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Banks’ Funding Structure and Earnings Quality 
 
 

Abstract 
 

Using a sample of U.S. public and private banks, we examine the implications of banks’ funding 
strategies for banks’ earnings quality. We find that the ratio of core deposits to total liabilities (CDL), 
our proxy for bank reliance on retail deposits over wholesale funds, is negatively and significantly 
associated with the magnitude of earnings management through discretionary loan loss provisions 
(DLLP). This finding is consistent with the arguments that retail deposits are relatively more stable and 
information-insensitive, reflect a more conservative business model, and attract more intensive 
monitoring from the Federal Deposit Insurance Corporation (FDIC) than wholesale funds. We find that 
the inverse relationship between retail funding and earnings management holds for both income-
increasing and income-decreasing DLLP. Besides, reliance on retail funding decreases the likelihood of 
meeting-or-beating earnings benchmark, and the extent of income smoothing through loan loss 
provisions (LLP). In an additional analysis, we find that banks with higher CDL are exposed to lower 
asset deterioration risk, proxied by large non-performing loans and loan charge-offs during the financial 
crisis period 2007-2009. Collectively, our results indicate that the banks’ funding strategy that relies 
more on retail deposits as opposed to wholesale funds increases banks’ earnings quality. 
 
Keywords: Bank Funding Structure; Retail Deposits; Wholesale Funds; Earnings Quality;  
                    Discretionary Loan Loss Provisions        
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1. Introduction 

 Banks obtain funding through a variety of sources. Traditionally, banks attracted retail deposits, 

mainly from households. But banks now have increased access to wholesale money market to fund their 

liquidity through financial and non-financial institutions (Huang and Ratnovski 2011). Van den End and 

Tabbae (2012) find that banks changed their funding structure to assure themselves of liquidity. Prior 

literature finds that bank funding structure has important financial implications. For example, during the 

global financial crisis, wholesale funding was shown to be related to a lower rate of return on assets, 

greater stock return volatility, and more bank credit supply reduction (Demirguc-Kunt and Huizinga 

2010; Dagher and Kazimov 2015). In this paper, we examine an important implication of bank funding 

structure: the impact of reliance on retail deposits over wholesale funds on banks’ earnings quality. 

Earnings provide information about the features of a firm’s financial performance that is relevant to 

certain decision-making (Dechow et al. 2010). In the banking industry, earnings manipulations can 

reduce bank stability, the market’s valuation of banks, and loan quality (Beatty and Liao 2011; Bushman 

and Williams 2012; and Huizinga and Laeven 2012). They can also interfere with the private 

governance and official regulation of banks such as capital requirement violation (Jayaratne and Strahan 

1996; Jiang et al. 2016). Nevertheless, little is known on how bank’s earnings quality varies with bank’s 

funding structure. 

 In contrast to non-financial institutions, banks receive funds from two main sources. First, local 

community households provide banks with a depositor base. Retail deposit accounts are primarily held 

for their liquidity services and are typically covered by deposit insurance up to some coverage limit 

(Demirguc-Kunt and Huizinga 2010).1 Thus, retail deposits constitute an inexpensive and stable source 

of long-term funds (Huang and Ratnovski 2008). One drawback of retail deposits, however, is that the 

                                                            
1 A bank’s core deposits, or primary deposits, are made by individual or business customers in the bank’s market area. In 
short, they are retail, liquid deposits. Thus, we use the terms core deposits and retail deposits interchangeably.   
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local depositor base has a fixed size, and expanding it in the medium term is very expensive (Flannery 

1982; Billett and Garfinkel 2004). To supplement insufficient retail deposits, banks may borrow 

wholesale funds with instruments such as repurchase agreements, federal funds, and bonds (Demirguc-

Kunt and Huizinga 2010; Huang and Ratnovski 2011). Through wholesale money markets, banks can 

attract cash surpluses not only from households (through money market mutual funds), but also from 

non-financial firms and other financial institutions (Huang and Ratnovski 2011). However, unlike retail 

deposits, wholesale funds are usually raised on a short-term rollover basis: they have to be refinanced at 

the immediate date before final returns are realized, and they do not typically have government deposit 

insurance coverage. Compared with retail deposits, wholesale funds have several advantages: the 

amount provided is free from the constraint of local deposit supply, and wholesale lenders can provide 

market discipline due to their relative sophistication (Calomiris 1999). The dark side of wholesale funds 

is that they are subject to market-wide liquidity shocks and thus more volatile, and that uninformed 

wholesale financiers may trigger inefficient bank liquidations (Huang and Ratnovski 2011; Dagher and 

Kazimov 2015). 

 Due to distinctive characteristics of retail depositors and wholesale financiers, we posit that 

banks with different funding structures may have different earnings quality and their incentives to 

supply high quality accounting information. At first glance, it seems reasonable to predict that bank 

earnings quality decreases with the share of retail deposits. Generally, retail depositors are less 

sophisticated and have fewer incentives to acquire bank information to assess risk and to avoid losses 

because of explicit protection from deposit insurance. Thus, banks with more retail funding may supply 

lower quality accounting information due to lack of effective monitoring. Although such reasoning 

seems intuitive, wholesale depositors’ ability to understand accounting information is also questionable, 

and their incentives to monitor bank behaviors may also be mitigated by collateralization. Huang and 
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Ratnovski (2011) even argue that wholesale financiers may have little incentive to conduct costly 

monitoring, and instead simply withdraw funding on the basis of negative and cheap public signals. 

 The opposite prediction is also considered. That is, banks’ earnings quality increases with higher 

proportion of retail deposits. Previous studies argue that retail deposits are sticky (Gatev and Strahan 

2006; Song and Thakor 2007), because of the high switching costs for depositors to change transaction 

services among banks, and the safety buffer guaranteed by government deposit insurance (Sharpe 1997; 

Kim et al. 2003). Unlike wholesale funds that are widely subject to market-wide liquidity shocks 

(Dagher and Kazimov 2015), retail deposits provide banks with greater stability in rolling over the funds 

needed to generate expected earnings and cash flows.2 Because of higher certainty about earnings and 

cash flows, banks with more retail funding may have a lower propensity to engage in earnings 

management.  

 In addition, funding structure reflects different business models. While wholesale funding allows 

banks to expand rapidly and pursue high returns but risky projects as they arise, banks with a higher 

proportion of retail deposits are more likely to adopt conservative operation mode and experience less 

volatile earnings and income smoothing behaviors. Besides, to the extent that retail depositors are 

stickier and less information-sensitive than wholesale financiers, banks may find it hard to rely on 

“window” dressed financial information to attract retail deposits. Moreover, retail deposits barely entail 

any covenants, thus incentives to manipulate accounting information to avoid potential violations of 

covenants may not be prevalent for banks that rely largely on retail deposits. This is in contrast with 

wholesale funds, some categories (e.g. subordinated debts (Goyal 2005)) of which have stringent 

covenant restrictions, providing additional incentives for banks to engage in earnings manipulations. 

Finally, when a bank carries higher proportion of retail deposits, the insurance risk increases for the 

                                                            
2 Köhler (2015) finds that retail-oriented banks will be significantly less stable if they increase their share of non-deposit 
funds. 



6 

 

Federal Deposit Insurance Corporation (FDIC), which will then exercise higher scrutiny over bank 

financial information. Given the channels outlined above, we expect banks’ funding structure to 

influence their earnings quality. However, given the two conflicting predictions, the association between 

bank funding structure and earnings quality is ultimately an empirical question.  

Following Dagher and Kazimov (2015), we use the ratio of core deposits to total liabilities (CDL) 

as the proxy for banks’ retail funding structure.3 The higher the CDL for a bank, the greater the reliance 

on retail deposits, and the less the reliance on wholesale funds. We calculate core deposits as the sum of 

retail transaction deposits, small amount time deposits (less than $100,000), money market deposit 

accounts, and other saving deposits. We use several proxies to measure earnings quality. Our main 

measure is the magnitude of discretionary loan loss provisions (DLLP). Loan loss provisions (LLP) is an 

expense item on the bank income statement, reflecting managers’ current assessment of the likely level 

of future losses from defaults on outstanding loans (Cohen et al. 2014). They are the accruals of 

fundamental importance to bank performance. Specifically, Beatty and Liao (2014) document that LLP 

has the highest correlation with banks’ net income, compared with other net income components (e.g., 

net interest income, non-interest income and securities gains and losses). And because they are estimates 

of future loan losses, they also reflect information asymmetry (Beatty and Liao 2014). Often times, 

managers exploit their information advantage to depart from the normal levels of bank’s loan loss 

provisioning (the single largest accounting accrual estimate in banking) to achieve certain earnings 

objectives.4 The departure from normal levels of LLP is called discretionary loan loss provision (DLLP). 

If retail deposits are positively associated with bank earnings quality, we should expect banks with 

higher CDL to be associated with smaller magnitude of DLLP. In terms of alternative measures, we use 

                                                            
3 According to BCBS (2011), bank total liabilities include both core deposits and wholesale funds. 
4 Prior research suggests several motives for bank managers’ discretionary behavior with respect to LLP, including signaling, 
capital management, management compensation and income smoothing (Wahlen 1994; Collins et al. 1995; Kanagaretnam et 
al. 2004; Cheng et al. 2011).  



7 

 

income-increasing and income-decreasing DLLP (i.e., signed accruals), the likelihood of meeting-or-

beating earnings benchmark in the form of loss avoidance, and income smoothing through LLP. 

 We collect bank-level annual accounting data from the Commercial Bank Quarterly Call Reports 

available from the Federal Reserve Bank of Chicago to test the relation between bank liability structure 

and earnings quality. Our sample consists of 12,083 individual U.S. banks (excluding credit unions) with 

146,343 bank-year observations spanning from 1993 to 2012. The sample covers 14 pre-crisis years 

(1993-2006), 3 crisis years (2007-2009), and 3 post-crisis years (2010-2012). Overall, our results 

confirm a positive association between banks’ earnings quality and their reliance on retail funding over 

wholesale funding. In particular, we find a smaller magnitude of DLLP for banks with high CDL, 

suggesting that the funding stability from retail deposits improves banks’ earnings quality. Using path 

analysis, we find that the direct effect of funding structure on bank earnings quality is statistically 

significant and is considerably larger than its indirect effect through mediating factors. This finding 

holds in all three sub-periods (i.e., pre-crisis, crisis, and post-crisis), and across both banks subject to the 

Federal Deposit Insurance Corporation Improvement Act (FDICIA) internal control regulations and 

banks not subject to FDICIA internal control regulations, and across both public and private banks 

subsamples. In addition, we find that high CDL is associated with a smaller magnitude of signed DLLP, 

lower likelihood of avoiding losses, and lower propensity to smooth earnings using LLP. Our results are 

robust to controlling for additional bank, state and year effects, and employing instrumental variable to 

mitigate endogeneity concerns. Collectively, our results indicate that banks’ earnings quality is 

associated with an increase in the proportion of retail deposits. 

 Our findings contribute to the literature in several important ways. First, we document that 

reliance on retail deposits over wholesale funds is significantly and positively associated with bank 

earnings quality. This improves our understanding about the roles of different suppliers of funds in 
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affecting banks’ earnings quality. The evidence documented in this paper seems to contrast with the 

existing banking literature, which generally points to the bright side of wholesale funding that wholesale 

financiers are sophisticated and can provide market discipline (Calomiris and Kahn 1991). In contrast, 

our findings are more in line with the argument that retail deposits increase the banks’ financial stability 

and diminish opportunistic incentives of bank managers. Second, given that accounting numbers convey 

important information to a variety of stakeholders, our evidence implies that the banks’ funding strategy 

has externality on other parties (e.g., investors, financial intermediaries, and regulators) beyond retail 

and wholesale creditors. In this regard, the affected parties may consider alternative ways to be more 

informative about banks’ financial condition. Any rapid shift from traditional retail funding to wholesale 

funding should draw investors’ attention to the quality of banks’ financial reporting. This is of 

importance to regulators, given that our evidence shows that banks’ earnings quality deteriorates with 

less reliance on retail funding. The increased earnings management associated with wholesale funds 

could directly and negatively affect the capital adequacy ratio, the quality of bank assets, and the level of 

earnings. As CAMELS ratings are assigned based on ratio analysis of the financial statements and the 

above factors are important components of the rating system, any manipulation could reduce regulatory 

monitoring through its influence on CAMELS ratings and thus pose a potential risk to bank stability. 

 The rest of the paper is organized as follows. Section 2 reviews the literature and develops our 

hypothesis on the relationship between banks’ funding structure and earnings quality. Section 3 explains 

our research design, including the measures and choices of empirical models to test our hypothesis. 

Section 4 describes our sample selection and data, including descriptive statistics and Pearson 

correlations. Section 5 discusses our main results and endogeneity issues. Section 6 provides additional 

tests on potential channels and other robustness checks. Finally, Section 7 presents our conclusions. 

 



9 

 

2. Literature Review and Hypothesis Development 

 Bank managers engage in earnings management for a variety of reasons. First, managers may 

smooth income due to job security concerns. Kanagaretnam et al. (2003) find that for banks with poor 

(good) current performance, managers tend to borrow income from (save income for) the future by 

increasing (reducing) current income through LLP. Second, banks are expected to maintain a certain 

level of capital ratio, as a higher ratio provides banks with a bigger cushion to write off bad loans in the 

future. Kim and Kross (1998) show that bank managers with low capital ratios manage LLP to increase 

the bank capital ratio. Third, given that the cost of financing depends on the perceived risk of banks, 

managers smooth earnings to reduce the cost of borrowing. Management and existing shareholders 

benefit if bank can raise funds on more favorable terms (Kanagaretnam et al. 2003). Fourth, banks 

manage earnings to signal private information about future prospects. Beaver et al. (1989) suggest that 

management perceives the earnings power of the bank to be sufficiently strong that it can withstand a hit 

of additional loan loss provisions. Consistent with the signaling hypothesis, Wahlen (1994) documents a 

positive relation between unexpected loan loss provisions and future pre-loan-loss earnings changes. 

