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Niveis de taxas de juros abaixo de seus niveis histo-
ricos podem ter contribuido com uma maior insta-
bilidade em economias tanto desenvolvidas como
em desenvolvimento durante a década de 2000. O
canal de tomada de risco da transmissdo da poli-
tica monetdria ¢ uma teoria recente que explica
a relag@o entre as percepgdes de risco do sistema
financeiro e da politica monetaria. Neste artigo
se apresenta evidéncia empirica da evidéncia do
canal de tomada de risco utilizando informagéo
detalhada de créditos comerciais e de consumo do
sistema bancario na Colombia. Mediante o uso de
modelos probit e de duracgdo, consta que o sistema
bancario toma risco quando as taxas de juros se
encontram demasiadamente baixas. Também consta
que a resposta as taxas de juros é mais alta no caso
dos créditos comerciais.

Classificacao JEL: E44, G21, L14.

Palavras-chave: politica monetaria, tomada de risco,
analise de duracao, modelos probit.
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Niveles de tasas de interés por debajo de sus nive-
les historicos pueden haber contribuido a una
mayor inestabilidad en economias tanto desarro-
lladas como en desarrollo durante la década del
2000. El canal de toma de riesgo de la transmision
de la politica monetaria es una teoria reciente que
explica la relacion entre las percepciones de riesgo
del sistema financiero y la politica monetaria. En
este articulo se presenta evidencia empirica de la
evidencia del canal de toma de riesgo utilizando
informacion detallada de créditos comerciales y
de consumo del sistema bancario en Colombia.
Mediante el uso de modelos probit y de duracion
encontramos que el sistema bancario toma riesgo
cuando las tasas de interés se encuentran dema-
siado bajas. También encontramos que la res-
puesta a las tasas de interés es mas alta en el caso
de los créditos comerciales.

Clasificacion JEL: E44, G21, L14.

Palabras clave: politica monetaria, toma de riesgo,
analisis de duracion, modelos probit.
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THE RISK-TAKING CHANNEI;
IN CoLOMBIA REVISITED

MARTHA LOPEZ
FERNANDO TENJO
HECTOR ZARATE

Levels of interest rates below historical norms
may have enhanced financial instability in both
developed and in developing economies during the
2000’s. The risk-taking channel of monetary trans-
mission policy is a recent theory that explains the
interaction between risk perceptions of the finan-
cial system and monetary policy. This paper pres-
ents empirical evidence of the risk-taking channel
of monetary policy using detailed information on
consumer and commercial loans from the Colom-
bian banking system. Using probit and duration
models, we find that the banking system takes on
more risk when the level of interest rates are too
low. We also find that the response to interest rates
is higher in the case of commercial loans.

JEL classification: E44, G21, L14.

Keywords: Monetary policy, lending standards,
risk taking, duration analysis, probit models.
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l. INTRODUCTION

Recent global financial crises have led to the need for a better understanding of the
link between the monetary policy and the financial system. Levels of interest rates
below historical norms and lack of regulation may have enhanced financial insta-
bility, which has, in turn, motivated some recent developments in monetary policy
theory. One of these developments is the risk taking channel in the transmission of
monetary policy, based on work by Borio and Zhu (2008), Disyatat (2010), Adrian
and Shin (2009) among others. Particular emphasis has been placed on how policy
actions impact banks’ and other financial institutions’ perceptions and attitudes on
risk, leading to shifts in the supply of credit. The main hypothesis of this monetary
policy transmission mechanism is that when interest rates are too low, the search for
yield induces financial intermediaries to take on more risk by investing in riskier assets.
In addition, according to this channel, monetary policy transmission can be reinforced
by two aspects: variations in the health of financial intermediaries in terms of leverage
and asset quality, and variations in perception of risk and willingness to bear risk.

In a recent paper, Lopez, Tenjo and Zarate (2010) found evidence of the existence
of the risk taking channel of monetary policy in the case of Colombia. In the study,
the authors use data for over 2 million commercial loans. The focus on commercial
loans is crucial given that the proportion of commercial loans on total loans is about
50% in Colombia. Nonetheless, the behavior of consumer loans seems to be not only
more sensitive to the monetary policy rate but they also represent a large proportion
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of total loans, 25%. Our interest in this paper is twofold. First we investigate if there
is a risk taking behavior of banks in Colombia when they grant loans to households.
Second, we compare the incidence of the risk taking channel in commercial and
consumer loans.

The paper is organized as follows: the first section is this brief introduction. Section
IT presents the conceptual framework of the risk-taking channel of monetary policy
and overviews the empirical evidence. Section III describes the empirical strategy
of the paper. Section IV summarizes the timing and description of variables. Section
V presents the main findings of the empirical work. Section VI presents the compar-
ison of risk taking behavior between commercial and consumer loans. Finally, the
conclusions of the paper are presented in Section VII.

