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Bank Quality, Loan Demand, and  
Market Discipline
Zeynep Önder and Süheyla Özyıldırım

ABSTRACT: In this paper, we examine the disciplinary role of borrowers, who are one of 
the key stakeholders in Turkish banks and are heavily affected when their banks experience 
difficulty. In the theoretical model, we show that borrowers prefer to have a relationship with 
less risky banks although it increases their cost of getting funds. Empirically, we examine 
the relationship between quality of a bank and its loan demand and find that as riskiness 
of a bank decreases, its loan demand increases significantly, suggesting the disciplinary 
role of borrowers in Turkey.

KEY WORDS: bank risk, loan demand, market discipline.

Although the 2008–9 global financial crisis blunted faith in market discipline, a major 
policy issue for almost two decades has been how to reduce the moral hazard problem 
among banks. Theoretical and empirical studies on market discipline have primarily 
focused on the role of banks’ stakeholders on the liability side and have presented ample 
evidence of the discipline imposed by holders of large-denomination deposit contracts 
and subordinated debts.1 Several other bank stakeholders have incentives to prevent banks 
from taking excessive risk, but their roles have been ignored in the market discipline 
literature. In this paper, we study a multiperiod credit relationship between borrowers 
and banks to determine whether or not borrowers can penalize risky banks.

Borrowers are one of the key stakeholders in banks and are heavily affected when their 
banks experience difficulty. For example, Slovin et al. (1993) provided empirical evidence 
of the impact of bank failures on borrowers. They found that firms that borrowed from 
Continental Illinois National Bank and Trust Company of Chicago in 1984 experienced 
significant abnormal returns in the stock market during the failure of the bank and its 
rescue period. Mian and Khwaja (2008) estimated that if the liquidity of a bank declines 
by 1 percent, its loan amount will decrease by 0.6 percent. The positive effect of having 
a relationship high-quality lenders on borrowers is also well emphasized in the literature. 
For example, Chemmanur and Fulghieri (1994) showed that a lending relationship with 
reputable banks creates positive impressions about the borrowers. Moreover, Billett et 
al. (1995) documented that credits from high-quality lenders are associated with larger 
positive stock price reactions than loans from low-quality lenders.

To our knowledge, only two studies have examined the role of borrowers in disciplin-
ing banks. Kim et al. (2005) showed that borrowers pay higher interest rates to obtain 
loans from reputable banks. Their empirical finding that borrowers pay a significantly 
higher credit spread to well-capitalized banks in Norway suggests that borrowers can 
induce banks to improve their quality. In a different setting, Allen et al. (2011) found 
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62 Emerging Markets Finance & Trade

that in highly competitive credit markets, borrowers may demand that banks hold more 
capital than the minimum requirements. By that means, they can create a commitment 
device for banks to monitor the granted loans.

In this paper, we present a simple model to examine how borrowers can discipline 
banks, and whether or not they do so. In the model, having a long-term credit relationship 
with a highly rated bank is shown to be important for the borrower in order to maximize 
the borrower’s expected return from a multiperiod project. A large number of empirical 
works have documented the various benefits of having a close and durable relationship 
with a bank. Among these benefits, reliance on a bank that provides liquidity to the 
borrower whenever needed is emphasized; this type of bank can be identified as the 
“main” bank of a borrower (see, e.g., Detragiache et al. 2000; Fazzari et al. 1988; Hoshi 
et al. 1991; Petersen and Rajan 1995; Wang et al. 2012). Although having a main bank 
provides some benefits, borrowers with a single bank relationship must be prepared for 
the cost of switching to another lender (Kim et al. 2003; Ongena 1999) or the complete 
liquidation of their project if the main bank fails. Considering the existence of these 
costs, we incorporate the health of a bank into the borrower’s multiperiod problem. In 
line with the empirical evidence provided by Kim et al. (2005), our model suggests that 
borrowers are willing to pay higher interest rates on loans from highly rated or less risky 
banks. When the optimal behavior of the individual borrowers who received loans from 
their main bank is aggregated, the theoretical model implies that, all else being equal, an 
increase in the loan demand from less risky banks will increase the loan rates of those 
banks. This result can be interpreted as a disciplinary reaction from the asset side of the 
banks, because the decline in loan demand of risky banks would be an incentive for bank 
managers to avoid excessive risks.