Fifth, banks’ listing status may also influence banks’ incentives to manage earnings. For example, 

Beatty and Harris (1999) argue that public and private firms have different levels of information 

asymmetry and different proportions of long-run investors, therefore, may differentiate in earnings 

management incentives. Finally, high audit quality may constrain earnings management, to the extent 

that Big 4 auditors have higher expertise and higher independence (Kanagaretnam et al. 2010). 

 How banks’ earning management is driven by the business model of a bank is also important in 

light of recent focus on the importance of the business model that the bank chooses (see e.g. Boot and 

Ratnovski 2016) and its relationship with the risk that the bank is pursuing. The bank’s model of risk 

taking might then be related to the bank’s prudence in earnings management practices. Boot and 
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Ratnovski (2016) study the interaction between relationship banking and short-term arm’s length 

activities of banks, called trading. They show that a bank can use the franchise value to expand the scale 

of trading, but may allocate too much capital to trading. This effect is reinforced when trading is used 

for risk shifting. 

 Depositors discipline banks by withdrawing funds when they believe that managers take on more 

risks than deemed acceptable (Davenport and McDill 2006; Martinez Peria and Schmukler 2001). 

Bennett et al. (2015) find that depositors discipline banks far ahead to signal the need for corrective 

actions in the recent financial crisis. Prior literature also finds that an increase in deposit insurance is 

associated with greater bank risk-taking and greater likelihood of banking crises (Berger and Turk-Ariss 

2015; Demirguç-Kunt and Detragiache 2002; Lambert et al. 2017). Given that deposit insurance mainly 

targets retail deposits, these indirect evidence indicates that retail deposits and deposit insurance fulfill a 

complementing role in monitoring banks. 

 There are two competing arguments on how banks’ funding structure could affect their earnings 

quality. On the one hand, a higher proportion of retail deposits is potentially negatively associated with 

banks’ earnings quality if retail depositors have a lower demand for information about bank managerial 

behaviors. This is likely because, compared with wholesale depositors, retail depositors have fewer 

incentives and resources to monitor and discipline bank behaviors (Calomiris and Kahn 1991). In 

contrast to wholesale depositors who are typically uninsured, retail depositors benefit from explicit 

government deposit insurance. For example, FDIC covers traditional retail deposit accounts such as 

checking and savings accounts, money market deposit accounts, and certificates of deposits up to 

$250,000 per depositor, per FDIC-insured bank, per ownership category (FDIC 2015).5 Therefore, retail 

depositors are at lower risk of realizing losses, and may be less incentivized to utilize bank financial 

                                                            
5 In 2008, Congress passed a law increasing the FDIC coverage from $100,000 to $250,000, but only through 2013. Then in 
2010, the lawmakers approved a permanent increase to the $250,000 coverage amount (FDIC 2015). 
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information and assess risk than wholesale depositors. This is consistent with the findings of Martinez 

Peria and Schmukler (2001) that uninsured depositors impose stronger monitoring as they are more 

likely to incur losses in the case of bank failure. Moreover, retail depositors may not possess the 

sophisticated financial skills to gather and process bank financial information as wholesale depositors 

(Macey and Miller 1988; Calomiris and Kahn 1991; Demirguc-Kunt and Huizinga 2004), making them 

at a disadvantage in monitoring banks. As a result, banks with a higher proportion of retail deposits may 

simply supply low-quality accounting information to retail depositors.   

 On the other hand, we argue that wholesale depositors may not be effective in imposing financial 

reporting discipline on banks.6 The banking literature shows that even sophisticated depositors may be 

fooled by bank opacity. Drawing on the evidence of Iyer et al. (2016), Gallemore (2013) argues that 

despite their knowledge, sophisticated depositors are unable to deduce the bank problems from released 

financial information, thus they continue to roll over their debt funding to the troubled banks without 

inducing any bank run. In addition, some types of lending are not really risky (and sometimes safer) to 

wholesale lenders, even if they are not insured. For example, the repurchase agreement (repo), one type 

of wholesale lending, is a collateralized transaction. If the bank defaults on the borrowing, the repo 

lenders have the right to terminate the agreement and keep or sell the collateral, the value of which is 

usually higher than the amount of repo deposit itself (Gorton and Metrick 2012). Given this haircut, repo 

lenders may have very little incentive to monitor banks through complicated process of financial 

reporting examination, as they can simply sell the underlying collateral to compensate for any of the 

losses that they may incur. Furthermore, even wholesale financiers, whose transactions are not 

collateralized, may not bother going through complicated bank financial reports and instead, they may 

                                                            
6 Drawing on the evidence of the subprime crisis, Ackermann (2008) argues that a robust deposit base combined with a 
funding structure that avoids significant currency and maturity mismatches has proven to be beneficial for the stability of 
financial institutions. 
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just withdraw funding in response to negative public signals, triggering inefficient bank liquidations 

(Huang and Ratnovski 2011). 

 Given the counter arguments, we expect that the opposite scenario is more likely to hold 

empirically. That is, higher proportion of retail deposits would be positively associated with higher 

earnings quality. To the extent that deposit insurance funds are generally not enough to cover all 

deposits, retail depositors may still have some concerns or incentives to monitor banks. Some early 

evidence from prior literature suggests that retail depositors monitor banks’ operations and react to 

negative non-financial information of banks. For example, Homanen (2018) documents that U.S. banks, 

who finance the highly controversial Dakota Access Pipeline, have significant decreases in retail deposit 

growth, especially for branches located closest to the pipeline. Using a dataset on tax evasion, corruption 

and environmental scandals, Homanen (2018) also shows that negative retail depositors’ reaction to 

bank scandals is a widespread phenomenon. Additionally, indirect evidence also suggests wholesale 

funding affects managerial incentives in the banking industry. For example, Demirguc-Kunt and 

Huizinga (2010) find that wholesale funding lowers the rate of return on assets and increases financial 

fragility, as measured by distance to default and the volatility of bank stock returns. Similarly, Raddatz 

(2010) documents that wholesale funding has a negative effect on the performance of their stock prices 

after the outbreak of the crisis. In addition, U.S. retail funded banks continue to lend relative to 

wholesale funded banks during the global financial crisis (Dagher and Kazimov 2015). Dinger and 

Graig (2013) find that banks facing volatile loan demand tend to fund loans with larger shares of 

wholesale rather than retail liabilities. 

            In addition, previous studies document that retail deposits are a more stable source of funding for 

banks (Gatev and Strahan 2006; Song and Thakor 2007), because retail depositors face higher turnover 

costs to change transaction services among banks (Sharpe 1997; Kim et al. 2003). The government 
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deposit insurance coverage also adds to retail depositors’ stickiness to their current banks. This is in 

contrast with wholesale funds, which are usually raised on a short-term (often daily) rollover basis, and 

more vulnerable to market-wide liquidity shocks (Dagher and Kazimov 2015). Given the bank funding 

stability arising from retail depositors, we posit that banks with a greater reliance on retail deposits 

should have a lower propensity to engage in earnings management and have fewer problems in rolling 

over the funds needed to generate expected earnings and cash flows than their counterparts that rely 

more on wholesale funds.  

 Under wholesale funding strategy, banks could expand rapidly without being constrained by the 

local deposit supply. For example, Demirguc-Kunt and Huizinga (2010) find that wholesale funding is 

associated with larger and fast-growing institutions. This would make banks exploit valuable investment 

opportunities as they arise (Huang and Ratnovski 2011). But at the same time, wholesale funding may 

also affect the riskiness of banks. This is evidenced by Demirguc-Kunt and Huizinga (2010), who 

document that wholesale funding increases the stock volatility of banks, and Kohler (2015), who finds 

that banks’ income volatility increases with a larger share of non-deposit funding. As earnings become 

volatile, bank with a higher proportion of wholesale funding would have more incentives to manipulate 

accounting numbers to smooth their earnings. 

 In comparison, retail deposit funding strategy leads banks to pursue more conservative expansion 

by taking a branch-centric approach, including in-store branches (Hirtle and Stiroh 2006). Furthermore, 

Hirtle and Stiroh (2006) find that an increased focus on retail banking across U.S. banks is linked with 

significantly lower equity market and accounting returns for all banks, and lower volatility for large 

bank holding companies. This implies that retail banking is a low return, but a stable line of business. 

When banks with retail deposit funding structure have less volatile earnings, they are less incentivized to 

engage in income smoothing and earnings management activities.  
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 Moreover, to the extent that retail depositors are more stable and less sensitive to information 

than wholesale depositors (Forti and Schiozer 2015), banks should have fewer incentives to manipulate 

accounting information when they largely rely on retail depositors. Retail banks that rely more on core 

deposits tend to have strong relationships with their depositors, which may allow the depositors to better 

assess risk (Loutskina and Strahan 2011). Such relationship lending is usually based on ‘‘soft’’ data such 

as personal connections and reputation (Allen et al. 2004) and could lead bank managers to disclose 

more private financial information to their major depositors. As a result, the strong relationship lending 

could reduce the information asymmetry between banks and their major depositors. For example, Puri 

and Rocholl (2008) find that instead of discriminating against retail depositors, banks tend to treat their 

retail depositors well by informing their customers of good deals. Specifically, they find that lead 

underwriters’ retail customers benefit as they demand and end up with significantly more of the highly 

underpriced issues.  

 In an attempt to understand why bank managers have greater incentives to pass on high-quality 

accounting information and financial disclosures to retail depositors, Puri and Rocholl (2008) find that 

banks’ incentives come from the benefits banks obtain through retail cross-selling, i.e., both brokerage 

accounts and consumer loans increase significantly. Collectively, we argue that the relationship lending 

that banks develop with their major retail customers leads to high-quality accounting information and 

disclosures that can help banks maintain such important relationships. 

            Furthermore, from the perspective of debt covenant, banks may manipulate accounting 

information in order to avoid triggering potential covenant violations. Since retail deposits barely attach 

any covenants, banks may have very little incentive to manipulate accounting numbers to avoid 

covenant violations and to please retail depositors. In contrast, some categories of wholesale funds (e.g., 
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subordinated debt contracts) entail very stringent covenant restrictions (Goyal 2005), providing 

additional motivation for banks to manipulate accounting information.  

            Finally, when a bank carries higher proportion of retail deposits, the insurance risk increases for 

FDIC and the bank may be subject to greater monitoring by FDIC. According to FDIC (2015), “the 

amount each institution is assessed is based upon statutory factors that include the balance of insured 

deposits as well as the degree of risk the institution poses to the insurance fund.” Higher proportion of 

retail funds will automatically increase the balance of insured funds and pose greater risk to FDIC. To 

reduce its risk, FDIC will exercise higher scrutiny over banks and, therefore, monitor the financial 

information more closely. Given the competing arguments outlined above, the association between bank 

funding structure and earnings quality is ultimately an empirical question. 

 

3. Research Design 

 Following Dagher and Kazimov (2015), we employ the core deposits to liabilities ratio (𝐶𝐷𝐿௧) 

as the measure of retail deposits.7 CDL is defined as the sum of retail deposits (including certificates of 

deposit) and debt securities issued that are held by retail customers scaled by total liabilities. We 

calculate retail deposits as the sum of transaction deposits, small amount time deposits (less than 

$100,000), money market deposit accounts, and other saving deposits. The higher the CDL, the greater 

reliance on retail deposits and the less reliance on wholesale funds by banks.  

 To proxy for bank earnings quality, we primarily focus on the magnitude of discretionary loan 

loss provisions (DLLP). Loan loss provisions (LLP) are an expense item in a typical bank income 

statement, reflecting bank managers’ current estimates of future losses from defaults on outstanding 

                                                            
7 Note that Dagher and Kazimov (2015) use the term core deposits for retail deposits. Also note that BCBS (2011) use the 
wholesale funds to liabilities ratio (WDL) to measure bank funding structure, where the wholesale deposits to liabilities ratio 
is defined as the sum of wholesale funds (total liabilities less retail deposits) scaled by total liabilities. But since there is a 
mechanically inverse relationship between CDL and WDL, we only focus on CDL as our main proxy for bank funding 
structure. 
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loans (Cohen et al. 2014). They are also the largest component among accruals in banks, thus affording 

bank managers wide latitude in its use (Kanagaretnam et al. 2010; Beatty and Liao 2014). Prior banking 

research finds that financial institutions may deviate from their normal levels of loan loss provisioning 

to employ abnormal loss provisioning for opportunistic reasons of managing earnings (Kanagaretnam et 

al. 2010; Cohen et al. 2014; Kanagaretnam et al. 2015). The abnormal (or discretionary) component of 

loan loss provisions is also called DLLP. Beatty and Liao (2014) document that DLLP is likely to be an 

earnings management tool, as they document that a greater magnitude of DLLP is associated with 

increased earnings restatements and comment letters from the U.S. Securities and Exchange 

Commission (SEC). 

 To empirically measure DLLP, we first estimate the non-discretionary component of LLP by 

regressing LLP on the variables that account for bank’s normal loan loss provisioning behavior. The part 

of LLP unaccounted for by these determinants is taken as DLLP (i.e., the residuals from the first stage 

regression). Specifically, we follow the model from Beatty and Liao (2014) to run the OLS regressions 

of LLP using Equation (1a).  