[I.  THE RISK-TAKING CHANNEL:
THEORY AND EVIDENCE

There are two important ways in which low levels of interest rates may influence
risk taking. The first is through search for yield. Nominal interest rates that are low
compared to historical norms may create incentives for assets managers to take on
more risk for contractual, behavioral or institutional reasons (for example to meet a
target nominal return). “For example, in 2003-04 many investors shifted from low-
risk government bonds to higher-yielding, but riskier corporate and emerging market
bonds. They were seeking to meet the nominal returns they had been able to achieve
when interest rates were higher”, Gambacorta (2009). At times when interest rates
are low, the search for yield is often associated with the expansion of investments into
riskier assets and borrowers as downside risks are played down, Disyatat (2010).

The second way is through the variations in financial health of financial institutions
measured by asset quality and leverage. Borio and Zhu (2008) have emphasized this
aspect by pointing out that monetary policy may be reinforced because it has an
impact on the risk perceptions and the willingness to bear risk. One avenue through
which such effects may work is via the impact of interest rates on financial buffers
or the perceived vulnerability of agents to future economic shocks, Disyatat (2010).
A reduction in the policy rate boosts asset and collateral values, which in turn can
modify bank estimates of probabilities of default, loss-given-default and volatilities.
Anticipation of higher economic activity may lower the risk of bankruptcy.
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The body of literature detailing empirical evidence is growing. A study by Gamba-
corta (2009) finds evidence that, for a large sample of industrial countries, expected
probability of default for banks was negatively related with long periods of low levels
of interest rates during the 2007-2008 US financial crisis. Altunbas, Gambacorta
and Marques (2009) analyze the link between short term interest rates and expected
default frequencies using data for 600 European and US banks over the period 1999-
2008. Similarly, Jimenez, Ongena, Peydr6 and Saurina (2009) provide evidence that
Spanish banks grant more risky loans and reduce lending standards at lower levels
of short term interest rates. loannidou, Ongena and Peydro6 (2009) find similar results
in the case of Bolivia and for the case of Colombia, Lopez et al. (2010) also find that
low rates of interest rates are related to banks’ risk-taking behavior.

[ll.  EMPIRICAL STRATEGY TO ASSESS CREDIT
RISK-TAKING AT THE CONSUMER LOANS LEVEL

In order to test the existence of a risk-taking channel at the consumers loans level
we outline four aspects. First, we use a Superfinanciera dataset (the banking super-
vision agency in Colombia) recorded by each bank in the 341 form. Second, we
define a measure of credit risk. Third, we address a number of steps that help us to
identify supply of credit from its demand (using loan and borrower characteristics/
identity and interactions with bank characteristics). Four, we define a measure of the
monetary policy stance.

A. THE DATASET ON CONSUMER BANK LOANS

Consumer loans are discriminated into credit card loans, automobile loans and
“other”. The proportion of loans different to credit cards and automobiles is 73%
of total consumer loans and it is a more homogeneous group in terms of maturity,
amount and collateral (these kinds of loans does not have collateral requirements).
Therefore, we focus our analysis on these kinds of loans. We employ a stratified
random sampling method to select a sample that consist of 131,265 consumer loans
(13% of population). The sample statistics are expanded to the population in order to
undertake the inference.

The dataset contains confidential information at loan level on each loan granted
by all banks operating in Colombia during the period 2000.Q1-2011.Q2. We have
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borrower, bank and loan information. For each borrower, we identify the number
of bank connections, the age of the borrower in his financial system and the credit
history. For each loan we have information on the default status, amount, and matu-
rity. For bank characteristics, we have information on the size of the banks, leverage
level, non-performing loans and interbank position.

B. THE CREDIT RISK MEASURES

We use two approximations to credit risk-taking. First, we measure credit risk-taking
with ex ante borrower-level proxies. As a first approximation, we employ probit
models to analyze whether a loan is granted to a borrower with bad credit history
(depending on default on another loan in the previous 6 months) or without credit
history. However, even though low levels of interest rates may lead to more lending
to risky borrowers, this does not imply risk-taking per se because the net-worth of
the risky borrowers also improves.

Hence, in order to isolate the change in credit risk-taking, we employ duration
models that allow us to analyze the impact of interest rates on loans not only at
origination but also during the life of the loan. In this case, we can measure the
impact of short-term interest rates prior to origination on the loan hazard rate,
which is the probability that a loan defaults in a period of time given that it did
not default before. In addition, this possibility further contributes to econometric
identification. Certainly, when policy interest rates are high at the origination of
the loan it may lead to a lower risk-taking behavior by banks (as its net worth is
lower), but it also results in higher risk-taking once the loan is outstanding due to
the borrowers’ net worth being lower.

