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Abstract 
 

We examine the lending behaviors of US commercial banks around the 2008 financial crisis. 

Before the crisis, risky banks showed higher lending ratios, but relatively sound banks 

(prudent banks) showed more aggressive lending behaviors and higher excess loan growth 

rates than risky banks. Specifically, prudent banks showed higher excess growth rates of 

loans to households than risky banks. Prudent banks also approved more mortgage loan 

applications than risky banks did. Such aggressive lending led to higher non-performing loan 

ratios and lower profitability over time. Analyses using bank attributes to form a prudence 

index confirm the results. 
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1.   Introduction 

Before the 2008 financial crisis, the US banking sector sharply increased its bank loans 

and aggregate credit supply (Schularick and Taylor, 2012), especially via newly-originated 

loans to risky households with subprime credit ratings (Dell'Ariccia, Igan, and Laeven, 2008; 

Demyanyk and Hemert, 2011). An increase in aggregate loans increases asset prices, and a 

sharp fall in asset prices can trigger a financial crisis (Bernanke and Lown 1991; Herring and 

Wachter 1999; Peek and Rosengren 2000; Ivashina and Scharfstein, 2010). As 

non-performing loans accumulate (Saba, Kouser and Azeem, 2012; Lu and Whidbee, 2013), 

banks fail.   

While risky banks sharply increase credit supply and drive system-wide instability, the 

behaviors and performances of relatively safe banks before a crisis is understudied. Scattered 

piecemeal findings from past studies suggest that sound banks also took excessive risks and 

increased their risky lending faster during an asset bubble period before a crisis. For example, 

well-capitalized banks, such as merged banks and bank holding companies, tend to take more 

risks and lend more relative to their capital (Demsetz and Strahan, 1997; Camara et al., 2013; 

IMF Global Financial Stability Report, 2009). Furthermore, banks with advanced risk 

management hold less capital and invest more aggressively in risky and illiquid loans (Froot 

et al. 1993; Froot and Stein, 1998; Cebenoyan and Strahan, 2004). Also, profitable banks can 

accumulate their capital, thereby increasing their leverage (Martynova, Ratnovski, and Vlahu, 

2015) or reducing the binding constraints of their capital requirements (Calem and Rob, 

1999; Perotti et al., 2011) In both cases, these profitable banks with larger lending capacity 

can become less risk averse and take more and riskier projects to generate profits (Calem and 

Rob, 1999; Perotti et al., 2011, Martynova, Ratnovski, and Vlahu, 2015).  
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However, few studies systematically test whether sound banks aggressively increased 

their lending before a crisis.1 Hence, we examine whether relatively sound banks (which we 

measure via a prudence index based on bank characteristics) increase their lending (especially 

to riskier borrowers) compared to other banks, thereby taking excessive risks and increasing 

its proportion of non-performing loans during an asset bubble period before a crisis,. When a 

bank aggressively increases its lending to riskier, less profitable borrowers, its performance 

can fall before a financial bubble bursts. We further analyze whether bank lending behaviors 

differ across types of borrowers (i.e., households and commercial borrowers), whether 

prudent banks approve household mortgage loan applications at higher rates, and whether 

their lending behaviors are related to their performance.  

Based on the quarterly information of all commercial banks in the US from 2001 to 2014, 

our study shows that before the crisis, banks with a higher prudence index have lower levels 

of risk (lower loan ratios). However, prudent banks show higher excess loan growth rates, 

suggesting increases in risk exposures. This high growth in loans is driven by lending to 

households rather than commercial or industrial borrowers. After the 2008 crisis, the growth 

rates of household mortgage loans of prudent banks sharply decreased. Banks with higher 

prudence indices and excessive lending also have rising non-performing loan (NPL) ratios 

and decreasing profitability over time. In sum, our results suggest that prudent banks made 

more excessive loans to riskier household borrowers than before.  

Analyses using a prudence index confirms the above results. Banks with higher capital 

adequacy ratio (e.g., higher BIS ratio), higher stability in funding (e.g., higher core deposit 

                                                      
1 Some studies examine the lending behaviors of a few large banks during a banking crisis. 

Banks with better access to deposit financing reduce lending less during the 2008 crisis 

(Ivashina and Scharfstein, 2010; Cornett, McNutt, Strahan and Tehranian, 2011). 
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ratio), or lower NPL ratio show higher growth of excessive loans, while risky banks with low 

capital, high non-performing loans, or low profitability show higher lending ratios.  

In addition, prudent banks show higher approval rates for household mortgage loan 

applications than risky banks. As banks can securitize and sell their loans to other financial 

institutions, balance sheet information may not reflect actual loan making decisions of banks. 

In contrast, analyzing loan approval rates mitigates such problems and reflects the actual 

lending decisions of banks.  

Our results suggest that the risk-taking behavior of relatively safe banks can be an early 

indicator of a financial crisis. While the risk level of sound banks is lower than that of risky 

banks, sound banks also increase their exposure to risks during the asset-bubble period before 

a crisis. So, excessive lending by sound banks (not only that of a few large banks and bank 

holding companies) can serve as an early warning of a looming financial crisis. In addition, 

this finding contradicts the conventional belief that sound banks take fewer risks and are less 

likely to face failure/insolvency. Prudent banks increase their risk exposure by lending to 

new, riskier borrowers, exploiting lower financing constraints and higher capacities for more 

lending. Hence, our findings suggest the importance of macro-prudential regulations for 

financial stability.   

The rest of the paper proceeds as follows. Section 2 reviews related literature. Section 3 

presents our hypotheses. Section 4 describes the data and methodology used in our analysis, 

and Section 5 presents the empirical results and discusses them. Finally, Section 6 concludes. 

 

2.   Related Literature on Bank Lending Behavior and its Consequences 

A shock to the banking sector triggered the 2008 financial crisis (Brunnermeier, 2009; 

Acharya and Naqvi, 2012). Prior to the crisis, the banking sector became vulnerable to a 

shock for two reasons. One, bank credit and new loans rose dramatically before the crisis 
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(Chari, Christiano and Kehoe, 2008; Ivashina and Scharfstein, 2010). As past studies showed, 

large aggregate bank loans can portend an upcoming banking crisis (Acharya and Naqvi, 

2012). Two, banks made loans to riskier borrowers before the crisis. Using mortgage loan-

level data, Demyanyk and Hemert (2011) showed that the total number and amount of 

originated loans increased, and that the quality of loans deteriorated from 2001 to 2006. 

Banks with higher debt growth had lower interest income and lower capital ratios, both 

indicating poorer performance (Foos, Norden and Weber, 2010), so they were more likely to 

fail (Fahlenbrach, Prilmeier and Stulz, 2016). 

Past studies show that bank capital, risk management, and profitability can affect their 

lending decisions. First, merged banks or bank holding companies with more capital can 

further increase their lending (Demsetz and Strahan, 1997; Akhavein et al. 1997). Second, 

banks with advanced risk management can take more risks and supply more credit. For 

example, active risk management or better ability to manage credit risks can allow banks to 

hold less capital and invest more aggressively in risky and illiquid loans (Froot et al. 1993; 

Froot and Stein, 1998; Cebenoyan and Strahan, 2004). Indeed, banks with more capital took 

more risks before the 2008 crisis (Camara et al. 2013) but did not improve their performance 

during the 2008 crisis (Huang and Ratnovski, 2009). Also, banks that required an intervention 

during the crisis had higher capital ratios than other banks did (Global Financial Stability 

Report, 2009). Third, contrary to the charter value argument (Keeley, 1990; Demsetz et al., 

1996; Repullo, 2004), profitable banks can lend more and take more risks, which damages 

their charter values. As profitable core businesses enable banks to borrow more (Martynova, 

Ratnovski, and Vlahu, 2015), they can accumulate more capital to satisfy higher bank capital 

requirements (Blum, 1999; Hellmann et al., 2000; Matutes and Vives, 2000), become less 

risk averse (Calem and Rob, 1999; Perotti et al., 2011), and take larger-scale risks in non-core 

https://scholar.google.co.kr/citations?user=x6t-G-gAAAAJ&hl=ko&oi=sra
https://scholar.google.co.kr/citations?user=x6t-G-gAAAAJ&hl=ko&oi=sra
https://scholar.google.co.kr/citations?user=Jz0-RSMAAAAJ&hl=ko&oi=sra
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activities. In short, past studies suggest that banks with more capital, better risk management, 

or higher profits can take more risks.  

Excessive aggregate lending often yields poor bank performance. Cross-country analysis 

shows that high loan growth rates before the global crisis led to more loan loss provisions, 

lower relative interest income, and lower capital ratios (Foos, Norden and Weber, 2010). 

Furthermore, excessive lending can increase bank failures (Fahlenbrach, Prilmeier and Stulz, 

2016). Excessive loan growth followed by poor bank performance suggests that banks 

extended their lending to new, higher-risk borrowers. Hence, excessive risk-taking can drive 

excessive loan growth.  

Studies suggest that banks’ lending practices change during a financial crisis. After the 

onset of the 2008 financial crisis, banks both reduced their lending to corporate borrowers 

(Ivashina and Scharfstein, 2010; Chari, Christiano and Kehoe, 2008) and raised their loan 

prices (Santos, 2011), causing corporations to lower their corporate investment in the US 

(Duchin, Ozbas and Sensoy, 2010). During the crisis, banks with higher exposure to liquidity 

risks showed lower loan growth rates, whereas banks with stable sources of financing (such 

as deposits rather than wholesale financing) continued to lend more relative to other banks 

(Cornett, McNutt, Strahan and Tehranian, 2011). Hence, the lending and risk taking 

behaviors of different banks changed in different ways during a crisis.  