𝐿𝐿𝑃௧ ൌ 𝛼  𝛼ଵ∆𝑁𝑃𝐿௧ାଵ  𝛼ଶ∆𝑁𝑃𝐿௧  𝛼ଷ∆𝑁𝑃𝐿௧ିଵ  𝛼ସ∆𝑁𝑃𝐿௧ିଶ  𝛼ହ𝑆𝐼𝑍𝐸௧ିଵ  𝛼∆𝐿𝑂𝐴𝑁௧ 

𝛼∆𝑆𝑇_𝐺𝐷𝑃௧  𝛼଼∆𝑆𝑇_𝐻𝑃𝐼௧  𝛼ଽ∆𝑆𝑇_𝑈𝑅௧  𝑆𝑇_𝐷𝑈𝑀𝑀𝐼𝐸𝑆  𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆  𝜀௧             (1a) 

where 𝐿𝐿𝑃௧  is loan loss provisions scaled by beginning total loans for bank i in year 𝑡; ∆𝑁𝑃𝐿௧  is 

change in non-performing loans during year 𝑡  scaled by beginning total loans;  𝑆𝐼𝑍𝐸௧  is natural 

logarithm of total assets in year 𝑡; ∆𝐿𝑂𝐴𝑁௧ is change in total loans during year 𝑡 scaled by beginning 

total assets; ∆𝑆𝑇_𝐺𝐷𝑃௧ is change in GDP of the state where the bank’s headquarter is located during 

year 𝑡 ; ∆𝑆𝑇_𝐻𝑃𝐼௧  is change in the return of the house price index of the state where the bank’s 

headquarter is located during year 𝑡; ∆𝑆𝑇_𝑈𝑅௧ is change in the state unemployment rate of the state 

where the bank’s headquarter is located during year 𝑡; 𝑆𝑇_𝐷𝑈𝑀𝑀𝐼𝐸𝑆 and 𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆 are state 
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and year dummy variables to account for state and year fixed effects.8 The fitted value in Equation (1a) 

represents the non-discretionary LLP, and the residual is treated as DLLP. This model allows for 

changes in non-performing loans in four consecutive periods (i.e., ∆𝑁𝑃𝐿௧ାଵ, ∆𝑁𝑃𝐿௧, ∆𝑁𝑃𝐿௧ିଵ, and 

∆𝑁𝑃𝐿௧ିଶ), because an increase in non-performing loans will require a higher LLP and banks might use 

historical, current and forward-looking information on non-performing loans to select LLP. The model 

also includes bank size ( 𝑆𝐼𝑍𝐸௧ିଵ ) and change in loans ( ∆𝐿𝑂𝐴𝑁௧ ), because official supervisory 

oversight and private sector monitoring could vary with banks size and an increase in loans might be 

associated with a decrease in loan quality.  

 And to further corroborate that our results are not driven by the choice of this model, we also 

employ an alternative form, Equation (1b), proposed by Kanagaretnam et al. (2010), which relies on 

largely different determinant variables. 

𝐿𝐿𝑃௧ ൌ 𝛼  𝛼ଵ𝐿𝑂𝐴𝑁௧  𝛼ଶ∆𝐿𝑂𝐴𝑁௧  𝛼ଷ𝐿𝐿𝐴௧ିଵ  𝛼ସ𝐶𝑂௧  𝛼ହ𝑁𝑃𝐿௧ିଵ  𝛼∆𝑁𝑃𝐿௧  𝛼𝐶𝐿௧ 

𝛼଼𝑅𝐿௧  𝛼ଽ𝐼𝐿௧  𝛼ଵ𝐴𝐿௧  𝛼ଵଵ𝐷𝐿௧  𝑆𝑇_𝐷𝑈𝑀𝑀𝐼𝐸𝑆  𝑌𝐸𝐴𝑅_𝐷𝑈𝑀𝑀𝐼𝐸𝑆  𝜀௧                        (1b) 

where 𝐿𝑂𝐴𝑁௧ is total loans scaled by total assets in year 𝑡; 𝐿𝐿𝐴௧ିଵ is loan loss allowance scaled by 

total loans in year 𝑡 െ 1; 𝐶𝑂௧ is loan charge-offs scaled by beginning total loans in year 𝑡; 𝑁𝑃𝐿௧ିଵ is 

non-performing loans scaled by total loans in year 𝑡 െ 1; 𝐶𝐿௧  to 𝐷𝐿௧  are loan categories, including 

commercial and industrial loans (𝐶𝐿௧), real estate loans (𝑅𝐿௧), individual loans (𝐼𝐿௧), agriculture loans 

(𝐴𝐿௧), and loans to depository institutions (𝐷𝐿௧). Beginning balance of non-performing loans (𝑁𝑃𝐿௧ିଵ) 

accounts for the fact that problems with the loan portfolio will require higher loss provisions. Current 

loan charge-offs (𝐶𝑂௧) are included because they can influence expectations of the collectability of 

current loans and hence current LLP. 𝐿𝑂𝐴𝑁௧  is included because higher level of loans will require 

higher provisions. The model also includes loan category variables to control for differences in loan 

                                                            
8 In a robustness test, we include squared SIZE in the first stage regression models (1a) and (1b), and our results still hold. 
Therefore, non-linearity in SIZE does not change our findings. 
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composition that also likely contribute to differences in risk. For example, banks with a higher 

proportion of commercial and real estate loans are likely to have higher LLP than banks with a higher 

proportion of consumer loans (Kanagaretnam et al. 2010). 

 The residuals of Equations (1a) and (1b) are computed as DLLP. We use the absolute value of 

the residuals (𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧) from Equations (1a) and (1b) as our main proxies for 

bank earnings quality. The higher the value of 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧, the lower the earnings 

quality of banks. In our baseline analysis, we focus on the absolute value of the residuals. But in the 

additional analysis, we further divide DLLP based on their signs, and investigate the funding implication 

for both income-increasing and income-decreasing DLLP, respectively. 

 To test the influence of bank funding strategy on earnings quality, we estimate the following 

regression models.  

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ ൌ 𝛼  𝛼ଵ𝐶𝐷𝐿௧ିଵ  𝛼ଶ𝑆𝐼𝑍𝐸௧  𝛼ଷ𝑆𝐼𝑍𝐸𝑖𝑡
2   𝛼ସ𝐿𝑂𝐴𝑁௧  𝛼ହ𝐶𝐴𝑃𝑅௧  𝛼𝐸𝐵𝑃௧ 

𝛼𝐿𝐿𝑃௧ିଵ  𝛼଼𝐿𝐼𝑄𝑈𝐼𝐷௧  𝛼ଽ𝑉𝑂𝐿𝑅𝑂𝐴௧  𝛼ଵ∆𝐸𝐵𝑃௧ାଵ  𝛼ଵଵ𝑃𝑈𝐵𝐿𝐼𝐶௧  𝛼ଵଶ𝐵𝐼𝐺4௧ 

𝐵𝐴𝑁𝐾_𝑆𝑇𝐴𝑇𝐸_𝑌𝐸𝐴𝑅_𝐸𝐹𝐹𝐸𝐶𝑇𝑆  𝜀௧                                                                                                   (2a) 

 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ ൌ 𝛼  𝛼ଵ𝐶𝐷𝐿௧ିଵ  𝛼ଶ𝑆𝐼𝑍𝐸௧  𝛼ଷ𝑆𝐼𝑍𝐸𝑖𝑡
2   𝛼ସ𝐿𝑂𝐴𝑁௧  𝛼ହ𝐶𝐴𝑃𝑅௧  𝛼𝐸𝐵𝑃௧ 

𝛼𝐿𝐿𝑃௧ିଵ  𝛼଼𝐿𝐼𝑄𝑈𝐼𝐷௧  𝛼ଽ𝑉𝑂𝐿𝑅𝑂𝐴௧  𝛼ଵ∆𝐸𝐵𝑃௧ାଵ  𝛼ଵଵ𝑃𝑈𝐵𝐿𝐼𝐶௧  𝛼ଵଶ𝐵𝐼𝐺4௧ 

𝐵𝐴𝑁𝐾_𝑆𝑇𝐴𝑇𝐸_𝑌𝐸𝐴𝑅_𝐸𝐹𝐹𝐸𝐶𝑇𝑆  𝜀௧                                                                                                  (2b) 

where 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ are the absolute value of discretionary LLP from Equation (1a) 

or Equation (1b), respectively. Our primary variable of interest is the bank funding structure variable, 

𝐶𝐷𝐿௧ିଵ, defined as the ratio of core deposits to total liabilities in year 𝑡 െ 1. We use 𝐶𝐷𝐿௧ିଵ, because 

we expect the funding structure to affect bank earnings quality with a lag. In addition, 𝐶𝐷𝐿௧ିଵ helps to 

mitigate concerns resulting from reverse causality. Based on the prediction that banks have fewer 
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incentives to use discretionary LLP to attract retail deposits and to avoid covenants violations, we expect 

that the coefficient on 𝐶𝐷𝐿௧ିଵ is significantly negative. Following Altamuro and Beatty (2010) and 

Kanagaretnam et al. (2014), we include a set of financial variables in the regressions, including bank 

size (𝑆𝐼𝑍𝐸௧), bank loans to total deposits (𝐿𝑂𝐴𝑁௧) to control for the need for external financing, capital 

ratio (𝐶𝐴𝑃𝑅௧) to control for capital management, earnings before LLP (𝐸𝐵𝑃௧) to control for income 

smoothing incentives, lagged LLP (𝐿𝐿𝑃௧ିଵ), liquid assets (𝐿𝐼𝑄𝑈𝐼𝐷௧), volatility of return on assets 

(𝑉𝑂𝐿𝑅𝑂𝐴௧) to control for bank risk, change in earnings before LLP (𝐸𝐵𝑃௧ାଵ) to control for signaling, 

public bank listing status (𝑃𝑈𝐵𝐿𝐼𝐶௧), and Big 4 firm audit status (𝐵𝐼𝐺4௧) to control for audit quality. 

We also include the square of bank size (𝑆𝐼𝑍𝐸௧
ଶ ) to control for the non-linearity in the relationship 

between bank size and earnings quality in our model.9 In addition, we control for bank, state, and year 

fixed effects. To account for the possibility that the error terms might be correlated, we cluster the 

standard errors at the bank level. 

 In addition to the magnitude of DLLP, we use the magnitude of signed accruals including 

income-increasing DLLP ( 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧  and 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧ ) and income-decreasing DLLP 

(𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧), the incidence of loss avoidance (𝐿𝑆𝐴𝑉௧) to capture whether a 

bank meets-or-beats earnings benchmark, and the contemporaneous relationship between 𝐿𝐿𝑃௧  and 

𝐸𝐵𝑃௧ to measure the extent to which LLP is used to smooth earnings.  

 

4. Sample and Data 

 Banks’ financial data are obtained from the Call Reports (Report of Condition and Income) that 

banks file with the Federal Reserve, the Federal Deposit Insurance Corporation, or the Office of the 

                                                            
9 Prior literature has studied potential non-linearities of firm size in various regression models (e.g., Bertschek and Entorf 
1996; Siggelknow 2003; Amato and Amato 2007, 2012). These studies suggest that the effect of size on various dependent 
variables is non-linear and recommend adding linear and squared terms in the regressions. 
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Comptroller of the Currency. 10  The Call Reports data have the advantage of providing financial 

information not only for public banks but also for private banks, which comprise the majority of banks 

in our study. The data are available at the Federal Reserve Bank of Chicago website. We omit all credit 

unions, as they typically receive no wholesale funds. The sample encompasses the period 1993-2012, 

including 14 pre-crisis years (1993-2006), 3 crisis years (2007-2009), and 3 post-crisis years (2010-

2012). In our baseline analysis, we focus on the entire period of 20 years. In additional analyses, we will 

look at the three sub-periods separately. We then delete observations without enough financial 

information to construct our variables, and all bank-level continuous variables are winsorized at the top 

and bottom 1 percentiles to mitigate the effects of any outliers. Our final sample consists of 12,083 

individual banks and 146,343 bank-year observations.  

 We report the descriptive statistics for the variables used in the regression analysis in Table 1. 

During the whole sample period, the mean of absolute values of DLLP ( 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  and 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧) calculated from Equations (1a) and (1b) are 0.002 and 0.001, respectively. The mean 

values of the magnitude of income-increasing DLLP (𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧) are 0.001 

and 0.001, whereas the mean values of the magnitude of income-decreasing DLLP (𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧ 

and 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ ) are 0.003 and 0.001. Amongst the sample banks, 6.3% of them report small 

positive earnings. On the liability side of the sample banks, similar to Dagher and Kazimov (2015), we 

find that the average ratio of core deposits to total liabilities (𝐶𝐷𝐿௧ିଵ) is 81.2%, suggesting that banks 

are largely funded by retail deposits rather than wholesale deposits. On the asset side, we find that bank 

loans (𝐿𝑂𝐴𝑁௧) are 72.9% of bank deposits, and 5.8% of bank assets are liquid assets (𝐿𝐼𝑄𝑈𝐼𝐷௧ ). 

