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Abstract 
Using US commercial bank data over the period 2000 to 2008, we examine how the issuance of 
subordinated debt (SND) affects bank risk-taking and stability, efficiency, and deposit and loan 
growth rates. We identify the channels by which these effects occur and, using fixed- and random- 
effects models and system-GMM estimations, we provide evidence that supports these channels. 
As SND as a percentage of total liabilities rises, bank risk-taking falls. SNDs not only improve 
banks’ market discipline by directly reducing non-performing loans, but by leading to reduced 
overhead costs, and SNDs also boost banks’ efficiency and stability. Our results are robust under 
different model specifications and estimation methodologies. 
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1. Introduction 
Market discipline, as it relates to the banking sector and subordinated debt (SND), it can be classified into two 
distinct processes: “market monitoring”, which refers to investors reacting to any change in a bank’s risk profile 
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by incorporating those assessments into how they price SNDs; and “market influence”, which refers to bank 
managers responding to a security price change, by, for example, counteracting any adverse change in their 
firm’s condition1. In the third pillar of Basel II, the Basel Committee on Banking Supervision (2001) required 
several disclosures—bank’s capital-risk exposure, risk assessment processes, and its capital adequacy ratio— 
that were aimed at encouraging market discipline and making it easier to monitor banks. The most important 
feature of these disclosures related to the extent to which private investors could observe and price the risks taken 
by banks, as these ultimately affect the banks’ management decisions. Studies that focus on market monitoring 
investigate the risk-sensitivity of the SND spread; however, little is known about the ability of SND investors to 
influence bank managers’ risk-taking decisions2. This gap in the literature is what we address in this paper.  

Although other researchers have examined how SNDs affect the cost efficiency of commercial banks3, we 
identify the channels by which SNDs affect not only the efficiency, but also the stability and growth of the 
banking system and find strong empirical support for the efficiency and stability channels. We show clearly that 
it is not just the price (spread) on SNDs that matters for market discipline—the amount of SNDs that banks hold 
is also very important.  

How SNDs are priced is clearly important to their market discipline effects. For example, Blum (2002) argued 
that after pricing their SND contracts, banks could choose a higher level of risk than that before the contract, but, 
in repeated and ongoing relationships between investors and such banks, SND holders—after experiencing 
banks’ excessive risk taking—may require higher interest rates, thus disciplining these banks’ behavior. Thus, 
whenever SND holders are compensated with such a “risk premium”, they would become indifferent to the level 
of risk undertaken by banks. 

However, the amount of SNDs also matters: if market discipline works then banks with larger amounts of 
SNDs, by decreasing their risk, may attract larger amounts of loans and deposits4. For these reasons, SNDs may 
not only improve banking stability by decreasing non-performing loans (NPLs), but they may also boost the ef-
ficiency and growth of the banking sector. In addition, banks with small SND balances have little incentive to 
respond to any change in the SND price because the burden of increased interest expense is not significant, even 
assuming that the SND is priced correctly and reflects the true risk level of the bank. Thus, when issuing SNDs 
the source of discipline originates not only from the higher price that the bank would face if it takes on a higher 
level of risk, but also from the higher interest expense when the bank has a substantial SND balance.   

By directly investigating how changes in the price and amount of SNDs affect a bank’s risk characteristics, 
we are able to illustrate clearly the “practical side” of market discipline—the way in which market discipline 
actually works. Assuming that market monitoring is occurring, we find evidence of the impact of SNDs on 
market influence; that is, we examine how changes in SNDs may cause bank managers to react, counteracting 
any adverse changes in their bank’s condition (e.g., its non-performing loans). 

This paper contributes to the literature on the market-discipline effects of SNDs in the banking industry in two 
ways. First, we comprehensively analyze the influence of SNDs on the incentives of bank management to re-
duce risk-taking activities. Although Krishnan et al. (2005) reviewed the “preventative influence” of SNDs by 
showing the average change in risk characteristics (that is, non-performing loans and leverage following the first 
SND issue), they did not find meaningful evidence of such influence. By using relevant control variables and 
more elaborate empirical models, our results prove that this “influencing phase” does indeed exist. Thus, with 
the help of some earlier work on the “monitoring phase”, we are able to link SNDs’ market-discipline effect to 
bank stability. Second, whereas previous studies of SNDs focused on the risk-taking behavior of banks, here we 
examine the issues of the stability, efficiency, and growth of the banking industry comprehensively using US 
commercial bank data. Using fixed- and random-effects models, we find strong empirical evidence that increas-
es in the SND ratio not only decrease non-performing loans, but also decrease overhead costs (and net interest 
margins). This paper is organized as follows: Section 2 reviews the relevant literature; Section 3 provides em-
pirical evidence of our hypotheses using fixed-and random-effects panel regressions; Section 4 shows the ro-
bustness of our empirical findings using panel-causality tests; and Section 5 concludes. 

 

 

1See Bliss and Flannery (2002). 
2See Flannery (1998) and Sironi (2001). 
3E.g., Raviv and Hilscher (2011) examine how SNDs impact banks’ deposit insurance premiums; Covitz et al. (1997) examine how SNDs 
affect tax deductions on interest payment on debts; Flannery (2005) examines their impact on the cost of capital; and Park and Perisitani 
(1998) examine their effect on interest payments on deposits. 
4See Park and Peristiani (1998), and Martinez-Peria and Schmukler (2001). With additional SNDs, banks with low initial capital may try to 
reduce loans to increase their risk-adjusted capital ratio (Baer and McElravey, 1992). 
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2. Literature Review 
Traditional tests of market discipline focused on the ability of market forces to identify and control risk-taking in 
banks (e.g., Hannan and Hanweck, 1988). Flannery (1998) reviewed studies on US banks, whereas Sironi (2003) 
provided evidence from the European banking industry. Most empirical studies that examined the link between 
SNDs and market discipline focused on market monitoring, as they tested for the risk-sensitivity of SNDs’ 
spreads (e.g., Sironi, 2001). In relation to our hypotheses, the literature can be classified into three distinctive 
groups. The first group of studies focuses on the causal links between market discipline and the stability of 
banks. Schrieves and Dahl (1992) provided four different channels of positive association between bank capital 
and risk, whereas Blum (1999) suggested that increasing bank regulatory capital standards might have the unin-
tended effect of causing banks to engage in increasingly risky behavior. Aggarwal and Jacques (2001) provided 
evidence of a negative association between bank capital and bank risk. Although Gropp and Vesala (2004) 
showed that SNDs may act as market-based limits to the moral hazards and excessive risk-taking of banks, Nier 
and Baumann (2006) reported that stronger market discipline resulting from uninsured liabilities and disclosures 
resulted in larger capital buffers.  

The second group of studies focuses on the impact of market discipline on the efficiency of banks. Covitz et 
al. (2004) showed that SNDs are a relatively inexpensive substitute for equity capital and the tax code permits 
banks to deduct interest payments on debt instruments, but not on dividend payments on equity. Flannery (2005) 
showed that a security that reduced the deadweight cost of financial distress could permit banks to operate with 
more debt and hence a lower cost of capital. SNDs might also indirectly improve the efficiency of the banking 
system by decreasing NPLs and increasing equity. While some studies5 focused on bank risk and its impact on 
bank efficiency, other studies focused on bank capital and its impact on bank efficiency6. Berger and Mester 
(1997) claimed that, if there is a trade-off between risk and return, riskier banks might be more profit-efficient. 
Similarly, Maudos et al. (2002) showed that banks with higher risk induce a higher level of profit efficiency, but 
a lower level of cost efficiency. However, Park and Peristiani (1998) showed that risky thrifts offered higher in-
terest rates, but attracted a smaller amount of uninsured deposits. In a similar vein, Martinez-Peria and Schmuk-
ler (2001) found that depositors disciplined banks by withdrawing deposits and by requiring higher interest rates 
as seen in Mexico during the Mexican Peso crisis. Finally, Fiordelisi et al. (2011) found that lower bank effi-
ciency Granger-caused higher bank risk and increased bank capital preceding cost-efficiency improvements. For 
the relationship between bank capital and bank efficiency, Baer and Brewer (1992) observed that larger banks 
paid lower interest rates because they have a higher market-to-asset ratio. Similarly, Saunders and Schmacher 
(2000) showed that banks seek to lower the cost of holding relatively high capital ratios by demanding higher 
net interest margins (NIMs). However, Demirguc-Kunt and Huizinga (1999) showed that capital-to-lagged-asset 
ratio increased NIMs and Berger and De Young (1997) showed that decreases in cost efficiency are followed by 
increases in NPLs, and decreases in bank capital ratios generally preceded an increase in NPL for banks with 
low capital ratios. 