3. Hypothesis Development  

In our study, bank prudence denotes the underlying latent factor of banks’ large lending 

capacity and relative ability to withstand external unfavorable shocks. Banks that are more 

prudent than others tend to have higher BIS ratios, higher core deposit ratios, lower NPL 

ratios, or higher return on assets (ROAs). The belief that such banks are sound might account 

for the paucity of studies on this issue. Regulators often consider banks with high capital 

adequacy ratios, high stable funding ratios (i.e., high reliance on core deposits rather than on 

https://scholar.google.co.kr/citations?user=x6t-G-gAAAAJ&hl=ko&oi=sra
https://scholar.google.co.kr/citations?user=x6t-G-gAAAAJ&hl=ko&oi=sra
https://scholar.google.co.kr/citations?user=Jz0-RSMAAAAJ&hl=ko&oi=sra
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wholesale funding) or low NPL ratios to be sound. Likewise, depositors and investors also 

consider such banks to be sound (Martinez-Peria and Schmukler, 2001; Berger and Deyoung, 

1997), and demand lower interest rates for their deposits and investments (Martinez-Peria and 

Schmukler, 2001). While banks with higher prudence are more likely to survive large 

external shocks, piecemeal evidence from past studies suggest that these banks took more 

risks.  

First, we hypothesize that prudent banks with lower risks of failure/insolvency and higher 

lending capacity can increase their lending at higher rates, thereby increasing their exposure 

to risks. Exploiting its capacity to borrow more at a lower cost, a bank with a higher capital 

ratio or higher profitability than other banks tends to lend more to increase its profits (Froot et 

al. 1993; Froot and Stein, 1998; Martynova, Ratnovski, and Vlahu, 2015; Camara et al., 

2013). Specifically, we argue that a prudent bank can increase its lending faster than its 

increase in assets, suggesting that it makes excessive loans.   

H1: Prudent banks show higher growth rates of excessive lending before a financial crisis. 

 

Second, we argue that banks with excessively high loan growth suffer from poor 

performance. When banks increase their lending excessively compared to other banks, their 

loans do not fully price in the risks, or they provide more loans to new, lower-quality borrowers. 

Therefore, excessive loan growth is related to excessive risk taking. As riskier borrowers are 

less likely than others to make their loan payments, banks with higher loan growth rates can 

have higher non-performing loan ratios and lower profitability over time.  

H2: Excessive lending lowers bank performance before a financial crisis. 

 

Third, by combining H1 and H2, we argue that the performances of banks with higher 

prudence index values decrease over time more than those of other banks. From H1, prudent 
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banks take excessive risks and lend excessively. From H2, when banks lend more to borrowers 

with higher credit risks who are more likely to default, they underperform other banks. 

Therefore, we hypothesize that prudent banks experience higher NPL ratios and lower 

profitability.  

H3: Performance of prudent banks falls over time more than that of other banks before a  

 financial crisis.  

 

Finally, we argue that the excessive lending of prudent banks is more closely related to 

their incentives to exploit their lending capacity rather than their superior credit evaluation 

ability. Facing fewer constraints in raising capital, a prudent bank has an incentive to exploit 

its unused lending capacity and expand its loans to borrowers. In a booming real-estate market 

before a crisis, a bank without careful credit evaluation might not appreciate the long-term 

effects of aggregate excessive lending and might view mortgage loans as safe. Specifically, 

such a bank without strong credit evaluation skills might view lending to household borrowers 

with collateral in real estate markets (such as mortgage loan borrowers) as safer than lending 

to commercial and industrial borrowers. Therefore, such a prudent bank with more lending 

capacity than other banks might approve more household mortgage loan applications than other 

loan applications. This hypothesis implies that prudent banks neither have better information 

about the macro-economic conditions nor superior credit evaluation skills than other banks. 

H4: Prudent banks approve households’ mortgage loan applications more often than risky 

banks do before a financial crisis.  

 

4. Data and Methodology 

4.1. Data sources  
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Our data come from several sources. We construct bank-specific information using 

quarterly financial statements on US commercial banks from the first quarter of 2001 through 

the fourth quarter of 2014 from the Consolidated Reports of Condition and Income (Call 

Reports) of the Federal Financial Institutions Examination Council (FFIEC). Also, we collect 

branch-level deposits from the Summary of Deposits (SOD) database of the Federal Deposit 

Insurance Corporation (FDIC). We construct annual approval rates for household loan 

applications for each bank using Loan Application Register (LAR) data under the Home 

Mortgage Disclosure Act (HMDA) during 2001-2013. For macro-economic conditions, 

Treasury bill rates from Federal Reserve Economic Data (FRED) and monetary aggregate 

variables are retrieved from the Federal Reserve Board (FRB). For economic activities and real 

estate market conditions, we use MSA (Metropolitan Statistical Area)-level information such 

as Total Real GDP (Total RGDP) from the Bureau of Economic Analysis (BEA) and Housing 

Price Index (HPI) from the Federal Housing Finance Agency (FHFA). The Herfindahl-

Hirschman Index (HHI) measures market concentration in each MSA or state based on bank 

deposits from SOD. Economic conditions in each MSA (such as average income, real-estate 

prices, or banking sector competition) can affect the loan demand for its banks. As a bank can 

operate multiple branches in different MSAs, we use MSA-level information weighted by the 

relative deposit of each branch within a bank. So, HPI, Total RGDP, and HHI are value-

weighted by the deposit in each branch across MSAs. When a bank has a branch with no MSA 

location information, we use the state-level information of that branch.  

We exclude banks with zero total assets and branches with zero total deposits. We 

winsorize the deposit, bank-level, and MSA-level variables at the top and bottom 1% of the 

distribution of each variable. The final sample consists of 416,191 bank branch-quarter 

observations. For definitions and constructions of all the variables used in this study along with 

their sources, see Table 1.  
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<Insert Table 1 around here> 

To characterize the soundness of a bank, we construct an annual prudence index via 

Exploratory Factor Analysis (EFA) (Cattell, 1952; Cattell, 1958; O’Rourke and Hatcher, 2013) 

based on four bank-specific characteristics (capital adequacy, funding stability, non-

performing loans, and profitability; they did not correlate with total assets); see details in the 

Appendix). This index is based on the financial variables examined in the CAMELS rating, 

except for management. Prudence levels are generally stable over time. See Appendix for 

details.  

For summary statistics of variables used in this study, including their means for different 

time periods, see Table 2. Assets and loans steadily increased across all time periods. In our 

data, Households loans constitute the largest portion of Total loans. The mean of household 

loan ratio over total loans is 0.76. ROA was highest before the crisis, lowest during the crisis, 

and somewhat higher afterwards. NPL Ratio sharply increased during the crisis and is three 

times higher after the crisis than before the crisis. HPI has the highest value during the crisis 

and its post-crisis value remains below its pre-crisis value. 

<Insert Table 2 around here> 

4.2. Methodology and Variables 

We examine how bank attributes are related to bank lending. As a bank’s loan ratio 

reflects its risk exposure, changes in its loan ratio can reflect changes in its risk exposure. 

Following past studies (Ivashina and Scharfstein, 2010; Foos, Norden and Weber, 2010; 

Cornett, McNutt, Strahan and Tehranian, 2011), we measure risk taking through loan growth 

rates. As aggressive banks can increase their lending faster than their assets (suggesting that 

banks make more loans beyond their increase in capital), we focus on loan growth rate in 

excess of the asset growth rate, which we call excessive loan growth rates, rather than their 

lending level. Our definition of excess loan growth is measured at the bank level.  
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Specifically, we examine whether excessive lending growth rates are higher in prudent banks 

than in risky banks. 

To reduce omitted variable bias, we control for bank-specific attributes, MSA-level 

business and real-estate market conditions, and nation-wide macro-economic conditions. 

Structural changes in the economy might have occurred, so we test the above hypotheses for 

each time period. The pre-crisis period is from the first quarter of 2001 to the second quarter 

of 2007. The crisis period is from the third quarter of 2007 to the second quarter of 2009, and 

the post-crisis period is from the third quarter of 2009 to the fourth quarter of 2014.  

 

Yit = 0 + 1Crisist + 2Post-Crisist + 3Bit-1 +4Bit-1Crisist  

+5Bit-1Post Crisist +6Xit+i +µ t+it       (1) 

 

The dependent variable, bank lending behavior, is measured in two ways: Total loan ratio 

and Excess total loan growth. Total loan ratioit  is the ratio of total loans (to households, firms 

and others) over total assets for bank i at time t, (𝑇𝑜𝑡𝑎𝑙 𝐿𝑜𝑎𝑛𝑡/𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡). Excess loan 

growthit  denotes a change in loan ratios over time, equivalent to the log value of loan growth 

in excess of the log value of asset growth, 𝑙𝑜𝑔(𝐿𝑜𝑎𝑛𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑡 ) -𝑙𝑜𝑔(𝐿𝑜𝑎𝑛𝑡−1/𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1) = 

𝑙𝑜𝑔(𝐿𝑜𝑎𝑛𝑡/𝐿𝑜𝑎𝑛𝑡−1) -𝑙𝑜𝑔(𝐴𝑠𝑠𝑒𝑡𝑠𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1). While loan ratio reflects the existing level of 

a bank’s risk exposure, excess loan growth rate represents the additional risk that a bank takes. 

Excess loan growth variables measure an abnormal growth of loans above the growth rate of 

assets. A positive value indicates that a bank’s loans increase faster than its assets do, while a 

negative value indicates that its loans grow slower than its assets do.  