[Table 1] 

                                                            
10 The Call reports provide bank quarterly data but not annual data. We need to select the 4th quarter data as the annual data 
to do our annual regression tests. The 4th quarter data from the Call Reports is an aggregated annual dataset. The Call 
Reports variable RSSD9999 identifies the reporting date. We identify annual financial information from call reports by 
setting the last four digits of the variable RSSD9999 to be 1231. 1231 means December 31. 
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 We present the Pearson correlation matrix of the dependent and independent variables in Panel A 

of Table 2. The core deposit ratio 𝐶𝐷𝐿௧ିଵ is negatively and significantly correlated with 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧, 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ , 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧ , 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧ , 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧ , 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ , and 𝐿𝑆𝐴𝑉௧  at 

the 1% level, suggesting that banks with heavy reliance on retail deposits are associated with less 

earnings management through discretionary LLP (either income-increasing or income-decreasing), and 

lower propensity of avoiding losses. Furthermore, we find that the measures of DLLP and loss 

avoidance have a significantly positive correlation with each other, consistent with low earnings quality 

banks engaging in more loss provision management, and meeting-or-beating earnings benchmarks. 

 In the previous section, we argue that retail deposits are relatively sticky, providing a stable 

source of funds for banks. To illustrate this point, we compare the Pearson correlation matrix of 

unscaled core deposits (CD) and wholesale funds (WF), and their forward and lagged values in Panel B 

of Table 2. As shown in the table, 𝐶𝐷௧ has a Pearson correlation coefficient of 0.952 with 𝐶𝐷௧ିଵ, 0.879 

with 𝐶𝐷௧ିଶ, and 0.966 with 𝐶𝐷௧ାଵ. This is in contrast with 𝑊𝐹௧, which has a correlation coefficient of 

0.931 with 𝑊𝐹௧ିଵ, 0.829 with 𝑊𝐹௧ିଶ, and 0.937 with 𝑊𝐹௧ାଵ. Based on the Pearson correlations of 

their serial values, it is reasonable to argue that core deposits are more stable than wholesale funds for 

banks. 

[Table 2] 

 In Table 3, we present the univariate comparisons of the mean of the absolute value of DLLP and 

signed DLLP, and the incidence of loss avoidance for banks with above median CDL and those below 

median CDL for different sample partitions. We find that the mean values of 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  and 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ , 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧  and 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧ , 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧  and 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ , and 

𝐿𝑆𝐴𝑉௧ are lower for banks with high CDL than for banks with low CDL. We next discuss the results of 

the multivariate analysis.  
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[Table 3] 

5. Regression Results 

5.1. Main Regression Results 

 We provide the regression results for estimating DLLP in Table 4. Panels A and B report the 

regression results of using Equations (1a) and (1b) to estimate DLLP, respectively. Most estimated 

coefficients are consistent with those reported in Beatty and Liao (2014) and Kanagaretnam et al. (2010). 

In Panel A, we find significant and positive coefficients on 𝑁𝑃𝐿௧ାଵ, 𝑁𝑃𝐿௧ , 𝑁𝑃𝐿௧ିଵ, and 𝑁𝑃𝐿௧ିଶ, 

suggesting that banks use both forward-looking and past information on non-performing loans in 

estimating normal portion of LLP. Panel B reports that 𝐿𝐿𝐴௧ିଵ is negatively associated with 𝐿𝐿𝑃௧ at the 

1% level, in line with the argument that a high level of beginning loan loss allowance will require a bank 

to recognize a lower level of LLP in the current period. The residuals from equations (1a) and (1b) 

represent DLLP_A and DLLP_B, respectively. And negative (positive) residuals represent the income-

increasing (income-decreasing) DLLP.  

[Table 4] 

 Table 5 presents the OLS estimation relating bank funding structure to ABSDLLP using 

Equations (2a) and (2b), respectively, where we control for bank, state and year fixed effects.11 Of 

primary interest is the coefficient of 𝛼ଵ on 𝐶𝐷𝐿௧ିଵ. A negative sign for 𝛼ଵ indicates that retail deposits 

are negatively associated with earnings management. Consistent with this expectation, we find that 

𝐶𝐷𝐿௧ିଵ is negatively and significantly related with 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ at the 1% level (t-value = -11.48). 

We also find that 𝐶𝐷𝐿௧ିଵ is negatively and significantly related with 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ at the 1% level (t-

value = -14.82). In terms of economic magnitude of the impact of retail deposits on discretionary loan 

                                                            
11 Banks may possess some static innate characteristics that are unobservable and hence not captured by any of the control 
variables included in our main regressions. To the extent that bank earnings quality and funding strategy are simultaneously 
determined by the omitted static innate characteristics, the coefficients reported in our main results may be biased. To 
mitigate this concern, we estimate the baseline regressions by controlling for bank fixed effects. 
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loss provisions, a one standard deviation increase in CDL is associated with a 5.6% (11.2%) decrease in 

ABSDLLP_A (ABSDLLP_B), which indicates that the economic magnitude of the impact of CDL on 

ABSDLLP is substantial.12 The results support the arguments that retail deposits represent a more stable 

source of funds for banks and that banks have fewer incentives to distort accounting information to 

contract with retail depositors. With regard to the control variables, we find that 𝐿𝐿𝑃௧ିଵ, 𝐿𝐼𝑄𝑈𝐼𝐷௧, and 

𝑉𝑂𝐿𝑅𝑂𝐴௧  have a significantly positive relationship with the two accruals manipulation measures, 

indicating that banks with large lagged loan loss provisions, higher liquid assets and higher risks engage 

in more accruals manipulation. In contrast, we find that 𝑆𝐼𝑍𝐸௧, 𝐶𝐴𝑃𝑅௧ and 𝑃𝑈𝐵𝐿𝐼𝐶௧ are negatively 

associated with 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧, implying that larger banks, banks with higher capital 

adequacy, and public banks conduct less accruals management than smaller banks, banks with lower 

capital adequacy, and private banks. 

[Table 5] 

5.2. Endogeneity Tests 

 It is possible that influences on banks’ earnings quality could cause banks to adjust their funding 

structure. In this case, the OLS estimation of our empirical models may have endogeneity bias due to 

reverse causality. Although in the baseline regressions we use the lagged value of CDL which mitigates 

some of the endogeneity concern, we employ an instrumental variable approach to further address 

endogeneity issues.  

 Prior accounting and finance literature usually regards organization age as a valid instrument 

(e.g., Harjoto and Jo 2011; DeFond et al. 2016). We argue that a bank’s age can be viewed as exogenous, 

given that the bank establishment was a decision made in prior years. Furthermore, we argue that long-

lived banks should be more effective in attracting retail depositors and maintain a relatively high 

                                                            
12 The economic magnitude of the impact of CDL on DLLP = one standard deviation of CDL * coefficient / mean of the 
dependent variable ABSDLLP. Thus, the economic impact of CDL = (0.112 * (-0.001)) / 0.002 = -0.056 for ABSDLLP_A, and 
(0.112 * (-0.001)) / 0.001 = -0.112 for ABSDLLP_B. 
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percentage of retail deposit funding for two reasons. First, long-lived banks are more reliable and have 

less financial risks than younger banks in the eyes of retail depositors. Second, retail customers find it 

costly to walk away from a well-established lending relationship due to the high switching cost. 

Following this line of reasoning, we use the bank age (𝐴𝐺𝐸௧) as our instrumental variable for retail 

deposit funding variable (𝐶𝐷𝐿௧). More specifically, we define 𝐴𝐺𝐸௧ as the natural logarithm of 1 plus 

the number of years since the bank became active. We then estimate the first-stage regression model 

using Equation (3) to predict the endogenous retail deposit funding variable 𝐶𝐷𝐿௧, and use the predicted 

value of 𝐶𝐷𝐿௧ from the first-stage regression to test the relationship between bank funding structure and 

earnings quality in the second stage regression. We expect 𝐴𝐺𝐸௧  to have a significant and positive 

relationship with 𝐶𝐷𝐿௧ in Equation (3).  

𝐶𝐷𝐿௧ ൌ 𝛼  𝛼ଵ𝐴𝐺𝐸௧  𝛼ଶ𝑆𝐼𝑍𝐸௧  𝛼ଷ𝑆𝐼𝑍𝐸௧
ଶ   𝛼ସ𝐿𝑂𝐴𝑁௧  𝛼ହ𝐶𝐴𝑃𝑅௧  𝛼𝐸𝐵𝑃௧  𝛼𝐿𝐿𝑃௧ିଵ 

𝛼଼𝐿𝐼𝑄𝑈𝐼𝐷௧  𝛼ଽ𝑉𝑂𝐿𝑅𝑂𝐴௧  𝛼ଵ∆𝐸𝐵𝑃௧ାଵ  𝛼ଵଵ𝑃𝑈𝐵𝐿𝐼𝐶௧  𝛼ଵଶ𝐵𝐼𝐺4௧ 

𝐵𝐴𝑁𝐾_𝑆𝑇𝐴𝑇𝐸_𝑌𝐸𝐴𝑅_𝐸𝐹𝐹𝐸𝐶𝑇𝑆  𝜀௧                          (3) 

where 𝐴𝐺𝐸௧ is defined as the natural logarithm of 1 plus the number of years since the bank became 

active.  

 The results of the instrumental variable regression are reported in Table 6, where we tabulate 

both the first-stage (Panel A) and the second-stage regression results (Panel B). We also conduct 

Hausman (1978) tests to verify the existence of endogeneity. In the first-stage regression, as we have 

predicted, 𝐴𝐺𝐸௧  is positively and significantly associated with 𝐶𝐷𝐿௧  at the 1% level, implying that 

older banks have higher proportion of retail deposits than younger banks. Turning attention to the 

second stage, Panel B reports a negative and significant coefficient (t-value = -7.66 and -10.69, 

respectively) on the predicted value of core deposit ratio, 𝑃𝑅𝐸𝐷_𝐶𝐷𝐿௧ିଵ , in the regressions of 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ . The results show that the reliance on retail funding relative to 
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wholesale funding is associated with higher earnings quality, consistent with the argument that retail 

deposits represent a more stable source of funds for banks. Therefore, bank managers have less 

incentives to manipulate earnings numbers to attract funding from retail depositors. 

[Table 6] 

6. Additional Analyses 

6.1. Test of Retail Deposit Stability Hypothesis 

 In the hypothesis development, we predict several channels through which retail deposits 

improve bank earnings quality. One important channel is that retail deposits are more stable source of 

funding, reducing the necessity for earnings management. If this channel is viable, we should find 

stronger results for banks with small changes in retail deposits, as retail deposit funding is more stable 

for these banks. Meanwhile, we should find rather weak results for banks with big changes in deposits 

which are more volatile in retail deposit funding. We classify our sample banks into decile groups based 

on the absolute value of the change rate of core deposits (|𝐶𝐷௧ାଵ െ 𝐶𝐷௧ |/𝐶𝐷௧). The greater the value of 

the change rate is, the lower the funding stability of retail deposits is. We report the regression results for 

the top and bottom decile retail deposit funding stability in Panels A and B of Table 7, respectively. In 

Panel A, we find that the coefficients on 𝐶𝐷𝐿௧ିଵ  are -0.002 and -0.001 for ABSDLLP_A and 

ABSDLLP_B, which are significantly negative for top decile retail deposit stability banks, suggesting 

that banks with more stable retail deposits have less earnings manipulation. For the bottom decile retail 

deposit stability banks, in Panel B, we find an insignificant coefficient on 𝐶𝐷𝐿௧ିଵ for ABSDLLP_A and 

a marginally significant but positive coefficient on 𝐶𝐷𝐿௧ିଵ for ABSDLLP_B, implying that very volatile 

retail deposits are not necessarily associated lower bank accruals manipulation through LLP. Therefore, 

we confirm that retail deposit funding stability is an important channel through which retail depositors 

affect bank earnings quality. 
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[Table 7] 

6.2. Test of FDIC Insurance Coverage Hypothesis 

In 2008, Congress passed a law increasing the FDIC coverage from $100,000 to $250,000. We 

argue that increasing the deposit insurance coverage limit would make retail depositors feel safer, and, 

hence, retail funding would become more stable. In addition, the increase in insurance amount poses 

greater risk of loss to FDIC, which, in turn, may exercise more scrutiny over bank financial reporting. 

Taken together, we predict that the positive effects of retail deposits on bank earnings quality would be 

stronger following the increase in deposit insurance coverage limit. One potential caveat with the use of 

FDIC regulation change in insurance coverage limit is that such change might be cofounded by other 

events, noticeably the financial crisis. However, to the extent that the financial crisis deteriorates the 

reporting environment and imposes greater liquidity constraint on wholesale funding, we could still 

expect that banks with higher reliance on retail funding are associated with higher earnings quality in the 

post-crisis period. Given this, we choose a 6-year window (2005-2010) to test the effect of the FDIC 

regulation change. Specifically, we estimate the following OLS regression model: 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃௧ ൌ 𝛼  𝛼ଵ𝐶𝐷𝐿௧ିଵ  𝛼ଶ𝐶𝐷𝐿௧ିଵ ∗ 𝑃𝑂𝑆𝑇௧  𝛼ଷ𝑆𝐼𝑍𝐸௧  𝛼ସ𝑆𝐼𝑍𝐸௧
ଶ   𝛼ହ𝐿𝑂𝐴𝑁௧ 

𝛼𝐶𝐴𝑃𝑅௧  𝛼𝐸𝐵𝑃௧  𝛼଼𝐿𝐿𝑃௧ିଵ  𝛼ଽ𝐿𝐼𝑄𝑈𝐼𝐷௧  𝛼ଵ𝑉𝑂𝐿𝑅𝑂𝐴௧  𝛼ଵଵ∆𝐸𝐵𝑃௧ାଵ  𝛼ଵଶ𝑃𝑈𝐵𝐿𝐼𝐶௧ 

𝛼ଵଷ𝐵𝐼𝐺4௧  𝐵𝐴𝑁𝐾_𝑆𝑇𝐴𝑇𝐸_𝑌𝐸𝐴𝑅_𝐸𝐹𝐹𝐸𝐶𝑇𝑆  𝜀௧                             (4) 

where 𝑃𝑂𝑆𝑇௧ is a dummy variable that equals 1 for years 2008-2010, and 0 for years 2005-2007. Our 

main variable of interest is the interaction term 𝐶𝐷𝐿௧ିଵ ∗ 𝑃𝑂𝑆𝑇௧ . We report the results in Table 8, 

where we find that the coefficient of the interaction term is negative and statistically significant at the 1% 

level (t-value = -6.06 and -7.16, respectively), suggesting that the funding structure focusing on core 

deposits has a greater impact on earnings quality of banks when retail depositors receive higher FDIC 

deposit insurance coverage. 
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[Table 8] 

6.3. Alternative Model Specification and Measures of Earnings Quality  

 Other than the variables used in the baseline regressions, we incorporate several macro-level 

variables to control for the impact of changes in economic conditions on earnings quality, we re-estimate 

the baseline models by adding control variables for both change in state GDP (∆𝑆𝑇_𝐺𝐷𝑃௧) and change 

in state unemployment rate (∆𝑆𝑇_𝑈𝑅௧). Once again, controlling for these macroeconomic variables 

does not alter our inferences, suggesting that economic conditions do not drive our results. Overall, our 

untabulated results in this section confirm that the findings from the main regressions are robust to 

alternative model specifications. 