To test the implication of our theoretical model, we use panel data from Turkish pri-
vate commercial banks for the period 1988–2000. Turkey is an interesting country for 
examining market discipline from the asset side because participants from the liability 
side may have less motivation to influence bank managers’ risk-taking behavior, for sev-
eral reasons. First, during the sample period analyzed in this study, Turkey had generous 
deposit insurance for household deposits. Explicit deposit insurance was established in 
1983 and was expanded to full coverage after the 1994 economic crisis. Although the 
impact of the crisis was short-lived, the generous deposit insurance was effective until 
2004 and undermined the effective disciplinary role of depositors (Önder and Özyıldırım 
2008).2 Second, there were no subordinated debt contracts or large certificates of deposit 
in the Turkish banking system. Third, the disciplinary role of shareholders is very limited 
because most of the Turkish banks are controlled by their owners. For example, although 
fifteen banks were listed on the Istanbul Stock Exchange in 2000, the family members of 
the owners of these banks are among the major shareholders and members of the board 
of directors. Hence, the nonfamily shareholders have less incentive and power to influ-
ence management, even though they can identify the risk and conditions of their banks. 
Finally, there are no data on interbank transactions to permit the study of the role of other 
banks in disciplining their risky counterparts.

Bank loans are an important source of financing for Turkish private firms, even for 
publicly traded ones. On average, firms’ debt ratio was 66 percent; almost one-fourth of 
their assets were financed by bank loans during the period 1991–2000 (Central Bank of 
the Republic of Turkey 2001). Hence, borrowers in Turkey may create a credible threat 
to banks in mitigating their moral hazard behavior in an environment in which other 
parties have less incentive to react.
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We found that borrowers manifest significant reactions to their bank’s risk-taking 
behavior by reducing their loan demand in Turkey. Our empirical results suggest that in 
an environment in which market participants on the liability side have little incentive to 
react, stakeholders on the asset side of the balance sheet can prevent banks from taking 
excessive risks, and hence can reduce the possibility of financial instability.

Theoretical Model

We consider a three-period model in which a risk-neutral borrower has a variable-sized 
project that lasts for two periods. It is assumed that the borrower does not have enough 
internal funds to finance this project and seeks a line of credit from a potential financier. 
The borrower receives L0 for an initial investment at t = 0, and an additional fund L1 at 
t = 1 to complete the project, yielding a positive value K at t = 2. L0, L1, and K are assumed 
to be publicly known at t = 0. There is a possibility that the borrower will abandon the 
project at t = 1 stage if the initial and alternative financiers do not provide the neces-
sary fund L1.3 Hence, the existence of liquidity risk for borrowers at t = 1 might impede 
the progress of a profitable project, and compel borrowers to monitor the health of the 
potential financiers from the beginning.

To show this relationship explicitly, we assume that borrowers assess the riskiness of 
the potential financiers using a procedure similar to credit scoring by banks. More pre-
cisely, a borrower calculates a bank score s ∈ [ s_, s

_
] to select the main bank for a long-term 

borrowing relationship. In the model, this score is used to assess the possible liquidity 
problem of the bank at t = 1. Ultimately, the objective of the borrower is to maximize 
the expected net return from the project at t = 2:

 

max
,s s s

is K r L r s L

 s K r

∈[ ]
( ) − +( ) + + ( )( ) { }

+ − ( )( ) − +

θ

θ ψ

1 1

1 1

1 0 0

−−( ) + + ( )( ) { }
+ − ( )( ) −( ) − + ( )( ){ }

i L r s L

 s K r s L

1 0 0

0 0

1

1 1 1θ ψ λ ν ,
 

(1)

where θ(s) is the probability that the main financier with score s will not experience any 
temporary or permanent liquidity problem at t = 1; ψ is the probability that the second 
financier provides further liquidity if the main financier fails at t = 1; and λ > 1 is a 
compounding factor.