We also examine lending behaviors to different borrowers: households versus businesses. 

Most commercial banks primarily lend to households, including real-estate loans (89% of all 

household loans in our data), car loans, and credit card loans. Household loan ratioit is the ratio 
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of the credit supply to households over bank assets for bank i at time t. Excess Household Loan 

Growthit is the log value of household loan growth in excess of the log value of asset growth, 

𝑙𝑜𝑔 (𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑙𝑜𝑎𝑛𝑡 / 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑙𝑜𝑎𝑛𝑡−1) -𝑙𝑜𝑔 (𝐴𝑠𝑠𝑒𝑡𝑠𝑡/𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1). On the other hand, 

business borrowers include corporations and industrial borrowers. C&I loan ratioit is the ratio 

of commercial and industrial loans over bank assets for bank i at time t. Excess C&I loan 

growthit is the log value of commercial and industrial loan growth in excess of the log value of 

asset growth.  

Bit-1 denotes bank attributes including Prudence index. To reduce endogeneity issues, we 

use its lagged value. Separately, to support our hypothesis that banks with good financial 

variables take more risks, we also run regressions using lagged values of banking specific 

variables such as BIS ratio, Core deposit ratio, NPL ratio, Total assets, and ROA for each bank 

(See variable definitions in Table 1). To examine whether the regression coefficients of the 

prudence index or of these variables differ across time periods, we include their interaction 

terms with Crisis or Post-Crisis dummies.  

Xit denotes MSA and national-level macro-variables such as HPI, Total RGDP, HHI, T-bill 

and M2/GDP. Macro-economic conditions and MSA-economic conditions can affect loan 

demand. MSAs with better economic conditions or higher housing prices may have higher loan 

demand. As borrowing demand varies across MSAs, bank loans to meet loan demand likely 

vary as well, yielding cross-sectional differences in loan growth across MSAs. To mitigate the 

impact of potential changes in loan demand, we control for macro-economic variables such as 

T-bill, M2/GDP and MSA-economic conditions, such as average income and real-estate prices 

along with banking sector competition. For a bank that operates multiple branches in different 

MSAs, we use weighted MSA level information. i is an unobserved bank-fixed effect, µ t is a 
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time-fixed effect, and it is assumed to be a serially and cross-sectionally uncorrelated error 

term.  

We also examine how bank prudence affects loan approval rates. We computed the 

approval rates in two ways: (a) by dividing the total amount of approved loans by the total 

requested amount in loan applications , and (b) by dividing the number of approved loans by 

the number of loan applications. In addition to the above bank attributes, we also include the 

average income level of loan applicants. 

 

Loan Approval Rates it= 0 + 1Crisist + 2Post-Crisist + 3Bit-1 +4Bit-1Crisist  

   +5Bit-1 Post Crisist +6Xit+i +µ t+it    (2) 
 

We also test whether the prudence index and excessive lending behavior are related to changes 

in bank performance, which reflects the financial health and outcome of risk taking. Bank 

performance depends on several factors including bank-specific information such as total loan 

growth rates, funding costs (Berger and DeYoung, 1997; Podpiera and Weill, 2008; Dietrich 

and Wanzenried, 2011; Foos, Norden and Weber, 2010), market-specific conditions such as 

market concentration (Keeley, 1990; Demsetz, Saidenberg and Strahan, 1996; Jiménez, Lopez 

and Saurina, 2007; Boyd and De Nicolo, 2005), and macroeconomic environments (Louzis et 

al., 2012). 

Specifically, we measure bank performance through the change in NPL ratio over time 

and the change in profitability over time, ∆𝑁𝑃𝐿 𝑟𝑎𝑡𝑖𝑜𝑖𝑡 and ∆𝑅𝑂𝐴𝑖𝑡, respectively. Similar to 

Louzis et al (2012), the change in NPL ratio is measured through the log differences of NPL 

ratios, denoting the growth rate of non-performing loans in excess of the growth of total loans. 

Following Knapp, Gart, and Chaudhry (2006), bank performance is also measured through log 

differences in ROA.  
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𝐵𝑎𝑛𝑘 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖𝑡=0+ 1Crisist+ 2Post Crisist+ 3∑ 𝐸𝑥𝑐𝑒𝑠𝑠 𝐿𝑜𝑎𝑛 𝐺𝑟𝑜𝑤𝑡ℎ𝑖𝑡−𝑘
4
𝑘=1   

+4∑ 𝐸𝑥𝑐𝑒𝑠𝑠 𝐿𝑜𝑎𝑛 𝐺𝑟𝑜𝑤𝑡ℎ𝑖𝑡−𝑘
4
𝑘=1  Crisist +5∑ 𝐸𝑥𝑐𝑒𝑠𝑠 𝐿𝑜𝑎𝑛 𝐺𝑟𝑜𝑤𝑡ℎ 𝑖𝑡−𝑘

4
𝑘=1  Post 

Crisist +7Bit-1 +8Bit-1Crisist  +9Bit-1Post Crisist +10Xit +i +µ t+it  (3) 

 

5. Empirical Results 

5.1. Univariate Tests of Lending Behaviors   

To compare the lending behaviors of prudent banks and risky banks, we graph them across 

time. First, we sorted banks into quintiles according to Prudence index, BIS ratio, Core deposit 

ratio, NPL ratio, Total Assets, and ROA. Then, we compare the mean of the highest quintile 

group with that of the lowest quintile group in each time period (i.e., pre-crisis, during-crisis, 

and post-crisis).  

 In all three periods, banks with higher Prudence index values lend proportionately less 

than other banks do (see Figure 1A). Banks with higher BIS ratio, higher Core deposit ratio, 

or lower NPL ratio lend proportionately less than risky banks do in all periods (see Figures 1B, 

1C, and 1D). In all periods, large banks lend proportionately more than small banks do (see 

Figure 1E). Total loan ratio levels are very similar across low and high ROA groups (see Figure 

1F).  

<Insert Figure 1 around here> 

In the pre-crisis period, excess loan growth rates are higher for banks with higher Prudence 

index values than for risky banks (see Figure 2A). Banks with higher BIS ratios, higher Core 

deposit ratios, or lower NPL ratios than other banks have higher excess total loan growth rates 

in the pre-crisis period but reduce their excess total loans more sharply than other banks in the 

post-crisis period (see Figures 2B, 2C, and 2D). Excess loan growth rates are greater in small 

banks than large banks in the pre-crisis period, but the mean difference is barely significant at 
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the 10% level (see Figure 2E). In the pre-crisis period, excess loan growth rates are higher in 

banks with lower ROA than otherwise (see Figure 2F).  

<Insert Figure 2 around here> 

 

In the pre-crisis period, loan approval rates are higher in banks with higher Prudence index, 

higher BIS ratio, higher Core deposit ratio, or lower NPL ratio (see Figures 3A-3D). Also, 

approval rates are higher in smaller banks or less profitable banks than otherwise (Figures 3E 

and 3F).   

<Insert Figure 3 around here> 

 

In short, univariate test results show that in the pre-crisis period, banks with a higher 

prudence index, better capital adequacy, more core deposits, or lower NPL than other banks 

have lower lending levels but higher excess loan growth rates and higher loan approval rates. 

These results suggest that relatively sound banks, and banks with better capital adequacy ratio 

or stable funding aggressively increase their lending more than risky banks do. In the post-

crisis period however, these banks have reduced their excess loan growth rates more sharply 

compared to risky banks.  

 

5.2. Multivariate Regression  

Table 3 shows the effects of bank-specific characteristics on bank lending behaviors, 

notably through loan ratios and excess loan growth rates. The results for Total loan ratios and 

Household loan ratios in the first two columns are similar, suggesting that banks’ total lending 

behaviors are driven by their lending to household borrowers. In both columns, the coefficients 

of BIS ratio and Core deposit ratio are negative, suggesting that banks with higher capital 

adequacy ratios or more stable funding sources have lower lending levels compared to other 
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banks. The coefficient of NPL ratio is negative, showing that banks with higher non-

performing loan ratios lend less than other banks do. The coefficients of Total assets are 

positive, and the coefficients of ROA are positive and significant, suggesting that larger banks 

or more profitable banks have higher lending ratios. 

When analyzing C&I loans, we address a selection problem that large banks engage in 

lending to commercial borrowers while small banks often have few commercial borrowers. So, 

we apply Heckman’s (1979) two-stage model using Deposit Rank (whose range is from 1 to 

30) based on the quarterly ranking of banks’ deposit size within their MSA as an instrumental 

variable. Banks with the highest deposit rank have more commercial and industrial loans than 

those with the lowest deposit rank. The results of the selection model are reported in column 3. 

The results for C&I loan ratio are almost the same as the results for household borrowers, 

except for Core deposit ratio (see column 4). Banks with higher relative stability than other 

banks lend more to commercial borrowers.  

The results for Excess Total loan growth and Excess Households loan growth are very 

similar, suggesting that banks’ lending to household borrowers drives the excess total loan 

growth rates (see Table 3, columns 5-7). The coefficients of BIS ratio, Core deposit ratio, and 

Total assets are positive and the coefficient of NPL ratio is negative. Banks with higher capital 

adequacy ratios, more stable funding sources (higher core deposit ratio), lower NPL ratios, or 

more assets than other banks increase their lending more relative to their assets. The coefficient 

of ROA is negative, suggesting that less profitable banks increase their lending faster than more 

profitable ones (which already have high lending ratios as shown in columns 1 and 2) in the 

pre-crisis period. 

