excluding this firm.  In 

particular, we construct such leave-one-out market shares with respect to the Big 4 number of 

clients and with respect to the Big 4 clients’ sales (BIG4_SHARE, BIG4_SALES). The 

calculations are by year for 290 municipalities. The relevance of these instruments is verified 

in the first-stage. We believe that these instruments are valid because a) the firm and its type 

are not taken into account in the calculation of instruments; b) there are no endogenous sorting 

effects – firms do not sort into municipalities based on their inclination to take actions that are 

harmful for creditors; c) these market shares do not directly affect lenders decisions on the 

interest rates.  We conduct Hansen’s J-test. 

 

3.5. Sub-sample analyses 

We estimate equation (3.1) on the entire sample as well as on sub-samples when we split 

the sample based on the type of “lending technology”. Berger and Udell (2006) define asset 

based lending technologies as ones in which financial institutions address opacity problems by 

focusing on assets pledged as collateral as the primary source of repayment. On the other hand, 

if a firm does not provide long-lived fixed assets as collateral, the lender will be unsecured or 

rely on inventories, receivables and other changing assets as collateral. The changing assets are 

more difficult to monitor suggesting the shareholder-lender conflict of interest intensifies. The 

absence of collateral guaranteeing repayment means that lenders to a greater extent rely on the 

quality of financial statements and view the expected future cash flows of the firm as the 

primary source of repayment (Berger and Udell, 2006; Cassar et al., 2015), suggesting that 

financial statement quality and auditing are more important. 
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Financial institutions typically require some type of collateral for corporate loans.16 The 

Serrano database includes information about real estate mortgages, floating charges and other 

pledged assets (e.g., pledges of vehicles, shares in subsidiaries or associated firms and other 

similar assets). A fourth type of collateral in small and medium size enterprise (SME) financing, 

that is unfortunately not available in the database, is personal assets provided by the firm’s 

owner as collateral, for example, that an entrepreneur pledges a personal residence as collateral 

for a loan (Berger and Udell, 2006). 

We identify firms with poorer secured lenders by looking at the association between 

different types of collateral and the firm’s average cost of debt. The regressions reported in 

Appendix B.2 are based on equation (3.1) and include either continuous measures of collateral 

(calculated as the mortgage divided by interest bearing debt) or indicator variables (subscripts 

C and D respectively). We estimate the regressions with and without property, plant and 

equipment, because PPE correlates with the type of collateral a firm can grant. 

The results show that FLOATCHARGEj has significantly positive coefficients. The 

positive coefficient is consistent with that a floating charge is associated with high expected 

losses in bankruptcy and monitoring costs. REALESTATEj has significantly negative 

coefficient in three of the four specifications of the model,17 which is consistent with the notion 

that a real estate mortgage is associated with low expected losses in bankruptcy and low 

monitoring costs. Finally, OTHPLEDGEDD has a negatively significant coefficient in the 

regression without control for PPE but OTHPLEDGEDj has positive coefficients in the other 

specifications of the model. In sum, when we infer the quality of securities for the interest rate 

                                                 
16 There is no explicit ban on lending on an unsecured basis but the Law on Banking and Financing Operations 

stipulate that credit institutions can grant loans only if they have good grounds to expect that the debt will be 

repaid (Ch. 8 Section 8). 
17 REALESTATEC has a positive coefficient in the regression with control for PPE. However, a possible 

explanation of this result is that a high mortgage amount in relation to interest bearing liabilities suggests the real 

estate has been used as security to its maximum and that lenders therefore are more likely to incur losses in case 

of bankruptcy and charge higher interest to cover the risk. 
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premium, the results suggest the quality of other pledged assets lies between a floating charge 

and a real estate mortgage.  

Based on these results we operationalize firms with poorer secured creditors as the ones 

without a real estate mortgage and with a floating charge. Firms with better secured creditors 

are consequently the ones with a real estate mortgage or without a floating charge. 

 

4. Main results 

Panel A in Table 4 presents pooled OLS regression results, Panel B presents linear IV 

regression results and Panel C presents fixed effect (FE) regressions. The left-hand side 

regression presents results for the entire sample, the mid one describes results for observations 

with better secured creditors, and the right-hand side one give regression estimates for 

observations with poorer secured creditors. We expect that the impact of auditing on the cost 

of capital is greater for observations with poorer secured creditors. 

[Insert Table 4 about here] 

The OLS regressions in Panel A are highly significant and the models’ R-squares range 

from 0.256 to 0.282, which is considerably higher than in related studies (e.g., Pittman and 

Fortin, 2004; Kim et. al., 2011; Cassar et al., 2015) and is indicative of a good model fit. The 

signs on the control variables in the regressions are also generally consistent with the 

predictions, with LEVER and NEGEQUITY positively associated with the cost of debt. 

INTCOV, PPE and the size of the firm are negatively associated with the cost of debt.  

The significantly negative coefficient on BIG 4 in the left-hand regression in Panel A 

shows that firms with Big 4 are associated with a lower cost of debt capital. The coefficient 

estimate is -0.000747 indicating that the average cost of debt is 7.5 basis points lower if a firm 

has a Big 4 auditor, other things equal. Although the magnitude of the average effect is small, 



31 
 

it is significant at the 1% level. A comparison of the results in the mid and right-hand side 

regressions show that the negative association is mainly driven by observations when collateral 

is less likely to protect creditors against losses in bankruptcy. The coefficient estimates (t-

values) are -0.00155 (5.64) in the right-hand side regression and -0.000168 (0.73) in the mid 

regression.  

Panel B of Table B presents IV regressions using BIG4_SHARE and BIG4_SALES as 

instruments. The insignificance of the Hansen’s test indicates there are no obvious reasons to 

doubt the validity of the instruments. The F-tests reported in Appendix B.3 show that the joint 

null hypotheses of the coefficients corresponding to the instruments is highly significant, 

suggesting that the instruments are relevant.18  

The left-hand regression reports results for the entire sample and the coefficient (t-value) 

of Big 4 are -0.00151 (-1.60). As we can see, Big 4 is not statistically significant at the 5% 

level, which is different from the pooled OLS result for the whole sample. The results in the 

mid and right-hand side regressions are consistent with the pooled OLS results in that Big 4 is 

significant only on the subset of observations with comparatively poorer secured creditors. 

Panel C of Table 4 presents fixed effect (FE) regressions. BIG 4 has the predicted negative 

coefficient and is significant at the 0.05 level in the left-hand regression with all observations. 

The coefficient estimate is -0.000351, indicating that the average cost of debt is 3.5 basis points 

lower if a firm has a Big 4 auditor, other things equal. This is about the half of the effect 

according to the comparable OLS regression. Furthermore, consistently with Panel A, the 

coefficient of BIG 4 is insignificant when the model is estimated on the subsample with better 

                                                 
18 Indeed, although the null that all instruments are valid can not be rejected, the choice of instruments ultimately 

is a question of what is theoretically plausible. As recommended by Lennox et al. (2012) we study how sensitive 

the results are to variations in instrument measurement in Appendix C. 
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secured lenders and significant at the 0.01 level when the model estimated on the subsample 

with poorer secured creditors. 

[Insert Table 5 about here] 

Quantile regressions are less sensitive to outliers than OLS and they explain various 

percentage points of the distribution of the dependent variable conditional on all the explanatory 

variable, whereas the OLS method focuses on the conditional mean. Table 4 presents quantile 

regressions at the 10th, 25th, 50th, 75th and 90th percentiles for the entire sample. The t-values in 

the table are based on standard errors clustered by firm (Parente and Santos-Silva, 2014). We 

estimate these regressions before the deletion of outliers of the dependent variable, while the 

regressors are trimmed at the same levels as in Table 4. Overall, the results are consistent with 

the OLS results. For example, the coefficient estimate of Big 4 in the median regression is 

0.00103, indicating that a median firm (with regard to the interest rate) with a Big 4 has 10 basis 

points lower cost of debt than a median firm with a non-Big 4 auditor, other things equal. A 

further observation that can be made from the table is that Big 4 has coefficients larger in the 

absolute value at higher conditional quantiles of the interest rate, indicating that auditor type 

matters more at the right tail of the distribution of interest rates. The Big 4 coefficient is 

insignificant at the 10th percentile and significant at the 0.01 level at the 25th to 90th percentiles.19 

Note that in the presence of endogeneity, quantile regressions results can only be interpreted as 

associations.  