C. SUPPLY AND DEMAND IDENTIFICATION
PROBLEM AND STEPS TO APPROACH IT

The rich information contained in the Superfinanciera dataset allows us to mitigate the
identification problem that we face in the econometric estimation. The identification
problem consists in the difficulty to isolate supply from demand responses to changes
in policy rates when the level of credit in the economy adjusts to the new policy condi-
tions. However, four different steps allow us to conduct a proper identification.
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First, lower short-term interest rates result in higher loan demand from both risky
and safe borrowers. Therefore, if the demand for loans from risky borrowers is higher
than the demand from safe borrowers, and if the banks’ appetite for risk remains
unaffected, we would expect a tightening in lending standards. Hence, controlling
for lending standards, such as amount and maturity of loans helps to mitigate the
identification problem, Jimenez et al. (2009).

Second, given that we have information on the identity of borrowers and other
borrower characteristics, it is possible to absorb the variations in the risk of the set
of borrowers over the monetary policy cycle.

Third, as in Jimenez et al. (2009), we see the extent to which the strength of banks’
balance sheet and moral hazard problems, proxied by bank size, affects the sensi-
tivity of their risk-taking behavior to monetary policy shocks.

Finally, we use the information on borrower credit history to obtain an indicator that
allows us to identify how the monetary shocks induce changes in the allocation of
banks’ lending between risky and safe borrowers. Comparison of this indicator with
the evolution of short term interest rates gives us a good approximation of the risk
taking behavior of banks.

D. THE MONETARY POLICY STANCE

Causality between policy interest rates and credit risk-taking usually runs in both
directions. When the monetary authority systematically reacts to credit market
considerations, policy interest rates are not exogenous. However, for the sample
period that we are analyzing, the monetary authority in Colombia did not systemati-
cally react to credit-risk. Only during 2007 did the central bank take some measures
to deal with excessive credit growth.

Nonetheless, in order to have an exogenous measure of the stance of the monetary
policy, we adopt a measure proposed by Gambacorta (2009) which is the deviation of
the real interest rate from its natural level. This measure allows us to have an explicit
level of interest rate that we consider too low. A low level of interest rate would be a
level that is below the natural rate of interest. The natural rate of interest is the one esti-
mated by Gonzalez, Melo, Rojas and Rojas (2010) using a semi-structural model for a
small open economy. In this case, “the natural rate of interest is defined as the interest
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rate that does not affect the output dynamics in the short run and assures output and
inflation convergence to their long run equilibrium”, Gonzalez et al. (2010).

V. TIMING AND DESCRIPTION OF VARIABLES

A loan / by a bank b is granted to borrower j in quarter ¢ If T denotes the time to
maturity of the loan, default would occur in quarter ¢ + 7.

We present three complementary analyses. We use probit models to see the extent to
which the stance of monetary policy at the origination of a loan (time ¢ — 1) explains
the probability that borrowers with recent bad credit history or no credit history
are granted a loan at time t. The ratio of loans granted to risky borrowers vis a vis
safe borrowers given the monetary policy stance strengthens identification. Dura-
tion models differentiate the impact of monetary policy at the origination of the loan
(t — 1) and during the life of the loan (r + 7' — 1).

The definitions and descriptive statistics of the dependent and independent variables
are presented in Table 1. As independent variable we use the stance of monetary
policy measured as the deviation of the real short-term interest rate from its natural
level. As controls we use variables related to banks” characteristics and variables
that help us to absorb some demand factors. These control variables are linked to
borrower and loan characteristics. We also control for the business cycle represented
by the GDP growth rate.

Table 1
Descriptive Statistics: Consumer Loans

Std.
Dev.

Variables Definition ‘ Mean ‘ Min. ‘ Max.
1 if default, i.e. if three months after the date of

Default maturity or the date of an interest payment, the 241 1534 0.00 100.00
debt balance remains unpaid

zll;l);l'EREST RATE rIiz)if(;/iation of short-term interest rate from natural 0.29 121 130 291

BANK SIZE, (%) Relative size of the bank vis-a vis the other banks 6.85 4.69 0.17  20.67

OWN FUNDS/

TOTAL ASSETS,  The amount of bank equity over total bank assets ~ 5.21 419  0.09 14.88
(%)

INTERBANK

POSITION/ The net amount of interbank lending by the bank

TOTAL ASSETS,  over total assets -0.63 272 26,57 973
(%)



Ensavos soBre POLITICA ECONC)MICA, voL. 30, NUM. 68, EpICION JuNio 2012

Table 1 (continued)
Descriptive Statistics: Consumer Loans

Std.
Dev.