In short, Table 3 shows that banks with risky characteristics have higher loan ratios. But 

banks with sound characteristics show higher excess loan growth rates, suggesting that they 

are more aggressive in increasing their lending than risky banks before the financial crisis. 
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After the crisis however, sound banks reduce their excess lending growth rates more sharply 

than risky banks do. 

<Insert Table 3 around here> 

 

For the effects of bank lending on performance over time, see change in NPL ratio in 

column 3 and change in ROA in column 4 in Table 4, respectively. The coefficients of the 

Excess total loan growth from t-2 to t-3 are positive (see Table 4, column 3), which suggests 

that aggressive lending is followed by a larger NPL ratio 2 quarters or 3 quarters later. The 

coefficients of the Excess total loan growth from t-1 to t-4 are negative (see Table 4, column 

4), implying that aggressive loan growth lowers bank profitability and increases NPLs. 

Although aggressive lending reduces non-performing loan ratios in the short term, it eventually 

weakens a bank’s soundness and profitability.  

<Insert Table 4 around here> 

  

5.3. Prudent Banks’ Lending Behavior and Impact on Bank Performance   

Banks with higher prudence levels show lower total loans and household loan ratios (see 

Table 5, columns 1 and 2) but higher excess total loan growth rates and excess household loan 

growth rates (columns 5 and 6), suggesting that prudent banks increased their lending more 

aggressively compared to other banks. Furthermore, for both bank loan ratios and excessive 

loan growth, the prudence index has positive coefficients when we include MSA*time 

dummies to control for MSA*time fixed effects (columns 8 and 9). MSA*time dummies 

represent effects that can affect local demand for loans. Hence, these results are robust despite 

the potential endogeneity problems of banks’ loan supply meeting loan demand.  

<Insert Table 5 around here> 
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Banks with a higher prudence level show an increase in NPL ratios and a decrease in ROA 

over time (see Table 6). These results suggest that the performance of prudent banks 

deteriorates more than that of other banks over time. Furthermore, the excess loan growth rates 

from t-4 to t-1 in the pre-crisis period aggravate the increase in NPL ratios.  

<Insert Table 6 around here> 

 

5.4. Prudent Banks’ Approval Rates for Household Loan Applications   

Banks with a higher prudence level approve more loan applications and lend larger amounts 

than other banks, suggesting that prudent banks increase the credit supply (see Table 7). Note 

that when we analyze the effects of bank characteristics on household loan applications, core 

deposit ratio has a positive effect on both approval rates, and NPL has a negative effect on 

them. The effects of other bank characteristics are not significant (omitted due to the space 

limitations but are available upon request).    

<Insert Table 7 around here> 

 

5.5. Robustness Test Results  

Our main results are robust when loan growth rates are used instead of excess loan growth 

rates. In addition, the results are robust even when we control for exit and entry issues by using 

balanced panel data. These results are available upon request.  

We examine whether the effects of prudent bank characteristics on bank lending are robust 

across banks of different sizes. We divide the sample into three types of banks: large, medium, 

small. Each large bank has more than $1 billion in assets. We further divide the remaining 

banks with assets less than $1 billion into two equal-sized groups: medium (whose assets are 

greater than the quarterly-median values) and small (whose assets are equal to or less than the 

quarterly-median values). The average of these quarterly-median values is $117 million.  
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Separate regressions for each of these three groups show that among banks with less than $1 

billion, those with greater prudence had higher lending growth rates (see Table 8, columns 5-

8). Among banks with more than $1 billion however, the prudence level was not related to 

lending growth rates. These results suggest that small or medium-sized prudent banks increased 

their lending more aggressively.   

<Insert Table 8 around here> 

Table 9 shows the link between the prudence index and bank performance across banks of 

different sizes. Banks with higher prudence values have higher NPL ratios and lower ROA 

across all banks sizes, suggesting that they lend to less profitable, riskier borrowers.  

<Insert Table 9 around here> 

 

5.6. Summary and Discussion 

We examine bank lending around the 2008 financial crisis using information on all 

commercial banks in the US from 2001 to 2014. While prudent banks have lower loan ratios 

than risky banks, prudent banks increase their lending more aggressively than risky banks do 

before the financial crisis. Prudent banks also show higher approval rates for household loan 

applications. Aggressive lending and high growth of loans yield lower bank performance. 

Increased lending is eventually followed by more non-performing loans and lower profitability, 

but not immediately. These results suggest that excessive risk-taking banks lent money to 

riskier borrowers. In particular, small or medium sized prudent banks engage in more 

aggressive lending than risky banks and increase their lending faster than their assets.  

To be clear, our analysis is not based on borrower-level information, so we have not 

established direct evidence that prudent banks aggressively increase their lending to riskier 

borrowers. Future studies can extend our study using borrower information or loan application 

information.  
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Our study suggests that prudent bank lending behaviors can provide an early indicator of 

a financial crisis. While the risk level of sound banks is lower than that of risky banks, sound 

banks also increase their exposure to risks during the asset-bubble period before a crisis. So, 

excessive lending by sound banks might serve as an early warning of a looming financial 

crisis. 

In addition, this finding contradicts the conventional belief that sound banks take fewer 

risks and are less likely to face failure/insolvency. Prudent banks increase their risk exposure 

by lending to new, riskier borrowers, exploiting lower financing constraints and higher 

capacities for more lending. Hence, the lending behaviors of prudent banks warrant macro-

prudential regulations.   

 

6. Conclusion 

Using information on commercial banks from 2001 to 2014, we examine banks’ lending 

around the 2008 financial crisis using a bank prudence index and several bank-specific 

characteristics, controlling for macro-economic conditions and MSA factors that affect loan 

demands. While risky banks show higher lending ratios than prudent banks before the 2008 

financial crisis, prudent banks showed a higher lending growth rate, and their performance 

worsens over time. In the pre-crisis period, prudent banks that had higher BIS ratios, higher 

core deposit ratios, or lower NPL ratios increased their lending, mostly to households rather 

than to commercial borrowers. Prudent banks increased their lending aggressively and had 

higher NPL ratio and lower profitability in subsequent years. Our study suggests that prudent 

banks made excessive loans to riskier borrowers before the crisis. Hence, these results 

suggest that prudent banks’ aggressive lending behaviors might be an early warning of a 

financial crisis.    
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Figure 1. Total loan ratios in bank groups over Pre, During and Post-Crisis periods 

The figures show the group mean of total loan ratios in each bank group across sub-time 

periods. In each quarter, all banks are sorted into quintiles based on bank characteristics such 

as Prudence index, BIS ratio, core deposit ratio, NPL ratio, Assets and ROA. The low group 

consists of banks that belong to the lowest quintile group and the high group consists of 

banks that belong to the highest quintile group. Pre-crisis is from 2001:1Q to 2007:2Q, 

during-crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q.  

Figure 1A. Prudent Group 

 

 

Figure 1B. BIS Ratio Group 

 

 
Figure 1C. Core Deposit Ratio Group 

 

 

Figure 1D. NPL Ratio Group 

 

 
Figure 1E. Total Asset Group 

 

 

Figure 1F. ROA Group 
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Figure 2. Excess total loan growth in bank groups over Pre, During and Post-Crisis 

periods 

The figures show the group mean value of excess total loan growth (the log value of loan 

growth in excess of the log value of asset growth) in each bank group across sub-time 

periods. In each quarter, all banks are sorted into quintiles based on bank characteristics such 

as Prudence index, BIS ratio, core deposit ratio, NPL ratio, Assets and ROA. The low group 

consists of banks that belong to the lowest quintile group and the high group consists of 

banks that belong to the highest quintile group. Pre-crisis is from 2001:1Q to 2007:2Q, 

during-crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q.  

Figure 2A. Prudent Group 

 

 

Figure 2B. BIS Ratio Group 

 

 
Figure 2C. Core Deposit Ratio Group 

 

 

Figure 2D. NPL Ratio Group 

 

 
Figure 2E. Total Asset Group 

 

 

Figure 2F. ROA Group 
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Figure 3. Loan application approval rates for household loans in bank groups over Pre, 

During and Post-Crisis periods 

The figures show the group mean value of loan application approval rates for household loans 

in each bank group across sub-time periods. In each year, all banks are sorted into quintiles 

based on bank characteristics such as Prudence index, BIS ratio, core deposit ratio, NPL ratio, 

Assets and ROA. The low group consists of banks that belong to the lowest quintile group 

and the high group consists of banks that belong to the highest quintile group. Pre-crisis is 

from 2001 to 2006, during-crisis is from 2007 to 2008 and post-crisis is from 2009 to 2013.  

Figure 3A. Prudent Group 

 

Figure 3B. BIS Ratio Group 

 
Figure 3C. Core Deposit Ratio Group 

 

Figure 3D. NPL Ratio Group 

 
Figure 3E. Total Asset Group 

 

 

Figure 3F. ROA Group 
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Table 1. Definitions of the variables and data sources 

Variable Definition Source Level 

BIS Ratio The equity capital to its total risk-weighted assets. FFIEC Bank 

Core deposit 

Ratio 

The core deposit to the sum of the core deposit and 

wholesale funding.2  
FFIEC Bank 

NPL Ratio The total non-performing loans to its total loans.  FFIEC Bank 

Total assets The amounts of the assets of the bank in $1000. FFIEC Bank 

ROA The return on asset.   FFIEC Bank 

Total loan ratio 

 

The ratio of a bank’s total loans to its total assets (total 

loan/total assets). 
FFIEC Bank 

Households loan 

ratio 

The ratio of a bank’s household loans (loans secured by 

real estate and individual loans) to total assets.  
FFIEC Bank 

C&I loan ratio 

 

The ratio of a bank’s commercial and industrial loans to 

its total assets.  
FFIEC Bank 

Excess total loan 

growth 
log(𝑇𝑜𝑡𝑎𝑙 𝑙𝑜𝑎𝑛𝑠𝑡/𝑇𝑜𝑡𝑎𝑙 𝑙𝑜𝑎𝑛𝑠𝑡−1) - log(𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡 / 
𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡−1) .  