The final group of studies investigated the impact of market discipline on the growth of banks. SNDs may in-
directly boost the growth of loans and deposits by decreasing the risk profile of banks or improving their capital 
structure. Park and Peristiani (1998) showed that risky thrifts offered higher interest rates, but attracted smaller 
amounts of uninsured deposits. Demirguc-Kunt and Huizinga (2004) reported that higher capital ratios increased 
deposit growth, and Laderman (1994) found that a fall in capital-to-asset ratios below the regulatory minimum 
forced banks to decrease their outstanding loans. These and all previous studies will be used below to support 
our hypotheses regarding the expected effects of all the variables used in our “bank effect” regressions. These 
regressions allow us to ascertain how SND issuance affects banks’ stability, efficiency, and growth.  

3. Fixed- and Random-Effects Models and Estimation Results 
We use annual data for US commercial banks over the period 2000 to 2008 from the Federal Deposit Insurance 
Corporation (FDIC). We restricted banks in our sample to those with at least one share of SND during the sam-
ple period so that our final sample included 536 banks and 1619 bank-year observations. Table 1 presents varia-
ble definitions. 

Table 2 presents the descriptive statistics for our variables. We can see that the mean of the SND ratio (sub- 

 

 

5See Berger and Mester (1997), Maudos et al. (2002), and Fiordelisi et al. (2011). 
6See Demirguc-Kunt and Huizinga (1999), Saunders and Schmacher (2000), and Berger and De Young (1997). 
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Table 1. Variable descriptions.                                                    

Variable Description 

ROE 
Net income

Total equity capital
 

ROA Net income
Total assets

 

SND Ratio Subordinated debt
Total liabilities

 

NPL Ratio Loan 90+ days late + Total loans not accruing
Total loans

 

Overhead-Cost Ratio Non-interest expense
Total assets

 

Non-Interest Income Ratio Non-interest income
Non - interest income + Total interest income

 

Capital Ratio Total equity capital
Total assets

 

Cost of Deposits Ratio Interest on deposits Interest on transaction accounts
Non-transaction accounts

−  

Securities Held-to-maturity securities + Available-for-sale securities + Total trading assets  

Net Interest Margin Total interest income Interest expense
Total loans + Securities

−  

Market Share 
Total Assets

Total assets
i

i
i
∑

 

Deposit Ratio Total deposits
Total assets

 

Log of Total Assets ( )log Total assets  

Cash Ratio Cash
Total assets

 

Loan-Loss Provision Ratio Loan loss provision
Total loans

 

Deposit Growth Rate 
1

Depositslog
Deposits

t

t−

 
 
 

 

Loan Growth Rate 
1

Loanslog
Loans

t

t−

 
 
 

 

Security Growth Rate 
1

Securitieslog
Securities

t

t−

 
 
 

 

Time Deposit Growth Rate 
1

Non-transactions accountslog
Non-transactionsn accounts

t

t−

 
 
 

 

 
ordinated debt divided by total liabilities) is 1.84%; this ratio increased until 2003, but decreased thereafter. Be-
cause of the US subprime mortgage crisis, the SND ratio recorded its lowest value, 1.42%, and the NPL ratio 
reached its highest value, 2.74%, during 2008. Bank efficiency, measured by the overhead-cost ratio was im-
proving (decreasing) before the subprime mortgage crisis. The average capital-to-asset ratio over the sample pe- 
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Table 2. Descriptive statistics.                                                    

(a) 

Year Statistics SND ratio NPL ratio Capital ratio Overhead cost ratio 

2000 
Mean 0.0184 0.0103 0.0852 0.0377 
SD 0.0145 0.0097 0.0361 0.0304 

2001 
Mean 0.0209 0.0136 0.0919 0.036 
SD 0.0211 0.0139 0.0478 0.0244 

2002 
Mean 0.0208 0.0115 0.0927 0.0343 
SD 0.0392 0.0139 0.0497 0.0242 

2003 
Mean 0.0221 0.0096 0.0938 0.0322 
SD 0.0365 0.0114 0.0505 0.0189 

2004 
Mean 0.0185 0.0073 0.0992 0.0294 

SD 0.0173 0.0083 0.0465 0.0166 

2005 
Mean 0.0178 0.0059 0.0977 0.0297 

SD 0.015 0.0062 0.0411 0.0179 

2006 
Mean 0.0166 0.0062 0.0971 0.0289 

SD 0.0142 0.0064 0.0376 0.0162 

2007 
Mean 0.0162 0.0126 0.0981 0.0288 

SD 0.0147 0.0145 0.0383 0.017 

2008 
Mean 0.0142 0.0274 0.0946 0.0307 

SD 0.0152 0.0362 0.0383 0.0256 

Total Mean 0.0184 0.0116 0.0946 0.0319 

 SD 0.0232 0.0173 0.0435 0.0218 

(b) 

Year Statistics Net interest margin Deposit growth rate Loan growth rate 

2000 
Mean 0.0444 - - 

SD 0.02 - - 

2001 
Mean 0.0425 0.0307 0.0368 

SD 0.0155 0.6153 0.2793 

2002 
Mean 0.0421 0.0946 0.078 

SD 0.0148 0.2536 0.2476 

2003 
Mean 0.0392 0.0431 0.0793 

SD 0.0111 0.2766 0.1706 

2004 
Mean 0.0384 0.096 0.1383 

SD 0.0131 0.2294 0.2256 

2005 
Mean 0.0396 0.1471 0.1407 

SD 0.0117 0.3575 0.3042 

2006 
Mean 0.0389 0.1092 0.1193 

SD 0.011 0.1799 0.1524 

2007 
Mean 0.0377 0.0843 0.1173 

SD 0.0127 0.1516 0.1312 

2008 
Mean 0.0357 0.1109 0.0716 

SD 0.014 0.2716 0.1547 

Total Mean 0.0397 0.0897 0.0993 

 SD 0.0141 0.3183 0.2181 
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riod is 9.46%. In addition, the growth rate of deposits and loans were highest during 2005, reaching 14.7% and 
14.1%, respectively. 

We use fixed- and random-effect models to examine the effect of increased SNDs on Bank Effect—variables 
presented below that are used to capture a bank’s stability, efficiency, and growth. Because the monitoring and 
influence phases may take time to be effective on Bank Effect, a one-year lagged SND ratio is used in the model 
shown in Equation (1): 

, 0 1 , 1 , ,Bank Efeect SND ratio .i t i t i t t i tX u eα α β− ′= + + + +                   (1) 

where ,Bank Efeect i t  for bank i  at time t  is 1) stability, as measured by the NPL ratio in Table 4 and the 
Capital ratio in Table 5; 2) efficiency, as measured by the Overhead-cost ratio in Table 6 and Net interest mar-
gins in Table 7; and 3) growth, as measured by Deposit-growth rates in Table 8 and Loan-growth rates in Table 
9; , 1SND ratioi t−  is the year-end balance of SND over total liabilities; ,i tX  includes bank-specific control va-
riables; tu  is a time-specific effect to capture macroeconomic factors not observed in the other regressors; and 

,i te  is the error term, which is assumed to be independently and normally distributed.  
Before performing panel estimations, we tested the stationarity of our data using the IPS panel unit test (Im et 

al., 2003) and modified inverse chi-square test of Choi (2003). For both tests, the panel unit test specified each 
ADF regression across the bank: 

0 1 , 1 , , , .
p

i t i j i t j i t
j

Y Y Y eα α β− −∆ = + + ∆ +∑                          (2)
 

where ,i tY  is the bank characteristic variable for bank i  at time t ; p  is lag length in the ADF regressions; 
and the error terms, ,i te , are assumed to be independently and normally distributed random variables for all i ’s 
and t ’s. Table 3 presents the “ z -bar” test statistic under the null hypothesis that all panels have a unit root. 
We can see that we can reject the null hypotheses of nonstationarity for all, variables except securities and time 
deposits, at the 1% significance level. However, since we used the growth rates of securities and time deposits, 
we can apply traditional panel regression analysis to our data. 