Following the main regressions, we further divide the DLLP, based on their signs, into negative 

and positive discretionary accruals, and test their association with bank funding structure. Negative 

DLLP is of particular interest because of its income-increasing effect on reported earnings. We use 

𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧ to represent the absolute value of income-increasing DLLP, and 

𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ to represent the absolute value of income-decreasing DLLP. We 

report the regression results for the absolute value of income-increasing DLLP in Panel A of Table 9. 

The coefficient on 𝐶𝐷𝐿௧ିଵ is significantly negative (t-value = -8.54 and -10.82, respectively), indicating 

that banks with more retail funding engage in less income-increasing earnings manipulation. We report 

results for income-decreasing DLLP in Panel B of Table 9. The coefficient on 𝐶𝐷𝐿௧  is again 

significantly negative (t-value = -9.72 and -10.87, respectively), lending extra support to the positive 

role that retail deposits play in improving bank earnings quality. 

Next, we consider alternative measures of earnings quality. 13  According to the accounting 

literature, managers in low earnings quality banks are more likely to use their discretion to meet-or-beat 

                                                            
13 We also use the likelihood of equity restatements (RESTATE) through call report item RIADB507 to represent banks’ 
earnings quality. RESTATE is a dummy variable that equals 1 if the item RIADB507 (Restatements due to corrections of 
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earnings benchmark (Altamuro and Beatty 2010; Kanagaretnam, Lim and Lobo 2010). Thus, banks with 

greater reliance on retail deposits are expected to be less likely to meet-or-beat earnings benchmarks. 

We use a dummy variable of avoiding losses (𝐿𝑆𝐴𝑉௧) as an indicator of meeting-or-beating earnings 

benchmark, and estimate the following probit regression model: 

𝐿𝑆𝐴𝑉௧ ൌ 𝛼  𝛼ଵ𝐶𝐷𝐿௧ିଵ  𝛼ଶ𝑆𝐼𝑍𝐸௧  𝛼ଷ𝑆𝐼𝑍𝐸𝑖𝑡
2   𝛼ସ𝐿𝑂𝐴𝑁௧  𝛼ହ𝐶𝐴𝑃𝑅௧  𝛼𝐸𝐵𝑃௧ 

𝛼𝐿𝐿𝑃௧ିଵ  𝛼଼𝐿𝐼𝑄𝑈𝐼𝐷௧  𝛼ଽ𝑉𝑂𝐿𝑅𝑂𝐴௧  𝛼ଵ∆𝐸𝐵𝑃௧ାଵ  𝛼ଵଵ𝑃𝑈𝐵𝐿𝐼𝐶௧  𝛼ଵଶ𝐵𝐼𝐺4௧ 

𝐵𝐴𝑁𝐾_𝑆𝑇𝐴𝑇𝐸_𝑌𝐸𝐴𝑅_𝐸𝐹𝐹𝐸𝐶𝑇𝑆  𝜀௧                                                                                                    (5) 

where 𝐿𝑆𝐴𝑉௧ is a dummy variable that equals 1 if earnings before taxes scaled by beginning total assets 

is between 0 and 0.001, and 0 otherwise.14 Our primary variable of interest is 𝐶𝐷𝐿௧ିଵ in Equation (5). 

Based on the prediction that retail deposits are associated with lower likelihood of meeting-or-beating 

earnings benchmarks, we expect the coefficient on 𝐶𝐷𝐿௧ିଵ to be significantly negative. Following prior 

research, we control for bank characteristics, such as bank size (𝑆𝐼𝑍𝐸௧), the square of bank size (𝑆𝐼𝑍𝐸௧
ଶ ), 

bank loans (𝐿𝑂𝐴𝑁௧), leverage ratio (𝐶𝐴𝑃𝑅௧), earnings before LLP (𝐸𝐵𝑃௧), lagged LLP (𝐿𝐿𝑃௧ିଵ), 

liquid assets (𝐿𝐼𝑄𝑈𝐼𝐷௧), earnings volatility (𝑉𝑂𝐿𝑅𝑂𝐴௧), future change in EBP (∆𝐸𝐵𝑃௧ାଵ), listing 

status (𝑃𝑈𝐵𝐿𝐼𝐶௧), audit quality (𝐵𝐼𝐺4௧) as well as bank, state and year fixed effects. Standard errors 

are clustered at the bank level. 

Panel C of Table 9 reports the probit regression results for our loss avoidance analysis. A 

negative sign for the coefficient on our primary variable of interest 𝐶𝐷𝐿௧ିଵ will indicate that banks with 

greater reliance on retail deposits funding are less likely to manage earnings to avoid losses. We find a 

                                                                                                                                                                                                              
material accounting errors and changes in accounting principles) is either positive or negative for the bank in year t, and 0 
otherwise. But one potential caveat with identifying restatements through item RIADB507 is that some banks may have made 
direct corrections to the original call reports without reporting errors through item RIADB507. Besides, item RIADB507 also 
records the changes in bank equity capital due to cumulative effect of changes in accounting principles in addition to 
corrections of material accounting errors. We estimate a probit model by regressing 𝑅𝐸𝑆𝑇𝐴𝑇𝐸௧  on 𝐶𝐷𝐿௧ିଵ and control 
variables, and find a significantly negative coefficient on 𝐶𝐷𝐿௧ିଵ, indicating that an increase in retail deposits ratio makes 
banks less likely to restate banks’ equity capital accounts. 
14 In our sensitivity tests, we have tried the cut off points 0.002, 0.005, 0.01 for the definition of 𝐿𝑆𝐴𝑉௧. The results remain 
robust to the different cut off points in defining 𝐿𝑆𝐴𝑉௧.  
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negative association between retail deposits ratio and bank loss avoidance, and the coefficient on 

𝐶𝐷𝐿௧ିଵ is significantly negative at the 1% level (t-value = -7.97). This result supports our prediction 

that the stable and information-insensitive retail deposit funding diminishes bank managers’ incentives 

of meeting-or-beating earnings benchmarks. The findings relating to control variables are generally 

consistent with prior studies (e.g., Altamuro and Beatty 2010; Kanagaretnam et al. 2011; Kanagaretnam 

et al. 2014; Kanagaretnam et al. 2015). 

Finally, prior literature (e.g., Wahlen, 1994; Kanagaretnam et al. 2003; Kanagaretnam et al. 2004) 

finds that banks use LLP to smooth income. To do so, banks increase LLP when pre-managed earnings 

are high, and decrease LLP when pre-managed earnings are low. We are interested in determining 

whether different funding structures increase or decrease banks’ propensity to smooth income. We 

estimate income smoothing as the contemporaneous relationship between 𝐿𝐿𝑃௧  and 𝐸𝐵𝑃௧  and the 

effects of 𝐶𝐷𝐿௧ିଵ  on income smoothing by including interaction term 𝐸𝐵𝑃௧ ∗ 𝐶𝐷𝐿௧ିଵ . Following 

Kanagaretnam et al. (2011), we include factors that have been identified in prior research to control for 

non-discretionary component of LLP: bank size (𝑆𝐼𝑍𝐸௧), the square of bank size (𝑆𝐼𝑍𝐸௧
ଶ ), bank loans 

(𝐿𝑂𝐴𝑁௧), change in loans (∆𝐿𝑂𝐴𝑁௧), lagged LLP (𝐿𝐿𝑃௧ିଵ), non-performing loans (𝑁𝑃𝐿௧), change in 

non-performing loans (∆𝑁𝑃𝐿௧), capital ratio (𝐶𝐴𝑃𝑅௧), listing status (𝑃𝑈𝐵𝐿𝐼𝐶௧), audit quality (𝐵𝐼𝐺4௧), 

as well as bank, state and year fixed effects. Standard errors are also clustered at the bank level. 

Specifically, we estimate the following OLS regression model: 

𝐿𝐿𝑃௧ ൌ 𝛼  𝛼ଵ𝐸𝐵𝑃௧  𝛼ଶ𝐶𝐷𝐿௧ିଵ  𝛼ଷ𝐸𝐵𝑃௧ ∗ 𝐶𝐷𝐿௧ିଵ  𝛼ସ𝑆𝐼𝑍𝐸௧   𝛼ହ𝑆𝐼𝑍𝐸𝑖𝑡
2  𝛼𝐿𝑂𝐴𝑁௧ 

𝛼∆𝐿𝑂𝐴𝑁௧  𝛼଼𝐿𝐿𝑃௧ିଵ  𝛼ଽ𝑁𝑃𝐿௧  𝛼ଵ∆𝑁𝑃𝐿௧  𝛼ଵଵ𝐶𝐴𝑃𝑅௧  𝛼ଵଶ𝑃𝑈𝐵𝐿𝐼𝐶௧  𝛼ଵଷ𝐵𝐼𝐺4௧ 

𝐵𝐴𝑁𝐾_𝑆𝑇𝐴𝑇𝐸_𝑌𝐸𝐴𝑅_𝐸𝐹𝐹𝐸𝐶𝑇𝑆                                      (6) 

The variables of interest are 𝐸𝐵𝑃௧, and its interaction with 𝐶𝐷𝐿௧ିଵ. Consistent with the income 

smoothing argument, we expect a positive coefficient on 𝐸𝐵𝑃௧. Besides, if retail funding leads to higher 
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earnings quality, we would expect lower income smoothing for banks with high CDL. Thus, we would 

expect a negative coefficient on the interaction term 𝐸𝐵𝑃௧ ∗ 𝐶𝐷𝐿௧ିଵ. We report the regression results 

of the association between retail funding structure and income smoothing in Panel D of Table 9. 

Consistent with income smoothing argument, 𝐸𝐵𝑃௧ is positively and significantly associated with 𝐿𝐿𝑃௧, 

indicating the prevalence of income smoothing among profitable banks. Furthermore, we find a 

significantly negative coefficient (t-value = -2.62) on the interaction term 𝐸𝐵𝑃௧ ∗ 𝐶𝐷𝐿௧ିଵ, indicating 

that an increase in retail deposits ratio reduces the extent to which bank managers use LLP to manipulate 

earnings. Overall, these results support our prediction that more retail deposits result in greater earnings 

quality by moderating banks’ incentives to smooth earnings. 

[Table 9] 

6.4. Subsample Tests 

 In the baseline regression, we focused on the entire period of 20 years, we now investigate the 

impact of bank funding structure on bank earnings quality in each of the three sub-periods separately: 

pre-crisis (1993-2006), crisis (2007-2009), and post-crisis (2010-2012). We present the regression 

results for pre-crisis, crisis, and post-crisis periods in Panels A, B and C of Table 10, respectively. The 

regression results show a significantly negative association between 𝐶𝐷𝐿௧ିଵ  and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  and 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ across all three sub-periods, suggesting that the impact of bank funding on discretionary 

accruals management is not driven by specific sample period.  

We also provide evidence on whether retail deposit funding helps banks prevent asset 

deterioration, proxied by large non-performing loans (i.e., 𝑁𝑃𝐿௧ >5%), during the three subperiods. 

Untabulated results indicate that 𝐶𝐷𝐿௧ିଵ is negatively related to large non-performing loans at the 1% 

level during all the three subperiods. Overall, our evidence suggests that banks with higher retail funding 
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ratio had a lower incidence of asset deterioration, likely due to the less opportunistic financial reporting 

and lower risk-taking behaviors. 

Next, we investigate whether the positive relationship between funding structure and earnings 

quality differs across banks with different sizes. We perform this additional test to mitigate the concern 

that large banks are typically funded with higher levels of wholesale funds and lower levels of retail 

deposits, and that CDL is a mere indicator of small banks rather than retail deposits per se. Additionally, 

banks with total assets greater than $500 million before 2005 and greater than $1 billion after 2005 are 

subject to FDICIA internal control regulations, but banks with total assets less than $500 million before 

2005 and less than $1 billion after 2005 are free from such regulations. FDICIA internal control 

regulations require regulated banks to have their financial statements audited, and their CEO and CFO to 

sign on the management report to provide an assessment of the effectiveness of the internal control 

structure and procedures (Jin et al. 2013a; Jin et al. 2013b). Thus, FDICIA banks are larger in size and 

are subject to a more rigorous financial reporting environment. Again, untabulated results attest to a 

significant and negative association between 𝐶𝐷𝐿௧ିଵ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ across both 

FDICIA and non-FDICIA banks subsamples as well as among both public and private banks subsamples, 

suggesting that funding structure influences earnings management regardless of banks’ external 

regulations or listing status. 