FFIEC Bank 

Excess 

Household loan 

growth 

Log( 𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑙𝑜𝑎𝑛𝑠 𝑡/𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑙𝑜𝑎𝑛𝑠 𝑡−1 )-

log(𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡/ 𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡−1) ).  FFIEC Bank 

Excess C&I loan 

Growth 
log( 𝐶&𝐼 𝑙𝑜𝑎𝑛𝑠𝑡 / 𝐶&𝐼 𝑙𝑜𝑎𝑛𝑠𝑡−1 ) - log( 𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡 / 

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠𝑡−1) ).  
FFIEC Bank 

Change in NPL 

ratio 
log(𝑁𝑃𝐿 𝑟𝑎𝑡𝑖𝑜𝑡)-log(𝑁𝑃𝐿 𝑟𝑎𝑡𝑖𝑜𝑡−1).   

FFIEC Bank 

Change in ROA log(𝑅𝑂𝐴𝑡)-log( 𝑅𝑂𝐴𝑡−1). FFIEC Bank 

Application 

Approval rates 

The sum of approved loans divided by the total loans 

applied.3 
HMDA Bank 

Applicants’ 

income 

The average of the applicants’ incomes in a bank. 
HMDA Bank 

HPI The average of the housing price index of the MSAs or 

states. 
FHFA MSA 

Total RGDP The average of the total real GDP of the MSAs or states. BEA MSA 

HHI Herfindahl-Hirschman Index measuring banking sector 

market concentration in each MSA or state. 

FDIC 

SOD 
MSA 

T-Bill Three-month Treasury bill rate FRED Macro 

M2/GDP Money supply, measured as M2 divided by GDP FRB Macro 
Note: Consolidated Reports of Condition and Income (Call Reports); Federal Financial Institutions Examination 

Council (FFIEC); Summary of Deposits (SOD); Bureau of Economic Analysis (BEA); Federal Housing Finance 

Agency (FHFA); Federal Reserve Economic Data (FRED); Federal Reserve Board (FRB); The Home Mortgage 

Disclosure Act (HMDA) 

                                                      
2
 Wholesale funding refers to the sum of federal funds purchased, securities sold under agreements to 

repurchase, subordinated notes and debentures, brokered deposits, other borrowed money, deposits in foreign 

offices, and uninsured long-term deposits (Kim, 2015).  
3 Loan/Application Register (LAR) of HMDA Approved loans include loans originated and approved but not 

accepted. Total applied loans include approved loan applications, applications denied, applications withdrawn, 

files closed for incompleteness, and loans purchased by the bank.  
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Table 2. Summary Statistics 

This table provides the descriptive statistics for the variables used in the analysis. The definition and construction of each variable is explained 

in Table 1. Variables except for T-Bill and M2/GDP are winsorized at the 1st and 99th percentiles. Pre-crisis is from 2001:1Q to 2007:2Q, 

during-crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. 
        

  Whole period Pre-Crisis During-Crisis Post-Crisis 

  MEAN STD MIN MAX MEAN MEAN MEAN 

Total loans ($1000) 295,441 935,589 1,251 13,268,055 242,184 317,923 363,498 

Household loans ($1000)  224,038 670,603 242 8,171,915 185,662 244,420 271,349 

C&I loans ($1000) 38,528 177,643 0 2,681,911 29,978 41,518 49,711 

Total loan ratio 0.6275 0.1626 0.0435 0.9353 0.6296 0.6615 0.6105 

Household loan ratio 0.4820 0.1722 0.0027 0.8613 0.4775 0.5127 0.4760 

C&I loan ratio 0.0222 0.0510 0.0000 0.3023 0.0184 0.0245 0.0266 

Excess Total loan growth 0.0018 0.0975 -7.8127 7.4191 0.0052 0.0036 -0.0037 

Excess Household loan growth 0.0036 0.1211 -9.2769 7.8467 0.0076 0.0073 -0.0035 

Excess C&I loan growth -0.0167 0.1099 -6.7994 11.1207 -0.0210 -0.0205 -0.0092 

BIS Ratio 0.1760 0.0955 0.0012 1.3720 0.1768 0.1716 0.1766 

Core Deposit Ratio 0.7767 0.1702 0.0000 1.0000 0.7555 0.6928 0.8422 

NPL Ratio 0.0137 0.0214 0.0000 0.1911 0.0078 0.0154 0.0216 

Total assets($1000) 467,670 1,511,187 7,986 20,938,997 389,105 470,947 580,427 

ROA 0.0052 0.0164 -0.5587 3.1193 0.0066 0.0037 0.0039 

HPI  171.6 32.9 108.8 336.9 162.1 189.9 177.8 

Total RGDP ($Billion) 97,355 104,842 1,539 459,699 93,020 101,311 102,016 

HHI 0.0717 0.0520 0.0063 0.5071 0.0724 0.0709 0.0709 

T-Bill 0.0150 0.0161 0.0001 0.0494 0.0264 0.0098 0.0007 

M2/GDP 0.5477 0.0556 0.4802 0.6604 0.5039 0.5383 0.6152 

Observations 416,191 416,191 416,191 416,191 210,924  60,050  145,217  
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Table 3. Effects of bank-specific characteristics to the lending level and growth 
Dependent variables are lending level and growth of total loan, household loan and C&I loan as a proxy for banks’ lending 

behaviors. Variables are defined in Table 1. Pre-crisis is from 2001:1Q to 2007:2Q, during-crisis is from 2007:3Q to 

2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. Each regression includes quarterly dummies and MSA dummies. T-

statistics in parentheses are based on standard errors clustered by MSA and robust to heteroskedasticity. ***, **, * represent 

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

Variable 
Total loan 
ratio (1) 

Household 

 loan  ratio 

(2) 

C&I loan  Excess total 

loan 

growth (5) 

Excess 

Household 
loan 

 growth (6) 

Excess 

C&I loan 

growth (7) 
Selection 

Model (3) 

C&I loan 

ratio (4) 

BIS ratio -0.4719*** -0.3554*** -2.5266*** -0.1144*** 0.4096*** 0.5176*** 0.0355 
 (-67.15) (-57.13) (-32.53) (-12.13) (34.13) (29.52) (0.41) 

BIS ratio  Crisis 0.0547*** 0.0173** -0.1433 0.0343*** 0.0208 0.0607*** 0.1511 
 (6.71) (2.53) (-0.94) (3.24) (1.42) (2.95) (1.51) 

BIS ratio  Post -0.0650*** -0.0969*** -1.4692*** 0.0713*** -0.0415*** -0.0601*** 0.1111 
 (-7.25) (-13.10) (-12.03) (7.30) (-4.27) (-4.41) (1.57) 

Core deposit ratio -0.0630*** -0.0558*** -0.6494*** 0.0121*** 0.0181*** 0.0213*** 0.0343** 
 (-14.20) (-13.46) (-23.41) (3.54) (3.05) (2.60) (2.17) 

Core deposit ratio  Crisis 0.0148*** 0.0173*** -0.2510*** -0.0034 0.0071 0.0025 0.0062 
 (3.05) (3.97) (-4.42) (-0.97) (1.18) (0.28) (0.37) 

Core deposit ratio  Post -0.0090 -0.0045 0.5281*** -0.0159*** -0.0213*** -0.0473*** 0.0142 
 (-1.51) (-0.90) (10.82) (-4.02) (-3.42) (-5.69) (0.85) 

NPL ratio -0.2492*** -0.1339*** 0.9193* -0.2596*** -0.3504*** -0.4745*** -0.7144*** 
 (-6.84) (-3.92) (1.67) (-4.99) (-8.23) (-12.40) (-2.71) 

NPL ratio  Crisis 0.0038 0.0936** 0.3828 0.1282** 0.0716 0.1200*** 0.5760** 
 (0.09) (2.24) (0.53) (2.34) (1.46) (2.59) (2.10) 

NPL ratio  Post -0.1827*** -0.0344 0.5684 0.1009* 0.1852*** 0.2333*** 0.8597*** 
 (-4.52) (-0.91) (0.97) (1.95) (4.22) (5.58) (3.22) 

Log(Total assets) 0.0018 0.0146*** 1.1886*** -0.0018 0.0192*** 0.0155*** 0.0720*** 

 (1.20) (9.64) (155.45) (-1.36) (9.35) (5.88) (7.97) 

Log(Total assets)  Crisis 0.0060*** 0.0038*** 0.0879*** 0.0024*** 0.0032*** 0.0036*** 0.0043 

 (10.85) (7.49) (6.28) (4.17) (5.31) (5.03) (1.62) 

Log(Total assets)  Post 0.0060*** 0.0004 0.3694*** 0.0042*** -0.0020*** -0.0023*** -0.0047** 

 (10.80) (0.76) (33.20) (6.88) (-4.94) (-3.92) (-1.97) 

ROA 0.1449** 0.1521*** -0.6307 0.1348** -0.6806*** -0.8708*** 0.5146 

 (2.29) (2.87) (-0.76) (2.29) (-7.61) (-6.54) (1.25) 

ROA  Crisis -0.1088 -0.1056* -0.0562 -0.2295*** 0.4117*** 0.6623*** -0.4881 

 (-1.53) (-1.90) (-0.04) (-3.16) (3.43) (3.85) (-0.69) 