The first term in the objective function is the net return to the borrower at t = 2 when 
the project is completed, with the liquidity provided by the main bank. If funding for the 
project in both periods is provided by the same financier, the borrower will pay (1 + ri )
[(1 + r0)L0 + L1] at the end of t = 2, where r0 > 0 and ri > 0 are the interest rates offered 
by bank i and accepted by the borrower for t = 0 and t = 1, respectively. The initial-
period interest rate is related to the bank score, r0(s). It is assumed that each borrower 
has a reservation price, r0(s), at t = 0, which would be paid to the safest bank with the 
highest bank score, s. Similarly, the borrower pays r0(s) to the bank that is considered to 
be the most risky. The interest rate paid in the later period either to the first bank, ri, or 
to another bank, r–i, is assumed for simplicity not to be related to the a priori perceived 
riskiness of these banks.

The second term in Equation (1) is the expected future return when the funding need 
of the borrower at the intermediate period (L1 + (1 + r0(s))L0), is received from another 
bank with probability ψ. The last term in the objective function of the borrower indicates 
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64 Emerging Markets Finance & Trade

the terminal value of the liquidated project. If the required liquidity at t = 1 cannot be 
obtained from any other bank in the market, the project is assumed to be liquidated, with 
a fixed value νK, at t = 1.

The first-order condition of the problem described in Equation (1) is

 

′ − +[ ]( ) − − +[ ]( ) − −( ) −( ){ }
− ′

−θ ψ ψ λ νK R L R L K R L R L K R L

 r

i i1 0 0 1 0 0 0 0

0

1

LL R Ri i0 1 1 0θ θ ψ λ ψ+ −( ) + −( ) { } =− ,
 

(2)

where θ′ = dθ/ds, r0′ = dr0  /ds and Rj = (1 + rj ), j = i, –i. Under the simplifying assumption 
that the liquidation value of the project, νK, equals the loan amount due at that period, 
R0L0, we can rewrite Equation (2) as

 

′ =
− +[ ]( ) − − +[ ]( )

+ −( ) + −(
−

−

r
K R L R L K R L R L

L R R

i i

i i

0

1 0 0 1 0 0

0 1 1

ψ

θ θ ψ λ ψ)) { } ′θ .

 

(3)

If the main bank has a temporary or a permanent liquidity problem, the loan received 
from the second bank is assumed to be priced at least equal to the rate offered by the main 
bank, that is, r–i = ri + ε, where ε ≥ 0.4 Several explanations can be provided for the increase 
in financing costs when the main bank changes. First, lenders have more bargaining power 
if the borrower has to switch to a new bank. Second, in the financial intermediation lit-
erature, each lender is assumed to have more information about its borrowers than other 
potential lenders. Hence, when the main bank fails, borrowers will receive credit with 
less advantageous terms or will be subject to credit rationing, at least initially (Ongena 
1999). Third, searching for a new lender would increase the net cost of financing in case 
the main bank fails. Fourth, considering the fact that banking shocks might hit more than 
one bank simultaneously, the borrower might be required to pay a higher interest rate 
than the locked-in rate, in the case of declining loan supply in the market. Therefore, 
Equation (3) provides the main implication of the theoretical model:

 

′ =
−( ) − +[ ]( ) + +[ ]

+ −( ) +( ) + −
r

K R L R L L R L

L R R

i

i i

0

1 0 0 1 0 0

0

1

1 1

ψ ψε

θ θ ψ ε λ ψψ
θ

( ) { } ′.
 

(4)

Result. Under perfect information, the borrower who tries to maximize the expected return 
pays a higher interest rate to the bank that is perceived to be less risky at the outset.