[Table 10] 

6.5. Path Analysis 

   The primary objective of our study is to examine the direct effects of bank funding structure on 

bank earnings quality. It is possible that the quality of bank earnings could be constrained by bank 

lending behaviors and loan types. For example, Dagher and Kazimov (2015) find that retail funding is 

associated with mortgage lending. To the extent that the estimated discretion in LLP is associated with 
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mortgage loans, the effects of bank funding structure on bank earnings quality could also be indirect 

through mortgage lending. To explore this possibility, we follow the methodology in Bhattacharya et al. 

(2012) and employ path analysis to decompose the relation between the source variable (bank funding 

structure) and the outcome variable (bank earnings quality) into the direct path and the indirect path 

through mortgage lending. Following Frame et al. (2012), residential mortgages (𝑀𝑂𝑅𝑇௧) include (i) 

the amount of all permanent loans secured by first liens on 1-to-4 family residential properties, (ii) the 

amount of all permanent loans secured by junior (i.e., other than first) liens on 1-to-4 family residential 

properties, and (iii) the amount of outstanding home equity lines.  

 The results of the path analysis are presented in Figure 1, which shows the standardized path 

estimates, along with the significance of each of the path estimates. The path estimates of 𝐶𝐷𝐿௧ିଵ to 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ attributable to the direct path are -0.101 and -0.086 respectively. The 

direct (i.e., unmediated) effects of 𝐶𝐷𝐿௧ିଵ  on 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧  are statistically 

significant at the 1% level, indicating that retail deposits are significantly and negatively associated with 

discretionary LLP. Meanwhile, the effects of 𝐶𝐷𝐿௧ିଵ on 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ can also be 

attributable to an indirect path through the mediating variable 𝑀𝑂𝑅𝑇௧. The path estimate of 𝐶𝐷𝐿௧ିଵ on 

𝑀𝑂𝑅𝑇௧ is 0.088 (0.095), suggesting that residential mortgages are funded by retail deposits. The path 

estimates of 𝑀𝑂𝑅𝑇௧ on 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ are -0.064 and -0.082, each significant at the 

1% level, implying that residential mortgages are negatively associated with discretion in LLP, and thus 

positively associated with bank earnings quality. Taken together, the indirect (i.e., mediated) effects of 

𝐶𝐷𝐿௧ିଵ on 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ and 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ are -0.006 and -0.008.15 Overall, our results indicate that 

funding structure has a significant and direct effect on bank earnings quality and that this direct effect of 

                                                            
15  The indirect effect of 𝐶𝐷𝐿௧ିଵ  on 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  = 0.088*(-0.064) = -0.006; and the indirect effect of 𝐶𝐷𝐿௧ିଵ  on 
𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ = 0.095*(-0.082) = -0.008. 
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funding structure on bank earnings quality is considerably larger than the indirect effect of funding 

structure on bank earnings quality through mortgage lending. 

[Figure 1] 

7. Conclusions 

 In recent years, the banking sector has seen a rapid change in the funding structure: banks 

increasingly borrow more from the wholesale market to supplement their traditional retail deposits. This 

major change in the banking sector has interesting implications for the new bank funding model. In this 

study, we examine one important implication, that is, how bank funding structure influences banks’ 

earnings quality. 

 Our empirical results indicate that greater reliance on retail deposits over wholesale funds 

increases the earnings quality of banks, as more retail deposits are associated with smaller magnitude of 

earnings management through discretionary LLP. This finding holds in all three sub-periods (i.e., pre-

crisis, crisis, and post-crisis), across both small and large banks that receive different intensity of 

FDICIA internal control regulations, and across both public and private banks subsamples. Meanwhile, 

higher retail deposit ratio also moderates the likelihood of meeting-or-beating earnings benchmark in the 

form of loss avoidance, and the propensity of income smoothing through LLP. Overall, our findings 

indicate that banks’ earnings quality improves with the share of retail deposits in bank liability structure.  

We offer the following explanations for our findings. First, compared with wholesale funds, 

retail deposits are more stable and reliable for banks. Thus, banks relying more on the share of retail 

deposits may have greater ability of rolling over the funds to generate expected earnings and cash flows. 

In addition, retail funding reflects a conservative business model, leading to less earnings volatility and 

lower income smoothing. Second, retail deposits are less sensitive to banks’ accounting information and 

economic policies than wholesale funds. To the extent that some of the retail depositors are relationship 
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lenders, they are better at assessing bank risk via private channels than via financial statements. Thus, 

bank managers may have fewer incentives to manipulate external financial reports (i.e., income 

statement) to attract retail deposits. Third, unlike some categories of wholesale funds, retail deposits do 

not entail covenant restrictions, diminishing bank managers’ incentives to engage in earnings or capital 

management to avoid covenant violations. Finally, banks with higher proportion of retail deposits have 

higher insurance risk for FDIC, thus FDIC will exercise higher scrutiny over those banks’ financial 

information. 

 Our primary contribution is that bank funding structure has a significant impact on banks’ 

earnings quality, with retail deposits improving it and wholesale funds decreasing it. This study 

enhances our understanding about the roles of different suppliers of bank funds in influencing quality of 

bank accounting information. Our evidence seems to contradict the bright side of wholesale funding 

advocated by prior literature which posits that sophisticated wholesale financiers impose market 

discipline (Calomiris and Kahn 1991). In contrast, our findings are more consistent with the argument 

that retail deposits add to bank funding stability and reduce banks’ opportunistic behaviors. In addition, 

by examining the earnings quality impact for all banks with various funding structures, our study 

provides timely evidence to assess how the shift from traditional retail deposit funding model to the 

recent wholesale market funding model influences the financial reporting quality for the banking sector 

as a whole. This is particularly salient, given that our evidence points to the potential deterioration of 

banks’ earnings quality associated with reliance on wholesale funding. In this regard, we believe that our 

study provides valuable information to bank regulators and encourages them to monitor and regulate 

banks with rapid and excessive growth in their wholesale funding. 
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Appendix 
 

Dependent Variables  

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  
The absolute value of discretionary loan loss provisions in year 𝑡, calculated as the absolute 
value of the residuals from the OLS regression of Equation (1a). 

𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧  
The absolute value of discretionary loan loss provisions in year 𝑡, calculated as the absolute 
value of the residuals from the OLS regression of Equation (1b). 

𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧  
The absolute value of income-increasing discretionary loan loss provisions in year 𝑡 , 
calculated as the absolute value of the negative residuals from the OLS regression of 
Equation (1a). 

𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧  
The absolute value of income-increasing discretionary loan loss provisions in year 𝑡 , 
calculated as the absolute value of the negative residuals from the OLS regression of 
Equation (1b). 

𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧  
The absolute value of income-decreasing discretionary loan loss provisions in year 𝑡 , 
calculated as the absolute value of the negative residuals from the OLS regression of 
Equation (1a). 

𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧  
The absolute value of income-decreasing discretionary loan loss provisions in year 𝑡 , 
calculated as the absolute value of the negative residuals from the OLS regression of 
Equation (1b). 

𝐿𝑆𝐴𝑉௧  
A dummy variable that equals 1 if earnings before taxes during year 𝑡 scaled by beginning 
total assets is in the interval between 0 and 0.001, and 0 otherwise. 

  
Main Variable of Interest  
𝐶𝐷𝐿௧ିଵ  Core deposits (or called retail deposits) scaled by total liabilities in year 𝑡 െ 1. 
  
Other Bank-Level 
Variables 

 

𝑆𝐼𝑍𝐸௧  Natural logarithm of total assets in year 𝑡. 
𝐿𝑂𝐴𝑁௧  Total loans scaled by total deposits in year 𝑡. 
𝐶𝐴𝑃𝑅௧  Total liabilities scaled by total equity in year 𝑡. 
𝐸𝐵𝑃௧  Earnings before loan loss provisions during year 𝑡 scaled by beginning total assets. 
𝐿𝐿𝑃௧  Loan loss provisions scaled by total assets in year 𝑡. 
𝐿𝐼𝑄𝑈𝐼𝐷௧  Liquid assets scaled by total assets in year 𝑡. 
𝑉𝑂𝐿𝑅𝑂𝐴௧  Standard deviation of net income scaled by total assets in year 𝑡. 
∆𝐸𝐵𝑃௧  Change in 𝐸𝐵𝑃 in year 𝑡. 
𝑃𝑈𝐵𝐿𝐼𝐶௧  A dummy variable that equals 1 for a public bank, and 0 otherwise. 
𝐵𝐼𝐺4௧  A dummy variable that equals 1 if the bank is audited by a big 4 auditor, and 0 otherwise. 
𝐶𝐿௧  Commercial and industrial loans scaled by total loans in year 𝑡. 
𝑅𝐿௧  Real estate loans scaled by total loans in year 𝑡. 
𝐼𝐿௧  Individual loans scaled by total loans in year 𝑡. 
𝐴𝐿௧  Agriculture loans scaled by total loans in year 𝑡. 
𝐷𝐿௧  Loans to depository institutions scaled by total loans in year 𝑡. 
𝐶𝑂௧  Loan charge-offs scaled by total loans in year 𝑡. 
𝑁𝑃𝐿௧  Non-performing loans scaled by total loans in year 𝑡. 
∆𝑁𝑃𝐿௧  Change in non-performing loans during year 𝑡 scaled by beginning total loans. 
∆𝐿𝑂𝐴𝑁௧  Change in loans during year 𝑡 scaled by beginning total assets. 
𝐿𝐿𝐴௧  Loan loss allowance scaled by total loans in year 𝑡. 
𝐴𝐺𝐸௧  Natural logarithm of 1 plus the number of years since the bank became active. 
𝑀𝑂𝑅𝑇௧  Residential mortgages scaled by total assets in year 𝑡. Residential mortgages include the 

amount of all permanent loans secured by first liens on 1-to-4 family residential properties, 
the amount of all permanent loans secured by junior (i.e., other than first) liens on 1-to-4 
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family residential properties, and the amount of outstanding home equity lines. 
  
Macro-Level Variables  
𝑃𝑂𝑆𝑇௧  A dummy variable that equals 1 for years 2008-2010, and 0 for years 2005-2007. 
∆𝑆𝑇_𝐺𝐷𝑃௧  Change in GDP of the state of the bank’ headquarter during year 𝑡. 
∆𝑆𝑇_𝐻𝑃𝐼௧  Change in the return of the house price index of the state of the bank’ headquarter during 

year 𝑡. 
∆𝑆𝑇_𝑈𝑅௧  Change in unemployment rate of the state of the bank’ headquarter during year 𝑡. 
 



43 

 

Table 1 Descriptive Statistics 

 N Mean Median Q1 Q3 Std. Dev. 
𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  146,343 0.002 0.001 0.000 0.002 0.002 
𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧  146,343 0.001 0.001 0.000 0.001 0.002 
𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧  100,463 0.001 0.001 0.001 0.002 0.001 
𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧  81,504 0.001 0.001 0.000 0.001 0.001 
𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧  45,880 0.003 0.001 0.000 0.003 0.004 
𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧  64,839 0.001 0.001 0.000 0.001 0.002 
𝐿𝑆𝐴𝑉௧  146,343 0.063 0.000 0.000 0.000 0.243 
𝐶𝐷𝐿௧ିଵ  146,343 0.812 0.832 0.748 0.897 0.112 
𝑆𝐼𝑍𝐸௧  146,343 11.529  11.434  10.699  12.244  1.184  
𝐿𝑂𝐴𝑁௧  146,343 0.729  0.736  0.606 0.857  0.197  
𝐶𝐴𝑃𝑅௧  146,343 0.896  0.904  0.883  0.918  0.033  
𝐸𝐵𝑃௧  146,343 0.006  0.005  0.003  0.007  0.005  
𝐿𝐿𝑃௧ିଵ  146,343 0.002  0.001  0.000  0.002  0.003  
𝐿𝐼𝑄𝑈𝐼𝐷௧  146,343 0.058  0.043  0.030  0.066  0.048  
𝑉𝑂𝐿𝑅𝑂𝐴௧  146,343 0.010  0.002  0.001  0.003  0.651  
∆𝐸𝐵𝑃௧ାଵ  146,343 0.000 0.000 -0.001 0.001 0.005 
𝑃𝑈𝐵𝐿𝐼𝐶௧  146,343 0.023  0.000  0.000  0.000  0.149  
𝐵𝐼𝐺4௧  146,343 0.015 0.000 0.000 0.000 0.123 
 
Table 1 provides the descriptive statistics for all variables used in the analysis. Continuous variables are winsorized at 
top and bottom 1%. Definitions of the variables are provided in Appendix. 
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Table 2 Pearson Correlation Matrix 