Variables Definition ‘Mean ‘ Min. ‘ Max.

BANK NPLB- The difference between the bank and the other
NPL(%) banks level of NPLs

BORROWER 1 if the borrower was overdue any time before on
RISK, 0/1) i lorr 490 21.59 0.00 100.00

LN 2+AGE AS  Age is the number of years from the first time the
BORROWER)  firm borrowed from a bank

-3.95 24.03 -8731 86.72

2.64 0.65 -0.03 5.34

NS A% The log of the loan amount 1513 128 000 2041
%A(-(I;/L%?ITY OM=" 1 if the loan matures between before 1 year 014 034 0.00 1.00
g/;/IA(I)%I)QITY Y= 1 if the loan matures between 1 yearand 2 years 0.05 0.22  0.00 1.00
g’y}g%?”\( 2Y= 1 if the loan matures between 2 yearand 3 years 0.13  0.33  0.00 1.00
Z/;/A(B%I)QITY Y= 1 if the loan matures between 3 yearand 4 years  0.35 0.48  0.00 1.00
g/;/A(-(I;%ITITY " 1if the loan matures between 4 yearand 5 years 0.09 0.29  0.00 1.00
ngL(JOR/ITT)Y Y= 1 if the loan matures after 5 years 024 043 0.00 1.00
GDPG(%) Growth in real gross domestic product 4.40 2.02 0.87 7.67
ET‘I!F(I)E&EY Operating Margin/Total Assets 049 034 -097 0.99
IFlllr\é/.(\)l\I‘\%é//.\L Interest income plus dividends received over 253 029 199 313
5 average total assets
ATA(%)

Source: Authors' calculations.

Credit risk-taking may also vary from bank to bank. For example, small banks may
have more appetite for risk and banks with higher own fund at stake may take lower
risks. Some bank characteristics included as control variables for banks are SIZE
(each bank total assets/ bank system total assets), OWN FUNDS/TOTAL ASSETS
(the amount of bank equity over total assets), a measure of risk appetite measured by
BANK NPL,-NPL (the difference between the bank and banking system non-per-
forming loans) and INTERBANK POSITION (which is bank net interbank lending).

Another valuable feature of our dataset is that it allows us to include borrower and
loan characteristics that help to disentangle supply and demand effects as the compo-
sition of the pool of borrowers and loans may change over time. The variable LN
(I+NUMBER OF BANK RELATIONSHIPS) allows us to identify the number of
bank connections of each borrower. The variable LN(2+AGE AS BORROWER)
measures the age of the borrower in the financial system. As loan characteristics, we
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include the loan amount, LN(SIZE OF THE LOAN) and maturity of the loans using
dummies for 1 to 2 years, 2 to 3 years, and 4 to 5 years, benchmark being short-term
loans from 0 months to 1 year.

V. RESULTS
A. DISCRETE CHOICE MODELS

We start by analyzing the evidence provided by the probit models where we link the
loans to borrowers with recent bad credit history (defined as a borrower who was
in default in the six months previous to the date he/she obtained a loan) or no credit
history to the interest rate at origination, period ¢+ — 1. We also include the control
variables mentioned above. Results are presented in Table 2.

Table 2

Probit Models

Models I Recent Bad 11 Recent Bad | 11l No Credit | IV No Credit
. Credit History | Credit History | History (0/1) | History (0/1)
Independent Variables (0/1) Coeff. Sig. | (0/1) Coeff. Sig. | Coeff. Sig. Coeff. Sig.

INTEREST RATE, _, -0.6809*** -0.0518*** -0.0134%** -0.0220%**
INTEREST RATEP1 * BANK 0.0740%**

SIZEm_] :

INIEREST RATE, _, ¥ OWN 0.0131%%* 0.0022%%*

bt—1
BANK SIZE b -0.0733*** -0.0153%** 0.0205*** 0.0203***
OWN FUNDS/TOTAL ASSETS b1 -0.0374%** -0.0135%** 0.0244%** 0.0242%**
AL S Re LIS -0.0318*** -0.0068***  0.0193***  0.0189%**
bt-1