This result follows immediately from Equation (4). If the borrower has a profitable 
project (K – Ri [L1 + R0(s)L0] > 0, and θ′ > 0, the interest rate paid at t = 0 increases with 
the bank score (r0′ > 0). As the bank score increases, the possibility that the first bank 
provides liquidity during the interim period increases. To maintain a durable, long-term 
borrowing relationship, it would be optimal for firms to borrow from banks that are 
perceived to be less risky at the beginning of the project.5

The implication of this result for the disciplining role of borrowers is as follows: 
A rational borrower prefers to demand credit from banks that are perceived to be of 
higher quality or to be less risky at the outset and is willing to pay a higher price for 
the credit extended by these banks.6 This reaction of borrowers is similar to the market-
disciplining behavior of uninsured depositors. In the depositor-discipline literature, it 
has been hypothesized that uninsured depositors may prefer to deposit in less risky 
banks by accepting lower interest rates on their deposit accounts (Martinez Peria and 
Schmukler 2001).
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Theoretically, the disciplinary strength of market forces derives from the power of the 
price system to aggregate information. However, market forces can also raise the cost by 
restricting the volume of business activities with their banks to deter possible excessive 
risk taking. Hence, we hypothesize that the borrower, who prefers to have a long-term 
relationship with one bank, will choose to demand loans from the bank that is perceived 
to be less risky or of higher quality. When the loan demand of these borrowers is aggre-
gated at the bank level, both loan demand and the lending rate of banks with high quality 
increases. In the empirical analysis, we estimate the true riskiness of banks by examining 
publicly available information and test whether borrowers demand more loans from banks 
with better fundamentals, controlling for loan supply and interest rate.

Empirical Evidence

In our theoretical model, we show that borrowers prefer to have a relationship with less 
risky banks and are willing to pay higher interest rates to these banks on their multipe-
riod loan contracts. Unfortunately, the availability of bank level credit data at the bank 
level rather than at the bank-firm-level restricts the direct estimation of the results of our 
theoretical model. Thus, to examine the empirical implication of the theoretical model, 
we aggregate the demand for loans from a single bank and test whether loan demand 
and bank quality are positively related and, hence, higher interest rates on loans can be a 
result of a rightward shift of the loan demand curve of less risky banks. If we observe a 
positive relationship, it implies that borrowers can also discipline risky banks.

More precisely, we follow a simultaneous equation framework with the reduced-form 
demand and supply functions for commercial bank loans. Following empirical works 
by Carbó-Valverde et al. (2009), King (1986), Laffont and Garcia (1977), Pazarbaşıoğlu 
(1997), and Sealey (1979), our loan demand equation is as follows:

 Ln(Lit
D) = α0 + α1 BSit + α2 rL,it + α3 SpreadL–S,it + α4 Growtht  

 + α5 CV(Inflation)t + α6 Crisist + α7 Ln(Lit–1) + εit. 
(5)

Based on the results of the theoretical model, it is hypothesized that, all else being 
equal, real loan demand significantly decreases as the riskiness of a bank (BS) increases 
or the bank score declines. We use various measures from the financial statements of 
banks as a proxy for bank score. They are similar to CAMEL measures (capital adequacy, 
asset quality, management, earnings, and liquidity management) and include the capital-
to-asset ratio (CARATIO), the ratio of nonperforming loans to total loans (BADLOAN), 
the before-tax return on assets (ROA), and the liquidity ratio (LIQUID). In addition to 
these ratios, the bank failure probability (PFAIL) is also used as a bank score.7 We assume 
that borrowers can appropriately assess the bank’s risk from publicly available financial 
statements.

The real interest rate on loans charged by bank i at time t, rL,it ,is included in the model 
specified in Equation (5). The ratio of total interest income on credits to the average credits 
of bank i in year t is used to calculate the implicit interest rate on loans. Several other 
variables that might affect the demand for bank loans are controlled in the model. The 
difference between the implicit interest rate on loans and the return in the stock market, 
SpreadL–S, and output growth, Growtht, measured with the growth rate in real GDP, are 
included in the model. Uncertainty in the economy is measured by the coefficient of 
the variation of the monthly inflation rate over the year t, CV(Inflationt). A crisis-period 
dummy variable, Crisist, which takes a value of one for 1991, 1994, and 2000, is used to 
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66 Emerging Markets Finance & Trade

control for the effects of financial and economic crises on the loan market. The lagged 
dependent variable, Lit–1, is included in the model because it might be a good proxy for 
omitted variables.