 

  

                                                 
19 Results with winsorized regressors are qualitatively similar. Untabulated results also show that BIG 4 has a 

negative coefficient significant at the 0.01 level, irrespective on the quantile, when only observations with poorly 

secured lenders are in the sample. BIG 4 has insignificant coefficients at all quantiles when firms with better 

secured lenders are in the sample. 
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5. Additional analyses 

5.1 Liability structure and the influence of auditor type on the cost of debt 

Our model suggests there is a separating equilibrium only if there are creditors not pricing 

their debt adequately, i.e. they are charging the same interest irrespective of the risk of 

expropriation. In a separating equilibrium the audit quality indicator captures the signaling 

effect of hiring a high quality auditor as well as the pure (or direct) effect of audit quality (in 

our model). On the other hand, if audit quality is not associated with the firm’s type (e.g., in a 

pooling equilibrium in our model), audit quality will only capture the pure effect of audit 

quality. This suggests that the impact of audit quality on the cost of debt capital will be greater 

under circumstances with a separating equilibrium.  

An empirical analysis of this issue requires a proxy for debt unlikely to read signals about 

the risk associated with different firm types and adequately adjust interest rates. We believe the 

following kinds of liabilities meet this requirement: tax debt, accrued expenses and trade credit. 

The items trade-credit and other short-term liabilities in Serrano include those liabilities. We 

calculate the sum of those items and divide by total liabilities (OTHSHDEBT). Table 6 reports 

OLS results when we have added OTHSHDEBT and an interaction between OTHSHDEBT 

and BIG 4 to equation (1). OTHSHDEBT is centered (i.e. the sample mean is deduced from the 

value) meaning that the coefficient of Big 4 measures the effect when OTHSHDEBT assumes 

its average value.  

[Insert Table 6 about here] 

The left-hand side regression reports results for the entire sample, the middle one gives 

results for observations with better secured creditors, and the right-hand side one describes 

regression estimates for observations with poorer secured creditors. The interaction 

OTHSHDEBT*BIG 4 has significantly negative coefficients in all regressions. That finding is 
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consistent with the Empirical implication 3 in our model (see section 2.4) that the impact of 

audit quality on the cost of debt is greater when there are creditors unlikely to read signals about 

the firm’s type offered by the auditor choice and adjust their claim to reflect the risk associated 

with the firm.  

 

5.2. Monitoring incentives 

An alternative to rely on “hard” information (such as auditor type and other easily 

accessible information cues) in small business lending decisions is to monitor the firm and 

gather information beyond readily available public information, covered in the relationship 

lending literature (Boot, 2000; Berger and Udell, 2006). However, acquiring proprietary 

information is costly. Information acquisition costs arguably are partly fixed, suggesting that 

lenders have the incentive to gather more information about larger firms. That would suggest 

the impact of auditor choices on the cost of debt is greater for smaller firms. Following prior 

research, we use LNASSETS as the measure of firm size in our main analyses but since large 

debt rather than a large firm is likely to correlate with the incentive to gather information, we 

report results with LNDEBT as well.   

[Insert Table 7 about here] 

Table 7 includes FE regressions estimated on the entire sample. The BIG4*LNASSETS 

interaction in the left-hand column has a positive but insignificant coefficient (p-value = 0.125) 

and the BIG4*LNDEBT interaction has a significantly positive coefficient (p-value < 0.001). 

Estimates on the subsamples with better secured and poorly secured lenders show that 

BIG4*LNASSETS has positive coefficients in both regressions but that the interaction is 

significant only on the sub-sample with better secured creditors. The BIG4*LNDEBT 

interaction has positive and significant coefficients in both regressions (untabulated). In 
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conclusion, using size of the firm or amount of debt as measures of monitoring incentives, the 

results are mostly consistent with the prediction that the effect of audit quality on the cost of 

debt is greater when lenders have less incentive to monitor. 

Relationship lending involves the collection of proprietary information with the same 

firm over time (Boot, 2000), and the latter aspect of relationship lending is commonly measured 

with the length of the banking relationship (Petersen and Rajan, 1994; Cassar et al., 2015). The 

length of the banking relationship is not available but we use the firm’s age as a proxy and add 

the log of age (LNAGE) and interactions between Big 4 and LNAGE to the regressions in Table 

7 (untabulated).  LNAGE has a negative but insignificant coefficient in the left-hand regression 

and a negative coefficient significant at the 0.05 hand regression in the right hand regression. 

Thus, older firms seems to have lower cost of debt. However, against the prediction that audit 

quality matters more for younger firms, the BIG4*LNAGE interaction has significantly 

negative coefficients. However, we think it is premature to reject the idea that auditor choices 

as a signal and repeated transactions with a firm over time are substitutes since age is an 

imperfect measure of the length of the banking relationship. Furthermore, research suggest that 

lending concentration has a role in information acquisition by banks (Berger et al., 2017) and 

we are not able to control for this aspect.  

 

5.3. Audit quality and asset sales prior to default 

An implication of the model is that there is an association between the audit quality choice 

and the likelihood that the firm undertakes actions that are harmful for creditors. Based on the 

assertion that the misappropriation of assets will imply that firms have no or small assets as 

they file for bankruptcy, we examine the change in non-current assets (net investments) prior 

to bankruptcy. We expect that failing firms with lower quality auditors experience larger 
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decreases in non-current assets. We employ quantile regression to estimate the following 

model: 

 

 

NETINVt+1  = 

β0 + β1BIG4 + β2BIG4*YEARSPRIORt + β3LNASSETSt + 

β4GROWTHt + β5ROAt + β6LEVERt + β7PPEt + 

β8INDSALESGROWTHt + β9-19INDUSTRYt + β20-28YEARt + β29-

48REGIONt + ε 

 

 

(5.1) 

 

The dependent variable is the net investment in non-current assets, calculated as the non-

current assets in year t+1 plus depreciation and impairment losses in year t+1, less the non-

current assets in year t. Those net-investments are deflated by non-current assets in year t.20 

Firms have a strong incentive to sell assets especially just prior to default because they are then 

likely to be cash constrained and the firm may realize there are little prospects of survival. 

Therefore, we interact BIG 4 with a dummy variable taking the value one if bankruptcy 

occurred within two years subsequent to t (YEARSPRIOR). 

Following prior research (e.g., Desai and Gupta, 2018) we control for sales growth and 

the size of the firm (LNASSETS, GROWTH). Prior research also suggests that asset sales depend 

on profitability and leverage (e.g., Lang et al., 1995) and we include LEVER and ROA as 

controls. We also control for the tangibility of assets using the ratio of net property, plant and 

equipment to total assets (Chang, Dasgupta and Yao, 2014; Desai and Gupta, 2018). Finally, 

research suggest industry conditions influence asset sales (Shleifer and Vishny, 1992; Kruse, 

2002) and we include the industry’s median change in sales (INDSALESGROWTH). 

We use data one to five years prior to bankruptcy. The sample comprises 8,814 

observations for 3,505 firms. The sample composition follows the same steps as for the main 

                                                 
20 Small firms do not prepare a cash flow statement and we therefore calculate net investments from the change in 

the balance sheet. An assumption underlying the calculation is that the firm received the book value when assets 

were sold, i.e. gains or losses on disposal are not taken into account. 
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data.21 Table 8, Panel A, presents the distribution of NETINVt+1.  We report evidence separately 

less than two years and more than two years prior to bankruptcy.  

[Insert Table 8 about here] 

The median net investments are, as one would expect, lower in the years prior to 

bankruptcy but the magnitude of the difference is small.  For example, less than two years prior 

to default, the median net investments for firms with a BIG4 and NON-BIG4 are 2.0 % and 2.6 

% respectively. However, the distributions in the tails of NETINVt+1 are very different. Most 

noticeably, the values of the tenth percentile less than two years prior to bankruptcy are -26.4% 

for firms with Big 4 auditors, -41.6% for firms with non-Big 4 auditors suggesting that large 

asset sales just prior to bankruptcy are more common in firms with a non-Big 4 auditor. 

Table 8, Panel B, reports quantile regression estimates of equation (5.1). We report results 

at the 10th, 50th and 90th percentiles. The standard errors in the regressions are clustered on firm 

(Parente and Santos-Silva, 2014). The variables of interest is BIG4 and the interaction 

YEARSPRIOR*BIG4. BIG 4 captures the effect of audit quality on net investments more than 

two years prior to bankruptcy and the interaction captures the incremental effect less than two 

years prior to bankruptcy.  

The table shows that audit quality is not significantly associated with median net 

investments or investments. However, in the 10th quantile regression the sum of the coefficients 

of BIG4 and YEARSPRIOR*BIG4 is significant at the 0.10 level (p-value=0.067) showing that 

the conditional quantile (i.e. large asset sales) is lower for firms with a non-Big 4 auditor. That 

result is consistent with the assertion that firms with a non-Big 4 auditor more commonly take 

                                                 
21 With the exception that we excluded firms with less than SEK 1 Million in debt only if the interest bearing debt 

was smaller than 1 million in all years included in the data. The reason for this is that large asset may correlate 

with reductions in debt and the requirement to have more than SEK 1 Million in debt each year could imply that 

firms with large asset sales are excluded from the sample. 
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action that might be harmful for creditors prior to bankruptcy.22 Furthermore, in the 90th 

percentile regression, the sum of BIG4 and YEARSPRIOR*BIG4 is also positive, indicating 

that the conditional percentile is higher for firms with a Big 4 auditor. A chi-square test shows 

that the sum of the coefficients is significant at the 0.05 level (p-value = 0.027).   