Our hypotheses regarding the effects of increased SNDs on bank stability, efficiency, and growth and asso-
ciated regressions are presented in Sections 3.1 - 3.3 and Tables 4-9, respectively. Because the NPL and capital 
ratios may be endogenous variables in all these regressions, we first estimate the NPL ratio (capital ratio) with-
out the 1SND ratiot−  and capital ratio (NPL ratio) and then extract the fitted values of the NPL ratio (capital ra-
tio), which have now been purified from the impact of the 1SND ratiot−

7. We use the fitted values of the NPL 
ratio (capital ratio) in the regressions reported in all of these tables. Also, because we cannot reject the ran-
dom-effect model based on the Hausman test, estimation results for both fixed- and random-effects models are 
presented in all of these Tables. 

3.1. SNDs and Bank Stability 
Since a change in SNDs may lead bank managers to counteract adverse changes in bank conditions, we investi-
gate the impact of an increase in SNDs on a bank’s risk profile and equity capital; specifically, we estimate the 
impact of increased SNDs on NPL (Table 4) and Capital ratios (Table 5).  

Hypothesis 1: Stability: Increased SNDs decrease the NPL (Table 4) and increase the capital ratio (Table 5).  
Table 4 reports the panel regression results when the NPL ratio is used as a dependent variable. The one pe-

riod-lagged value of the SND ratio has a negative sign and is significant at the 1% critical level, which implies 
that when SNDs are issued this year, next year’s NPL ratio will decrease. This finding is consistent with Gropp 
and Vesala (2004), who claim that SNDs may act as a market-based limit to the moral hazard and excessive 
risk-taking of banks and thus SNDs may actually decrease the overall risk of banks. It thus confirms that SNDs 
are an effective tool for market discipline. In other words, by strengthening the sensitivity between bank 
risk-taking and the SND spread (monitoring phase), the bank thereby reduces its excessive risk-taking (influen-
cing phase). 

Turning to the coefficient on the return on assets (ROA) variable—because ROA serves as an ex post perfor-
mance measure, the negative relationship between it and the NPL ratio is consistent with the expected bank-
ruptcy-costs hypothesis of Berger (1995), who discussed performance problems, e.g., that a high ROA would be  

 

 

7See Shrieves and Dahl (1992), Jacques and Nigro (1997), and Aggarwal and Jacques (2001). 
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Table 3. Panel unit root tests.                                                     

Variable 1
tbarZ  2

mP  

ROE 3.508** 14.132** 

ROA 9.960** 11.203** 

SND ratio −3.274** 21.306** 

NPL ratio −1413.592** 9.145** 

Overhead-cost ratio −78.035** 22.818** 

Non-interest-income ratio −3.058** 30.566** 

Capital ratio 9.692** 7.937** 

Cost-of-deposits ratio −13.218** 57.326** 

Net interest margin −34.991** 19.419** 

Market share 10.476** 11.619** 

Deposit ratio 6.010** 6.529** 

Log of total assets −13.337** 18.222** 

Cash ratio −9.170** 17.791** 

Loan-loss provision ratio −6.188** 4.366** 

Total deposits 16.662** 6.797** 

Total loans 15.253** 5.073** 

Securities −0.212 19.500** 

Time deposits 13.041** 1.492 

Notes: a. bartZ  is the test statistic defined by Im et al. (2003) as follows:  

( ) ( ){ }
( )

( )bar
1

bar 1,   and  bar , .
N

NT

t NT iT i i
i

N t E
Z p t t p

NVar

η
ρ ρ

η =

− −
= − = ∑ ; b. mP  is defined by Choi (2001) as fol-

lows: ( )( )
1

1 ln 1
N

m i
i

P N p
N =

 = − − 
 
∑ ; c. In both tests, we adopt a one-year lag for ADF regressions. The Null 

hypothesis is that all panels have na unit root. ** and * represent the significance level of 1% and 5%, respective-
ly. 

 
associated with a low level of loans that are not paid back. A bank’s liquidity can be measured by its Cash ratio 
and because a bank with greater liquidity will have less risk, this coefficient is expected to be negative (see, e.g., 
Aggarwal and Jacques (2001)). However, in Table 4, this liquidity variable has no significant effect on the NPL 
ratio. While there is mixed evidence in the literature about the relationship between the NPL and Capital ratios8, 
here we find a positive relationship. Shrieves and Dahl (1992) proposed a net positive association between risk 
and capital when the positive effects due to regulatory costs, the unintended effects of minimum capital stan-
dards, bankruptcy cost avoidance, and managerial risk aversion outweigh the negative effects due to deposit in-
surance subsidies. 

To recognize market discipline by depositors9, we include the Deposit ratio in the equation, which is expected 
to have a negative association with NPL ratio, as it does here. As Berger et al. (2009) note, market power in the 
banking industry may lead banks to exhibit greater portfolio risk, which suggests a positive relationship between 
Market share and the NPL ratio, which is what we found in Table 4.  

 

 

8Shrieves and Dahl (1992) and Aggarwal and Jacques (2001). 
9Park and Peristiani (1998) and Martinez-Peria and Schmukler (2001). 
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Table 4. SNDs and Non-Performing Loans (NPLs) ratios.                              

Dependent Variable NPL Ratio 

 Fixed Effects Random Effects Fixed Effects Random Effects 
SND ratio (t − 1) −0.342** −0.345** −0.340** −0.343** 

 (−8.511) (−8.542) (−8.275) (−8.302) 
ROA −0.413** −0.417** −0.419** −0.422** 

 (−13.140) (−13.316) (−13.350) (−13.542) 
Cash ratio 0.009 0.010 0.007 0.008 

 (1.447) (1.688) (1.166) (1.393) 
Capital ratio 0.339** 0.342** 0.319** 0.321** 

 (9.436) (9.452) (8.270) (8.280) 
Deposit ratio   −0.006** −0.006** 

   (−2.656) (−2.718) 
Market share   0.001** 0.001** 

   (2.697) (2.701) 
Observations 1617 1617 

F test (p-value) 0.000 0.000 
Hausman test (p-value) 0.143 0.334 

Adjusted R-squared 0.238 0.246 

a. The table reports the panel regression results of bank stability (non-performing loans) and SND ratio. The time 
effect is introduced to account for macroeconomic factors for both fixed and random effect model. One-year 
lagged SND ratio is used in regressions to consider the time market discipline to be effective. Hausman test indi-
cates that whether fixed and random effect model is preferred, with the null hypothesis of no systemic difference 
between the coefficients of fixed and random effect model. t-statistics are in parentheses. ** and * represent the 
significance level of 1% and 5%, respectively. 

 
Table 5. SNDs and capital ratios.                                                  

Dependent Variable Capital Ratio 

 Fixed Effects Random Effects 

SND ratio (t − 1) 0.979** 0.978** 

 (16.957) (16.923) 

Cash ratio −0.030 −0.034* 

 (−1.857) (−2.110) 

Loan-loss provision ratio −0.149 −0.160 

 (−0.411) (−0.439) 

ROA 0.889** 0.884** 

 (3.929) (3.855) 

Cost of deposits ratio 0.026** 0.027** 

 (6.027) (6.078) 

NPL ratio 1.988 1.971 

 (1.702) (1.691) 
Observations 1617 

F test (p-value) 0.000 
Hausman test (p-value) 0.322 

Adjusted R-squared 0.257 

a. The table reports the panel regression results of bank stability (capital ratio) and SND ratio. The time effect is 
introduced to account for macroeconomic factors for both fixed and random effect model. One-year lagged SND 
ratio is used in regressions to consider the time market discipline to be effective. Hausman test indicates that 
whether fixed and random effect model is preferred, with the null hypothesis of no systemic difference between 
the coefficients of fixed and random effect model. t-statistics are in parentheses. ** and * represent the signific-
ance level of 1% and 5%, respectively. 
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Table 6. SNDs and overhead-cost ratios.                                            

Dependent Variable Overhead-Cost Ratio 

 Fixed Effects Random Effects 
SND ratio (t − 1) −0.097** −0.098** 

 (−3.899) (−3.957) 
Cash ratio 0.063** 0.066** 

 (7.835) (8.206) 
Non-interest-income ratio 0.024** 0.024** 

 (13.407) (13.544) 
Market share 0.0003 0.0003 

 (0.469) (0.509) 
NPL ratio 0.282* 0.306** 

 (2.473) (2.778) 
Capital ratio 0.183** 0.190** 

 (3.804) (3.939) 
Asset size −0.001** −0.001** 

 (−4.188) (−4.270) 
Observations 1614 

F test (p-value) 0.000 
Hausman test (p-value) 0.430 

Adjusted R-squared 0.204 

a. The table reports the panel regression results of bank efficiency (overhead costs) and SND ratio. The time ef-
fect is introduced to account for macroeconomic factors for both fixed and random effect model. One-year lagged 
SND ratio is used in regressions to consider the time market discipline to be effective. Hausman test indicates 
that whether fixed and random effect model is preferred, with the null hypothesis of no systemic difference be-
tween the coefficients of fixed and random effect model. t-statistics are in parentheses. ** and * represent the sig-
nificance level of 1% and 5%, respectively. 