BANK NPL . NPL“1 0.0009*** 0.0009*** -0.1530%** -0.1532%**
LN (T+NUMBER OF BANK

RELATIONSHIPSJ./IJ) 0.3356*** 0.3490%*** -0.89671*** -0.8955%**
LN (2+AGE AS BORROWERtJ) 0.0113*** 0.0364*** -0.0330%** -0.0335%**
LN (SIZE OF THE LOAN 1) 0.0585*** 0.0667*** -0.1327*** -0.1327%**
MATURITY 1Y.- 2V. (0/1) -0.3587%** 10.3262%%*%  -0.0768***  -0.0787***
MATURITY 2V.- 3Y. (0/1) -0.1699*** -0.2150%** 0.0771*** 0.0756***
MATURITY 3Y.- 4Y. (0/1) -0.0992%** -0.1396*** 0.0250%** 0.0247***
MATURITY 4Y.- 5Y. (0/1) -0.1437*** -0.1573*** -0.0173*** -0.0189***

MATURITY 5Y.-more (0/1) -0.1330%** -0.2013*** -0.1042%** -0.1046***
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Table 2 (continued)

Probit Models
Models I Recent Bad 11 Recent Bad | 11l No Credit | IV No Credit
. Credit History | Credit History | History (0/1) | History (0/1)
Independent Variables (0/1) Coeff. Sig. | (0/1) Coeff. Sig. | Coeff. Sig. Coeff. Sig.
GPDG, 5.5702%** 0.1567*** 4.2601*** -0.8955***
TIME TREND -0.0030*** 0.0039%** 0.00714*** 0.0015%**
TIME TREND 2 0.0007*** -0.0007*** 0.00712*** 0.00712***
CONSTANT -2.4793%** -2.6777*** 1.5312%** 1.5396***
Log pseudolikehood -1116855 -1004169 -2709024 -2708988

Source: Authors' calculations.

The negative coefficient on the interest rate constitutes one of our main results. When
interest rates are low, banks grant more loans to borrowers with recent bad credit
history (RBCH) and to borrowers with no credit history (NCH). Controlling for
variables related to bank behavior, borrower characteristics and lending standards,
it is possible to say that it is very probable that the remaining variation in credit is
due to supply effects. Moreover, using our cross-section information, it is possible to
perform a triple interaction between RBCH borrowers, interest rates and bank size,
and establish which banks will be more prone to take on risk.

In the case of the variables related to banks’ characteristics our findings are the
following: In column I of Table 2, the coefficient on the variable BANK SIZE, indi-
cates that small banks grant more loans to riskier borrowers than large banks. Banks
with a higher ratio of OWN FUNDS to TOTAL ASSETS grant fewer loans to riskier
borrowers and banks with non-performing loans (NPL) above average persist in
risky borrowing.

With respect to the variables that absorb some of the variation in loans due to
increased demand, we have most of the expected results. Borrowers that have many
bank connections are likely to have been performing poorly recently. Similarly, older
borrowers in the financial system are likely to have been performing badly. With
respect to adjustment in lending standards in response to lower quality borrowers, the
positive sign for the coefficient on LOAN SIZE indicates that when a risky borrower
is granted a loan, banks do not adjust their lending standards to smaller loans, thus
taking more risk. The adjustment to higher standards, however, seems to take the
form of a shorter maturity for loans to lower quality borrowers.
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Finally, to further identify supply effects, we use cross-sectional variation in bank
characteristics in two triple interactions. First a triple interaction between bank size,
interest rate and borrower risk, and then a triple interaction between banks leverage,
interest rate and borrower’s risk. Columns I and II in Table 2 present the results. We
find that the positive coefficient on the interaction imply that when interest rates are
low, small banks grant more loans to riskier borrowers. That is, smaller banks react
more strongly to expansionary monetary policy in terms of risk taking as suggested
by Rajan (2006). Similarly, model II in Table 2 shows that the same applies to banks
with higher leverage ratios.

This latter interaction points to an interesting policy implication. Table 3 illustrates
the effect of different combinations of policy stance (policy rate 1% above or below
the natural rate) and leverage (10 or 50 for the variable OWN FUNDS/TOTAL
ASSETS) on the marginal probability that a bank grants a loan to a risky borrower.
The results suggest that policy rates above the natural rate, combined with higher
capital requirements for banks, greatly contribute to prevent risk-taking behavior in
credit markets.

Table 3
Marginal Probabilities

i > i* = 1per cent i <i*=-1per cent
OWN FUNDS/TOTAL ASSETS, =10 -0.1424 -0.1440
OWN FUNDS/TOTAL ASSETS, _, = 50 -0.7096 -0.7224

Source: Authors' calculations.

B. DURATION MODELS

Although the results from the discrete choice models suggest the existence of a risk
taking channel, it is necessary to take into account two fundamental aspects of the
lending activity. First, banks grant more loans to riskier borrowers at lower policy
rates because they perceive an improvement in borrowers’ balance sheets and, there-
fore, a lower probability of defaults on loans. Therefore, to establish whether the
banks have a higher risk appetite, we need to determine whether the individual loans
have higher or lower probability of default.