In conclusion, the results indicate that large asset sales prior to bankruptcy are more 

common in firms with lower quality auditors, which may result in small or no assets as the firm 

eventually files for bankruptcy. However, a limitation of the analyses is that we are not able to 

study asset sales immediately prior to bankruptcy because the last financial statements are on 

average published 1.58 years prior to bankruptcy. A further factor that may influence the results 

is that firms with lower quality auditors are more likely to fail to publish their annual reports 

prior to bankruptcy, implying a loss of observations. One would surmise firms undertaking 

large asset sales attempt to cover up those actions by not publishing annual reports. Therefore, 

the effect might be greater than the one we observe. However, the available data do not enable 

us to further investigate that issue. 

 

5.4. Audit quality and the failure to (timely) publish financial reports prior to default 

A common argument in the accounting literature is that financial reports reduce 

information asymmetries between the firm and lenders (e.g., Cassar et al.,  2015). For example, 

a financial report can reveal that a firm is in grave financial difficulties and withdrawal of credit 

                                                 
22 We ran the following regressions to further examine the associations. First, we study whether very extreme asset 

reductions are more common in firms with a Big 4. The results in Panel A of Table 8 indicates that the value of 

NETINVt+1 less than two years before bankruptcy at the 5th percentile is -74.4% for firms with a non-Big 4 auditor 

and -60.3% for firms with a Big 4 auditor. Untabulated quantile regression results show that the sum of BIG4 and 

YEARSPRIOR*BIG4 is positive and significant at the 0.01 level. Thus, the quantile regression results indicate 

that very large reductions are more common in firms with a non-Big 4 auditor. Next we ran the 0.1 quantile 

regression with trimmed instead of winsorized regressors. The omission of observations with extreme values on 

the regressors reduce the impact of Big 4 and the p-value for the test that of BIG4 and YEARSPRIOR*BIG4 is 

equal to nil is then 0.110. 
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is therefore optimal for lenders.23 Unless lenders rationally infer that those firms not disclosing 

information are the weakest ones (cf. Beyer et al., 2010), the failure to timely publish financial 

reports may increase information asymmetry and thereby result in delayed liquidation and 

smaller payments to creditors in bankruptcy. A selection effect may imply that firms more prone 

to neglect the publication of financial reports hire lower quality auditors. If a high quality 

auditor provides more support and encouragement to publish, this is also compatible with an 

auditor having a higher  in the model.  

We use two measures: LATEREPORT is an indicator taking the value of one if the firm’s 

audit report includes a comment about delayed financial reporting, and NOFINSTAT is an 

indicator taking the value of one if the firm fails to publish its annual report. Because the 

Accounting Act requires limited liability companies to timely publish their annual report 

irrespective of the firm’s size, these analyses also provides evidence of an association between  

a firm’s tendency to violate laws and audit quality. We estimate the following logistic 

regressions: 

 

LATEREPORT or 

NOFINSTAT  = 

β0 + β1BIG4 + β2BIG4*YEARSPRIORt + β3LNASSETSt + 

β4GROWTHt + β5ROAt + β6LEVERt + β7CURRATIOt + 

β8LOSSt + β9ATURNt + β10LNAGEt + β11-21INDUSTRYt + β22-

30YEARt + β31-50REGIONt + ε 

 

 

(5.2) 

 

We control for several factors that can affect the probability of delayed reporting and the 

probability of not publishing a financial statement. The probability of these outcomes is 

expected to be higher for the firms that are smaller (LNASSETS), less profitable (ROA), have 

experienced slower growth (GROWTH), higher leveraged (LEV), less liquid (CURR), less 

efficient (ATURN), younger (LNAGE) and are making a loss (LOSS). These control variables 

included in the regressions come from prior studies on auditor opinion (e.g., Chen et al., 2010).  

                                                 
23 Indeed, lenders get information about firms’ creditworthiness from also other sources, such as from published 

credit ratings and through ongoing banking relationships (Berger and Udell, 2006). 
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Table 9, Panel A, presents descriptive evidence on the incidence of late reporting remarks 

in the audit report (LATEREPORT) and the failure to publish financial statements 

(NOFINSTAT) by audit firm type and years prior to bankruptcy. The table shows that 3.05% of 

the observations with a Big 4 auditor has a late reporting remark. The corresponding percentage 

for firms with a non-Big 4 auditor is 4.18%. Furthermore, the table shows that 3.41 % of the 

observations with a Big 4 auditor and 5.90% with a non-Big 4 auditor failed to publish their 

annual reports prior to bankruptcy. The corresponding percentages less than two years prior to 

bankruptcy are 12.99 % for Big 4 firms and 19.98 % for non-Big 4 firms. 

[Insert Table 9 about here] 

Table 9, Panel B, presents logistic regression estimates of equation (5.2). The left-hand 

columns in the table report results with LATEREPORT as the dependent variable. BIG 4 has a 

negative coefficient significant at the 0.05 level in the regression. The odds-ratio of BIG4 is 

0.72. The main effect shows differences between Big 4 and non-Big 4 firms two to five years 

prior to bankruptcy. The sum of BIG4 and BIG4*YEARSPRIOR shows the difference less than 

two years prior to the bankruptcy filing and the chi-square test reported in Table 8 shows that 

the sum of the coefficients is insignificant. Note there are two possible explanations of the 

result. The first one is that firms with a Big 4 are less likely to delay the publication of their 

annual report, i.e. that firm characteristics unobservable to us as researchers drive the result. 

The second one is that the underlying characteristics of firms with and without a late reporting 

remark are similar and that firms with a Big 4 are less likely to report violations. We believe 

the first explanation is more plausible for the following reason. There is extensive evidence 

suggesting Big 4 firms conduct audits of higher quality than non-Big 4 auditors (e.g., DeFond 

and Zhang, 2014). If firms in the sample audited by Big 4 auditors and non-Big 4 auditors would 

have similar underlying characteristics, we would expect a positive Big 4 coefficient. Therefore, 

the negative coefficient on BIG4 is likely to be attributable to the fact that the inherent risk of 
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delaying the publication of the annual report is higher if the firm has a non-Big 4 auditor. This 

interpretation is also comparable with explanations in the literature of why Big 4 auditors are 

less likely to receive a going-concern opinion (Carson et. al., 2013).24  

The right-hand regression in Table 9 (Panel B) reports results with NOFINST as the 

dependent variable. BIG4 has a negative coefficient significant at the 0.01 level in that 

regression. The odds ratio is 0.589, suggesting that firm with a non-Big 4 are almost twice as 

likely to fail to publish their annual report two to five years prior to bankruptcy.25 The sum of 

BIG4 and BIG4*YEARSPRIOR coefficients is negative and significant at the 0.05 level, 

showing that the difference persists less than two years prior to bankruptcy.  

In conclusion, the evidence shows that firms with a non-Big 4 auditor are more likely to 

delay the publication of their annual reports or entirely fail to publish their annual reports. That 

may have consequences for the monitoring of loans and may even imply that lenders fail to 

timely undertake actions and economically efficient firms may be allowed to continue to 

operate. This may lead to bigger losses for creditors as the firm eventually files for bankruptcy. 

Furthermore, the failure to timely publish annual reports is a violation of Swedish laws, and 

therefore, the results also suggest that firms with lower quality auditors are more likely to break 

laws. These findings are consistent with our model suggesting that the type of firms more likely 

to undertake actions harmful for creditors hire lower quality auditors. 