 
Table 7. SNDs and net interest margin.                                              

Dependent Variable Net Interest Margin 

 Fixed Effects Random Effects 
SND ratio (t − 1) −0.062** −0.061** 

 (−3.713) (−3.670) 
Cash ratio 0.006 0.007 

 (1.041) (1.364) 
Overhead-cost ratio 0.198** 0.201** 

 (9.981) (10.145) 
Non-interest-income ratio −0.011** −0.011** 

 (−8.985) (−8.945) 
NPL ratio −0.300 −0.297 

 (−1.385) (−1.373) 
Capital ratio 0.369** 0.370** 

 (12.490) (12.538) 
Observations 1614 

F test (p-value) 0.000 
Hausman test (p-value) 0.322 

Adjusted R-squared 0.215 

a. The table reports the panel regression results of bank efficiency (net interest margins) and SND ratio. The time 
effect is introduced to account for macroeconomic factors for both fixed and random effect model. One-year 
lagged SND ratio is used in regressions to consider the time market discipline to be effective. Hausman test indi-
cates that whether fixed and random effect model is preferred, with the null hypothesis of no systemic difference 
between the coefficients of fixed and random effect model. t-statistics are in parentheses. ** and * represent the 
significance level of 1% and 5%, respectively. 
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Table 8. SNDs and deposit growth rates.                                             

Dependent Variable Deposit Growth Rate 

 Fixed Effects Random Effects 
SND ratio (t − 1) 0.738* 0.738* 

 (2.196) (2.205) 
Market share 0.033** 0.033** 

 (2.739) (2.773) 
Overhead-Cost ratio 0.855* 0.865* 

 (2.012) (2.027) 
Cost of deposits ratio −0.069 −0.066 

 (−1.637) (−1.588) 
NPL ratio −41.414** −42.036** 

 (−4.215) (−4.299) 
Capital ratio 2.651* 2.658* 

 (2.039) (2.075) 
Asset size 0.004 0.004 

 (0.773) (0.865) 
Observations 1617 

F test (p-value) 0.000 
Hausman test (p-value) 0.431 

Adjusted R-squared 0.027 

a. The table reports the panel regression results of bank growth (deposit growth rate) and SND ratio. The time ef-
fect is introduced to account for macroeconomic factors for both fixed and random effect model. One-year lagged 
SND ratio is used in regressions to consider the time market discipline to be effective. Hausman test indicates 
that whether fixed and random effect model is preferred, with the null hypothesis of no systemic difference be-
tween the coefficients of fixed and random effect model. t-statistics are in parentheses. ** and * represent the sig-
nificance level of 1% and 5%, respectively. 

 
Table 9. SNDs and loan growth rates.                                              

Dependent Variable Loan Growth Rate 

 Fixed Effects Random Effects Fixed Effects Random Effects 

SND ratio (t − 1) 0.655* 0.659* 0.473 0.472 

 (2.525) (2.546) (1.826) (1.829) 

Time deposit growth rates 0.366** 0.367** 0.389** 0.390** 

 (22.387) (22.503) (23.283) (23.456) 

Securities growth rates 0.028** 0.027** 0.031** 0.031** 

 (3.310) (3.262) (3.719) (3.719) 

Market share 0.001 0.001 0.002 0.002 

 (0.275) (0.258) (0.405) (0.397) 

Capital ratio   2.022** 2.088** 

   (5.598) (5.773) 

Observations 1593 1593 

F test (p-value) 0.000 0.000 

Hausman test (p-value) 0.186 0.273 

Adjusted R-squared 0.300 0.313 

a. The table reports the panel regression results of bank growth (loan growth rate) and SND ratio. The time effect 
is introduced to account for macroeconomic factors for both fixed and random effect model. One-year lagged 
SND ratio is used in regressions to consider the time market discipline to be effective. Hausman test indicates 
that whether fixed and random effect model is preferred, with the null hypothesis of no systemic difference be-
tween the coefficients of fixed and random effect model. t-statistics are in parentheses. ** and * represent the sig-
nificance level of 1% and 5%, respectively. 
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Table 5 reports the impact of the SND ratio on the Capital ratio when controlling for other bank characteris-
tics10. Consistent with Nier and Baumann (2006), who showed that uninsured funding (bank deposits and SND 
normalized by total liability) strengthens market discipline and is effective in providing incentives for banks to 
limit their risk of default (by holding capital buffers against adverse outcomes), the estimated coefficient of the 
SND ratio is positive and significant at the 1% critical level. 

We expect that the Cash ratio, a proxy for bank liquidity, would be negatively related to the Capital ratio be-
cause, following Aggarwal and Jacques (2001), banks with greater cash have less demand for capital, and this is 
what we find in the random-effects model. Aggarwal and Jacques (2001) also argue that asset quality, as meas-
ured in the Loan-loss provision ratio, is expected to be positively associated with bank capital because low asset 
quality in its loan portfolio causes management to raise capital to avoid bankruptcy. In Table 5, the Loan-loss 
provision ratio appears to have no significant effect on a bank’s Capital ratio.  

Berger (1995) finds that, to the extent that managers are involved in bank ownership, it is less costly for a 
profitable bank (high ROA) to signal its goodness by improving capital structure than it is for an unprofitable 
bank. Nier and Baumann (2006) and Flannery and Rangan (2008) assert that stocking retained earnings is one 
means of accumulating bank capital, implying that only profitable banks can send signals to be perceived as 
“good” banks by improving their capital ratio (Berger, 1995) or banks accumulate their equity capital stock by 
retained earnings11. Thus, ROA should be positively related with the Capital ratio; this is what we find in Table 
512. 

According to Fonseca and Gonzalez (2010), depositors discipline bank management by requiring high interest 
on their deposits; thus, a bank with high deposit costs will be willing to raise its capital base. Hence, the ex-
pected sign of the relationship between the Cost of deposits and the Capital ratio is positive, which is what we 
find in Table 513. Prior studies yielded mixed evidence on the relationship between bank portfolio risk and capi-
tal structure. Shrieves and Dahl (1992) argue that whether this relationship is positive or negative depends on the 
relative forces of changing asset risk and leverage14. In Table 5, the NPL ratio, our proxy for bank risk has, ce-
teris paribus, no significant effect on the Capital ratio, implying that the Shrieves-Dahl positive factors offset the 
negative ones. 

3.2. SNDs and Bank Efficiency 
Here we investigate the direct and indirect impacts of new SNDs on the cost efficiency of banks, especially 
overhead costs (Table 6) and net interest margins (Table 7). 

Hypothesis II: Efficiency: SNDs may boost the cost efficiency (Table 6) and deteriorate the profit efficiency 
(Table 7) of banks.  

There are several ways in which SNDs may directly boost the cost efficiency of banks: by increasing their tax 
deductions for interest payments on debt (Covitz et al., 1997); and by lowering the cost of capital by reducing 
the deadweight costs of financial distress, permitting the bank to operate with more debt (Flannery, 2005). SNDs 
may also indirectly affect the cost or profit efficiency of banks by changing their level of risky portfolios and 
capital. Berger and DeYoung (1997) showed that high levels of NPLs Granger-cause reductions in measured 
cost efficiency15. As discussed in Section 3.1, SNDs may decrease NPLs, which in turn may lower overhead 
costs and increase the net interest margins16. SNDs may also increase the capital ratio, which may also reduce 

 

 

10SNDs are partly substitutable with equity capital to meet minimum capital requirements set by the Basel Committee on Banking Supervi-
sion (2001). However, Raviv (2004) and Flannery (2005) noted that SNDs would increase the level of leverage and the probability of failure 
so that SNDs and capital ratios could have a negative relationship. If the market-discipline effect of SND on holding capital buffers exceeds 
the leverage effect, increased SNDs could increase the capital ratio. Because the current version of the Basel Accords explicitly requires that 
banks keep a certain (Tier 1) as well as a total (combined Tiers 1 and 2) capital ratio, SNDs may no longer be a good substitute for bank 
capital. 
11Nier and Baumann (2006) and Flannery and Rangan (2008). 
12ROE may be another alternative for bank profitability. Because ROE is the product of ROA and the inverse of the capital ratio (i.e., Total 
Assets/Capital), ROE and the capital ratio are negatively related for a given ROA (Athanasoglou et al., 2008). Thus, we used ROA rather 
than ROE as a proxy for bank profitability. The regression results that used ROE rather than ROA (not reported) showed little change in 
both the NPL- and capital-ratio models. 
13Cost of deposits is measured as the average interest expense paid on bank time deposits. 
14These factors are listed earlier in this section. 
15Maudos et al. (2002) and Berger and Mester (1997). 
16Angbazo (1997) and Carbo-Valverde and Rodriguez (2007). 
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overhead costs (Fiordelisi et al., 2011) or decrease the net interest margin17. Finally, SNDs may mean banks can 
pay lower interest rates on uninsured deposits, thereby increasing their net interest margins (Park and Peristiani, 
1998). 