Second, since average loan maturity may change over time, more risk-taking
would entail lending at longer maturities. Hence, we need to analyze credit risk-
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taking employing duration models to assess how the hazard rate is affected by
monetary policy.

1. The Hazard Function

Following Jimenez et al. (2009), we analyze the time to default of the individual bank
loan, or “loan spell”, as a measure of risk. A default event occurs if three months
after the date of maturity or the date of an interest payment, the debt balance remains
unpaid. The hazard rate is effectively a per-period measure of credit risk-taking and
has an intuitive interpretation as the per-period probability of loan default provided
the loan ‘survives’ up to that period. We rely on a parametric Weibull specification to
determine the shape of the hazard function with respect to time. The Weibull distri-
bution allows for monotonically positive or negative duration dependence.

Because some loans may be subject to repayments, it is possible that we cannot observe
a default on these loans. Such a loan spells can be considered right censored.

2. Duration Models Results

The results for duration models are reported in Table 4. Our main findings corre-
spond to the first two rows in the table. First, when interest rates are low, the prob-
ability of default of new loans increases. The estimated coefficient on INTEREST
RATE, | in column I 'is -0.0215. Second, when interest rates are low the probability
of default of outstanding loans is lower. The estimated coefficient on INTEREST
RATE, , , , in column [ is 0.0179. In this sense, it is necessary to highlight that the
risk taking channel is a medium-term process. In the short term the impact of lower
interest rate is to decrease the probability of default of outstanding loans, but in the

medium term, the number of riskier loans granted increases.

Table 4
Duration Models: Consumer Loans

Models ‘ I Weibull ‘ Il Weibull ‘ 11l Weibull ‘ IV Weibull
Independent Variables Coeff. Sig. | Coeff. Sig. | Coeff. Sig. | Coeff. Sig.
INTEREST RATE, | L0.0215%%%  -0.0791%**  -0.0305***  -0.0360***
INTEREST RATE, | 0.0179*  0.0188**  0.0155***  0.0045***
INTEREST RATE,_, * BANK SIZE, | 0.0077%+*
INTEREST RATE ,_, * INTERBANKP, | | 20.0131%+*
INTEREST RATE,_, * BANKNPL, | -0.0031%**

BANKSIZE, | -0.0166***  -0.0182***  -0.0163***  -0.0164***
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Table 4 (continued)
Duration Models: Consumer Loans

Models ‘ I Weibull ‘ Il Weibull ‘ 111 Weibull ‘ IV Weibull

Independent Variables Coeff. Sig. | Coeff. Sig. | Coeff. Sig. | Coeff. Sig.

OWN FUNDS/TOTAL ASSETS b1 -0.0133***  -0.0166***  -0.0109***  -0.0124***
INTERBANK POSITION /TOTAL ASSETS,, | -0.0129***  -0.0151***  -0.0198***  -0.0178***
BANKNPL, -NPL, | 015615 0.1561%*  0.1541%**  (.0236***
BORROWER RISK (0/1) , _, 0.0065** 0.0058*** 0.0066** 0.01771#**

LN (T+NUMBER OF BANK

0.0226***  0.02271*** 0.0225%**  0.0195***
RELATIONSHIPS, )

LN (2+AGE AS BORROWER, ) 0.1579*** 0.1564*** 0.1586*** 0.10713%**
RBCH, *NUMBER OF BANK RELAT//“T -0.0121***  -0.0119***  -0.0122***  -0.0118***
LN (SIZE OF THE LOAN,,[,1 0.0403*** 0.0405*** 0.0407*** 0.0288%***
MATURITY 1Y.- 2Y. (0/1) -0.3941***  -0.3963***  -0.3966*** -0.3366***
MATURITY 2Y.- 3Y. (0/1) -0.3833***  -0.3802***  -0.3815***  -0.3340***
MATURITY 3Y.- 4Y. (0/1) -0.1996***  -0.1985***  -0.1949***  -0.14712***
MATURITY 4Y.- 5Y. (0/1) -0.0618***  -0.0621***  -0.0616***  0.0306***
MATURITY 5Y.-more (0/1) 0.1856*** 0.1875*** 0.1857*** 0.2668***
GPDG, -3.3042%** D 7478%** -2.7478*** D 1395%**
GPDG, , , -5.0165%**  -4.8317%%%  .4.9779%**  .40535%**
EFFICIENCY RATE, | -0.0892***  -0.0965***  -0.0840***  -0.1014***
FINANCIAL lNCOME/ATAF1 0.3247%** 0.2717%** 0.3775%** 0.27122%**
TIME TREND 0.0058*** 0.0045*** 0.0071*** 0.0054***
TIME TREND 2 0.0007*** 0.0008*** 0.0006*** 0.0008***
CONSTANT 0.6633*** 0.7822%** 0.5403%** 1.1565%***
SCALE 0.4453 0.4430 0.4449 0.4122
In(@) (duration dependence) 2.2458 2.2574 2.2477 2.4260
Log pseudolikehood -3302850 -3290299 -3296868 -2889649
Number of observations 131265 131265 131265 131265
AICC 6605750 6580649 6593786 5779349

Source: Authors' calculations.