 

  

                                                 
24 There are few observations with a late reporting remark and the year or region variables may capture a part of 

the Big 4 effect if there is a concentration of the remarks to certain years or regions. We therefore ran the regression 

in the left-hand column also without year and region indicators. The coefficient (odds-ratio) of Big 4 is -0.468 

(0.627), suggesting a bigger Big 4 effect. BIG 4 is significant at the 0.01 in that regression.  
25 We winsorize continuous regressors with extreme values in Table 9. Big 4 has a negative coefficient significant 

at the 0.05 and 0.01 levels in the regressions with LATEREPORT and NOFINST respectively if we instead trim 

the regressors. 
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6. Conclusions 

We establish the conditions in a signaling model under which firms more prone to take 

actions harmful for creditors hire lower quality auditors. An indication of that shareholder-

lender agency conflict is when a firm disposes of assets prior to bankruptcy and leaves creditors 

with no or few assets as the firm eventually files for bankruptcy. Our empirical results indicate 

large asset sales are more common among firms with a non-Big 4 auditor. In the separating 

equilibrium, lenders will charge a lower interest from firms with higher quality auditors and the 

empirical results support that prediction. Furthermore, the results suggest that the Big 4 effect 

is strong especially when creditors are poorly secured and lenders view the future cash flows 

rather than collateral value as the primary source of repayment. However, that Big 4 premium 

comprises of a pure audit quality effect and the effect of the firm’s type, i.e. how prone it is to 

take harmful actions. It would not possible to empirically separate those effects under 

assumptions in our signaling model as the firm’s type is not observed by lenders but is 

correlated with audit quality. Therefore, empirical estimates would represent an upper bound 

of the pure audit quality effect. More generally, research that attempts to assess the economic 

consequences of audit quality frequently uses instrumental variables or selection models to 

control for the effect of unobservables in order to be able to measure the pure audit quality 

effect (Larcker and Rusticus, 2010; Lennox et al., 2012). We provide an example of a situation 

when the effects cannot be separated and these findings may apply also in other settings. 
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Appendix A. Proofs of propositions and corollaries. Model extensions and implications.  

 

Proof of Proposition 1.  Note that  

E[X1-FB(AH) - FD |  X1-FB(AH) - FD 0]  - E[X1-FB(AL) - FD |  X1-FB(AL) - FD 0] = E[FB(AL)  - 

FB(AH) |X1  FB(AL) + FD] + E[X1-FB(AH) - FD |  FB(AH) + FD X1<FB(AL) + FD ]>0 

since the condition of the Proposition implies that FB(AL)  - FB(AH)>0. Thus, we have two 

inequalities: 

E[X1-FB(AH) - FD |  X1-FB(AH) - FD  0]  > E[X1-FB(AL) - FD |  X1-FB(AL) - FD  0] 

Pr(X1-FB(AH) - FD  0) >Pr(X1-FB(AL) - FD 0), 

which immediately imply that  

E[U(AH | Type 2)]  > E[U(AL | Type 2)] .  

 

Proof of Proposition 2.  Note that equations (2b) and (2c) can both hold only when r(AH) < 

r(AL).  

Indeed, suppose that contrary to this we had r(AH)  r(AL). Interpret equations (2b) and 

(2c) as weighted averages with nonnegative weights summing up to 1 (the weights are the 

probability of a no-financial distress situation and the probability of financial distress). Then 

compared to (2b) term-by-term, in (2c) we assigned a greater (or equal) weight (Pr(X1- FB(AL) 

- FD  0)) to a smaller (or equal) value FB(AL), and also used a strictly smaller term FB(AL) /( 

FB(AL) +FD)  (E[X1 | X1- FB(AL) - FD <0] -E[y1]) with the other weight ((Pr(X1- FB(AL) - FD < 

0)). This gives us a contradiction that both weighted averages in (2b) and (2c) can result in B 

and thus, the only case when (2b) and (2c)  can both hold is the case when r(AH)< r(AL).  

 

Proof of Proposition 2. If V10, then taking into account non-negativity of probabilities, we 

obtain that  

E[U(AL | Type 1)]  - E[U(AH | Type 1)]    0. 
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In this case an owner of Type 1 either strictly prefers to choose AH over AL or is indifferent 

between the two types of auditors. This situation would be inconsistent with the beliefs for B 

and D we described above and that lead to equations (2a)-(2c).   

 

Proof of Corollary 2.  

(a) In this case, we are in the situation when V1=(-1)E[y1] and V2=0.   

If < 1, then  V1 <0 and here is no separating equilibrium as in this case Type 1 

owner strictly prefers to hire an AH type of an auditor.  

If  = 1, then a Type 1 owner is indifferent between auditors’ types and, again, we 

cannot guarantee the separating equilibrium.  

(b) In this case, we are in the situation when V1=(-1)E[y1] + C(qH - qL) and V2=0.    

If C(qH - qL) <(1 -)E[y1], then V1 <0 and here is no separating equilibrium as in this 

case a Type 1 owner strictly prefers to hire an AH type of an auditor.  

If  C(qH - qL) = (1 -)E[y1] and qL >0, then a Type 1 owner still strictly prefers to hire 

an AH type of an auditor.  

If  C(qH - qL) = (1 -)E[y1] and qL =0, then a Type 1 owner is indifferent between 

auditors’ types and, again, we cannot guarantee the separating equilibrium.  

Extensions (details of section 2.3)  

Liquidation vs reorganization. One direction in which the model can be extended is with 

an additional explicit decision problem by creditors B and D in the end of period t=1 on whether 

to liquidate or reorganize a financially distressed firm. This would complicate the model as it 

would require, first, specifying creditors’ expectations about the firm’s performance after 

period t=1and, second, giving the threshold decision rule which creditors will apply to make 

liquidation vs reorganization decision. The likelihood of reorganization would be an additional 
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factor that could influence the incentive to hire a higher quality auditor so the existence of the 

separating equilibrium would require more stringent conditions on other components of the 

model. This is outside the scope of this paper. 

Debt structure. We assumed that all the firms in the economy have the same B and D. 

This could easily extended to allow heterogeneous debt structures (Bi, Di). In this case, market 

interest rates in the separating equilibrium would depend not only on the auditor type but also 

on (Bi, Di). However, for a given (Bi, Di) the market interest rates will be described by 

equations analogous to (3a)-(3c) and the rest of the analysis will be analogous too.    

Court penalty. Another direction in which the model could be extended is to allow the 

court penalty to depend on the detected expropriation amount. If C(.) is monotonically 

increasing in the expropriation amount, this would influence Type 1’s incentives to hire a lower 

quality auditor so the separating equilibrium would be more easily attainable. In fact, we could 

even relate C(.) and probabilities  𝑞𝐻 and 𝑞𝐿in a functional form. To be more specific, consider 

the case when  𝐶(𝑦1) = 𝑦1  if AL is hired, and 𝐶(𝑦1) = (1 − )𝑦1 if AH is hired. Since we 

assume that  𝑞𝐻 > 𝑞𝐿 it would imply that a high quality auditor reports a higher fraction of 

expropriation that is not prevented by the auditor. In combination with , that would mean that 

high quality auditors prevent expropriation (captured by ) and that they report a higher fraction 

of the expropriation to authorities that is not prevented.  The implication for the model would 

be in the expression for 𝑉1 . Specifically, in the expression for 𝑉1   instead of  

C(qH − 𝑞𝐿) + ( −
FB(AL)

FB(AL)+F𝐷
) 𝐸[𝑦1] we would have (𝑞𝐻 − 𝑞𝐿 +  (1 − 𝑞𝐻) −

FB(AL)

FB(AL)+F𝐷
) 𝐸[𝑦1] and the condition for the separating equilibrium would require 𝑞𝐻 − 𝑞𝐿 +

 (1 − 𝑞𝐻) to be large enough. 

Cost of auditor services. Suppose that there is a cost of hiring an auditor and it depends 

on the auditor quality. Let 𝐾𝐻 and 𝐾𝐿 denote the cost of hiring an auditor of type 𝐴𝐻 and 𝐴𝐿, 
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respectively. It is reasonable to assume that a better quality auditor is more expensive: 𝐾𝐻 >

𝐾𝐿 . In this case Type 2 will hire 𝐴𝐻 if the expected benefits from having the lower interest 

rate will exceed the difference  𝐾𝐻 − 𝐾𝐿 in costs. A sufficient condition that will guarantee 

this is  

𝐸[𝐹𝐵(𝐴𝐿) − 𝐹𝐵(𝐴𝐻) |𝑋1 ≥ 𝐹𝐵(𝐴𝐿) + 𝐹𝐷 ]  ≥ 𝐾𝐻  − 𝐾𝐿 . 

As for a Type 1 firm, it is even more incentivized now to hire 𝐴𝐿 due to a lower cost. 

Therefore, sufficient conditions that guarantee that Type 1 chooses 𝐴𝐿 will be weaker than in 

our baseline model. This results in an interesting feature that now there can be a separating 

equilibrium with 𝐶 = 0 and 𝐷 = 0. Indeed, in this case the separating equilibrium exist (and, 

in particular, all the beliefs are consistent) if   

𝐾𝐻  − 𝐾𝐿 >  (1 − 𝛼)𝐸[𝑦1] ∙ Pr (X1 < 𝐹𝐵(𝐴𝐻) ). 

 

Empirical implications (details of section 2.4)  

Proof of Empirical implication 3.  