Table 6 presents the regression results for the Overhead-cost ratio. When both the NPL and Capital ratios are 
included in the regression, we find a negative and significant coefficient for the SND ratio, implying that the 
SND ratio decreases the overhead cost directly. While the capital ratio may boost the overhead cost (Altunbas et 
al., 2007), an increased capital ratio decreases asset risk and this, in turn, may reduce overhead cost (Berger and 
Mester, 1997; Maudos et al., 2002). 

The Cash ratio is included to account for the opportunity cost of holding non-interest-bearing assets. Follow-
ing Demirguc-Kunt et al. (1998) and Claessens et al. (2001), we expect a positive sign on the Cash ratio, which 
is what we find, implying that a bank has high opportunity costs when it retains cash that earns no interest18. 
Micco et al. (2007) use the Non-interest income ratio to differentiate retail from wholesale banks; its coefficient 
is positive and significant, which is consistent with the view that non-interest income (e.g., commissions) tends 
to be higher for retail banks, which are relatively less efficient. Following Berger and Mester (1997) and Micco 
et al. (2007), Market share is expected to be negatively related to the overhead-cost ratio because market power 
helps banks manage costs. In Table 6, however, Market share is insignificant. 

The NPL ratio is also included as a proxy for asset risk as bad risk management is associated with bad opera-
tions management, including high overhead costs19. As expected, it has a positive and significant effect on the 
Overhead-cost ratio, ceteris paribus. There are two possible conflicting mechanisms to explain the effect of bank 
capital, Capital ratio, on its operational efficiency: Fiordelisi et al. (2011) argued that moral-hazard incentives 
may spur cost-cutting for banks with a sufficient capital base, whereas Altunbas et al. (2007) found that ineffi-
cient banks appear to retain high capital-to-asset ratios. Our results support Altunbas et al.’s view as the Capital 
ratio coefficient is positive and significant. Finally, to recognize the importance of economies of scale, Asset 
size is also included (Micco et al., 2007); as expected, its coefficient is negative and significant.  

Table 7 shows the regression results with the Net interest margin as the dependent variable; these estimation 
results are quite similar to those for the Overhead-cost ratio regressions in Table 6. Because bank management 
may try to raise its margin to compensate for high asset risk, we include the NPL ratio (Angbazo, 1997; Carbo- 
Valverde and Rodriguez 2007), expecting its effect, ceteris paribus, to be positive; its effect however is not sig-
nificant here. As discussed in Section 3.2, SNDs may either increase or decrease net interest margins. Here, the 
coefficient on the SND ratio is negative and significant at the 1% critical level, implying that an increased SND 
ratio decreases Net interest margins so that SNDs promote the efficiency of the banking system. 

The Cash ratio is included as, following Angbazo (1997), it represents the opportunity cost of holding 
non-interest-bearing assets or liquidity risk. Thus, the expected sign of the relationship depends upon the relative 
size of two competing effects: holding such assets requires a bank to raise margins to cover its profit, but also 
reduces the liquidity risk of the bank, which then lowers margins. In Table 7 the Cash ratio is insignificant, in-
dicating that these two competing effects may have cancelled each other out. The Overhead-cost ratio is in-
cluded as a proxy for cost efficiency because, according to Demirguc-Kunt and Huizinga (1999) and Claessens 
et al. (2001), bank management may be willing to compensate for high overhead costs by raising its net interest 
margin, so its expected effect is positive. This positive and significant coefficient implies, as expected, that 
banks pass on some of their overhead costs to their depositors and lenders.  

Following Carbo-Valverde and Rodriguez (2007), we include the Non-interest-income ratio in order to ac-
count for a potential cross-subsidization strategy20. This ratio has significant negative effect, implying that a 
cross-subsidization strategy (in which a bank diversifies its income to non-traditional sources, such as commis-
sions and trading income) results in a lower margin in its traditional products, deposits and loans21. Because 
holding excessive capital is costly to the bank and may induce it to raise margins to cover its costs, some re-
searchers22 claim that the Capital ratio may be positively associated with Net interest margins. Thus, we ex-
pect—and find—a significant positive association between the Capital ratio and the Net interest margin.  

 

 

17Saunders and Schumacher (2000), Lepetit et al. (2008), and Maudos and Solis (2009). 
18Demirguc-Kunt et al. (1998) and Claessens et al. (2001). 
19Berger and Mester (1997) and Maudos et al. (2002). 
20A bank whose operation is diversified from traditional interest income may charge lower margins. 
21Micco et al. (2007) and Carbo-Valverde and Rodriguez (2007). 
22Saunders and Schumacher (2000), Lepetit et al. (2008), and Maudos and Solis (2009). 
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3.3. SNDs and Bank Growth 
We focus here on the impact of SNDs on deposit- and loan-growth rates; estimation results are shown in Table 
8 and Table 9, respectively. If market discipline works then banks with larger amounts of SNDs—by reducing 
their risk—may attract larger amounts of insured and uninsured deposits, leading to higher growth rates in their 
deposits and loans23. 

Hypothesis III: Growth: New SNDs may indirectly boost the deposit (Table 8) and loan (Table 9) growth 
rates of banks by decreasing risk and increasing equity ratios.  

In the deposit-growth-rate equation in Table 8, the coefficient of the lagged SND ratio is positive and signifi-
cant, implying that a bank with a higher SND ratio can attract more deposits because depositors prefer low-
er-risk banks. This finding is consistent with Park and Peristiani (1998), Martinez-Peria and Schmukler (2001), 
and Demirguc-Kunt and Huizinga (2004). 

Both Market share and Asset size are included because depositors prefer banks with high market power or 
larger asset size (Park and Peristiani, 1998). Market share is positive and significant, indicating that banks with 
market power readily attract deposits; however, Asset size is not significant. Following Martinez-Peria and 
Schmukler (2001) and Demirguc-Kunt and Huizinga (2004), the Overhead-cost ratio is included. If overhead 
costs rise due to the provision of higher-quality banking services, depositors would choose that bank to deposit 
their money in, yielding a positive coefficient, which is what we find here. 

Because a bank paying higher interest can attract more deposits, the Cost of deposits is included here (De-
mirguc-Kunt and Huizinga, 2004); however, its effect is not significant. Both the NPL and Capital ratios are in-
cluded as proxies for both asset and leverage risk24. The estimated coefficient for the NPL ratio is negative and 
significant, which is consistent with Martinez-Peria and Schmukler (2001); that is, depositors disciplined banks 
by withdrawing deposits during the financial crisis. However, the estimated coefficient for the Capital ratio is 
positive and significant, implying that depositors prefer to put their money in a bank that has enough capital to 
be solvent in the case of a financial crisis25.  

Table 9 shows the regression results of the loan-growth-rate model with the SND ratio as a key exogenous 
variable. The estimated coefficient of the SND ratio is positive and significant at the 5% critical level only when 
a limited number of exogenous variables are included, but it is insignificant when the full set of independent va-
riables is used. Consequently, we could not find robust evidence that increases in the SND ratio significantly 
boosts loan growth. Perhaps this result is due to the fact that with additional SNDs, banks with low initial capital 
may ultimately reduce loans to increase their risk-adjusted capital ratio (Baer and McElravey, 1992), thus offset-
ting our hypothesized loan growth effect. 

The growth rates of both time deposits and securities are included to represent the funding effect, and both are 
expected to have positive signs, as they do26. Following Berger and Udell (2004), we also include Market share 
to account for market power. As in prior studies, the Capital ratio is included to recognize both bank-lending and 
bank-capital channels. Both Market share and bank capital, the Capital ratio, are expected to have positive signs 
as an increase in either would help the bank expand its lending capacity; however, only the Capital ratio has a 
significant coefficient in this table. 