ROA  Post 0.1443* 0.0404 0.0511 -0.1529** 0.3281*** 0.4571*** -0.0799 

 (1.88) (0.61) (0.05) (-2.33) (3.30) (3.30) (-0.20) 

Log(HPI) 0.0319*** 0.0540*** -2.0169*** -0.0225*** 0.0041* 0.0082** -0.0291*** 
 (9.03) (16.18) (-78.78) (-8.05) (1.68) (2.39) (-2.99) 

Log(Total RGDP) 0.0125*** 0.0050** -0.0470*** 0.0034** -0.0046*** -0.0045* -0.0039 
 (5.50) (2.39) (-13.28) (2.07) (-2.72) (-1.91) (-0.79) 

HHI 0.1804*** 0.0928*** 3.3453*** 0.0624*** 0.0826*** 0.0817*** 0.1166* 
 (6.99) (3.75) (39.16) (3.34) (5.24) (3.72) (1.75) 

T-Bill 4.2685 5.1622 -0.6957 -1.5840 0.6576 2.8161 -5.0290 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

M2/GDP -0.0549 -0.1057 -0.2870 -0.0086 -0.0021 0.0471 -0.0691 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Crisis -0.1336 -0.2334 -4.7693*** 0.2052 -0.0250 0.0489 0.4550 
 (0.00) (0.00) (-22.51) (0.00) (0.00) (0.00) (0.00) 

Post Crisis 0.1056 0.1574 -6.9185*** 0.0120 0.0139 0.0089 0.2748 
 (0.00) (0.00) (-40.79) (0.00) (0.00) (0.00) (0.00) 

Deposit rank   -0.0542***     
   (-62.33)     

Observations 407,530  407,530 407,530 407,530 407,530 407,530 407,530 

R-squared 0.8346 0.8692   0.8566 0.1126 0.1108 0.0588 
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Table 4. Effects of banks’ lending behavior on non-performing loans and profitability 

This table shows the effects of banks’ lending behavior on non-performing loans controlling 

bank-specific characteristics and macro-economic conditions. Pre-crisis is from 2001:1Q to 

2007:2Q, during-crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 

2014:4Q. Each regression includes quarterly dummies and MSA dummies to control for time 

and MSA fixed effects. T-statistics in parentheses are based on standard errors clustered by 

MSA and robust to heteroskedasticity. ***, **, * represent significance at the 1%, 5%, 10% 

levels, respectively. 

Variable 
Change in NPL 

Ratio  

Change in  

ROA 

Excess total loan growth t-1 0.0647 -0.0938*** 

 (0.75) (-4.05) 

Excess total loan growth t-1 -0.0332 -0.0112 

 Crisis (-0.29) (-0.19) 

Excess total loan growth t-1 -0.0075 -0.0035 

 Post (-0.06) (-0.06) 

Excess total loan growth t-2 0.1034** -0.0490*** 

 (2.24) (-2.69) 

Excess total loan growth t-2 0.0790 0.0422 

 Crisis (0.91) (0.66) 

Excess total loan growth t-2 -0.0329 0.0411 

 Post (-0.53) (0.93) 

Excess total loan growth t-3 0.3367*** -0.0048 

 (6.37) (-0.28) 

Excess total loan growth t-3 0.0258 -0.0886** 

 Crisis (0.28) (-2.05) 

Excess total loan growth t-3 -0.1720** -0.2173*** 

 Post (-2.50) (-5.67) 

Excess total loan growth t-4 -0.0568 0.0503** 

 (-0.54) (2.07) 

Excess total loan growth t-4 0.2388* 0.0402 

 Crisis (1.84) (0.74) 

Excess total loan growth t-4 0.0754 0.1059** 

 Post (0.67) (2.44) 

BIS Ratio -0.3034*** -0.3992*** 
 (-6.51) (-15.02) 

BIS Ratio  Crisis -0.1911*** 0.0206 
 (-3.25) (0.76) 

BIS Ratio  Post 0.0978** -0.1328*** 
 (2.53) (-6.30) 

Core deposit Ratio -0.1591*** 0.0605*** 
 (-7.87) (4.98) 

Core deposit Ratio  Crisis -0.0202 0.1475*** 
 (-0.77) (8.78) 

Core deposit Ratio  Post 0.0542*** 0.0077 
 (2.62) (0.56) 

NPL Ratio  -0.6571*** 

  (-5.01) 

NPL Ratio  Crisis  -1.9017*** 

  (-7.35) 

NPL Ratio  Post  0.4241*** 

  (2.73) 

Log(Total assets) 0.0577*** -0.0211*** 

 (9.33) (-4.85) 

Log(Total assets)  Crisis 0.0312*** -0.0087*** 

 (10.34) (-4.82) 

Log(Total assets)  Post 0.0052*** 0.0067*** 

 (2.61) (5.36) 
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ROA 1.7848***  

 (3.84)  

ROA  Crisis 0.6844  

 (1.13)  

ROA  Post 0.2436  

 (0.49)  

Log(HPI) 0.1497*** -0.0874*** 
 (7.98) (-8.88) 

Log(Total RGDP) -0.0322*** 0.0213*** 
 (-3.83) (3.83) 

HHI -0.3747*** 0.6313*** 
 (-3.13) (8.45) 

T-Bill 0.8491 -0.2340 
 (0.00) (0.00) 

M2/GDP -0.0171 0.0019 
 (0.00) (0.00) 

Crisis -0.4028 -0.0041 
 (0.00) (0.00) 

Post Crisis 0.5588 -0.0138 
 (0.00) (0.00) 

Observations 316,663  323,710  

R-squared 0.0204 0.7637 
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Table 5. Effects of prudence index to the lending level and growth 
Dependent variables are lending level and growth of total loan, household loan and C&I loan as a proxy for banks’ lending 

behaviors. Variables are defined in Table 1. Pre-crisis is from 2001:1Q to 2007:2Q, during-crisis is from 2007:3Q to 

2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. Each regression includes quarterly dummies and bank dummies from 

regression (1) to (7). Regression (8) and (9) includes interaction terms between quarterly dummies and MSA dummies. T-

statistics in parentheses are based on standard errors clustered by MSA and robust to heteroskedasticity. ***, **, * represent 

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

Variable 
Total loan 

ratio (1) 

Household 

 loan  ratio 

(2) 

C&I loan  Excess 

total loan 

growth (5) 

Excess 

Household 

loan 

 growth (6) 

Excess 

C&I loan 

growth (7) 

Total loan 

ratio (8) 

Excess 

total loan 

growth (9) 
Selection 

Model (3) 

C&I loan 

ratio (4) 

Prudence index -0.0276*** -0.0197*** -0.1059*** 0.0012 0.0197** 0.0251** 0.0272* -0.1121*** 0.0082*** 

 (-6.21) (-6.20) (-4.47) (0.46) (2.39) (2.49) (1.71) (-114.08) (11.85) 

Prudence index 

 Crisis 
0.0166*** 0.0064** -0.3506*** 0.0017 0.0076 0.0166* -0.0115 0.0209*** 0.0119*** 

 (4.39) (2.16) (-10.55) (0.65) (1.13) (1.92) (-0.68) (11.37) (9.27) 

Prudence index 

 Post 
0.0342*** 0.0141*** -0.1670*** 0.0058** -0.0071 -0.0080 -0.0251 0.0429*** -0.0032*** 

 (8.35) (4.76) (-6.36) (2.30) (-0.96) (-0.89) (-1.64) (29.36) (-3.10) 

Log(Total assets) 0.0493*** 0.0519*** 1.1465*** -0.0014 -0.0214*** -0.0352*** 0.0663*** 0.0178*** -0.0068*** 

 (31.72) (35.15) (160.84) (-1.04) (-9.68) (-11.86) (7.75) (41.58) (-22.65) 

Log(Total assets) 

 Crisis 
0.0022*** 0.0011** 0.0735*** 0.0027*** 0.0042*** 0.0046*** 0.0023 0.0050*** 0.0008 

 (3.95) (2.15) (5.63) (4.75) (8.34) (6.34) (0.93) (5.52) (1.29) 

Log(Total assets) 

 Post 
-0.0001 -0.0039*** 0.5843*** 0.0047*** 0.0053*** 0.0076*** -0.0063*** 0.0025*** 0.0079*** 

 (-0.09) (-7.76) (52.74) (7.93) (12.48) (12.37) (-2.65) (3.61) (16.30) 

Log(HPI) 0.0141*** 0.0393*** -2.1078*** -0.0218*** 0.0286*** 0.0391*** -0.0255*** 0.0932 -0.0302 

 (3.66) (11.01) (-82.66) (-7.52) (9.67) (9.69) (-2.64) (0.00) (0.00) 

Log(Total RGDP) 0.0052** -0.0009 -0.0300*** 0.0025 0.0020 0.0038 -0.0028 0.0002 -0.1266 

 (2.08) (-0.38) (-8.50) (1.48) (1.16) (1.55) (-0.57) (0.00) (0.00) 

HHI 0.1617*** 0.0753*** 4.0059*** 0.0714*** 0.1214*** 0.1285*** 0.1107* 0.0103 0.0008 

 (5.79) (2.89) (47.37) (3.68) (7.11) (5.49) (1.66) (0.00) (0.00) 

T-Bill 0.0333 0.0456 0.0932 -0.1266 0.0128 0.0371 -5.4430 0.0128 0.4558 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

M2/GDP -0.0007 -0.0012 -0.0037 0.0005 0.0002 0.0008 -0.0658 -0.0658 -5.4430 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Crisis -0.0017 -0.0027 -0.0302 0.0162 0.0003 0.0011 0.4558 0.2517 0.0005 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Post Crisis 0.0011 0.0016 0.0103 -0.0052 0.0000 0.0000 0.2517 -0.0052 0.0932 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Deposit rank   -0.0568***       

   (-68.37)       

MSA*time 

dummies 
No No No No No No No Yes Yes 

Observations 407,539  407,539  407,539  407,539  407,539  407,539  407,539  294,372  294,372  

R-squared 0.8103 0.8561   0.8533 0.0596 0.0547 0.0575 0.2833 0.1271 
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Table 6. Effects of prudence and lending behavior on bank performance  
Dependent variables are NPL Ratio and ROA and their growths. Variables are defined in Table 1. Pre-crisis is from 2001:1Q 

to 2007:2Q, during-crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. Each regression includes 

quarterly dummies and MSA dummies. T-statistics in parentheses are based on standard errors clustered by MSA and robust 

to heteroskedasticity. ***, **, * represent significance at the 1%, 5%, 10% levels, respectively. 