Consider two different separating equilibria – one with 𝐹𝐷 and the new equilibrium 

with �̃�𝐷 > 𝐹𝐷 . Suppose that B remains the same. We can continue to interpret equations (2b) 

and (2c) as two weighed averages with weights (probability of no financial distress, probability 

of  financial distress). In these equations, we can see that both 
𝐹𝐵(𝐴𝐻)

𝐹𝐵(𝐴𝐻)+�̃�𝐷
 and 

𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+�̃�𝐷
 would 

be smaller than  
𝐹𝐵(𝐴𝐻)

𝐹𝐵(𝐴𝐻)+𝐹𝐷
 and 

𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+𝐹𝐷
, respectively. However, note that in the first case it 

would have taken a smaller increase ( 
�̃�𝐷

𝐹𝐷
𝐹𝐵(𝐴𝐻) vs 

�̃�𝐷

𝐹𝐷
𝐹𝐵(𝐴𝐿)) to restore  ratios to their original 

values. Let us look at the terms 𝐸[𝑋1| 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠, 𝐴𝐻] and 𝐸[𝑋1 −

𝑦1| 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠, 𝐴𝐿]. If e.g. 𝑋1 is distributed uniformly, then  

𝐸[𝑋1| 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠, 𝐴𝐻] and 𝐸[𝑋1| 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠, 𝐴𝐿] would increase by the 

same extent if 𝐹𝐷 increased to �̃�𝐷 and 𝑟(𝐴𝐻) and 𝑟(𝐴𝐿) stayed the same, which implies that  

𝐸[𝑋1 − 𝑦1| 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠, 𝐴𝐿] would increase less than 𝐸[𝑋1| 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑒𝑠𝑠, 𝐴𝐻]. 
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if 𝐹𝐷 increased to �̃�𝐷 and 𝑟(𝐴𝐻) and 𝑟(𝐴𝐿) stayed the same and overall 
𝐹𝐵(𝐴𝐻)

𝐹𝐵(𝐴𝐻)+�̃�𝐷
𝐸[𝑋1| 𝑋1 <

�̃�𝐷 + 𝐹𝐵(𝐴𝐻)] <
𝐹𝐵(𝐴𝐻)

𝐹𝐵(𝐴𝐻)+𝐹𝐷
𝐸[𝑋1| 𝑋1 < 𝐹𝐷 + 𝐹𝐵(𝐴𝐻)] and 

𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+�̃�𝐷
𝐸[𝑋1 − 𝑦1| 𝑋1 < �̃�𝐷 +

𝐹𝐵(𝐴𝐿)]< 
𝐹𝐵(𝐴𝐿)

𝐹𝐵(𝐴𝐿)+𝐹𝐷
𝐸[𝑋1 − 𝑦1| 𝑋1 < 𝐹𝐷 + 𝐹𝐵(𝐴𝐿)] (thus, if decreases in ratios dominated 

increases in  conditional means),  the informed creditor B would need to increase both 𝑟(𝐴𝐻) 

and 𝑟(𝐴𝐿) to rebalance (2b) and (2c) and he would need to increase 𝑟(𝐴𝐿) to a higher extent to 

attain the same level of the second term in the weighted average. Changes in the first terms in 

the weighted averages would be exactly the changes in the interest rates.   With uniformly 

distributed 𝑋1, the probabilities Pr (𝑋1 > 𝐹𝐵(𝐴𝐻) + �̃�𝐷) and Pr(𝑋1 > 𝐹𝐵(𝐴𝐿) + �̃�𝐷)   would 

decrease  by the same extent  if 𝑟(𝐴𝐻) and 𝑟(𝐴𝐿) were to increase by the same extent. In light 

of all these results, we can conclude that rebalancing both (2b) and (2c) would be impossible if 

𝑟(𝐴𝐿) increased to a smaller extent than 𝑟(𝐴𝐻). Thus, in this case we expect the gap between  

𝑟(𝐴𝐿) and 𝑟(𝐴𝐻)  to widen as 𝐹𝐷 increases. Also note that even though we used a uniform 

distribution for illustrational simplicity, analogous conclusion can be reached for a normal 

distribution of cashflow, even though the strict mathematical analysis would be slightly 

different.  
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Appendix B.1 Variable definitions 

 
Variable Definition 

Dependent variables 
INTEREST The firm’s average interest rate on debt in year t+1 less the average Stibor 

rate in the year. It is calculated as interest expense to external lenders in 

year t+1, divided by the average interest bearing liabilities in years t and 

t+1. 

NETINV Non-current assets in year t+1 plus depreciation, amortization and 

impairment in year t+1, divided by non-current assets in year t. 

LATEREPORT An indicator variable equal to 1 if the firm’s audit report includes a 

comment about delayed financial reporting, 0 otherwise. 

NOFINSTAT An indicator variable equal to 1 if the firm failed to publish its annual 

report, 0 otherwise. 

Independent variables 
BIG4 Indicator variable equal to 1 if the firm is audited by Big 4 auditor, 0 

otherwise. 

INTCOV Earnings before interest, taxes, depreciation and amortization divided by 

interest expense. 

LEVER Ratio of total liabilities to total assets. 

NEGEQUITY Indicator variable equal to 1 if LEVER is higher than one, 0 otherwise. 

PPE Ratio of property, plant and equipment to total assets. 

CURRATIO Ratio of current assets to current liabilities. 

GROWTH Natural log of revenues year t less the natural log of revenues year t – 1. 

LNASSETS Natural log of total assets. 

FLOATCHARGEj Floating charge is a lien in changing assets of the firm. FLOATCHARGEC 

is the ratio of the line amount to interest bearing liabilities. 

FLOATCHARGED is an indicator equal to 1 if the firm has a granted a 

floating charge as a security, 0 otherwise. 

REALESTATEj Real estate mortgage. REALESTATED is an indicator equal to 1 if the firm 

has a real estate mortgage, 0 otherwise. REALESTATEC is the ratio of the 

mortgage amount to interest bearing liabilities. 

OTHPLEDGEDj Other pledged assets. OTHPLEDGEDD is an indicator equal to 1 if the 

firm has other pledged assets, 0 otherwise. OTHPLEDGEDC is the ratio of 

the mortgage amount to interest bearing liabilities. 

YEARPRIOR Indicator variable equal to 1 if balance sheet date is less than two years 

prior to bankruptcy, 0 otherwise. 

ROA Ratio of income before extraordinary items and taxes to total assets. 

INDSALESGROWTH The median sales growth in the industry. Industry is measured at a two-

digit level with 88 industries. 

LOSS Indicator variable equal to 1 if net profit is negative in the current year, 0 

otherwise. 

ATURN Ratio of total sales to total assets. 

LNAGE Natural log of the age of the company in year (measured from the start of 

active operations). 

YEAR Indicator variables for fiscal years 2006-2015. 

INDUSTRY Indicator variables for 11 industries. 

REGION Indicator variables for 20 regions (counties). 
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Appendix B.2 The association between collateral type and cost of debt capital 

 

 

  Regression 1 Regression 2 Regression 3 Regression 4 

 Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value 

INTCOV -0.000270*** (-36.29) -0.000241*** (-31.85) -0.000299*** (-38.88) -0.000279*** (-36.08) 

LEVER 0.00382*** (6.48) 0.00740*** (12.06) 0.00826*** (13.39) 0.0104*** (16.53) 

NEGEQUITY -0.0242*** (-61.39) -  -0.0193*** (-45.63) -              

PPE 0.00610*** (11.73) 0.00637*** (11.84) 0.00517*** (9.96) 0.00528*** (9.99) 

CURRATIO -0.00268*** (-32.75) -0.000598*** (-7.83) -0.00205*** (-25.27) -0.000468*** (-6.20) 

GROWTH 0.00158*** (6.06) 0.00197*** (7.38) 0.00272*** (10.45) 0.00345*** (13.13) 

LNASSETS -0.00224*** (-27.00) -0.00150*** (-17.22) -0.00221*** (-27.74) -0.00195*** (-23.97) 

FLOATCHARGED 0.00334*** (13.75) 0.00522*** (20.94) -  -              

REALESTATED -0.000734*** (-3.61) -0.00509*** (-24.93) -  -              

OTHPLEDGEDD 0.000228 (1.23) -0.00168*** (-8.70) -  -              

FLOATCHARGEC -  -  0.00558*** (35.40) 0.00830*** (55.01) 

REALESTATEC -  -  0.000853*** (4.89) -0.00145*** (-8.32) 

OTHPLEDGEDC -  -  0.00181*** (9.58) 0.000346* (1.81) 

Year indicators Yes  Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes  Yes  
Region indicators Yes  Yes  Yes  Yes  
CONSTANT 0.0821*** (42.01) 0.0554*** (27.22) 0.0732*** (37.91) 0.0567*** (29.14) 