Panel A: Pearson Correlation between Variables Used in the Regressions 
  8 9 10 11 12 13 14 15 16 17 18 
1 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧  -0.138  0.033  0.042  -0.046  0.071  0.287  0.075  0.007  -0.104  -0.009  0.016  
2 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧  -0.107  -0.012  0.005  -0.043  0.026  0.264  0.072  0.011  -0.078  -0.014  0.008  
3 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧  -0.141  0.062  0.008  -0.087  -0.068  0.125  0.115  -0.002  0.027  -0.003  0.028  
4 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧  -0.068  -0.033  -0.048  -0.056  -0.045  0.217  0.086  0.002  -0.005  -0.021  0.008  
5 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧  -0.169  0.028  0.062  -0.042  0.118  0.321  0.088  0.013  -0.151  -0.017  0.008  
6 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧  -0.147  0.012  0.059  -0.031  0.074  0.298  0.060  0.016  -0.134  -0.007  0.011  
7 𝐿𝑆𝐴𝑉௧  -0.028  -0.073  -0.029  -0.013  -0.148  0.035  0.061  0.000  0.041  -0.011  -0.011  
8 𝐶𝐷𝐿௧ିଵ  1.000  -0.370  -0.397  -0.018  0.014  -0.158  0.074  -0.011  0.010  -0.083  -0.094  
9 𝑆𝐼𝑍𝐸௧   1.000  0.324  0.146  0.131  0.091  -0.164  0.010  -0.034  0.233  0.221  
10 𝐿𝑂𝐴𝑁௧    1.000  0.103  -0.126  0.077  -0.208  0.014  -0.029  0.096  0.071  
11 𝐶𝐴𝑃𝑅௧     1.000  -0.104  -0.004  -0.044  0.007  0.012  0.033  -0.009  
12 𝐸𝐵𝑃௧      1.000  -0.015  -0.084  0.002  -0.453  -0.009  0.012  
13 𝐿𝐿𝑃௧ିଵ       1.000  0.068  0.010  -0.002  0.008  0.020  
14 𝐿𝐼𝑄𝑈𝐼𝐷௧        1.000  -0.001  0.027  -0.039  -0.019  
15 𝑉𝑂𝐿𝑅𝑂𝐴௧         1.000  0.000  -0.002  0.000  
16 ∆𝐸𝐵𝑃௧ାଵ          1.000  -0.004  -0.003  
17 𝑃𝑈𝐵𝐿𝐼𝐶௧           1.000 0.113  
18 𝐵𝐼𝐺4௧            1.000  
 
Panel B: Pearson Correlation between Time Series of Core Deposits and Wholesale Funds 
  2 3 4 6 7 8 
1 𝐶𝐷௧ାଵ  0.966 0.906 0.838    
2 𝐶𝐷௧  1.000 0.952 0.879    
3 𝐶𝐷௧ିଵ   1.000 0.942    
4 𝐶𝐷௧ିଶ    1.000    
5 𝑊𝐹௧ାଵ     0.937 0.842 0.751 
6 𝑊𝐹௧     1.000 0.931 0.829 
7 𝑊𝐹௧ିଵ      1.000 0.924 
8 𝑊𝐹௧ିଶ       1.000 
 
Table 2 provides the Pearson correlation Matrix. Panel A provides the Pearson correlation for variables used in the regressions. Panel B provides the 
Pearson correlation for time series of core deposits (unscaled) and wholesale funds (unscaled). Continuous variables are winsorized at top and bottom 1%. 
Bold numbers are significant at the 5% level, based on a two-tailed test. Definitions of the variables are provided in Appendix. 
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Table 3 Univariate Tests 

 Low CDL  
Bank-Years 

High CDL  
Bank-Years 

Difference Test of Difference 
(t-Statistic) 

Mean 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 0.0018 0.0014 0.0004 33.77*** 
Mean 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 0.0013 0.0010 0.0003 27.03*** 
Mean 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧ 0.0013 0.0011 0.0002 31.86*** 
Mean 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐵௧ 0.0011 0.0010 0.0002 13.01*** 
Mean 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐴௧ 0.0030 0.0021 0.0009 23.01*** 
Mean 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ 0.0014 0.0011 0.0003 25.19*** 
Mean 𝐿𝑆𝐴𝑉௧  0.0693 0.0563 0.0130 10.24*** 
 
Table 3 compares the differences in the mean values of earnings quality measures between banks with low CDL and 
those with high CDL. Continuous variables are winsorized at top and bottom 1%. *, **, *** denote significance at the 
10%, 5%, and 1% levels, respectively, based on a two-tailed test. Definitions of the variables are provided in Appendix. 
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Table 4 Estimation of Discretionary Loan Loss Provisions (DLLP) 

Panel A: Estimation of DLLP Using Equation (1a) 

 
Dependent Variable = 𝐿𝐿𝑃௧ 

(1) 
Variable Coefficient t-Statistic 
Intercept 0.0004 1.67* 
∆𝑁𝑃𝐿௧ାଵ  0.004 3.26** 
∆𝑁𝑃𝐿௧  0.049 36.54*** 
∆𝑁𝑃𝐿௧ିଵ  0.044 38.75*** 
∆𝑁𝑃𝐿௧ିଶ  0.031 33.25*** 
𝑆𝐼𝑍𝐸௧ିଵ  0.0001 4.21*** 
∆𝐿𝑂𝐴𝑁௧  0.002 21.48*** 
∆𝑆𝑇_𝐺𝐷𝑃௧  -0.00003 -6.06 *** 
∆𝑆𝑇_𝐻𝑃𝐼௧  -0.00002 -18.93*** 
∆𝑆𝑇_𝑈𝑅௧  0.0001 4.07*** 
State & Year Fixed Effects Yes  
   
N 148,803  
Adj. 𝑅ଶ 0.171  
 
Panel B: Estimation of DLLP Using Equation (1b) 

 
Dependent Variable = 𝐿𝐿𝑃௧ 

(1) 
Variable Coefficient t-Statistic 
Intercept 0.0002 1.36 
𝐿𝑂𝐴𝑁௧  0.001 10.29*** 
∆𝐿𝑂𝐴𝑁௧  0.002 31.31*** 
𝐿𝐿𝐴௧ିଵ  -0.022 -14.81*** 
𝐶𝑂௧  0.776 122.23*** 
𝑁𝑃𝐿௧ିଵ  0.020 22.22*** 
∆𝑁𝑃𝐿௧  0.036 28.01*** 
𝐶𝐿௧  -0.001 -5.18*** 
𝑅𝐿௧  -0.001 -9.86*** 
𝐼𝐿௧  -0.0001 -0.36 
𝐴𝐿௧  -0.001 -9.31*** 
𝐷𝐿௧  -0.012 -5.12*** 
State & Year Fixed Effects Yes  
   
N 166,900  
Adj. 𝑅ଶ 0.594  
 
Table 4 provides the OLS regression results of estimating DLLP, with Panel A using Equation (1a) and Panel B using 
Equation (1b), respectively. Continuous variables are winsorized at top and bottom 1%. *, **, *** denote significance 
at the 10%, 5%, and 1% levels, respectively, based on a two-tailed test. Standard errors are clustered at the bank level. 
Definitions of the variables are provided in Appendix. 
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Table 5 Earnings Quality and Bank Funding Structure 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

 (2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.012  13.71***  0.007  10.95***  
𝐶𝐷𝐿௧ିଵ  -0.001  -11.48***  -0.001  -14.82***  
𝑆𝐼𝑍𝐸௧  -0.001  -10.37***  -0.001  -8.02***  
𝑆𝐼𝑍𝐸௧

ଶ  0.00004  9.54***  0.00002  6.91***  
𝐿𝑂𝐴𝑁௧  0.00002  0.43  -0.0001  -4.35***  
𝐶𝐴𝑃𝑅௧  -0.001  -3.03***  -0.001  -5.81***  
𝐸𝐵𝑃௧  0.023  5.92***  -0.0002  -0.10  
𝐿𝐿𝑃௧ିଵ  0.157  32.55***  0.107  42.49***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001  5.53***  0.0005  3.40***  
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.00001  3.47***  0.00002  4.28***  
∆𝐸𝐵𝑃௧ାଵ  -0.041  -14.81***  -0.027  -15.70***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002  -4.67***  -0.0001  -3.10***  
𝐵𝐼𝐺4௧  -0.0001  -1.11  0.00002  0.42  
Bank, State & Year Effects Yes  Yes  
     
N 146,343  146,343  
Adj. 𝑅ଶ 0.178  0.132  
 
Table 5 provides the regression results for the regression of earnings management on lagged CDL. Continuous variables 
are winsorized at top and bottom 1%. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively, based 
on a two-tailed test. Standard errors are clustered at the bank level. Definitions of the variables are provided in 
Appendix.  
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Table 6 Instrumental Variable Analysis of Earnings Quality and Bank Funding Structure 

Panel A: First-Stage Regression Results to Predict CDL 
 Dependent Variable = 𝐶𝐷𝐿௧ 
Variable Coefficient t-Statistic 
Intercept 0.597 10.28***  
𝐴𝐺𝐸௧  0.019 22.55*** 
𝑆𝐼𝑍𝐸௧  0.026 2.96***  
𝑆𝐼𝑍𝐸௧

ଶ   -0.002 -4.61***  
𝐿𝑂𝐴𝑁௧  -0.145 -30.59***  
𝐶𝐴𝑃𝑅௧  -0.004 -0.14  
𝐸𝐵𝑃௧  -0.842 -4.74***  
𝐿𝐿𝑃௧ିଵ  -1.718 -12.14***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.160  11.36***  
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.001  1.25  
∆𝐸𝐵𝑃௧ାଵ  -0.625  -6.61***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.001  -0.16  
𝐵𝐼𝐺4௧  0.011  2.38**  
Bank, State & Year Effects Yes  
   
N 146,343  
Adj. 𝑅ଶ 0.414  
 
Panel B: Second-Stage Regression Results for DLLP 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.014 14.66*** 0.010  13.32***  
𝑃𝑅𝐸𝐷_𝐶𝐷𝐿௧ିଵ  -0.004 -7.66*** -0.004  -10.69***  
𝑆𝐼𝑍𝐸௧  -0.001 -9.98*** -0.001  -7.45***  
𝑆𝐼𝑍𝐸௧

ଶ   0.00004 8.79*** 0.00002  5.75***  
𝐿𝑂𝐴𝑁௧  -0.0005 -4.66*** -0.001  -9.36***  
𝐶𝐴𝑃𝑅௧  -0.001 -3.24*** -0.001 -6.18***  
𝐸𝐵𝑃௧  0.020 5.21*** -0.003 -1.31  
𝐿𝐿𝑃௧ିଵ  0.151 30.41*** 0.100  37.87***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.002 7.11*** 0.001  6.05***  
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.00001 3.04*** 0.00002 5.00***  
∆𝐸𝐵𝑃௧ାଵ  -0.043 -15.36*** -0.029 -16.64***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002 -4.72*** -0.0001  -3.20***  
𝐵𝐼𝐺4௧  -0.0001 -0.80 0.00004  0.89  
Bank, State & Year Effects Yes  Yes  
     
N 146,343  146,343  
Adj. 𝑅ଶ 0.176  0.130  
 
Table 6 provides the regression results for the instrumental variable analysis. Panel A provides the first-stage regression 
results of predicting CDL. Panel B provides the second-stage regression results of DLLP on predicted CDL. Continuous 
variables are winsorized at top and bottom 1%. *, **, *** denote significance at the 10%, 5%, and 1% levels, 
respectively, based on a two-tailed test. Standard errors are clustered at the bank level. Definitions of the variables are 
provided in Appendix.  
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Table 7 Retail Deposit Stability, Bank Funding Structure, and Earnings Quality 

Panel A: Subsample of Banks with Top Decile Retail Deposit Stability 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.009  5.19***  0.006  5.00***  
𝐶𝐷𝐿௧ିଵ  -0.002  -6.92***  -0.001  -7.58***  
𝑆𝐼𝑍𝐸௧  -0.001  -3.39***  -0.0003  -1.96***  
𝑆𝐼𝑍𝐸௧

ଶ   0.00003  2.93***  0.00001  1.24  
𝐿𝑂𝐴𝑁௧  -0.0002  -2.05**  -0.0003  -3.48***  
𝐶𝐴𝑃𝑅௧  0.001  0.78  -0.0003  -0.66  
𝐸𝐵𝑃௧  0.010  1.30  -0.008  -1.55  
𝐿𝐿𝑃௧ିଵ  0.150  12.30***  0.102  14.04***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001  2.49**  0.0002  0.45  
𝑉𝑂𝐿𝑅𝑂𝐴௧  -0.0002  -1.20  -0.0001  -0.51  
∆𝐸𝐵𝑃௧ାଵ  -0.033  -4.27***  -0.023  -4.45***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  0.00003  0.19  0.0001  0.76  
𝐵𝐼𝐺4௧  -0.0001  -0.95  0.00004  0.42  
Bank, State & Year Effects Yes  Yes  
     
N 14,624  14,624  
Adj. 𝑅ଶ 0.153  0.124  
 
Panel B: Subsample of Banks with Bottom Decile Retail Deposit Stability 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.015  6.36***  0.007  5.00  
𝐶𝐷𝐿௧ିଵ  -0.0001  -0.19  0.0003  1.94*  
𝑆𝐼𝑍𝐸௧  -0.002  -4.19***  -0.0003  -1.40  
𝑆𝐼𝑍𝐸௧

ଶ   0.0001  4.34***  0.00001  1.56  
𝐿𝑂𝐴𝑁௧  0.0005  2.77***  -0.00001  -0.10  
𝐶𝐴𝑃𝑅௧  -0.004  -4.58***  -0.005  -7.49***  
𝐸𝐵𝑃௧  0.040  5.27***  0.004  0.83  
𝐿𝐿𝑃௧ିଵ  0.139  14.66***  0.086  15.27***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001  1.34  0.0005  1.16  
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.00002  1.72*  0.00004  6.95***  
∆𝐸𝐵𝑃௧ାଵ  -0.028  -4.48***  -0.028  -6.82***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0005  -3.45***  -0.0003  -2.88***  
𝐵𝐼𝐺4௧  -0.000002  -0.01  0.0002  1.31  
Bank, State & Year Effects Yes  Yes  
     
N 14,624  14,624  
Adj. 𝑅ଶ 0.194  0.130  
 
Table 7 provides the regression results of DLLP on lagged CDL. Panel A provides the regression results for banks with 
top decile retail deposit stability. Panel B provides the regression results for banks with bottom decile retail deposit 
stability. Continuous variables are winsorized at top and bottom 1%. *, **, *** denote significance at the 10%, 5%, and 
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1% levels, respectively, based on a two-tailed test. Standard errors are clustered at the bank level. Definitions of the 
variables are provided in Appendix. 
  