Variable Change in NPL ratio Change in ROA 

Prudence index 0.9185*** -0.1326*** 

 (49.64) (-6.60) 

Prudence index  Crisis -0.3680*** 0.0663*** 

 (-18.32) (4.25) 

Prudence index  Post -0.6057*** -0.0130 

 (-33.65) (-0.77) 
Log(Total assets) 0.0965*** -0.0177*** 

 (13.78) (-3.90) 

Log(Total assets)  Crisis 0.0488*** -0.0167*** 

 (16.90) (-9.90) 

Log(Total assets)  Post 0.0084*** 0.0013 

 (4.08) (1.09) 
Excess total loan growth t-1 0.0009 -0.0627*** 

 (0.01) (-2.76) 

Excess total loan growth t-1 -0.0650 -0.0172 

 Crisis (-0.57) (-0.28) 

Excess total loan growth t-1 -0.0045 0.0043 

 Post (-0.04) (0.06) 

Excess total loan growth t-2 0.0489 -0.0260 

 (1.02) (-1.46) 
Excess total loan growth t-2 0.0446 0.0641 

 Crisis (0.50) (1.03) 

Excess total loan growth t-2 -0.0603 0.0574 

 Post (-0.95) (1.39) 

Excess total loan growth t-3 0.2659*** -0.0001 

 (3.90) (0.00) 

Excess total loan growth t-3 0.0041 -0.0859** 

 Crisis (0.04) (-2.04) 

Excess total loan growth t-3 -0.1734** -0.1809*** 

 Post (-2.14) (-4.36) 

Excess total loan growth t-4 -0.1084 0.0505** 

 (-1.11) (2.18) 
Excess total loan growth t-4 0.2589** 0.0256 

 Crisis (2.07) (0.48) 

Excess total loan growth t-4 0.0758 0.1359*** 

 Post (0.71) (3.16) 

Log(HPI) -0.0862*** -0.0201** 

 (-4.13) (-1.96) 

Log(Total RGDP) -0.0420*** 0.0194*** 

 (-4.40) (3.37) 

HHI -0.6305*** 0.7151*** 

 (-4.77) (9.37) 

T-Bill 0.8431 -0.2682 

 (0.00) (0.00) 

M2/GDP -0.0054 0.0027 

 (0.00) (0.00) 

Crisis -0.1011 0.0069 

 (0.00) (0.00) 

Post Crisis 0.3293 -0.0180 

 (0.00) (0.00) 

Observations 316,669  323,716  

R-squared 0.0389 0.7641 
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Table 7. Effects of loan application approval rates 
Dependent variables are the loan application approval rates. Approval rates are measured through the loan amounts in 

column 1 and through the number of applications in column 2. Variables are defined in Table 1. Pre-crisis is from 2001:1Q 

to 2007:2Q, during crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. Each regression includes 

quarterly dummies and MSA dummies. T-statistics in parentheses are based on standard errors clustered by MSA and robust 

to heteroskedasticity. ***, **, * represent significance at the 1%, 5%, 10% levels, respectively. 

Variable 
Loan Application 

 Approval rates (1) 
Number of Loan App. 

Approval rates (2) 

Prudence index 0.0084*** 0.0081*** 
 (2.81) (2.91) 

Prudence index  Crisis 0.0116** 0.0079* 
 (2.40) (1.80) 

Prudence index  Post -0.0003 0.0027 
 (-0.08) (0.90) 

Log(Total assets) -0.0068* -0.0071* 

 (-1.75) (-1.83) 

Log(Total assets)  Crisis -0.0050*** -0.0058*** 

 (-3.71) (-4.52) 

Log(Total assets)  Post -0.0057*** -0.0056*** 

 (-3.93) (-4.05) 

Log(Applicants’ income) 0.0354*** 0.0433*** 
 (11.42) (14.26) 

Log(HPI) 0.0629*** 0.0496*** 

 (5.51) (4.56) 

Log(Total RGDP) -0.0012 -0.0028 

 (-0.21) (-0.51) 

HHI -0.0599 -0.1085* 

 (-0.91) (-1.75) 

T-Bill -1.5680 -0.3673 

 (0.00) (0.00) 

M2/GDP 0.0114 -0.0053 

 (0.00) (0.00) 

Crisis -0.0296 0.0072 

 (0.00) (0.00) 

Post Crisis -0.0241 -0.0047 

 (0.00) (0.00) 

Observations 45,104  45,103  

R-squared 0.5368 0.5929 
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Table 8. Effects of prudence index on loan ratio and excess loan growth across bank 

sizes 
We divide banks into three groups: large, medium, small. Large banks have more than $1 billion in assets. A median split of 

the smaller, remaining banks defines medium banks as the upper half and small banks as the lower half. Dependent variables 

are total loan ratio and its growth. Variables are defined in Table 1. Pre-crisis is from 2001:1Q to 2007:2Q, during-crisis is 

from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. Each regression includes quarterly dummies and 

MSA dummies. T-statistics in parentheses are based on standard errors clustered by MSA and robust to heteroskedasticity. 

***, **, * represent significance at the 1%, 5%, 10% levels, respectively. 

 Total loans ratio        Excess total loan growth  

 Bank size Bank size 

Variable Small (1) Medium (2) 
Small or 

Medium (3) 
Large (4) Small (5) Medium (6) 

Small or 

Medium (7) 
Large (8) 

Prudence index -0.0210*** -0.0265*** -0.0256*** -0.0396*** 0.0166* 0.0090* 0.0205** -0.0453 

 (-4.85) (-7.06) (-6.01) (-2.62) (1.65) (1.68) (2.36) (-1.04) 

Prudence index  

Crisis 
0.0075* 0.0287*** 0.0153*** 0.0302** 0.0090 0.0100* 0.0039 0.0726* 

 (1.86) (6.39) (4.23) (2.07) (1.13) (1.83) (0.55) (1.70) 

Prudence index  

Post 
0.0230*** 0.0393*** 0.0311*** 0.0463*** 0.0008 -0.0022 -0.0075 0.0575 

 (5.86) (10.19) (7.91) (3.05) (0.09) (-0.44) (-0.98) (1.35) 

Log(Total assets) 0.0863*** 0.0120*** 0.0551*** 0.0023 -0.0533*** 0.0113*** -0.0268*** -0.0036 

 (32.14) (5.20) (34.57) (0.42) (-17.35) (4.60) (-12.89) (-0.20) 

Log(Total assets)  

Crisis 
0.0012 0.0096*** 0.0038*** 0.0010 0.0029* 0.0021** 0.0041*** 0.0159*** 

 (0.70) (6.97) (5.57) (0.30) (1.73) (2.07) (6.48) (4.01) 

Log(Total assets)  

Post 
-0.0089*** 0.0107*** -0.0015** 0.0181*** 0.0094*** 0.0026*** 0.0068*** 0.0091* 

 (-5.02) (6.97) (-2.11) (5.63) (8.57) (2.89) (13.65) (1.88) 

Log(HPI) 0.0086 0.0301*** 0.0154*** -0.0084 0.0484*** 0.0022 0.0317*** 0.0143 

 (1.25) (6.44) (3.78) (-0.61) (8.96) (0.91) (10.59) (0.88) 

Log(Total RGDP) 0.0110*** 0.0112** 0.0086*** 0.0014 0.0083*** -0.0022 0.0042*** -0.0121 

 (3.06) (2.50) (3.08) (0.19) (3.49) (-1.12) (2.67) (-1.34) 

HHI -0.0164 0.1258*** 0.1581*** 0.1637 0.2361*** 0.0407** 0.1345*** -0.0057 

 (-0.38) (3.67) (5.58) (1.61) (6.93) (2.54) (7.93) (-0.05) 

T-Bill 0.2871 -1.1790 -0.0363 0.0649 -1.5940 -1.0530 0.0678 -1.9960 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

M2/GDP -0.0014 0.0036 0.0003 0.0287 0.0061 0.0066 -0.0043 0.7038 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Crisis -0.0287 0.0084 -0.0001 0.1839 0.1864 -0.1918 -0.0458 1.7239 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Post Crisis 0.0249 -0.0221 -0.0016 0.1428 -0.0682 -0.0320 0.0217 -0.4906 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Observations 188,867  188,902  378,288  28,816  188,867  188,902  378,288  28,816  

R-squared 0.8197 0.8358 0.8160 0.8211 0.1300 0.1114 0.0780 0.0789 
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Table 9. Effects of prudence index and bank lending on bank performance across bank 

sizes  
We divide banks in three groups: large, medium, small. Large banks have more than $1 billion in assets. A median split of 

the smaller, remaining banks defines medium banks as the upper half and small banks as the lower half. Dependent variables 

are changes in NPL Ratio and changes in ROA. Variables are defined in Table 1. Pre-crisis is from 2001:1Q to 2007:2Q, 

during-crisis is from 2007:3Q to 2009:2Q and post-crisis is from 2009:3Q to 2014:4Q. Each regression includes quarterly 

dummies and MSA dummies. T-statistics in the parentheses are based on standard errors clustered by MSA and robust to 

heteroskedasticity. ***, **, * represent significance at the 1%, 5%, 10% levels, respectively.  