Model F-value 517.85*** 421.75*** 554.27*** 500.05*** 

R-squared 0.2564  0.1976  0.2793  0.2476              

N 137,117  138,380  133,997  135,236  
 

Notes: T-values based on robust standard errors clustered by firm. The dependent variable is trimmed 5% at both tails and the continuous regressors with extreme values are 

trimmed 1% at each tail. Variable explanations are in Appendix B.1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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Appendix B.3 First stage in linear instrumental variable regressions 

 

 All observations Better secured lenders Poorer secured lenders 

 Coeff. T-value Coeff. T-value Coeff. T-value 

BIG4_SHARE  0.96921*** (32.15) 0.980343*** (23.73) 0.953027*** (22.68) 

BIG4_SALES  -0.14943*** (-8.25) -0.1284*** (-5.23) -0.18174*** (-7.10) 

INTCOV -0.00043** (-2.27) -0.0007*** (-2.75) -0.00016 (-0.59) 

LEVER -0.01103 (-0.65) -0.00407 (-0.18) -0.01059 (-0.43) 

PPE -0.09414*** (-7.78) -0.07129*** (-4.12) -0.11702*** (-6.98) 

NEGEQUITY 0.026695** (2.18) 0.034833* (1.83) 0.016216 (1.04) 

CURRATIO -0.0262*** (-11.95) -0.02235*** (-7.72) -0.03262*** (-10.13) 

GROWTH -0.02357*** (-4.00) -0.02806*** (-3.57) -0.01736** (-1.97) 

LNASSETS 0.073928*** (28.92) 0.076244*** (24.56) 0.06826*** (16.27) 

FLOATCHARGEC 0.027159*** (6.55) 0.040053*** (5.52) 0.028516*** (5.17) 

REALESTATED 0.032326*** (5.23) -0.00615 (-0.59)   

OTHPLEDGEDD -0.00933* (-1.70) -0.01043 (-1.43) -0.00488 (-0.60) 

Year indicators Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes  
CONSTANT -1.04889*** (-16.64) -1.06259*** (-13.03) -0.95948*** (-10.00) 

F-value for test of:       

BIG4_SHARE = BIG4_SALES = 0 578.58*** 317.55*** 285.10*** 

Model F-value 107.4***  63.23***  50.71***  
R-squared 0.1396  0.1473  0.1236  
N 136,172  75,259  60,913  

 
Notes: The Table reports OLS regressions with BIG 4 as the dependent variable. T-values based on robust standard errors clustered by firm. The continuous regressors with 

extreme values are trimmed 1% at each tail. Variable explanations are in Appendix B.1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively.
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Appendix C Robustness tests 

We estimate the IV regressions with different instruments to get a picture of how sensitive 

the results are to the choice of instrument. In Table 4 we use BIG4_SHARE and BIG4_SALES 

as instruments and we firstly attempted to run the regressions with just BIG4_SHARE as the 

instrument. Regressions comparable with the left-hand and right-hand ones in Panel B or Table 

4 are qualitatively similar. The coefficient estimate (t-value) are -0.0024 (1.62) when we 

estimate the regression on the sub-sample with weakly secured creditors (i.e. firms with a 

floating charge and without a real estate mortgage). That coefficient estimate in the comparable 

regression in Table 4 is -0.0029, i.e. of a similar magnitude. We also attempted to use 

BIG4_SHARE and the square of BIG4_SHARE as instruments. The coefficients of Big 4 on 

the entire sample and on the sub-sample with well secured creditors are again insignificant. The 

coefficient estimate (t-value) of Big 4 on the weakly secured creditors is 0.0028 (1.92). Finally, 

we attempted to run the regressions with BIG4_SALES as the sole instrument and Big 4 is then 

insignificant in all regressions. However, most of the tests suggest the slight changes in the 

instruments do not have a material impact on the results. 
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Table 1 Variable definitions 

AL  auditor of a lower quality 

AH auditor of a higher quality 

y1 expropriation amount by Type 1 owner if the firm is in financial distress and AL  

auditor was hired in period t=0 

B lending amount by the bank in period 0 (also used as notation for the bank) 

D lending amount by other creditors in period 0 (also used as notation for other 

creditors) 

r(A) interest rate charged by the bank when observing auditor choice A 

r0  interest rate charged by other creditors 

FB(A) face value of the bank debt (FB(A)=(1+r(A)B) 

FD face value of the other debt (FD =(1+ r0) D)  

C penalty charged by the court if expropriation is detected 

qL risk of expropriation detection by auditor of type AL 

qH risk of expropriation detection by auditor of type AH 

 fraction of expropriation prevented by AH 
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Table 2 Sample selection 

Panel A: Firm-year selection: cost of debt sample 

 Observations Firms 

Limited liabilities companies in Serrano 2005 - 2015 3,994,734 625,259 

Eliminations:   

Micro firms without statutory audits (2,927,367) (444,427) 

Subsidiaries (415,659) (54,947) 

Listed firms (3,304) (351) 

Financial, insurance, real estate and utilities (47,489) (9,320) 

Interest bearing liabilities less than SEK 1 million (110,000 

USD) 

(389,888) (66,791) 

Interest bearing liabilities doubles or reduces by more than the 

half  

(42,610) (8,532) 

Dependent or independent variables missing (5,483) (1,310) 

Final sample 162,934 39,581 

 

Panel B: Distribution of firm-years by auditor type  

Year Big 4 Non-Big 4 Total 

2005 5,865 8,927 14,792  

2006 5,845 9,157 15,002  

2007 5,688 9,112 14,800  

2008 5,610 9,413 15,023  

2009 5,646 9,874 15,520  

2010 5,412 9,964 15,376  

2011 5,178 9,815 14,993  

2012 5,122 9,869 14,991  

2013 4,903 9,949 14,852  

2014 4,514 9,615 14,129  

2015 4,143 9,313 13,456  

Total 57,926 105,008 162,934  
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Table 3 Descriptive statistics 

 

 

 INTEREST INTCOV LEVER NEGEQUITY PPE CURRATIO GROWTH 

MIN -0.025 -15.618 0.186 0.000 0.000 0.191 -0.956 

1st PERCENTILE -0.005 -6.227 0.258 0.000 0.000 0.286 -0.539 

5th PERCENTILE 0.007 -0.918 0.366 0.000 0.009 0.453 -0.295 

10th PERCENTILE 0.012 0.786 0.441 0.000 0.026 0.591 -0.188 

MEDIAN 0.034 5.782 0.727 0.000 0.466 1.362 0.043 

90th PERCENTILE 0.067 21.233 0.941 0.000 0.796 3.099 0.303 

95th PERCENTILE 0.079 31.213 0.974 0.000 0.849 4.140 0.424 

99th PERCENTILE 0.096 64.196 1.142 1.000 0.918 7.473 0.709 

MAX 0.114 194.791 1.411 1.000 0.952 14.974 1.126 

MEAN 0.037 9.335 0.710 0.039 0.436 1.706 0.052 

SD 0.022 12.944 0.193 0.193 0.280 1.344 0.217 

N 146650 159686 159686 162934 160559 159686 159686 

 LNASSETS FLOATCHARGEC REALESTATED OTHPLEDGEDD BIG4_SHARE BIG4_SALES 

MIN 9.952 0.000 0.000 0.000 0.066 0.058  
1st PERCENTILE 14.438 0.000 0.000 0.000 0.122 0.263  
5th PERCENTILE 14.778 0.000 0.000 0.000 0.178 0.404  
10th PERCENTILE 14.986 0.000 0.000 0.000 0.210 0.492  
MEDIAN 15.966 0.395 0.000 0.000 0.357 0.769  
90th PERCENTILE 17.779 1.505 1.000 1.000 0.572 0.918  
95th PERCENTILE 18.543 1.987 1.000 1.000 0.625 0.926  
99th PERCENTILE 20.369 3.107 1.000 1.000 0.751 0.964  
MAX 25.558 4.429 1.000 1.000 0.863 0.988  
MEAN 16.216 0.616 0.448 0.498 0.381 0.732  
SD 1.213 0.677 0.497 0.500 0.139 0.165  
N 162,934 161,027 162,647 162,647 162,934 162,934  

 

    

Note: Table presents descriptive evidence after trimming. See Appendix B.1 for the cut-offs used.     
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Table 4 Regressions relating audit quality to cost of debt capital 

Panel A: OLS regressions 

 All observations Better secured lenders Poorly secured lenders 

 Coeff. T-value Coeff. T-value Coeff. T-value 

BIG 4 -0.000747*** (-4.16) -0.000168 (-0.73) -0.00155*** (-5.64) 

INTCOV -0.000291*** (-38.81) -0.000250*** (-25.69) -0.000343*** (-29.60) 

LEVER 0.00652*** (11.15) 0.00505*** (6.60) 0.00939*** (10.66) 