4. Panel-Causality Tests 
Even though fixed- and random-effects models yield simple and clear relationships between the issuance of 
SND and bank characteristics, the results we have obtained so far do not indicate any causal relationships. To 
examine causality, the model should involve lagged dependent and independent variables, which is not possible 
in the standard regression model. Holtz-Eakin et al. (1988) developed a dynamic panel model to address the 
causality problem and Arellano and Bond (1991) proposed the “difference” generalized method of moments 
(GMM) to estimate this model. The difference GMM estimators are designed for a dynamic panel model that 
has a relatively short time span and many individuals, allowing for idiosyncratic disturbance with heteroscedas-
ticity and autocorrelation in individuals, and some regressors are not strictly exogenous. Arellano and Bond 
(1991) use a first-difference equation to eliminate individual-specific effects and then estimate a first-difference 

 

 

23Park and Peristiani (1998) and Martinez-Peria and Schmukler (2001). 
24See Martinez-Peria and Schmukler (2001) and Demirguc-Kunt and Huizinga (2004). 
25Ibid. 
26See Kishan and Opiela (2000, 2006) and Altunbas et al. (2002). 
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with a lagged level as the instrument in the following moment conditions:  

, ,Bank Effect 0i t j i tE e− ∆ =   
For 3, ,t T=   and 2j ≥    

, ,SND ratio 0i t j i tE e− ∆ =   
For

 
3, ,t T=   and 2j ≥

 
, , 0i t j i tE X e− ∆ =   

For 3, ,t T=   and 2j ≥  
where Bank Effect is any one of the bank stability, efficiency, or growth variables discussed above; and the 
SND ratio and X , the vector for the key control variables, are weakly exogenous variables. However, Blundell 
and Bond (1998) demonstrated that, in the case of persistent explanatory variables, the first-differenced estima-
tor may suffer from the problem of weak instruments. Following Arellano and Bover (1995), they develop a 
“system”-GMM with additional moment conditions that differentiates between regressors as instruments uncor-
related with individual fixed effects to estimate level equations by the following level moment conditions:  

( ), 1 ,Bank Effect 0i t t i tE u e− + =   
for 3, ,t T=    

( ), ,SND ratio 0i t j t i tE u e− + =   
for

 
3, ,t T=   

 
( ), , 0i t j t i tE X u e− + =   

for 3, ,t T=    
With these additional moment conditions, the system-GMM is more efficient than the difference-GMM. Tak-

ing all moment conditions together, we estimate our panel’s Granger-causality test using the system-GMM es-
timators in the following equations27: 

, , , , ,
1 1 1

Bank Effect Bank Effect SND ratio .
T T T

i t j i t j j i t j i t j j i i t
j j j

X u eα β γ− − −
= = =

′= + + + +∑ ∑ ∑       (3) 

Tables 10-12 show the estimation results of the system-GMM estimators for the bank stability, efficiency,  
 

Table 10. Panel-causality tests: SNDs and bank stability.                               

Variable NPL ratio Capital ratio 

SND ratio (t − 1) 
−0.098* 0.236** 
(−2.302) (3.262) 

NPL ratio (t − 1) 
0.688** 0.472 
(5.981) (1.115) 

Capital ratio (t − 1) 
0.066** 0.923** 
(5.392) (24.529) 

Observations 870 413 
F test (p-value) 0.000 0.000 

Hansen test (p-value) 0.196 0.422 
Serial correlation test (p-value) 0.747 0.329 

a. The table reports the Granger-causality test for SND ratio to bank stability, using system-GMM estimators 
(Arellano and Bover, 1995; Blundell and Bond, 1998). The Hansen test is used to verify over-identifying restric-
tions, with the null hypothesis of orthogonality between instrumental variables and residuals. The serial correla-
tion test is the Arellano-Bond test that null hypothesis is differenced errors exhibit no second-order serial correla-
tion. t-statistics are in parentheses. ** and * represent the significance level of 1% and 5%, respectively. 

 

 

27We use AIC and BIC for the choice of lag length of 1. 
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Table 11. Panel-causality tests: SNDs and bank efficiency.                             

Variable Overhead cost ratio Net interest margin 

SND ratio (t − 1) 
−0.086** −0.061* 

(−3.140) (−2.325) 

Overhead-cost ratio (t − 1) 
0.892**  

(26.800)  

Net interest margin (t − 1)  0.879** 

 (30.446) 

NPL ratio (t − 1) 
−0.019 0.038 

(−0.449) (1.214) 

Capital ratio (t − 1) 
0.046** 0.049** 

(3.907) (3.847) 

Observations 870 1208 

F test (p-value) 0.000 0.000 

Hansen test (p-value) 0.549 0.335 

Serial correlation test (p-value) 0.664 0.287 

a. The table reports the Granger causality test for SND ratio to bank efficiency, using system-GMM estimators 
(Arellano and Bover, 1995; Blundell and Bond, 1998). The Hansen test is used to verify over-identifying restric-
tions, with null hypothesis of orthogonality between instrumental variables and residuals. The serial correlation 
test is the Arellano-Bond test that null hypothesis is differenced errors exhibit no second-order serial correlation. 
t-statistics are in parentheses. ** and * represent the significance level of 1% and 5%, respectively. 

 
Table 12. Panel-causality tests: SNDs and bank growth.                                

Variable Deposit growth rate Loan growth rate 

SND ratio (t − 1) 
1.128 0.496 

(0.904) (0.317) 

Deposit growth rates (t − 1) 
0.137  

(1.464)  

Loan growth rates (t − 1)  −0.150* 

 (−2.265) 

NPL ratio (t − 1) 
−2.105**  
(−2.786)  

Capital ratio (t − 1) 
0.763* 1.121** 

(2.315) (3.953) 

Time deposit growth rates (t − 1)  0.130* 

 (2.418) 

Observations 1208 603 

F test (p-value) 0.000 0.000 

Hansen test (p-value) 0.207 0.213 

Serial correlation test (p-value) 0.123 0.316 

a. The table reports the Granger-causality test for SND ratio to bank growth, using system-GMM estimators 
(Arellano and Bover, 1995; Blundell and Bond, 1998). The Hansen test is used to verify over-identifying restric-
tions, with null hypothesis of orthogonality between instrumental variables and residuals. The serial correlation 
test is the Arellano-Bond test that null hypothesis is differenced errors exhibit no second-order serial correlation. 
t-statistics are in parentheses. ** and * represent the significance level of 1% and 5%, respectively. 
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and growth variables. To test the validity of the instruments, we use Hansen’s test of over-identifying restric-
tions, and we cannot reject the null hypothesis that the instrumental variables in the model are not correlated 
with residuals. We also report on the Arellano-Bond (AB) test for autocorrelation of order 2. We cannot reject 
the null hypothesis of second-order autocorrelations in any of the models presented in Tables 10-12.  

Table 10 presents the results for the system-GMM estimation, where the dependent variables are the NPL ra-
tio (column 1) and the capital ratio (column 2). The one-year-lagged SND ratio is negative and significant for 
the NPL ratio, but positive and significant for the capital ratio, suggesting that an increase in the SND ratio 
Granger-causes a reduction in the asset portfolio risk (NPL ratio) and an increase or improvement in the capital 
ratio in the following year. Consistent with the results from our fixed- and random-effects models, these panel- 
causality tests confirm the market-influencing effect of SNDs on bank risk. 

The first column in Table 11 shows that an increased SND ratio has a negative impact on the bank’s over-
head-cost ratio. As expected from the fixed- and random-effects models, the increased SND ratio Granger- 
causes a reduction in banks’ overhead costs. Furthermore, the second column of Table 11 shows that an in-
creased SND ratio Granger-causes a decrease in net interest margins, which is consistent with our fixed- and 
random-effects model results in Table 7. 

Table 12 shows the system-GMM estimation results for the effect of the SND ratio on deposit and loan 
growth rates. First, it is shown that a one-year lagged SND ratio does not Granger-cause the growth rate of de-
posits (first column), nor does it Granger-cause the growth rate of loans (second column). In other words, we 
could not find evidence that a one-year-lagged SND ratio boosts the growth rate of either bank deposits or loans. 
Thus, the positive relationship between the lagged SND ratio and deposit growth rates found in Table 8 may not 
be because issuing SNDs causes growth, but rather because only banks with deposit growth potential are able to 
issue large SNDs. Thus, an indirect mechanism of SNDs on bank growth is not evident from our empirical re-
sults, even though a reduction in a bank’s risk level, which may be induced by its issuing SNDs, is helpful to its 
growth. 