With respect to the variables that correspond to bank characteristics, the results
suggest that smaller banks, with lower own funds and non-performing loans higher
than the average have more risk appetite. This is an expected behavior, as banks with
more funds at stake are less willing to risk their assets. Small banks that are more
exposed to moral hazard problems have higher probabilities of default.

The results for borrower characteristics are in line with the results in the probit
models and help to disentangle the supply effect. Borrowers with more bank
connections exhibit higher probability of default and, as indicated by probit models,
banks grant more loans to these borrowers. Similarly, older borrowers are riskier
according to the duration model and the probability that the banks grant more
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loans to borrowers with RBCH when they are old in the financial system is higher
according to the probit models.

With respect to loan characteristics, which are related to lending standards, when
there is higher demand for loans, the results are mixed. When the loan amount is
large, the probability of default increases and, according to the probit models, the
probability of granting loans to RBCH borrower increase when the loan amount
is large. This is evidence of risk taking behavior. In addition, long-term loans are
riskier than short-term loans and, according to the probit models banks do adjust
their lending standards with this respect.

The probability of default of both new and outstanding loans is negatively related
to the growth rate of the GDP. This is an indication that a more dynamic economic
activity mitigates risk taking behavior of banks.

Finally, in columns II, III and IV of Table 4, we present the results of duration models
including interactions between interest rates and bank characteristics. Theory suggests
that banks’ propensity to adjust credit risk-taking in response to monetary policy condi-
tions may depend upon bank size, liquidity and non-performing loans. These interac-
tions further contribute to addressing identification problems, Jimenez et al. (2009).

Smaller banks not only take more credit risk but, when interest rate are low, their
appetite for risk increases. Furthermore, banks that rely more on the interbank
market take more risk. This behavior is reinforced with the stance of monetary
policy. Banks with a relative higher ratio of non-performing loans seem to continue
in their ways by granting loans with higher hazard rates. Monetary policy, however,
counteracts this behavior.

C. RISK TAKING AND THE SUPPLY OF LOANS TO RISKY BORROWERS

Next, we present the evolution of the supply of loans to risky borrowers relative to
safe borrowers during the sample period (2002.Q1-2011.Q2). In Graph 1, we observe
that during the 2004-2006 period, the supply of loans to risky borrowers relative to
safe borrowers increased from 12% to 16%. This happened after a long period of low
interest rates. After 2007, when the monetary policy stance was more restrictive, the
risk-taking behavior of banks seems to have decreased. This constitutes suggestive
evidence that in the case of consumer loans, banks’ appetite for risk indeed moved
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according to the level of the short term interest rates. It is important to stress that
even though during 2011, consumer lending increased considerably, the risk taking
behavior of banks was similar to that observed in 2007. This may be due to the fact
that the short term interest rate was higher than the natural rate until march 2010.

Graph 1
Consumer Loans: Ratio of Loan Amount to Risky/Safe Borrowers

20%

15% r

10% |

5%

2000.00 2002.00 2004.00 2006.00 2008.00 2010.00

Source: Authors' calculations.

VI.  COMPARISON BETWEEN COMMERCIAL
AND CONSUMER LOANS

In order to be able to compare the results obtained by Lopez et al. (2010) for
commercial loans, we reproduce here the resulting duration analysis that was(Table
5). Interestingly, the effect of an expansionary policy stance on the probability of
default of commercial and consumer loans is the same: low interest rates increase
this probability for new loans and decrease it for those already granted.

In addition to this, bank, loan and borrower characteristics, the control variables in
both exercises, also display similar results. This means that whatever evidence there
is of a risk-taking channel of monetary policy in Colombia applies to both types of



Ensavos soBre POLITICA ECONC)MICA, voL. 30, NUM. 68, EpICION JuNio 2012

lending. There is, however, a substantial difference in their response to monetary
policy shocks. In Graph 2, we present the corresponding hazard rates for commercial
and consumer loans for periods when the short term interest rate was low and when
it was above the natural interest rate. The reaction of the hazard rate to the level of
interest rates is stronger in the case of the commercial loans. As we can see in Graphs

2 and 3, consumer loans are less responsive to the monetary policy stance.