PPE -0.0188*** (-44.70) -0.0183*** (-31.55) -0.0184*** (-29.22) 

NEGEQUITY 0.00549*** (10.59) 0.00587*** (7.66) 0.00460*** (6.65) 

CURRATIO -0.00221*** (-27.63) -0.00204*** (-21.18) -0.00239*** (-17.73) 

GROWTH 0.00255*** (9.85) 0.00228*** (6.91) 0.00274*** (6.78) 

LNASSETS -0.00216*** (-25.93) -0.00255*** (-25.89) -0.00133*** (-8.92) 

FLOATINGCHARGEC 0.00542*** (35.31) 0.00538*** (21.53 0.00560*** (26.10) 

REALESTATED 0.0000889 (0.44) 0.000128 (0.36) -  

OTHPLEDGEDD 0.000892*** (4.87) 0.00133*** (5.96) 0.000332 (1.06) 

CONSTANT 0.0745*** (38.53) 0.0808*** (35.08) 0.0598*** (18.08) 

Year indicators Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes  

Region indicators Yes  Yes  Yes  
R-squared 0.2758  0.2558  0.2817  
Model F-value 546.02***  286.73***  270.93***  
N 136,172  75,259  60,913              
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Panel B: linear IV regressions 

 All observations Better secured lenders Poorer secured lenders 

 Coeff. T-value Coeff. T-value Coeff. T-value 

BIG 4 -0.00151 (-1.60) -0.00043 (-0.36) -0.00290** (-2.01) 

INTCOV -0.000291*** (-38.78) -0.000250*** (-25.58) -0.000343*** (-29.58) 

LEVER 0.00651*** (11.14) 0.00505*** (6.59) 0.00935*** (10.63) 

PPE -0.0189*** (-44.00) -0.0183*** (-31.24) -0.0186*** (-28.65) 

NEGEQUITY 0.00551*** (10.61) 0.00589*** (7.67) 0.00463*** (6.69) 

CURRATIO -0.00223*** (-26.63) -0.00205*** (-20.50) -0.00244*** (-17.02) 

GROWTH 0.00253*** (9.74) 0.00227*** (6.85) 0.00272*** (6.71) 

LNASSETS -0.00210*** (-19.12) -0.00253*** (-18.45) -0.00124*** (-6.91) 

FLOATINGCHARGEC 0.00545*** (34.88) 0.00539*** (21.07) 0.00564*** (25.75) 

REALESTATED 0.000115 (0.57) 0.000117 (0.33)   

OTHPLEDGEDD 0.000885*** (4.82) 0.00133*** (5.94) 0.000325 (1.04) 

CONSTANT 0.0738*** (34.83) 0.0806*** (31.45) 0.0587*** (16.75) 

Year indicators Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes              

Region indicators Yes  Yes  Yes  

Hansen's J, chi-square (P-value) 1.0228 (0.312) 0.646 (0.422) 0.09 (0.765) 

R-squared 0.276  0.256  0.281  
Model chi-square value 28382.14*** 14914.29*** 13780.49*** 

N 136,172  75,259  60,913  
  



61 
 

Panel C: FE regressions 

 All observations Better secured lenders Poorer secured lenders 

 Coeff. T-value Coeff. T-value Coeff. T-value 

BIG 4 -0.000351** (-2.08) 0.000121 (0.57) -0.000941*** (-3.62) 

INTCOV -0.000150*** (-24.43) -0.000122*** (-15.49) -0.000190*** (-19.44) 

LEVER 0.00789*** (14.46) 0.00618*** (8.69) 0.0105*** (12.58) 

PPE -0.0162*** (-40.39) -0.0150*** (-27.25) -0.0168*** (-28.35) 

NEGEQUITY 0.00221*** (5.19) 0.00184*** (3.14) 0.00222*** (3.76) 

CURRATIO -0.00181*** (-26.30) -0.00164*** (-19.70) -0.00202*** (-17.52) 

GROWTH 0.000973*** (4.69) 0.000872*** (3.37) 0.00119*** (3.57) 

LNASSETS -0.00195*** (-22.86) -0.00231*** (-22.81) -0.00130*** (-8.98) 

FLOATINGCHARGEC 0.00535*** (36.23) 0.00521*** (21.64) 0.00568*** (27.66) 

REALESTATED -0.00022 (-1.15) -1.7E-05 (-0.05) 0 (.) 

OTHPLEDGEDD 0.000351** (2.18) 0.000495** (2.52) 0.000363 (1.31) 

CONSTANT 0.0676*** (34.10) 0.0732*** (31.13) 0.0570*** (17.42) 

Year indicators Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes              

Region indicators Yes  Yes  Yes  
R-squared:       
Within 0.2344  0.2635  0.2059  
Between 0.2568  0.2199  0.2491  
Overall 0.2698  0.2492  0.276  
Average observations per group 3.9  3.9  3.3  
Number of observations 136,172  75,259  60,913  
Number of groups 34,532  19,142  18,237  
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Notes: Panel A reports OLS regressions, Panel B instrumental variable regressions and Panel C fixed effect regressions. T-values based on robust standard errors clustered by 

firm. The dependent variable is trimmed 5% at both tails and the continuous regressors with extreme values are trimmed 1% at each tail. Variable explanations are in Appendix 

B.1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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Table 5 Quantile regressions relating audit quality to cost of debt capital 

Percentile p10 p25 p50 p75 p90 

BIG 4 -0.000219 -0.000725*** -0.00103*** -0.000976*** -0.00150*** 

 (-1.11) (-4.26) (-5.54) (-3.43) (-3.08)    

INTCOV -0.000401*** -0.000412*** -0.000396*** -0.000386*** -0.000409*** 

 (-39.69) (-42.85) (-45.77) (-34.65) (-26.77)  

LEVER -0.00488*** -0.000407 0.00463*** 0.00930*** 0.0127*** 

 (-6.72) (-0.68) (7.33) (10.73) (9.58) 

NEGEQUITY 0.00131 0.00583*** 0.00933*** 0.0155*** 0.0248*** 

 (1.439 (8.59) (12.51) (13.46) (10.67) 

PPE -0.00235*** -0.0104*** -0.0206*** -0.0353*** -0.0560*** 

 (-4.29) (-22.61) (-41.14) (-47.83) (-38.86)    

CURRATIO -0.00244*** -0.00238*** -0.00276*** -0.00348*** -0.00469*** 

 (-20.12) (-24.33) (-29.94) (-32.34) (-29.16)    

GROWTH 0.00593*** 0.00510*** 0.00366*** 0.00296*** 0.00172**  

 (15.82) (17.1) (12.30) (6.93) (2.24) 

LNASSETS -0.00237*** -0.00239*** -0.00261*** -0.00255*** -0.00190*** 

 (-25.96) (-30.24) (-29.35) (-19.46) (-9.70)    

FLOATCHARGEC 0.00494*** 0.00577*** 0.00744*** 0.0103*** 0.0147*** 

 (26.43) (33.14) (35.78) (32.89) (23.74) 

REALESTATED 0.00292*** 0.00144*** 0.000222 -0.00102*** -0.00351*** 

 (11.71) (7.06) (1.05) (-3.23) (-6.61)    

OTHPLEDGEDD 0.00312*** 0.00200*** 0.00112*** 0.000588* -0.0000878 

 (13.59) (10.58) (5.62) (1.94) (-0.17) 

Year indicators Yes Yes Yes Yes Yes 

Industry indicators Yes Yes Yes Yes Yes 

Region indicators Yes Yes Yes Yes Yes 

CONSTANT 0.0508*** 0.0636*** 0.0816*** 0.102*** 0.122*** 

 (14.16) (33.44) (35.60) (34.83) (23.06) 

N 148,643 148,643 148,643 148,643 148,643 

 
Notes: The table reports quantile regressions. The dependent variable in the regressions is interest rate. T-values 

based on standard errors clustered by firm are reported in parentheses (Parente and Santos-Silva, 2014). p refers 

to the quantiles (i.e. p50 is a median regression). The continuous regressors with extreme values are trimmed 1% 

at each tail. Variable explanations are in Appendix 1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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Table 6 Debt structure, audit quality to cost of debt capital 

 

 All observations Better secured lenders Poorly secured lenders 

 Coeff. T-value Coeff. T-value Coeff. T-value 

BIG 4 -0.000846*** (-4.81) -0.000319 (-1.35) -0.00152*** (-5.82) 

OTHDEBT 0.0175*** (35.31) 0.0169*** (24.13) 0.0178*** (25.55) 

OTHDEBT*BIG4 -0.00239*** (-4.18) -0.00169** (-2.23) -0.00252*** (-2.83) 

INTCOV -0.000347*** (-44.45) -0.000309*** (-30.58) -0.000391*** (-32.39) 