Variable Changes in NPL Ratio Changes in ROA 

Variable 

 Bank size Bank size 

Small (1) 
Medium 

(2) 

Small or 

Medium (3) 
Large (4) Small (5) 

Medium 

(6) 

Small or 

Medium (7) 
Large (8) 

Prudence index 1.0853*** 0.8967*** 0.9646*** 0.4272*** -0.1127*** -0.2400*** -0.1313*** -0.2433*** 
 (47.97) (29.70) (54.28) (7.64) (-5.47) (-15.84) (-6.35) (-6.72) 

Prudence index  Crisis -0.3861*** -0.3991*** -0.3882*** -0.0971* 0.0289 0.2217*** 0.0609*** 0.2263*** 
 (-14.39) (-12.49) (-19.41) (-1.70) (1.36) (9.19) (3.76) (4.64) 

Prudence index  Post -0.6166*** -0.6480*** -0.6316*** -0.2373*** -0.0501*** 0.1021*** -0.0150 0.0737* 
 (-26.91) (-22.29) (-36.27) (-4.27) (-2.90) (6.51) (-0.87) (1.77) 

Log(Total assets) 0.0917*** 0.1055*** 0.0914*** 0.0606*** 0.0188** -0.0462*** -0.0179*** 0.0179 

 (5.89) (8.35) (11.20) (2.92) (2.15) (-6.36) (-3.39) (0.82) 

Log(Total assets)  Crisis 0.0534*** 0.0417*** 0.0599*** 0.0065 0.0019 -0.0262*** -0.0150*** -0.0225** 

 (4.49) (3.91) (13.46) (0.58) (0.33) (-4.55) (-6.36) (-2.39) 

Log(Total assets)  Post 0.0162* -0.0036 0.0197*** 0.0097 0.0081* -0.0012 -0.0009 -0.0028 

 (1.84) (-0.47) (6.16) (1.14) (1.95) (-0.28) (-0.53) (-0.39) 

Excess Total Loan Growth t-1 -0.1723** -0.0616 -0.1515*** 0.3624*** 0.0248 -0.1381*** -0.0675** -0.0609** 

 (-2.13) (-0.75) (-2.63) (2.74) (0.81) (-2.95) (-2.48) (-2.17) 

Excess Total Loan Growth t-1 -0.0080 0.0280 0.0366 -0.1583 -0.1059 0.0516 -0.0231 0.0389 

 Crisis (-0.05) (0.21) (0.36) (-0.92) (-1.50) (0.45) (-0.35) (0.28) 

Excess Total Loan Growth t-1 0.0568 -0.0283 0.0329 0.1221 0.1395*** 0.1705** 0.0906 -0.0626 

 Post (0.54) (-0.29) (0.44) (0.46) (2.69) (2.34) (1.32) (-0.83) 

Excess Total Loan Growth t-2 -0.1239* 0.2214** 0.0272 0.2671*** 0.0169 -0.0633** -0.0312* -0.0052 

 (-1.69) (2.48) (0.46) (2.78) (0.58) (-2.44) (-1.66) (-0.10) 

Excess Total Loan Growth t-2 0.1787 -0.0408 0.0997 -0.3204** -0.1198** 0.2017* 0.0477 0.1332 

 Crisis (1.27) (-0.29) (0.98) (-2.07) (-1.97) (1.73) (0.68) (1.11) 

Excess Total Loan Growth t-2 0.0429 -0.1501 -0.0523 -0.1928 -0.0963** 0.1012** 0.0289 -0.0145 

 Post (0.44) (-1.44) (-0.71) (-1.57) (-2.08) (2.22) (0.85) (-0.19) 

Excess Total Loan Growth t-3 0.2320*** 0.0850 0.1852*** 0.4086*** 0.0320 0.0173 0.0223 -0.0679** 

 (3.15) (0.91) (3.10) (3.02) (1.19) (0.47) (1.08) (-2.34) 

Excess Total Loan Growth t-3 0.0526 0.0787 0.0464 0.1815 -0.1749*** -0.0912 -0.1176*** 0.0137 

 Crisis (0.39) (0.51) (0.45) (0.72) (-2.83) (-1.30) (-2.61) (0.08) 

Excess Total Loan Growth t-3 -0.0801 -0.1132 -0.0994 -0.3800** -0.1483*** -0.1215** -0.1743*** -0.0302 

 Post (-0.78) (-1.02) (-1.31) (-2.55) (-2.89) (-2.36) (-4.62) (-0.80) 

Excess Total Loan Growth t-4 0.0584 0.0001 0.0305 -0.2588 0.1264*** 0.0226 0.0724*** -0.0360* 

 (0.80) (0.00) (0.58) (-1.60) (4.13) (0.75) (3.02) (-1.76) 

Excess Total Loan Growth t-4 0.0343 0.1804 0.1081 0.5313*** -0.0347 -0.0204 -0.0225 0.2543** 

 Crisis (0.25) (1.15) (1.04) (2.79) (-0.40) (-0.32) (-0.40) (2.36) 

Excess Total Loan Growth t-4 -0.1411 0.0148 -0.0804 0.2614 0.0247 0.1121** 0.0987*** 0.0907* 

 Post (-1.44) (0.15) (-1.16) (1.52) (0.47) (2.32) (2.61) (1.90) 

Log(HPI) -0.2515*** -0.0541* -0.1299*** 0.1328*** -0.0227 -0.0179 -0.0196* -0.0166 
 (-6.01) (-1.91) (-5.61) (3.08) (-1.18) (-1.30) (-1.74) (-0.54) 

Log(Total RGDP) -0.0421** -0.0100 -0.0404*** -0.0415** 0.0186 0.0179* 0.0221*** -0.0036 
 (-2.01) (-0.63) (-3.58) (-2.46) (1.63) (1.92) (3.20) (-0.25) 

HHI -0.4302 -0.8133*** -0.6530*** -0.5188* 0.7680*** 0.7203*** 0.8084*** 0.3294 
 (-1.60) (-4.33) (-4.34) (-1.77) (4.82) (7.14) (9.36) (1.58) 

T-Bill 1.9245 -0.0784 -1.4330 -0.1040 -4.2750 3.4551 0.4331 0.0889 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

M2/GDP 79.1416 -0.0129 0.0124 -1.6790 0.0045 -0.0056 0.0035 0.0134 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Crisis -0.2142 -0.8456 0.5564 -0.1458 -0.0032 0.1042 0.1198 0.2777 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Post Crisis 0.1635 -0.4838 0.2671 -0.3611 0.0143 0.1684 0.0279 0.2746 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Observations 144,874  144,975  290,371  25,893  149,503  149,569  299,613  23,758  

R-squared 0.0445 0.0407 0.0381 0.0949 0.7370 0.7937 0.7613 0.8138 
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Appendix A 

We assume that several bank attributes constitute a latent factor indicating bank prudence.  

Therefore, we use an Exploratory Factor Analysis (EFA) to create a prudence index (Cattell, 

1952; Cattell, 1958; O’Rourke and Hatcher, 2013) from four bank attributes (Capital 

adequacy ratio, core deposit funding, profitability and non-performing loans). Because a high 

NPL Ratio indicates a low prudence level, we define Performing Loans (PL) Ratio as one 

minus NPL Ratio. 

Table A.1 shows eigenvalues of all factors. The eigenvalue of the first factor (Factor1) is 

0.5647 and the eigenvalue of the second factor (Factor2) is 0.2135. The eigenvalues of 

Factor1 and Factor2 occupy almost portions of the total eigenvalue and the eigenvalue of 

Factor1 is about 2.5 times bigger than the eigenvalue of Factor2. The variance explained by 

Factor1 is also highly bigger than the variance explained by Factor2 (0.5408 vs. 0.2374).  

We finally choose Factor1 as a prudence index of a bank based on the eigenvalues and the 

variances from EFA4. Table A.2 shows standardized scoring coefficients of Factor1. The 

coefficients are all positive.  

<Insert Table A.1. A2 around here> 

 

Table A.1. Eigenvalues of the Reduced Correlation Matrix 

Variable Eigenvalue Difference Proportion Cumulative 

Factor1 0.2460 0.1712 2.7813 2.7813 

Factor2 0.0749 0.1662 0.8462 3.6276 

Factor3 -0.0914 0.0496 -1.0332 2.5944 

Factor4 -0.1410 - -1.5944 1.0000 

Total 0.0885    

Average 0.0221    

                                                      
4 We also chose both Factor1 and Factor2 and ran all regressions. The results of regressions were robust but we 

choose only Factor1 because sole factor is more intuitive than two factors to account for a prudence level. 
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Table A.2. Standardized Scoring Coefficients of Factor1 

Variable Standardized Scoring Coefficients 

BIS Ratio 0.1614 

Core deposit Ratio 0.0457 

PL Ratio (=1- NPL ratio) 0.2673 

ROA 0.2584 

 

 

 