The loan supply by bank i, Lit 
S, is specified as follows:

 Ln(Lit
S) = β0 + β1 BSit + β2 rL,it + β3 r2

L,it + β4 Ln(Deposits)it + β5 SpreadL–D,it  

 + β6 SpreadL–TB,it + β7 Crisist + β8CV(Inflationt) + β9 Ln(Lit–1) + εit . 
(6)

To allow for the possibility of credit rationing, we include the squared lending interest 
rate, rL

2, in our loan supply model. The availability of funds is measured by the natural 
logarithm of the real deposits, Ln(Deposit). The measure of bank score, BS, is included in 
the model to control for any impact of bank characteristics on supply decision. SpreadL–D, 
the difference between the real interest rates on loans and deposits, is used as a proxy for 
default risk of borrowers (see Agénor et al. 2004) or as a proxy for interest rate volatility 
(Saunders and Schumacher 2000). The difference between the interest rate on loans and the 
interest rate on T-bills, SpreadL–TB, is taken as an opportunity cost of providing credits by 
banks; as Özkan et al. (2010) mentioned, holding government securities is a safer investment 
alternative for banks in emerging economies. The coefficient of variation of the monthly 
inflation rate, CV(Inflation), and a crisis dummy variable, Crisis, as proxies for economic 
uncertainty are also included in the loan supply equation. Both variables are expected to 
have negative effects on the loan provisions by Turkish banks because Rhoades and Güner 
(2003) showed that economic uncertainty, proxied by unanticipated inflation, has negative 
significant effects on both loan demand and supply in the Turkish banking system.

We assume that the loan market is in disequilibrium to capture the effect of credit ration-
ing (Sealey 1979). Hence, the observed loan, Lit, is actually either the amount demanded 
by the borrowers or the amount supplied by bank i at time t, whichever is the minimum 
amount. In other words, it is assumed that the short side of the market might prevail during 
imperfect price adjustments. In the empirical analysis, the disequilibria are assumed to be 
demand driven (see Moore 1988), and the change in the loan rate is related to the amount 
of excess demand. The parameters of loan demand and supply models are estimated using 
full information maximum likelihood (FIML) estimation, as proposed by Maddala and 
Nelson (1974).8

The Case for Turkey

To study the existence of market discipline from the asset side of banks’ balance sheets, 
the empirical models described in Equations (5) and (6) are tested for Turkish private 
(domestic and foreign) commercial banks for the period 1988–2000.9 The descriptive 
statistics of the bank risk measures used in the analysis are reported in Table 1. The 
average predicted probability of failure (PFAIL) is 7.89 percent, which indicates that, on 
average, Turkish banks were very risky in the sample period. An abnormally high mean 
and standard deviation of the predicted riskiness of banks can be explained partly by the 
2000 banking crisis in Turkey. The average capital-to-asset ratio and liquidity seem to 
be more than adequate. Moreover, private commercial banks in Turkey are, on average, 
profitable but have a notable amount of bad loans. Overall, the volatility of bank qual-
ity among banks provides an ideal setting for examining borrowers’ reactions to bank 
quality or risk.

The empirical estimates of the disequilibrium loan demand model are presented in 
Table 2. As the predicted insolvency probability of a bank (PFAIL) increases, loan demand 
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from that bank declines significantly. The other bank risk measures have similar effects 
on loan demand, confirming the implication of the theoretical model. More precisely, 
borrowers increase their loan demand from banks that improve their capitalization, 

Table 1. Descriptive statistics of bank scores (BS), 1988–2000

Mean
Standard 
deviation Minimum Maximum

PFAIL 0.0789 0.1760 0.0000 0.9999
CARATIO 0.1483 0.1567 –1.2245 0.6025
LIQUID 0.6414 0.1394 0.0267 1.0144
ROA 0.0138 0.1536 –1.4494 0.3034
BADLOAN 0.1182 0.5648 0.0000 9.1194

Table 2. FIML estimates assuming disequilibrium in the credit market 
(dependent variable is loan demand, Ln(LD ))

PFAIL CARATIO ROA LIQUID BADLOAN

Intercept
 

 0.2841***
 (0.0638) 