LEVER 0.0115*** (19.25) 0.0104*** (13.17) 0.0132*** (15.05) 

NEGEQUITY 0.00450*** (8.79) 0.00500*** (6.67) 0.00377*** (5.48) 

PPE -0.00654*** (-12.15) -0.00521*** (-6.62) -0.00684*** (-9.07) 

CURRATIO -0.0000151 (-0.16) 0.0000257 (0.21) -0.0000347 (-0.23) 

GROWTH 0.00199*** (7.74) 0.00177*** (5.38) 0.00216*** (5.389 

LNASSETS -0.00233*** (-26.94) -0.00264*** (-25.78) -0.00166*** (-10.75) 

FLOATINGCHARGEC 0.00394*** (25.04) 0.00380*** (15.01) 0.00408*** (18.349 

REALESTATED -0.000109 (-0.55) -0.000175 (-0.50)   

OTHPLEDGEDD 0.000523*** (2.90) 0.00111*** (5.06) -0.000104 (-0.34) 

Year indicators Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes  
Region indicators Yes  Yes  Yes  
CONSTANT 0.0653*** (32.58) 0.0699*** (28.60) 0.0543*** (16.16) 

R-squared 0.2941  0.2736  0.3015  
F-value 564.21***  296.57***  279.37***              

N 134,625  74,329  60,296  
 
Notes: The Table reports OLS regressions. T-values based on robust standard errors clustered by firm. The dependent variable is trimmed 5% at both tails and the continuous 

regressors with extreme values are trimmed 1% at each tail. Variable explanations are in Appendix B.1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively.
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Table 7 Monitoring incentives on the association between Big 4 and cost of debt 

 

 All observations 

 Coeff. T-value Coeff. T-value 

BIG 4 -0.00381* (-1.68) -0.000948*** (-3.53) 

LNASSETS -0.00206*** (-18.55)            

BIG4*LNASSETS 0.000214 (1.54)            

LNDEBT   -0.00394*** (-35.72) 

BIG4*LNDEBT   0.000725*** (5.16) 

INTCOV -0.000150*** (-24.38) -0.000169*** (-27.41) 

LEVER 0.00788*** (14.43) 0.0130*** (23.86) 

PPE -0.0162*** (-40.38) -0.0139*** (-35.30) 

NEGEQUITY 0.00220*** (5.18) 0.00158*** (3.74) 

CURRATIO -0.00181*** (-26.30) -0.00151*** (-22.40) 

GROWTH 0.000978*** (4.71) 0.00106*** (5.12) 

FLOATINGCHARGEC 0.00535*** (36.24) 0.00448*** (30.43) 

REALESTATED -0.000212 (-1.10) 0.000468** (2.48) 

OTHPLEDGEDD 0.000351** (2.19) 0.000704*** (4.42) 

CONSTANT 0.0693*** (30.48) 0.0367*** (27.55) 

Year indicators Yes  Yes  
Industry indicators Yes  Yes  
Region indicators Yes  Yes  
R-squared:     
Within 0.2425  0.2344  
Between 0.2668  0.2569  
Overall 0.2805  0.2698  
Average observations per 

group 3.9  3.9  
Number of observations 136,172  136,172           

Number of groups 34,532  34,532  
 
Notes: The table reports fixed effect regressions. T-values are based on robust standard errors. The dependent 

variable is trimmed 5% at both tails and the continuous regressors with extreme values are trimmed 1% at each 

tail. Variable explanations are in Appendix B.1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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Table 8 Audit quality and net investments prior to bankruptcy 

 

Panel A: Descriptive statistics on NETINV 

 

PERCENTILE p5 p10 p25 p50 p75 p90 p95 N 

All observations:         
NON-BIG4  -0.560 -0.189 0.000 0.048 0.337 1.133 2.547 5,828 

BIG 4 -0.510 -0.187 0.000 0.062 0.361 1.132 2.141 2,986 

Total -0.550 -0.187 0.000 0.052 0.346 1.133 2.350 8,814 

More than two years prior to bankruptcy:         
NON-BIG4  -0.503 -0.167 0.000 0.051 0.349 1.187 2.615 5,056 

BIG 4 -0.466 -0.178 0.000 0.069 0.381 1.145 2.141 2,572 

Total -0.498 -0.170 0.000 0.058 0.359 1.171 2.438 7,628 

Less than two years prior to bankruptcy:         
NON-BIG4  -0.744 -0.416 -0.004 0.026 0.273 0.792 1.755 772 

BIG 4 -0.603 -0.264 -0.002 0.020 0.218 0.846 2.167 414 

Total -0.674 -0.341 -0.004 0.024 0.258 0.831 1.888 1,186 
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Panel B: Quantile regression results 

Dependent variable = NETINV 10th percentile  50th percentile  90th percentile  
BIG4 0.00663 (0.32) 0.00894 (1.44) 0.0523 (0.95) 

YEARSPRIOR -0.158* (-1.69) -0.00942 (-1.20) -0.121* (-1.74) 

BIG4*YEARSPRIOR 0.155* (1.73) -0.0104 (-0.87) 0.166 (1.53) 

LNASSETS -0.0156 (-1.17) 0.00339 (1.18) -0.152*** (-5.93) 

GROWTH 0.122*** (4.77) 0.0834*** (7.71) 0.306*** (3.55) 

ROA 0.327*** (3.43) 0.0968*** (4.65) 0.562*** (4.32) 

LEVER -0.103 (-1.59) -0.0330*** (-2.60) -0.286*** (-3.20) 

PPE -0.0790* (-1.84) -0.0927*** (-9.04) -1.495*** (-12.56) 

INDSALESGROWTH -0.427 (-1.04) -0.02 (-0.19) -0.0145 (-0.01) 

Year indicators Yes  Yes  Yes  
Industry indicators Yes  Yes  Yes  
Region indicators Yes  Yes  Yes  
CONSTANT 0.126 (0.46) 0.135** (2.07) 4.860*** (7.87) 

P-value for chi-square test:       
BIG4+ BIG4*YEARSPRIOR=0 0.067  0.892  0.027  
N 8,814  8,814  8,814              

 

Notes: T-values based on standard errors clustered by firm are reported in parentheses (Parente and Santos-Silva, 2014). The continuous regressors with extreme values are 

winsorized 1% at each tail. Variable explanations are in Appendix 1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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Table 9 Audit quality and the failure to timely publish the annual report 

Panel A: Descriptive evidence on LATEREPORTING and NOFINST 

 All observations BIG 4  NON-BIG 4  

 LATEREPORTING 

More than two years prior to bankruptcy: 3.97% N=7,890 2.93% N=2,630 4.49% N=5,260 

Less than two years prior to bankruptcy: 3.51% N=4,331 3.28% N=1,464 3.63% N=2,867 

Total 3.80% N=12,221 3.05% N=4,094 4.18% N=8,127 

 NOFINST 

More than two years prior to bankruptcy: 2.45% N=7,890 1.44% N=2,630 2.95% N=5,260 

Less than two years prior to bankruptcy: 17.68% N=1,640 12.99% N=539 19.98% N=1,101 

Total 5.07% N=9,530 3.41% N=3,169 5.90% N=6,361 
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Panel B: Logistic regression results 

Dependent variable = LATEREPORT  NOFINST              

BIG4 -0.335** (-2.22) -0.530*** (-2.89) 

YEARSPRIOR -0.240* (-1.89) 2.032*** (17.12) 

BIG4*YEARSPRIOR 0.362 (1.57) 0.186 (0.77) 

LNASSETS 0.0449 (0.72) -0.124** (-2.03) 

GROWTH -0.238 (-1.62) -0.550*** (-3.36) 

ROA 0.148 (0.47) 0.348 (1.02) 

LEVER -0.839*** (-3.69) 0.735*** (4.13) 

CURRATIO 0.0595 (1.00) -0.00408 (-0.06) 

LOSS 0.351*** (2.67) 0.217* (1.68) 

ATURN 0.00149 (0.04) -0.107** (-2.41) 

LNAGE -0.0694 (-1.06) -0.291*** (-5.11) 

INDUSTRY indicators     
Year indicators Yes  Yes  
Industry indicators Yes  Yes  
Region indicators Yes  Yes  
CONSTANT -2.609** (-1.99) -1.492 (-1.04) 

P-value for chi-square test:     
BIG4+ BIG4*YEARSPRIOR=0 0.884  0.034              

Pseudo R-squared 0.0358  0.1892  
Model Chi-squared 122.07***  812.56***  
N 12,221  9,530  

 

Notes: T-values based on standard errors clustered by firm are reported in parentheses. The continuous regressors 

with extreme values are winsorized 1% at each tail. Variable explanations are in Appendix 1. 

*, **, *** denote two-tailed statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 

 