Table 5
Duration Models: Commercial Loans

Independent Variables ‘ Weibull ‘

INTEREST RATE, | -0.0045%**
INTEREST RATE 0.1754**

t+T-1

INTEREST RATE,_, * BANK SIZE,
INTEREST RATE,_, * OWN FUNDS, .

BANK SIZE,, |, -0.0237%**
OWN FUNDS/TOTAL ASSETS -0.0226***
INTERBANK POSITION /TOTAL ASSETS b1 0.0192%***
BANKNPL, ,—NPL, | 0.0056***
BORROWER RISK , . (0/1) 0.0005***
LN (2+AGE AS BORROWER, | 0.0409***
LN (SIZE OF THE LOAN,, | -0.0112%*
COLLATERAL (0/1) 0.3422%**
MATURITY, Om.-3m. (0/1) -1.0147%**
MATURITY, 3m.-1y. (0/1) -0.3214%**
MATURITY, 1y.-3y. (0/1) 0.0277***
GPDG, | 0.8327***
GPDG, , -9.4598%**
TIME TREND -0.0061***
TIME TREND 2 -0.0003***
CONSTANT 2.7283%**
In(@) (duration dependence) 0.5696

Log pseudolikehood -609386

Source: Authors' calculations.

Weibull With
Interaction

0.0036***

-0.0308***
-0.0225%**
0.0200%**
0.0053***
0.0005%**
0.0383***
-0.0109***
0.3440%***
-1.0083***
-0.3237%***
0.0263***
0.9013***
-12.6153***
-0.0059***
-0.0002%***
2.6832%**
0.5703

-609144

Weibull With
Interaction

0.0006***
-0.0235%**
-0.0252%**
0.0199***
0.0054%**
0.0005%**
0.0373%**
-0.0714%**
0.3429%**
-1.0102%**
-0.3252%**
0.0257%**
0.9446***
-12.5946%**
-0.0058***
-0.0002***
2.6497%**
0.5703

-609379

291



292 THE Risk-TAKING CHANNEL IN COLOMBIA REVISITED
pp. 274-295

Graph 2
Hazard Rates at Different Levels of Interest Rates

Hazard functions for commercial loans

—— Highrates ~  ------ Low rates

Hazard functions for consumers loans

—— Highrates ~ ------ Low rates

Source: Authors' calculations.
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Graph 3
Comparison of Hazard Rates at Different
Levels of Interest Rates

Hazard functions for commercial and
consumer loans in low interest rates periods
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Source: Authors' calculations.

VII.  CONCLUSIONS

This paper contributes to the growing empirical literature on the risk taking
channel of monetary policy, and is the first paper that investigates the evidence
of this channel in the case of consumer loans. We also compared our results with
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the evidence found in the case of commercial loans in Lopez et al. (2010) and
we conclude that the response of commercial loans to monetary policy rates is
stronger than in the case of consumer loans.

We use the Superfinanciera 341 form, a dataset that contains information on commercial
and consumer loans since 2002, and information on the difference between the policy
interest rate and the natural interest rate as a measure of monetary policy stance.

By controlling for bank, loan, borrower and macroeconomic characteristics, we
found evidence that, prior to origination, lower short-term interest rates induce banks
to soften their lending standards and grant more loans to borrowers with recent bad
credit history or no credit history. We also analyzed an indicator that measures the
ratio of the amount of loans granted to risky borrowers to the amount granted to
safe borrowers and find that when interest rates are low for a long period of time the
indicator increases. More importantly, we found that, in these circumstances banks
grant loans with a higher hazard rate (default probability).

In the case of outstanding loans, prior to origination, lower interest rates imply
lower credit risk. When interest rates are low the default probability of these loans
is lower. Therefore the impact of monetary policy is different for new and for
outstanding loans.

This affects credit risk in the economy. At the beginning, when the amount of
outstanding loans is larger than the volume of new loans, lower interest rates decrease
credit risk. However, in the medium-term, as new loans increase, an expansionary
monetary policy leads to higher credit risk.

In addition, bank size affects risk taking behavior. Small banks take on more extra
risk when interest rates are low. This may be due to the fact that these banks face
more moral hazard problems. We find evidence that when interest rates are low,
small banks grant more loans to risky borrowers.

Finally, a comparison between the hazard rates for consumer and for commercial
loans shows that when interest rates are low, the hazard rate of commercial loans
is significantly steeper than the hazard for consumer loans. The opposite happens
in the case of high interest rates. This means that in order to discourage risk taking
behavior of banks in the case of the consumer loans, a more aggressive monetary
policy or more instruments are required to achieve the goal.
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