 0.1989***
 (0.0609) 

 0.2158*** 
 (0.0592) 

 0.0893 
 (0.1378) 

 0.2551*** 
 (0.0596) 

PFAIL
 

 –0.5156*** 
 (0.1597) 

 
 

 
 

 
 

 
 

CARATIO 
 

 0.1047 
 (0.1601) 

 
 

 
 

 
 

ROA 
 

 
 

 0.3748** 
 (0.1639) 

 
 

 
 

LIQUID 
 

 
 

 
 

 0.1845 
 (0.1987) 

 
 

BADLOAN 
 

 
 

 
 

 
 

 
 

 –0.1774*** 
 (0.0433) 

rL 
 

–1.2925***
(0.2984) 

 –1.4673*** 
 (0.2733) 

 –1.4214*** 
 (0.2807) 

 –1.2967*** 
 (0.3029) 

 –1.1801*** 
 (0.2814) 

SpreadL–S 
 

0.0101 
(0.0139) 

 0.0150 
 (0.0132) 

 0.0121 
 (0.0129) 

 0.0176 
 (0.0124) 

 0.0199 
 (0.0130) 

CV   (Inflation) 
 

–1.3244***
(0.3275) 

 –1.2281*** 
 (0.3232) 

 –1.2483*** 
 (0.3229) 

 –1.0372*** 
 (0.3489) 

 –1.1313*** 
 (0.3233) 

Crisis 
 

–0.2074***
(0.0666) 

 –0.2615*** 
 (0.0666) 

 –0.2487*** 
 (0.0661) 

 –0.2796*** 
 (0.0674) 

 –0.2468*** 
 (0.0654) 

Growth 
 

0.2362 
(0.2274) 

 0.4099* 
 (0.2289) 

 0.3595 
 (0.2207) 

 0.2313 
 (0.1886) 

 0.2573 
 (0.1978) 

Ln(Lt–1) 0.9062***
(0.0151) 

 0.9064*** 
 (0.0158) 

 0.9066*** 
 (0.0152) 

 0.9205*** 
 (0.0168) 

 0.9157*** 
 (0.0153) 

φ 0.8059***
(0.2331) 

 0.7510*** 
 (0.2241) 

 0.7483*** 
 (0.2275) 

 0.7238*** 
 (0.2539) 

 0.7405*** 
 (0.2349) 

N 362  364  364  349  349 

Notes: This table reports the results of the full information maximum likelihood (FIML) estimates, 
which test whether or not riskiness of a bank affects its loan demand, assuming that the credit market 
is in disequilibrium. φ indicates the market adjustment parameter. Unbalanced panel data are used 
in the estimations. The numbers in parentheses are standard errors. * Statistical significance at the 
10 percent level; ** statistical significance at the 5 percent level; *** statistical significance at the 
1 percent level.
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68 Emerging Markets Finance & Trade

liquidity, profitability, and asset quality. Except for the capital-to-asset ratio and liquidity 
measures, coefficients on all of the bank risk measures are significant. Hence, a rise in 
profitability and a decline in nonperforming loans significantly increase borrowers’ loan 
demands from those banks. These findings suggest that, because firms prefer to borrow 
from sound banks, risky banks should improve their balance sheets.10 In general, the coef-
ficients on the other variables in the demand equations are consistent with expectations. 
The coefficients on excess demand, ϕ, are found to be positive and differ significantly 
from zero in all models. They indicate that there exists price adjustment in the loan market 
in response to excess demand.11

Conclusion

In this paper, we theoretically and empirically study how borrowers react to banks’ riski-
ness. In the theoretical model, we show that borrowers choose to have relationships with 
banks perceived to be less risky and pay high interest rates to these banks in order to 
minimize possible liquidity problems in the interim stages of their long-term projects. We 
empirically test the implication of the result of our theoretical model for Turkish banks. 
It is hypothesized that borrowers can punish those banks with deteriorating fundamentals 
by reducing their loan demand. The empirical test of this hypothesis during the period 
1988–2000 shows that, as the riskiness of a bank increases, its loan demand declines 
significantly. In particular, it is found that probability of failure, profitability, and asset 
quality significantly affect the loan demand of borrowers.