51 

 

Table 8 Change in Deposit Insurance Limit, Bank Funding Structure, and Earnings Quality 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.011  6.74***  0.005  4.63*** 
𝐶𝐷𝐿௧ିଵ  -0.001  -4.24***  -0.0004  -4.45*** 
𝐶𝐷𝐿௧ିଵ ∗ 𝑃𝑂𝑆𝑇௧  -0.002  -6.06***  -0.001  -7.16*** 
𝑆𝐼𝑍𝐸௧  -0.001  -3.65***  -0.0001  -0.93 
𝑆𝐼𝑍𝐸௧

ଶ   0.00004  3.40***  0.00003  0.53 
𝐿𝑂𝐴𝑁௧  -0.0002  -2.39**  -0.0001  -1.65* 
𝐶𝐴𝑃𝑅௧  -0.0003  -0.53  -0.001 -1.96** 
𝐸𝐵𝑃௧  -0.014  -1.94**  -0.027  -6.28*** 
𝐿𝐿𝑃௧ିଵ  0.158  18.70***  0.108  21.51*** 
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001  3.48***  0.001  2.66*** 
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.00003 5.14***  0.00003 13.86*** 
∆𝐸𝐵𝑃௧ାଵ  -0.057  -10.45***  -0.038  -11.34*** 
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002  -1.93*  -0.0001  -1.63 
𝐵𝐼𝐺4௧  -0.0001  -0.96  0.00003  0.67 
Bank, State & Year Effects Yes  Yes  
     
N 38,523  38,523  
Adj. 𝑅ଶ 0.204  0.176  
 
Table 8 provides the OLS regression results of DLLP on lagged CDL. Continuous variables are winsorized at top and 
bottom 1%. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively, based on a two-tailed test. 
Standard errors are clustered at the bank level. Definitions of the variables are provided in Appendix. 
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Table 9 Alternative Measures of Earnings Quality and Bank Funding Structure 

Panel A: Regression Results for Income-Increasing DLLP 

 
Dependent Variable = 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐼𝐼𝐷𝐿𝐿𝑃_𝐴௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.006 15.33*** 0.007 10.31*** 
𝐶𝐷𝐿௧ିଵ  -0.0004 -8.54*** -0.001 -10.82*** 
𝑆𝐼𝑍𝐸௧  -0.0003 -5.33*** -0.001 -6.24*** 
𝑆𝐼𝑍𝐸௧

ଶ   0.00001 5.45*** 0.00002 5.79*** 
𝐿𝑂𝐴𝑁௧  -0.0002 -9.22*** -0.0004 -8.89*** 
𝐶𝐴𝑃𝑅௧  -0.002 -13.90*** -0.002 -8.42*** 
𝐸𝐵𝑃௧  -0.018 -13.43*** -0.016 -6.91*** 
𝐿𝐿𝑃௧ିଵ  0.005 2.73*** 0.079 25.53*** 
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.0002 2.50** 0.0003 1.68* 
𝑉𝑂𝐿𝑅𝑂𝐴௧  -0.00001 -2.38** 0.000004 1.02 
∆𝐸𝐵𝑃௧ାଵ  -0.005 -4.29*** -0.011 -5.70*** 
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0001 -4.22*** -0.0001 -3.58*** 
𝐵𝐼𝐺4௧  0.00001 0.22 0.00001 0.29 
Bank, State & Year Effects Yes  Yes  
     
N 100,463  81,504  
Adj. 𝑅ଶ 0.305  0.106  
 
Panel B: Regression Results for Income-Decreasing DLLP 

 
Dependent Variable = 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐼𝐷𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.018  9.62*** 0.007 8.26*** 
𝐶𝐷𝐿௧ିଵ  -0.002  -9.72*** -0.001 -10.87*** 
𝑆𝐼𝑍𝐸௧  -0.002  -8.72*** -0.001 -5.57*** 
𝑆𝐼𝑍𝐸௧

ଶ   0.0001  7.69*** 0.00002 4.21*** 
𝐿𝑂𝐴𝑁௧  0.0001  0.87 0.00003 0.54 
𝐶𝐴𝑃𝑅௧  0.001  1.03 -0.0003 -0.93 
𝐸𝐵𝑃௧  0.048  7.10*** 0.012 3.81*** 
𝐿𝐿𝑃௧ିଵ  0.209  29.49*** 0.120 31.83*** 
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.003  5.21*** 0.001 3.51*** 
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.00002 3.98*** 0.00002 5.44*** 
∆𝐸𝐵𝑃௧ାଵ  -0.067  -12.35*** -0.041 -14.79*** 
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0003  -2.67*** -0.0001 -1.14 
𝐵𝐼𝐺4௧  -0.0003  -2.08** -0.00001 -0.18 
Bank, State & Year Effects Yes  Yes  
     
N 45,880  64,839  
Adj. 𝑅ଶ 0.217  0.184  
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Table 9 (Continued) 

Panel C: Regression Results for Loss Avoidance 

 
Dependent Variable = 𝐿𝑆𝐴𝑉௧ 

(1) 
Variable Coefficient t-Statistic 
Intercept 3.195  5.59***  
𝐶𝐷𝐿௧ିଵ  -0.617  -7.97***  
𝑆𝐼𝑍𝐸௧  -0.584  -6.14***  
𝑆𝐼𝑍𝐸௧

ଶ   0.017  4.25***  
𝐿𝑂𝐴𝑁௧  -0.530  -11.56***  
𝐶𝐴𝑃𝑅௧  0.857  3.75***  
𝐸𝐵𝑃௧  -55.528  -26.79***  
𝐿𝐿𝑃௧ିଵ  10.351  6.14***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  -0.156  -1.12  
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.002  1.68*  
∆𝐸𝐵𝑃௧ାଵ  -8.914  -6.17***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.006  -0.12  
𝐵𝐼𝐺4௧  -0.062  -0.97  
Bank, State & Year Effects Yes  
   
N 146,343  
Pseudo. 𝑅ଶ 0.110  
 
Panel D: Regression Results for Income-Smoothing Test 

 
Dependent Variable = 𝐿𝐿𝑃௧ 

(1) 
Variable Coefficient t-Statistic 
Intercept 0.008  6.67***  
𝐸𝐵𝑃௧  0.179  6.20***  
𝐶𝐷𝐿௧ିଵ  -0.001  -5.54***  
𝐸𝐵𝑃௧ ∗ 𝐶𝐷𝐿௧ିଵ  -0.089  -2.62***  
𝑆𝐼𝑍𝐸௧  -0.002  -11.06***  
𝑆𝐼𝑍𝐸௧

ଶ   0.000  10.71***  
𝐿𝑂𝐴𝑁௧  0.002  18.69***  
∆𝐿𝑂𝐴𝑁௧  0.002  9.57***  
𝐿𝐿𝑃௧ିଵ  0.252  39.06***  
𝑁𝑃𝐿௧ିଵ  0.017  13.72***  
∆𝑁𝑃𝐿௧  0.0002  1.92***  
𝐶𝐴𝑃𝑅௧  0.003  6.48***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002 -2.81***  
𝐵𝐼𝐺4௧  -0.00003 -0.33  
Bank, State & Year Effects Yes  
   
N 146,343  
Adj. 𝑅ଶ 0.219  
 
Table 9 provides the regression results using alternative measures of earnings quality. Panels A and B provide the OLS 
regression results of income-increasing and income-decreasing DLL on core deposits, respectively. Panel C provides 
the probit regression results of loss avoidance on core deposits. Panel D provides the OLS regression results of income 
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smoothing on core deposits. Continuous variables are winsorized at top and bottom 1%. *, **, *** denote significance 
at the 10%, 5%, and 1% levels, respectively, based on a two-tailed test. Standard errors are clustered at the bank level. 
Definitions of the variables are provided in Appendix.  
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Table 10 Earnings Quality and Bank Funding Structure in Different Sample Periods 

Panel A: Pre-Crisis Period 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.012 13.57*** 0.008 12.47*** 
𝐶𝐷𝐿௧ିଵ  -0.001 -7.91*** -0.001 -10.80*** 
𝑆𝐼𝑍𝐸௧  -0.001 -10.77*** -0.001 -10.28*** 
𝑆𝐼𝑍𝐸௧

ଶ   0.00005 9.87*** 0.00003 9.07*** 
𝐿𝑂𝐴𝑁௧  0.0002 3.70*** -0.0001 -2.67*** 
𝐶𝐴𝑃𝑅௧  -0.001 -4.24*** -0.002 -7.24*** 
𝐸𝐵𝑃௧  0.046 11.47*** 0.017 8.19*** 
𝐿𝐿𝑃௧ିଵ  0.153 26.37*** 0.098 34.46*** 
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001 3.77*** 0.001 3.37*** 
𝑉𝑂𝐿𝑅𝑂𝐴௧  -0.00001 -2.53** 0.000002 0.72 
∆𝐸𝐵𝑃௧ାଵ  -0.031 -10.85*** -0.020 -11.48*** 
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002 -5.43*** -0.0001 -2.69*** 
𝐵𝐼𝐺4௧  -0.0001 -2.78*** -0.0001 -2.54** 
Bank, State & Year Effects Yes  Yes  
     
N 109,566  109,566  
Adj. 𝑅ଶ 0.151  0.102  
 
Panel B: Crisis Period 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.009  3.85***  0.004  2.49**  
𝐶𝐷𝐿௧ିଵ  -0.002  -5.89***  -0.001  -7.35**  
𝑆𝐼𝑍𝐸௧  -0.001  -2.23**  -0.00004  -0.18  
𝑆𝐼𝑍𝐸௧

ଶ   0.00003  2.10**  -0.000001  -0.07  
𝐿𝑂𝐴𝑁௧  -0.0004  -2.59***  -0.00005  -0.47  
𝐶𝐴𝑃𝑅௧  0.001  0.72  -0.0005  -0.75  
𝐸𝐵𝑃௧  -0.008  -0.84  -0.029  -4.71***  
𝐿𝐿𝑃௧ିଵ  0.199  13.75***  0.129  15.59***  
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001  1.47  0.0004  0.99  
𝑉𝑂𝐿𝑅𝑂𝐴௧  0.00004  8.55***  0.00004  8.79***  
∆𝐸𝐵𝑃௧ାଵ  -0.061  -9.05***  -0.043  -10.28***  
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002  -1.13  -0.0001  -0.65  
𝐵𝐼𝐺4௧  -0.0001  -0.50  0.00005  0.50  
Bank, State & Year Effects Yes  Yes  
     
N 19,009  19,009  
Adj. 𝑅ଶ 0.178  0.154  
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Table 10 (Continued) 

Panel C: Post-Crisis Period 

 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐴௧ 

(1) 
Dependent Variable = 𝐴𝐵𝑆𝐷𝐿𝐿𝑃_𝐵௧ 

(2) 
Variable Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.009 4.20*** 0.012 13.57*** 
𝐶𝐷𝐿௧ିଵ  -0.001 -5.86*** -0.001 -7.91*** 
𝑆𝐼𝑍𝐸௧  -0.001 -2.82*** -0.001 -10.77*** 
𝑆𝐼𝑍𝐸௧

ଶ   0.00003 2.60*** 0.00005 9.87*** 
𝐿𝑂𝐴𝑁௧  -0.0004 -2.95*** 0.0002 3.70*** 
𝐶𝐴𝑃𝑅௧  0.001 1.64 -0.001 -4.24*** 
𝐸𝐵𝑃௧  -0.027 -2.84*** 0.046 11.47*** 
𝐿𝐿𝑃௧ିଵ  0.113 14.44*** 0.153 26.37*** 
𝐿𝐼𝑄𝑈𝐼𝐷௧  0.001 3.55*** 0.001 3.77*** 
𝑉𝑂𝐿𝑅𝑂𝐴௧  -0.000001 -0.39 -0.00001 -2.53** 
∆𝐸𝐵𝑃௧ାଵ  -0.035 -4.36*** -0.031 -10.85*** 
𝑃𝑈𝐵𝐿𝐼𝐶௧  -0.0002 -1.58 -0.0002 -5.43*** 
𝐵𝐼𝐺4௧  0.0001 0.69 -0.0001 -2.78*** 
Bank, State & Year Effects Yes  Yes  
     
N 17,786  17,786  
Adj. 𝑅ଶ 0.140  0.128  
 
Table 10 provides the OLS regression results of DLLP on CDL in different sample periods. Panels A, B, and C provide 
the results for pre-crisis, crisis, and post-crisis periods, respectively. Continuous variables are winsorized at top and 
bottom 1%. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively, based on a two-tailed test. 
Standard errors are clustered at the bank level. Definitions of the variables are provided in Appendix. 
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Figure 1 Path Analysis of the Relations among Funding Structure, Mediating Variable, and Earnings Quality 

Source Variable Mediating Variable Outcome Variable 
 
 

 
 

 
Figure 1 provides the path analysis of the relations between the funding structure variable CDL and the bank earnings 
quality variable ABSDLLP: the direct effect between the two variables, and the indirect effect through mortgage lending 
(MORT). *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively, based on a two-tailed test. 
Definitions of the variables are provided in Appendix. 
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