5. Conclusion 
While previous studies of SNDs focused on the “monitoring phase” of market discipline and investigated the 
risk-sensitivity of SND spread, our study has focused on the “influencing phase” of market discipline. We have 
directly tested the impact of an increased SND ratio on a bank’s risk (measured by nonperforming loans and 
capital ratio), efficiency (measured by overhead cost and net interest margin), and the growth rates of deposits 
and loans of US commercial banks over the period 2000-2008. Using both fixed- and random-effects models as 
well as panel-causality tests, we have found that increased SND ratios in US commercial banks have: decreased 
the next period’s non-performing loans and increased the next period’s capital ratio; and decreased the next pe-
riod’s overhead cost and net interest margins. We could not, however, find robust evidence that increases in the 
SND ratio have a significant impact on bank growth (that is, its deposit- and loan-growth rates). Our empirical 
results thus extend the importance of SNDs from their impact on bank stability to the area of banking-sector ef-
ficiency.  

Given how difficult it is to ensure that banks behave appropriately, our findings provide a rationale for regu-
latory authorities to make greater use of SND regulation, as SND issuance has both direct and indirect positive 
effects on bank behavior. Capital requirements are not enough to ensure prudent bank behavior; however, capital 
requirements together with SND regulation may be an effective way for authorities to discipline banks (Chen 
and Hasan, 2011). 

References 
Aggarwal, R., & Jacques, K. T. (2001). The Impact of FDICIA and Prompt Corrective Action on Bank Capital and Risk: Es-

timates Using a Simultaneous Equations Model. Journal of Banking and Finance, 25, 1139-1160. 
http://dx.doi.org/10.1016/S0378-4266(00)00125-4 

Altunbas, Y., Carbo, S., Gardener, E. P. M., & Molyneux, P. (2007). Examining the Relationships between Capital, Risk and 
Efficiency in European Banking. European Financial Management, 13, 49-70. 
http://dx.doi.org/10.1111/j.1468-036X.2006.00285.x 

Angbazo, L. (1997). Commercial Bank Net Interest Margins, Default Risk, Interest-Rate Risk, and Off-Balance Sheet Bank-
ing. Journal of Banking and Finance, 21, 55-87. http://dx.doi.org/10.1016/S0378-4266(96)00025-8 

http://dx.doi.org/10.1016/S0378-4266(00)00125-4
http://dx.doi.org/10.1111/j.1468-036X.2006.00285.x
http://dx.doi.org/10.1016/S0378-4266(96)00025-8


S.-O. Shin et al. 
   

 
94 

Arellano, B., & Bond, S. (1991). Some Tests of Specification for Panel Data: Monte Carlo Evidence and an Application to 
Employment Equations. Review of Economic Studies, 58, 227-297. http://dx.doi.org/10.2307/2297968 

Arellano, M., & Bover, O. (1995). Another Look at the Instrumental Variable Estimation of Error-Components Models. 
Journal of Econometrics, 68, 29-51. http://dx.doi.org/10.1016/0304-4076(94)01642-D 

Athanasoglou, P., Brissimis, S. N., & Delis, M. D. (2008). Bank-Specific, Industry-Specific and Macroeconomic Determi-
nants of Bank Profitability. Journal of International Financial Markets, Institutions and Money, 18, 121-136.  
http://dx.doi.org/10.1016/j.intfin.2006.07.001 

Baer, H., & McElravey, J. (1992). Capital Adequacy and the Growth of U.S. Banks. Working Paper (Federal Reserve Bank 
of Chicago Working Paper), No. WP-92-11. 

Barrios, V. E., & Blanco, J. M. (2003). The Effectiveness of Bank Capital Adequacy Regulation: A Theoretical and Empiri-
cal Approach. Journal of Banking and Finance, 27, 1935-1958. http://dx.doi.org/10.1016/S0378-4266(02)00311-4 

Basel Committee on Banking Supervision (2001). The New Basel Capital Accord.  
Berger, A. N. (1995). The Relationship between Capital and Earnings in Banking. Journal of Money Credit and Banking, 27, 

432-456. http://dx.doi.org/10.2307/2077877 
Berger, A. N., & DeYoung, R. (1997). Problem Loans and Cost Efficiency in Commercial Banks. Journal of Banking and 

Finance, 21, 849-870. http://dx.doi.org/10.1016/S0378-4266(97)00003-4 
Berger, A. N., Klapper, L. F., & Turk-Ariss, R. (2009). Bank Competition and Financial Stability. Journal of Financial Ser-

vices Research, 35, 99-118. http://dx.doi.org/10.1007/s10693-008-0050-7 
Berger, A. N., & Mester, L. J. (1997). Inside the Black Box: What Explains Differences in the Efficiencies of Financial In-

stitutions? Journal of Banking and Finance, 21, 895-947. http://dx.doi.org/10.1016/S0378-4266(97)00010-1 
Berger, A. N., & Udell, G. F. (2004). The Institutional Memory Hypothesis and the Procyclicality of Bank Lending Behavior. 

Journal of Financial Intermediation, 13, 458-495. http://dx.doi.org/10.1016/j.jfi.2004.06.006 
Bliss, R. R., & Flannery, M. J. (2002). Market Discipline in the Governance of Us Bank Holding Companies: Monitoring 

versus Influencing. European Finance Review, 6, 361-395. http://dx.doi.org/10.1023/A:1022021430852 
Blum, J. M. (1999). Do Capital Adequacy Requirements Reduce Risks in Banking? Journal of Banking and Finance, 23, 

755-771. http://dx.doi.org/10.1016/S0378-4266(98)00113-7 
Blum, J. M. (2002). Subordinated Debt, Market Discipline, and Banks’ Risk Taking. Journal of Banking and Finance, 26, 

1427-1441. http://dx.doi.org/10.1016/S0378-4266(02)00282-0 
Blundell, R., & Bonds, S. (1998). Initial Conditions and Moment Restrictions in Dynamic Panel Data Models. Journal of 

Econometrics, 87, 115-143. http://dx.doi.org/10.1016/S0304-4076(98)00009-8 
Carbo-Valverde, S., & Fernández, F. R. (2007). The Determinants of Bank Margins in European Banking. Journal of Bank-

ing and Finance, 31, 2043-2063. http://dx.doi.org/10.1016/j.jbankfin.2006.06.017 
Chen, Y., & Hasan, I. (2011). Subordinated Debt, Market Discipline, and Bank Risk. Journal of Money, Credit, and Banking, 

43, 1043-1072. http://dx.doi.org/10.1111/j.1538-4616.2011.00417.x 
Choi, I. (2001). Unit Root Tests for Panel Data. Journal of International Money and Finance, 20, 249-272. 

http://dx.doi.org/10.1016/S0261-5606(00)00048-6 
Claessens, S., Demirguc-Kunt, A., & Huizinga, H. (2001). How Does Foreign Entry Affect Domestic Banking Markets? 

Journal of Banking and Finance, 25, 891-911. http://dx.doi.org/10.1016/S0378-4266(00)00102-3 
Covitz, D. M., Hancock, D., & Kwast, M. L. (2004). A Reconsideration of the Risk Sensitivity of Us Banking Organization 

Subordinated Debt Spreads: A Sample Selection Approach. Federal Reserve Bank of New York, Economic Policy Review, 
10, 73-92. 

Demirguc-Kunt, A., & Huizinga, H. (1999). Determinants of Commercial Bank Interest Margins and Profitability: Some In-
ternational Evidence. World Bank Economic Review, 13, 379-408. http://dx.doi.org/10.1093/wber/13.2.379 

Demirguc-Kunt, A. (2004). Market Discipline and Deposit Insurance. Journal of Monetary Economics, 51, 375-399. 
http://dx.doi.org/10.1016/j.jmoneco.2003.04.001 

Demirguc-Kunt, A., & Min, H. (1998). Opening to Foreign Banks: Issues of Stability, Efficiency and Growth. The Implica-
tions of Globalization of World Financial Markets, 83-105. 