The results of this study have several policy implications. First, our findings support 
the importance of increased transparency and disclosure of financial institutions, as 
emphasized by the revised version of the Basel accord in 2004. By observing the finan-
cial statements of banks, borrowers can predict the riskiness of their banks. Second, a 
capital-to-asset ratio calculated from book values is not adequate to identify bank riski-
ness, so a better measurement of bank capitalization is necessary. Third, regulators should 
emphasize the monitoring of large banks, because borrowers do not have much power to 
discipline them against moral hazard behavior. Finally, in markets with generous deposit 
insurance, stakeholders on the liability side, such as depositors, have lower incentive to 
discipline banks. Hence, the reactions of other market players, such as borrowers and 
other stakeholders, must be encouraged in order to lower both riskiness of the banking 
system and instability in the economy.

Notes

1. In the literature, there is evidence of depositor discipline from both developed and develop-
ing countries. Flannery (1998), Flannery and Sorescu (1996), Goldberg and Hudgins (2002), and 
Park and Peristiani (1998) are examples from developed countries. As evidenced from developing 
countries, depositors disciplined banks by withdrawing deposits and requiring higher interest rates 
in Argentina, Chile, and Mexico during the 1980s and 1990s (Martinez Peria and Schmukler 2001). 
Russian depositors also disciplined riskier banks by requiring higher interest rates (Peresetsky 2008), 
even for the period where there was deposit insurance. It is also documented that deposit rates are 
viewed by depositors as a proxy for unobservable risk by depositors (Karas et al. 2010).

2. It is well documented that deposit insurance increases the likelihood of banking crises and 
reduces the effectiveness of depositor discipline. For example, Demirgüç-Kunt and Detragiache 
(2002) provided evidence for a sample of sixty-one countries in the period 1980–97. Peresetsky 
et al. (2007) reported that banks increased their risk with the introduction of deposit insurance in 
Russia. Moreover, Karas et al. (2010) found that the introduction of deposit insurance programs 
in Russia reduced the relative sensitivity of households to bank capitalization.
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3. For example, Diamond and Rajan (2001) argued that the possibility of better investment op-
portunities emerging in the interim stages of long-run loans may limit the willingness of financiers 
to lend the full amount of the loan at the beginning or in the middle of a project. Furthermore, some 
external factors, such as unanticipated monetary shocks, speculative bank runs, and exchange rate 
volatility, may cause the initial financier to refuse the necessary funds at t = 1.

In a dynamic, entrepreneurial, moral hazard model, Holmstrom and Tirole (1998) showed 
that borrowers may face liquidity risk at the interim stage of their project, which necessitates the 
arrangement of a line of credit for their projects. However, they argued that a firm might face a 
liquidity shock, due to a wedge between the full value of the firm and the external value of the 
firm, over the investment period.

4. The possibility that a borrower might be willing to change to a new lender because of the 
decline in interest rates is ignored in order to simplify the model.

5. In a similar line of research, Kim et al. (2005) showed that the interest rate asked for by a 
high-quality bank will be higher than the interest rates offered by other banks. Allen et al. (2011), 
however, argued that higher loan rates do not work, because the borrower would be negatively 
affected by higher loan rates with the increase in the probability of default. High-interest-paying 
borrowers may benefit from the increased monitoring efforts of banks and their contribution to 
borrowers’ performance (Besanko and Kanatas 1993).

6. Allen et al. (2011) argued that borrowers prefer banks that charge lower interest rates; 
otherwise, there might be a moral hazard problem. Moreover, a higher lending rate may reduce 
demand for loans by other firms. Unfortunately, we do not have data on loan rates offered by banks 
at the borrower level to test whether firms default more when they borrow from banks that charge 
a higher loan rate or they withdraw their loan applications due to higher lending rates.

7. It is estimated using a logit model in which various observed characteristics of the bank 
and the state of the economy are employed as explanatory variables, including bank size, capital-
to-asset ratio, nonperforming loans-to-capital ratio, liquid assets-to-total deposits ratio, short-term 
credits-to-assets ratio, return to assets, expense ratio, spread between imputed interest rates on 
loans and deposits, credit growth rate of a bank, industrial production growth rate, and crisis 
dummy variable.

8. Maddala and Nelson (1974) showed that in the absence of any information concerning the 
price adjustment process, and assuming that the errors are normally distributed random variables, 
the model itself will determine which observation belongs to the demand and which to the sup-
ply equation. Furthermore, under the assumption of normally distributed error terms, FIML is an 
efficient estimator.

9. The beginning of this period is determined by the electronic availability of bank data. We 
ended our sample period in 2000 because the new supervisory authority, the Banking Regulation 
and Supervision Agency, was established in August 2000 to regulate the banking sector. Because of 
the establishment, failure, and merger of some banks, the number of banks included in the sample 
changes every year. The sample starts with twenty-five banks in 1988 and ends with thirty-six 
banks in 2000.

10. We also classify banks as large and small using their asset size and test our hypothesis for 
these banks. The declining loan demand of risky banks is observed for small banks but not for 
large banks.

11. Disequilibrium loan supply estimations with different bank risk measures are presented in 
the Appendix. The findings from the supply side of the loan market are mostly in line with our 
expectations. Interest rate on loans and their supply are found to be positively related. When the 
risk of a bank increases, the bank is found to supply fewer loans. The coefficients on only four 
measures, PFAIL, ROA, LIQUID, and BADLOAN, are found to be significant.
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Appendix 

Table A1. FIML estimates assuming disequilibrium in the credit market 
(dependent variable is Loan Supply, Ln(LS))

 PFAIL  CARATIO ROA  LIQUID BADLOAN 

Intercept  0.6980***  0.5543***  0.5830***  0.2860*  0.5734*** 
  (0.1128)  (0.1030)  (0.1025)  (0.1685)  (0.0983) 
PFAIL  –0.8125***   
  (0.1769)    
CARATIO   0.2372   
   (0.1671)   
ROA    0.5963***  
    (0.1689)   
LIQUID     0.3316*  
     (0.1952)  
BADLOAN      –0.2229*** 
      (0.0455) 
rL  1.3917**  0.9743*  0.9923*  0.8147  1.0812** 
  (0.5779)  (0.5399)  (0.5333)  (0.5266)  (0.5284) 
rL

2  2.3486***  2.0780***  2.0270***  1.8091***  2.0225*** 
  (0.6992)  (0.6386)  (0.6290)  (0.6564)  (0.6644) 
SpreadL–D  –1.3190***  –1.2311***  –1.2434***  –0.9062***  –0.9451*** 
  (0.4027)  (0.3864)  (0.3925)  (0.3385)  (0.3237) 
SpreadL–TB  –0.5215***  –0.5535***  –0.5134***  –0.4688***  –0.5142*** 
  (0.1580)  (0.1699)  (0.1602)  (0.1699)  (0.1682) 
Ln(Deposits)  –0.0074  –0.0163  –0.0104  –0.0265*  –0.0256* 
  (0.0132)  (0.0132)  (0.0123)  (0.0142)  (0.0140) 
CV (Inflation)  –1.8517***  –1.8674***  –1.7997***  –1.4565***  –1.6883*** 
  (0.4394)  (0.4572)  (0.4383)  (0.4619)  (0.4525) 
Crisis  –0.1986***  –0.2674***  –0.2524***  –0.2912***  –0.2487*** 
  (0.0714)  (0.0690)  (0.0681)  (0.0684)  (0.0684) 
Ln(Lt–1)  0.9215***  0.9297***  0.9228***  0.9546***  0.9458*** 
  (0.0197)  (0.0203)  (0.0191)  (0.0214)  (0.0206) 

Notes: This table reports the results of the full information maximum likelihood (FIML) estimates, which 
test whether or not riskiness of a bank affects its loan demand, assuming that the credit market is in equilib-
rium. Unbalanced panel data are used in the estimations. The numbers in parentheses are standard errors. 
* Statistical significance at the 10 percent level; ** statistical significance at the 5 percent level; *** statisti-
cal significance at the 1 percent level.
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