Fiordelisi, F., Marques-Ibanez, D., & Molyneux, P. (2011). Efficiency and Risk in European Banking. Journal of Banking 
and Finance, 35, 1315-1326. http://dx.doi.org/10.1016/j.jbankfin.2010.10.005 

Flannery, M. J. (1998). Using Market Information in Prudential Bank Supervision: A Review of the US Empirical Evidence. 
Journal of Money, Credit and Banking, 30, 273-305. http://dx.doi.org/10.2307/2601102 

Flannery, M. J. (2005). No Pain, No Gain? Effecting Market Discipline via Reverse Convertible Debentures. In H. S. Scott 

http://dx.doi.org/10.2307/2297968
http://dx.doi.org/10.1016/0304-4076(94)01642-D
http://dx.doi.org/10.1016/j.intfin.2006.07.001
http://dx.doi.org/10.1016/S0378-4266(02)00311-4
http://dx.doi.org/10.2307/2077877
http://dx.doi.org/10.1016/S0378-4266(97)00003-4
http://dx.doi.org/10.1007/s10693-008-0050-7
http://dx.doi.org/10.1016/S0378-4266(97)00010-1
http://dx.doi.org/10.1016/j.jfi.2004.06.006
http://dx.doi.org/10.1023/A:1022021430852
http://dx.doi.org/10.1016/S0378-4266(98)00113-7
http://dx.doi.org/10.1016/S0378-4266(02)00282-0
http://dx.doi.org/10.1016/S0304-4076(98)00009-8
http://dx.doi.org/10.1016/j.jbankfin.2006.06.017
http://dx.doi.org/10.1111/j.1538-4616.2011.00417.x
http://dx.doi.org/10.1016/S0261-5606(00)00048-6
http://dx.doi.org/10.1016/S0378-4266(00)00102-3
http://dx.doi.org/10.1093/wber/13.2.379
http://dx.doi.org/10.1016/j.jmoneco.2003.04.001
http://dx.doi.org/10.1016/j.jbankfin.2010.10.005
http://dx.doi.org/10.2307/2601102


S.-O. Shin et al. 
 

 
95 

(Ed.), Capital Adequacy Beyond Basel: Banking, Securities, and Insurance (pp. 171-196). Oxford: Oxford University 
Press. http://dx.doi.org/10.1093/acprof:oso/9780195169713.001.0001 

Flannery, M. J., & Rangan, K. P. (2008). What Caused the Bank Capital Build-Up of the 1990s? Review of Finance, 12, 391- 
430.  

Fonseca, A. R., & Gonzalez, F. (2010). How Bank Capital Buffers Vary Across Countries: The Influence of Cost of Deposits, 
Market Power and Bank Regulation. Journal of Banking and Finance, 34, 892-902. 
http://dx.doi.org/10.1016/j.jbankfin.2009.09.020 

Gropp, R., & Vesala, J. (2004). Deposit Insurance, Moral Hazard and Market Monitoring. Review of Finance, 8, 571-602. 
http://dx.doi.org/10.1093/rof/8.4.571 

Hannan, T. H., & Hanweck, G. A. (1988). Bank Insolvency Risk and the Market for Large Certificates of Deposit. Journal of 
Money, Credit and Banking, 20, 203-211. http://dx.doi.org/10.2307/1992111 

Holtz-Eakin, D., Newey, W., & Rosen, H. S. (1988). Estimating Vector Autoregressions with Panel Data. Econometrica, 56, 
1371-1395. http://dx.doi.org/10.2307/1913103 

Im, K. S., Pesaran, M. H., & Shin, Y. (2003). Testing for Unit Roots in Heterogeneous Panels. Journal of Econometrics, 115, 
53-74. http://dx.doi.org/10.1016/S0304-4076(03)00092-7 

Jacques, K. T., & Nigro, P. (1997). Risk-Based Capital, Portfolio Risk and Bank Capital: A Simultaneous Equations Ap-
proach. Journal of Economics and Business, 49, 533-547. http://dx.doi.org/10.1016/S0148-6195(97)00038-6 

Krishnan, C. N. V., Ritchken, P. H., & Thomson, J. B. (2005). Monitoring and Controlling Bank Risk: Does Risky Debt 
Help? Journal of Finance, 60, 343-378. http://dx.doi.org/10.1111/j.1540-6261.2005.00732.x 

Laderman, E. S. (1994). Wealth Effects of Bank Holding Company Securities Issuance and Loan Growth under the Risk- 
Based Capital Requirements. Federal Reserve Bank of San Francisco, Economic Review, 94, 30-41. 

Lepetit, L., Nys, E., Rous, P., & Tarazi, A. (2008). The Expansion of Services in European Banking: Implications for Loan 
Pricing and Interest Margins. Journal of Banking and Finance, 32, 2325-2335.  
http://dx.doi.org/10.1016/j.jbankfin.2007.09.025 

Martinez-Peria, M. S., & Schmukler, S. L. (2001). Do Depositors Punish Banks for Bad Behavior? Market Discipline, Depo-
sit Insurance, and Banking Crises. Journal of Finance, 56, 1029-1051. http://dx.doi.org/10.1111/0022-1082.00354 

Maudos, J., Pastor, J. M., Pérez, F., & Quesada, J. (2002). Cost and Profit Efficiency in European Banks. Journal of Interna-
tional Financial Markets, Institutions and Money, 12, 33-58. http://dx.doi.org/10.1016/S1042-4431(01)00051-8 

Micco, A., Panizza, U., & Yañez, M. (2007). Bank Ownership and Performance. Does Politics Matter? Journal of Banking 
and Finance, 31, 219-241. http://dx.doi.org/10.1016/j.jbankfin.2006.02.007 

Nier, E., & Baumann, U. (2006). Market Discipline, Disclosure and Moral Hazard in Banking. Journal of Financial Inter-
mediation, 15, 332-361. http://dx.doi.org/10.1016/j.jfi.2006.03.001 

Park, S., & Peristiani, S. (1998). Market Discipline by Thrift Depositors. Journal of Money Credit and Banking, 30, 347-364. 
http://dx.doi.org/10.2307/2601105 

Raviv, A., & Hilscher, J. (2011). Bank Stability and Market Discipline: Debt-for-Equity Swap versus Subordinated Notes. 
Working Paper, Waltham: International Business School, Brandeis University. 

Saunders, A., & Schumacher, L. (2000). The Determinants of Bank Interest Rate Margins: An International Study. Journal 
of International Money and Finance, 19, 813-832. http://dx.doi.org/10.1016/S0261-5606(00)00033-4 

Shrieves, R. E., & Dahl, D. (1992). The Relationship between Risk and Capital in Commercial Banks. Journal of Banking 
and Finance, 16, 439-457. http://dx.doi.org/10.1016/0378-4266(92)90024-T 

Sironi, A. (2001). An Analysis of European Banks’ SND Issues and Its Implications for the Design of a Mandatory Subordi-
nated Debt Policy. Journal of Financial Services Research, 20, 233-266. http://dx.doi.org/10.1023/A:1013110625995 

http://dx.doi.org/10.1093/acprof:oso/9780195169713.001.0001
http://dx.doi.org/10.1016/j.jbankfin.2009.09.020
http://dx.doi.org/10.1093/rof/8.4.571
http://dx.doi.org/10.2307/1992111
http://dx.doi.org/10.2307/1913103
http://dx.doi.org/10.1016/S0304-4076(03)00092-7
http://dx.doi.org/10.1016/S0148-6195(97)00038-6
http://dx.doi.org/10.1111/j.1540-6261.2005.00732.x
http://dx.doi.org/10.1016/j.jbankfin.2007.09.025
http://dx.doi.org/10.1111/0022-1082.00354
http://dx.doi.org/10.1016/S1042-4431(01)00051-8
http://dx.doi.org/10.1016/j.jbankfin.2006.02.007
http://dx.doi.org/10.1016/j.jfi.2006.03.001
http://dx.doi.org/10.2307/2601105
http://dx.doi.org/10.1016/S0261-5606(00)00033-4
http://dx.doi.org/10.1016/0378-4266(92)90024-T
http://dx.doi.org/10.1023/A:1013110625995


http://www.scirp.org/
http://www.scirp.org/
http://papersubmission.scirp.org/paper/showAddPaper?journalID=478&utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/ABB/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/AM/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/AJPS/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/AJAC/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/AS/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/CE/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/ENG/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/FNS/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/Health/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/JCC/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/JCT/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/JEP/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/JMP/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/ME/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/NS/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
http://www.scirp.org/journal/PSYCH/?utm_source=pdfpaper&utm_campaign=papersubmission&utm_medium=pdfpaper
mailto:submit@scirp.org

	The Market-Discipline Effects of Subordinated Debt: Enhanced US Commercial Banking-Sector Efficiency and Stability
	Abstract
	Keywords
	1. Introduction
	2. Literature Review
	3. Fixed- and Random-Effects Models and Estimation Results
	3.1. SNDs and Bank Stability
	3.2. SNDs and Bank Efficiency
	3.3. SNDs and Bank Growth

	4. Panel-Causality Tests
	5. Conclusion
	References

